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Abstract.
Background: Cognitive orientation to daily occupational performance (CO-OP) is a task-specific training applied using a
cognitive behavioral approach to improve performance in daily activities and to enable the patient to overcome limitations
related to them.
Objectives: The purpose of this study was to investigate the effects of the CO-OP approach in comparison with task-
specific upper extremity training (TUET) on performance related to daily and functional activities in individuals with chronic
hemiparetic stroke.
Methods: Forty-nine participants diagnosed with stroke for the first time underwent 30 minutes of either the CO-OP approach
or TUET 5 days a week for 4 weeks. We evaluated their performance on the box-and-block test (BBT), Canadian occupational
performance measure (COPM), and community integration questionnaire (CIQ) and Wolf motor function test-functional score
(WMFT-F) before and after the training.
Results: Our results show a significantly improvement in the WMFT-F, COPM-P, COPM-S, BBT, and CIQ scores after training
in the CO-OP group, but only COPM-S score was significantly improvement after training in TUET group (p < 0.05). This
study also found higher increases in the mean WMFT-F, COPM-P, COPM-S and BBT scores in the CO-OP group than in
the TUET group, but CIQ score did not have a significantly higher increase between-group after training.
Conclusions: The results of this study suggest that the CO-OP approach resulted in a positive therapeutic effect on self-selected
occupational performance and daily and functional activities in individuals with chronic hemiparetic stroke.
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1. Introduction

Stroke is a main cause of acquired long-term
disabilities in adults, and can lead to neurological
deficits related to cerebrovascular cause (O’Sullivan,
Schmitz, & Fulk, 2014; Umphred, 2013). Survivors
of stroke exhibit symptoms such as muscle weakness,
reduction in sensory function, cognitive impairments,
spasticity, excessive reflexes, apraxia, and agnosia.
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These symptoms increase the level of dependency in
patients, restrict their participation in daily life, and
may even lead to social isolation. Thus improving
the quality of life by facilitating relief from the above
symptoms is considered the most important thera-
peutic goals for stroke survivors (O’Sullivan, et al.,
2014).

Recently, cognitive orientation to daily occupa-
tional performance (CO-OP) has been suggested to
improve the motor performance of children with
developmental coordination disorders and persons
with stroke (Cameron et al., 2017; Jackman, Novak,
Lannin, Galea, & Froude, 2018; Thornton et al.,
2016). The CO-OP approach has its theoretical basis
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in Meichenbaum’s cognitive behavioral approach. It
is defined as “a client-centered, performance-based,
problem-solving approach that enables skill acqui-
sition through a process of strategy use and guided
discovery,” and superimposes cognitive elements on
task-specific training (Missiuna, Mandich, Polatajko,
& Malloy-Miller, 2001). The CO-OP approach trans-
forms the focus of treatment protocols to improving
performance in daily activities and generalizing
and transferring on real-life activities rather than
treating the underlying impairments (Wolf et al.,
2016). In other words, the CO-OP approach is a
top-down approach that improves participation and
performance in daily activities, unlike the bottom-
up approach that considers impairments (Wolf, et al.,
2016).

The application of the CO-OP approach has been
increasing since 2010 and has been shown to improve
the daily and functional activities of patients who
have undergone stroke (Dawson, Binns, Hunt, Lem-
sky, & Polatajko, 2013; Imms & Nott, 2012; McEwen
et al., 2015). Dawson and colleagues reported that
the CO-OP approach would have a broader positive
effect on stroke recovery including upper extremity
movement and cognitive flexibility than usual care in
patients less than 3 months following stroke (Dawson,
et al., 2013). McEwen and colleagues also reported
that compared to usual occupational therapy, the CO-
OP approach was associated with a greater effect
on actual performance in trained and untrained self-
selected functional activities in survivors of stroke
that had occurred 3 months prior (McEwen, et al.,
2015). All of the above studies involved patients in
the acute or sub-acute phase of their rehabilitation
period (less than 3 months following stroke).

As described above, the CO-OP approach adds
cognitive elements to task-specific training. Task-
specific training has been reported to show positive
effects as a therapeutic approach for stroke rehabili-
tation (Lee, Kim, Choi, & Lee, 2013; Martins et al.,
2017). In this study, we investigated whether the CO-
OP approach is as effective as task-specific training in
improving upper extremity function like in stroke sur-
vivors. More specifically, we studied the effects of the
CO-OP approach on daily and functional activities in
individuals with a chronic hemiparetic stroke.

2. Methods

2.1. Participants

Forty-nine individuals with hemiparetic stroke
were recruited from a local rehabilitation unit for

this study. The inclusion criteria for participation in
this study were as follows: (1) Patients were diag-
nosed with the first onset of unilateral hemispheric
stroke due to an ischemic or hemorrhagic attack 6
months prior to the study; (2) Patients had sufficient
cognitive ability to understand and follow simple ver-
bal instructions, as indicated by a mini-mental state
examination score of 24 or higher; (3) Patients were
capable of independent walking without any assis-
tance for a distance of at least 10 meters; (4) Patients
did not have visuoperceptual impairment; (5) Patients
did not have any orthopedic conditions that affect the
therapeutic effects; and (6) Patients did not have any
other neurological diseases other than the first stroke
(Folstein, Folstein, & McHugh, 1975; Wang et al.,
2014). The exclusion criteria included severe depres-
sion, use of antidepressants and use of anti-epileptic
drugs. The Chosun University Institutional Review
Board (Permit No. 2-1041055-AB-N-01-2016-0032)
approved the study protocol, and written informed
consent was obtained from all the patients prior to
their participation. Table 1 lists the demographic and
clinical characteristics of the patients.

2.2. Procedure

This study used a two-group pretest-posttest design
and a double blinded, randomized controlled trials
with a 4-week intervention comprising the CO-OP
approach with task-specific upper extremity train-
ing (TUET). The participants were divided randomly
into the CO-OP (n = 25) and TUET groups (n = 25)
by an independent person who selected the partic-
ipants by picking out their assigned group names
from sealed envelopes. An independent therapist
concealed the allocation sequence. To prepare the
training protocol, the participants selected three func-
tional activities that would become the focus of
CO-OP treatment or TUET during the Canadian
Occupational Performance Measure (COPM) inter-
view. The CO-OP group received cognitive training
on the more affected side for 30 minutes per day, 5
times a week for 4 weeks, while the TUET group
received task-specific training of upper extremity
function for the same period. One participant in the
TUET group did not complete the training; hence, the
data collected from this patient was excluded from
the analysis. Finally, 25 and 24 participants were
included in the CO-OP and TUET groups, respec-
tively. The outcome measures of this study were
assessed 1 day before the training and 1 day after the
training (Fig. 1). The same blinded therapist assessed
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Table 1

Demographic characteristics of study participants (N = 49)

Variable CO-OP group (n = 25) TUET group (n = 24) χ2/p

Sex (male/female) 16/9 18/6 0.414
Age (yr) 62.20 ± 14.74 61.42 ± 14.80 0.854
Height (cm) 165.44 ± 9.27 164.92 ± 7.47 0.829
Weight (kg) 64.63 ± 9.94 66.63 ± 9.29 0.472
Post-stroke duration (months) 13.56 ± 5.82 14.63 ± 7.51 0.581
Etiology (ischemia/hemorrhage) 17/8 17/7 0.834
Brunnstrom’s stage (4/5/6) 3/12/10 2/15/7 0.695
Paretic side (right/left) 19/6 20/4 0.534
MMSE score 27.12 ± 2.09 27.04 ± 1.88 0.891
Assistive device for gait (n)

None 7 10 0.746
Cane 10 9
Walker 3 3
Wheelchair 5 2
Medications (n) 7.32 ± 2.16 7.25 ± 2.36 0.914

Values are presented as mean ± standard deviation unless otherwise indicated. CO-OP, Cognitive Ori-
entation to daily Occupational Performance; TUET, Task-specific upper extremity training; MMSE,
mini-mental state examination.

participants at the beginning and end of the train-
ing, and the participants were blinded the features
from their therapeutic groups throughout the training
period.

2.3. Therapeutic intervention description

This study was to provide two different therapeutic
interventions- the CO-OP approach and task-specific
approach. The CO-OP approach consisted of two
distinct phases, cognitive strategy of goal-plan-do-
check and motor-based tasks in the repetitive action.
The participants selected and designed to enable per-
formance they need to, want to, or are expected
to achieve independently as part of their daily
activities. The participants and their therapists (one
occupational therapist and one psychologist) worked
together to recognize their problems or disabilities,
discussed why the patients were unable to perform the
selected activities, and designed a problem-solving
approach to facilitate better performance in the self-
selected activities. The patients then performed the
self-selected activities repetitively, and their perfor-
mances were evaluated by their therapists (Table 2).

The TUET involved performed goal-directed,
repetitive, and self-selected activities related to the
upper extremity. It was based on the examina-
tion of motor function and activity performance as
indexed by the COPM score. The patient and thera-
pist selected target tasks depending on the patient’s
performance level on activities, and modified the task
demands based on his/her limitations. After select-
ing the target tasks, the patient received repetitive,

selected target tasks, 10 repetitions with a 1-minute
rest period per task. The patient took a 3 minute break
after performing a task in order to prevent fatigue.
After completing 1 task, the patient moved to the next
task on the self-selected target task list.

2.4. Outcome measures

This study used four different outcome measures,
all of which were collected at baseline and at the
end of the treatment protocol. The instrument used
in the present study was the Wolf Motor Function
Test functional score (WMFT-F), which measures
upper extremity motor ability through functional
tasks. The COPM comprised the occupational per-
formance problems experienced by the participants.
The Box-and-Block Test (BBT) was used to identify
gross manual dexterity, while the Community Inte-
gration Questionnaire (CIQ) was used to measure the
community integration and social role limitations of
the participants.

The Wolf Motor Function Test (WMFT) is a
performance-based instrument that quantitatively
measures upper extremity motor ability through
timed and functional tasks for assessing the motor
status of higher-functioning patients who had chronic
stroke and traumatic brain injury. The original ver-
sion of the WMFT was developed by Wolf, Lecraw,
Barton, and Jann in 1989, and its widely used ver-
sion consists of 17 items modified by Taub, Blanton,
and McCullough from the UAB CI Therapy Research
Group. The first 6 items involve timed functional
tasks, items 7–14 are measures of strength, and the
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Fig. 1. Flow of the study.

remaining 9 items are used for analyzing movement
quality when completing various tasks. The tool uses
a 6-point ordinal scale from 0 (does not attempt with
the affected arm) to 5 (arm can move, or arm move-
ment appears normal). The maximum score is 75
points, and lower scores are indicative of lower func-
tioning levels. The WMFT should be performed as
quickly as possible and was, therefore, truncated to
120 s (Morris, Uswatte, Crago, Cook, & Taub, 2001;
Wolf et al., 2001). This study measured WMFT-F
only for analyzing the therapeutic effects.

The COPM is a personalized, patient-specific
instrument designed to identify the occupational
performance problems experienced by him/her. It
measures a person’s self-perceived occupational per-
formance within three occupational performance
areas, namely self-care, productivity, and leisure.
During a semi-structured interview, the occupational
therapist initiates the COPM process by engaging the

clients in identifying daily occupations of importance
that they want to do, need to do, or are expected to do
but are unable to accomplish. The importance of each
occupation is rated on a scale of 1 to 10 (10 being very
important). Next, the participants prioritize a maxi-
mum of 5 most important occupations and rate their
performance and satisfaction with their performance
for each on a scale of 1 to 10 (a higher score reflected
better performance or higher satisfaction). The mean
COPM score was calculated by adding the perfor-
mance or satisfaction scores for all the occupations
and dividing this number by the number of prioritized
occupations (Cup, Scholte op Reimer, Thijssen, &
van Kuyk-Minis, 2003; Phipps & Richardson, 2007;
Yang, Lin, Lee, & Chang, 2017).

The BBT assesses unilateral gross manual dexter-
ity and is scored by counting the number of blocks
carried over the partition from one compartment to
the other during the 1-minute trial period. Partici-
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Table 2

Classification of self-selected occupational performance in the CO-OP group

Classification Activities

ADL Feeding • Cutting food with chopsticks
• Catching fruit pieces when cutting
• Mixing food
• Taking food from your hands to the mouth
• Lifting cup up from cupboard
• Drinking water with a cup

Bathing • Taking a soap bath with both hands
• Soap in the shower
• Shampoo
• Stretch your arms in the back

Grooming • Raising your hand when you comb your hair
Dressing • Zipper operation when wearing pants

• Buttoning cuff with hemiplegic hand
• Buttoning
• Fixing shoelaces
• Lock and unlock shirt sleeve button

Personal hygiene • Fixing toothbrush when toothpaste is squeezed
• Wiping hands with a towel
• Shaving
• Brushing teeth
• Nail clipper
• Toilet treatment

Functional activities Meal preparation • Cutting vegetables
• Washing vegetables with both hands
• Wiping the dining table
• Fixing a water bottle when opening a water bottle
• Bowling when mixing food
• Washing the dishes

Others • Writing
• Typing on a computer
• Counting paper money with both hands
• Holding the mobile phone
• Sling door opening and closing
• Secure clothes when washing

ADL, activities of daily living; CO-OP, Cognitive Orientation to daily Occupational Performance.

pants are seated at a table, facing a rectangular box
(2.5-cm colored wooden cubes) divided into 2 square
compartments of equal dimension by means of a par-
tition. To administer the test, the examiner is seated
opposite the participants to observe test performance.
The participant’s hand must cross over the partition
for a point to be given, and blocks that drop or bounce
out of the second compartment onto the floor are still
rewarded with a point. Higher scores on the test indi-
cate better gross manual dexterity (Chanubol et al.,
2012; Platz et al., 2005; Slota, Enders, & Seo, 2014).
This test was performed 3 times, and the mean of the
3 measurements was used for the statistical analysis.

The CIQ was developed by Barry Willer to provide
a measure of individual integration and social role
limitations in home and family life, social activity,
and productive activity after a traumatic brain injury.
The CIQ contains 15 items for assessing commu-
nity integrations across 3 domains, including home

integration (i.e., market, meal preparation, household
activities, and finance; 5 items for 0–10 points), social
integration (i.e., shopping, avocation, and going out;
6 items for 0–12 points), and productive activity (i.e.,
work, school and volunteer activity; 4 items for 0–7
points). Most items of the CIQ are scored in a scale
of 0 to 2 points, with 2 points representing greater
independence and community integration. The CIQ
is a valid and reliable tool for assessing community
integration of neurological disorders (Glenn, Gold-
stein, Selleck, Rotman, & Jacob, 2006; Tomaszewski
& Mitrushina, 2016; Willer, Ottenbacher, & Coad,
1994).

2.5. Statistical analysis

The independent variables of this study were the
CO-OP approach and TUET, and the dependent vari-
ables were WMFT functional score, COPM, BBT,
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and CIQ scores. This study collected the demographic
characteristics of the participants, including informa-
tion on stroke-related history. An independent t-test
was used to analyze pretest differences in dependent
variables between the two groups. An ANOVA was
used to analyze differences in the pre-test and post-
test values of the dependent variables between the
two groups. And then, a receiver operating charac-
teristic (ROC) curve was used to obtain the minimal
clinically important difference (MCID) of WMFT-F,
COPM, BBT, and CIQ scores. Optimal cutoff values
were determined at the point of the greatest sensi-
tivity (Sn) and specificity (Sp). The accuracy of the
cut-off value was discriminated by the area under
the curve (AUC) from the ROC curve. PASW ver-
sion 18.0 (SPSS Inc., Chicago, USA) was used for
all the statistical analyses. A p-value of <0.05 was
considered statistically significant.

3. Results

3.1. Upper extremity function and community
integration before training

We found no significant differences in the pre-
test scores for any of the clinical measures between
the groups (p > 0.05). In mean pre-test WMFT-F for
CO-OP and TUET groups were 56.96 and 57.29,
respectively. The mean pre-test COPM-P and COPM-
S scores were 3.31 and 1.92, respectively, for the
CO-OP group, and 2.71 and 1.94, respectively, for
the TUET group. The mean pre-test BBT score for
CO-OP and TUET groups were 22.30 and 31.06
respectively. The pre-test CIQ scores for the CO-OP
and TUET groups were 6.28 and 5.79, respectively
(Table 3).

3.2. Group differences in the training-related
changes in scores

Between-group comparison revealed a signif-
icantly higher increase in the mean WMFT-F,
COPM-P, COPM-S and BBS scores after 4 weeks
of training in the CO-OP group than in the TUET
group (p < 0.05) (Table 3). The WMFT-F increased
by 7.12 in the CO-OP group and 3.71 in the TUET
group after training. The COPM-P score increased
by 1.90 in the CO-OP group and 0.18 in the TUET
group after training. The COPM-S score increased
by 1.91 in the CO-OP group and 0.59 in the TUET
group after training. Finally, the BBT score increased

by 9.58 in the CO-OP group and 2.45 in TUET group
after training. However, the increase CIQ score after
training was not significantly different between the
two groups (p > 0.05) (Table 3).

3.3. Minimal clinically important difference in
the CO-OP and TUET groups

MCID revealed a significantly different in the
WMFT-F, COPO-P, COPM-S and BBT after 4 weeks
of training in the CO-OP group, but not TUET group.
In the CO-OP group, the AUC of the ROC curves in
WMFT-T, COPM-P, COPM-S, BBT, and CIQ was
0.740, 0.810, 0.871, 0.686, and 0.631 respectively.
The Sn in WMFT-T, COPM-P, COPM-S, BBT, and
CIQ was 0.680, 0.680, 0.720, 0.560, and 0.560, and
the Sp in them was 0.680, 0.680, 0.840, 0.560, and
0.560 respectively. All of them indicate moderate
accuracy (Table 4).

4. Discussion

In this study, we examined differences in the
effects of the CO-OP approach and TUET on upper
extremity function, community integration, and inde-
pendence in patients with hemiparetic stroke. We
found that the CO-OP approach to significantly
greater therapeutic effects on functional activities and
occupational performance than the TUET, although
improvements in individual postural balance and
social integration after training were not significantly
different between the two groups.

Contemporary top-down approaches such as task-
specific and cognitive interventions to improve the
physical performance of stroke survivors focus on
individuals’ post-stroke limitations in daily and func-
tional activities and social integration and emphasize
the role of problem solving in motor skill develop-
ment (Jackman, Novak, & Lannin, 2014; O’Sullivan,
et al., 2014). Concentrated and repetitive task-specific
training methods such as constraint-induced move-
ment therapy (CI therapy) are used to induce the
utilization of the more affected upper extremity of
patients with neurological diseases (Jackman, et al.,
2014; O’Sullivan, et al., 2014). CI therapy applies a
transfer package of adherence-enhancing behavioral
methods, and constraining the more-affected upper
extremity (Morris, Taub, & Mark, 2006; O’Sullivan,
et al., 2014). CI therapy engages the patient in
self-monitoring of target behaviors, problem-solving,
behavioral contracting, and social support strategies
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Table 3

Modulation of upper extremity function, postural balance, and community integration in the CO-OP and TUET groups (N = 49)

Variable CO-OP group (n = 25) TUET group (n = 24) F p
Pretest Posttest Pretest Posttest

WMFT 56.96 ± 8.84 64.08 ± 7.43∗‡ 57.29 ± 9.56 61.00 ± 8.56 3.789 0.013
COPM-P 3.31 ± 1.58 5.21 ± 1.47∗‡ 2.71 ± 1.37 2.89 ± 1.47 15.060 <0.001
COPM-S 1.92 ± 0.90 3.83 ± 1.42∗‡ 1.94 ± 0.75 2.53 ± 1.32† 15.485 <0.001
BBT 22.30 ± 12.69 31.88 ± 15.95∗‡ 31.06 ± 18.77 33.51 ± 18.49 2.269 0.086
CIQ 6.28 ± 5.21 9.28 ± 6.64∗ 5.79 ± 4.43 8.08 ± 4.33 2.331 0.079

Values are presented as mean ± standard deviation unless otherwise indicated. CO-OP, Cognitive Orientation to daily Occupational Perfor-
mance; TUET, Task-specific upper extremity training. WMFT, Wolf motor function test; COPM-P, Canadian Occupational Performance
Measure–Performance; COPM-S, Canadian Occupational Performance Measure–Satisfaction; BBT, box-and-block test; CIQ, Community
Integration Questionnaire. ∗significant difference pre-test vs. post-test CO-OP group. †significant difference pre-test vs. post-test TUET
group. ‡significant difference between-group comparison.

Table 4

MCID estimates for WMFT-F, COPM-P, COPM-S, BBT and CIQ scores, AUC, Sn, and Sp

Group Variable MCID AUC(95%CI) p-value Sn Sp

CO-OP (n = 25) WMFT-F 60.50 0.740(0.599–0.881) 0.004 0.680 0.680
COPM-P 3.90 0.810(0.690–0.929) <0.001 0.680 0.680
COPM-S 2.80 0.871(0.776–0.967) <0.001 0.720 0.840

BBT 22.15 0.686(0.538–0.833) 0.024 0.560 0.560
CIQ 6.50 0.631(0.476–0.787) 0.112 0.560 0.560

TUET (n = 24) WMFT-F 60.50 0.615(0.456–0.775) 0.170 0.500 0.542
COPM-P 2.50 0.534(0.368–0.699) 0.688 0.458 0.500
COPM-S 2.05 0.611(0.451–0.771) 0.187 0.542 0.583

BBT 28.20 0.555(0.391–0.719) 0.516 0.500 0.500
CIQ 6.50 0.654(0.498–0.809) 0.068 0.542 0.583

MCID, minimal clinically important difference; AUC, area under the curve; CI, confidence interval; Sn, sensi-
tivity; Sp, specificity. CO-OP, Cognitive Orientation to daily Occupational Performance; TUET, Task-specific
upper extremity training. WMFT, Wolf motor function test; COPM-P, Canadian Occupational Performance
Measure–Performance; COPM-S, Canadian Occupational Performance Measure–Satisfaction; BBT, box-and-
block test; CIQ, Community Integration Questionnaire.

(Morris, et al., 2006). The CO-OP approach focuses
on improving functional activities in everyday life
and consists of two comprehensive stages including
a goal-setting stage based on the patient’s degree of
occupational performance (Wolf, et al., 2016). The
similarities between CI therapy and the CO-OP are
repetitive training of target tasks used in every daily
life situation and problem solving to identify obsta-
cles and generate potential solutions. However, there
are some differences between two approaches. The CI
therapy constrains the more-affected upper extrem-
ity to induce intensive movement of the less-affected
upper extremity, so the therapy involves unilateral
manipulation. The CO-OP approach, on the other
hand, can involve unilateral manipulation as well as
bilateral movement if the patient selects the move-
ment. Another main difference lies in the intensity
of treatment in CI therapy and the CO-OP approach,
because with CI therapy being an intensity practice
of the more affected upper extremity for up to 6 hours

a day, and the CO-OP approach regularly provid-
ing intervention sessions along with some homework
(Mark & Taub, 2004). Our results demonstrate pos-
itive therapeutic effects of the CO-OP approach on
upper extremity function, functional activities, and
occupational performance for patients with stroke
as in CI therapy, despite the protocol not involving
intensive training.

Previous studies have provided evidence to sup-
port the use of cognitive interventions such as the
CO-OP approach to supplement the limitations of
the task-specific approach in improving functional
performance in activities of daily living, education,
work, leisure, and social participation among stroke
survivors (Ahn et al., 2017; Henshaw, Polatajko,
McEwen, Ryan, & Baum, 2011; Imms & Nott, 2012;
McEwen, et al., 2015). We investigated the effects of
the CO-OP approach on upper extremity function and
social integration. The CO-OP group received repet-
itive, induced activities of self-selected goals for 4
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weeks over, 20 sessions. The patients selected activ-
ities of daily living such as dressing, bathing and
showering, feeding, and personal hygiene and groom-
ing, and instrumental activities of daily living such
as meal preparation, cleaning up, and home manage-
ment and maintenance, with emphasis on individually
meaningful occupational goal settings and applica-
tion of a problem-solving strategy. After the CO-OP
training, the patients showed greater improvement
in their upper extremity function, occupational per-
formance, and manual dexterity than those in the
TUET group. This study provides two different ther-
apeutic approaches, namely the CO-OP approach and
TUET. The main differences between the two thera-
peutic approaches are that the CO-OP approach has
a self-selected goal, has guided discovery-enabling
principles, and allows for generalization and transfer
steps (McEwen, et al., 2015).

Poulin and colleagues studied the feasibility and
preliminary efficacy of the CO-OP approach and
computerized executive function training for per-
sons with stroke-related executive dysfunction. They
reported that patients of the study expressed high
levels of satisfaction with both interventions, and
two groups showed large improvements in self
and significant other-rated performance and satisfac-
tion with performance on their goals immediately
post-intervention as well as at follow-up (Poulin,
Korner-Bitensky, Bherer, Lussier, & Dawson, 2017).
A recent study by Skidmore et al. has reported
the effects of global strategy training methods on
apathy symptoms over the first 6 months after train-
ing. The study suggests several reasons for why
global strategy training such as that involving goal-
directed behavior, planning, self-monitoring, and
problem solving may influence apathy symptoms in
the acute phase after stroke. The study also reported
that the incorporation of self-selected goals may
enhance interest and motivation for goal-directed
activities while the development of goal planning,
self-monitoring, and problem-solving skills may pro-
mote activation and perseverance (Skidmore, Whyte,
Butters, Terhorst, & Reynolds, 2015). In this study,
the TUET group showed improvements in upper
extremity function, performance and satisfaction of
self-selected activities, and unilateral gross man-
ual dexterity and social integration. However, the
improvements in upper extremity function and occu-
pational performance, except postural balance and
social integration, were significantly higher in the
CO-OP. Participants in the CO-OP group repeated
self-selected, goal-directed behaviors with interest

and motivation throughout the training period. Our
results suggest that the interest and motivation among
patients resulted in a significantly higher improve-
ment in upper extremity function, performance and
satisfaction of self-selected activities, and gross man-
ual dexterity in the CO-OP group than in the TUET
group. Our results also point to the presence of addi-
tional cognitive process in the CO-OP approach that
may lead to more positive therapeutic effects on daily
and functional activities than in the TUET group.

We have some limitation of the study. First, none of
the authors attended any CO-OP workshops, although
the second author, a psychologist, has professional
knowledge related to taxonomic analysis of human
movement. Second, the study did not measure ther-
apeutic retention through follow-up test. Third, our
study was not large enough to generalize our find-
ings over a population, because only stroke survivors
participated in this study. More studies recruiting
patients with acute and chronic stroke exhibiting
greater variation the types of self-selected activities
must be conducted in order to increase our under-
standing in clinical rehabilitation settings.

5. Conclusions

We evaluated the comparative therapeutic effects
of the CO-OP approach and the TUET on upper
extremity function and performance of daily activ-
ities in patients with hemiparetic stroke. We found a
significantly higher increase in the WMFT-F, COPM-
P and COPM-S scores, but not BBT and CIQ scores
in the CO-OP group than in the TUET group after
training. Our results suggest that the CO-OP approach
shows higher therapeutic potential for improvement
in the performance of daily and functional activities
as well as on community integration for patients with
subacute stroke than task-specific upper extremity
training.

Disclosure

The authors have no financial conflicts of interest.

Acknowledgments

This study was supported by research funds from
Chosun University, 2016.



C.-S. Song et al. / Cognitive strategy for stroke 69

References

Ahn, S.N., Yoo, E.Y., Jung, M.Y., Park, H.Y., Lee, J.Y., & Choi, Y.I.
(2017). Comparison of Cognitive Orientation to daily Occu-
pational Performance and conventional occupational therapy
on occupational performance in individuals with stroke: A
randomized controlled trial. NeuroRehabilitation, 40(3), 285-
292.

Cameron, D., Craig, T., Edwards, B., Missiuna, C., Schwellnus,
H., & Polatajko, H.J. (2017). Cognitive Orientation to daily
Occupational Performance (CO-OP): A New Approach for
Children with Cerebral Palsy. Physical & Occupational Ther-
apy In Pediatrics, 37(2), 183-198.

Chanubol, R., Wongphaet, P., Ot, N.C., Chira-Adisai, W., Kuptni-
ratsaikul, P., & Jitpraphai, C. (2012). Correlation between the
action research arm test and the box and block test of upper
extremity function in stroke patients. Journal of the Medical
Association of Thailand, 95(4), 590-597.

Cup, E.H., Scholte op Reimer, W.J., Thijssen, M.C., & van Kuyk-
Minis, M.A. (2003). Reliability and validity of the Canadian
Occupational Performance Measure in stroke patients. Clini-
cal Rehabilitation, 17(4), 402-409.

Dawson, D.R., Binns, M.A., Hunt, A., Lemsky, C., & Polatajko,
H.J. (2013). Occupation-based strategy training for adults
with traumatic brain injury: A pilot study. Archives of Physical
Medicine and Rehabilitation, 94(10), 1959-1963.

Folstein, M.F., Folstein, S.E., & McHugh, P.R. (1975). “Mini-
mental state”. A practical method for grading the cognitive
state of patients for the clinician. Journal of Psychiatric
Research, 12(3), 189-198.

Glenn, M., Goldstein, R., Selleck, E., Rotman, M., & Jacob, L.
(2006). Validity and reliability of the Community Integration
Program Questionnaire. International Journal of Rehabilita-
tion Research, 29(2), 117-121.

Henshaw, E., Polatajko, H., McEwen, S., Ryan, J.D., & Baum,
C.M. (2011). Cognitive approach to improving participation
after stroke: Two case studies. American Journal of Occupa-
tional Therapy, 65(1), 55-63.

Imms, C., & Nott, M. (2012). Single subject experimental design
study demonstrated Cognitive Orientation to daily Occu-
pational Performance (CO-OP) improved performance of
self-selected goals in adults with chronic stroke. Australian
Occupational Therapy Journal, 59(6), 467-468.

Jackman, M., Novak, I., & Lannin, N. (2014). Effectiveness of
functional hand splinting and the cognitive orientation to
occupational performance (CO-OP) approach in children with
cerebral palsy and brain injury: Two randomised controlled
trial protocols. BMC Neurology, 14, 144.

Jackman, M., Novak, I., Lannin, N.A., Galea, C., & Froude, E.
(2018). The Cognitive Orientation to daily Occupational Per-
formance (CO-OP) Approach: Best responders in children
with cerebral palsy and brain injury. Research in Develop-
mental Disabilities, 78, 103-113.

Lee, K.H., Kim, J.H., Choi, D.H., & Lee, J. (2013). Effect of task-
specific training on functional recovery and corticospinal tract
plasticity after stroke. Restorarive Neurology Neuroscience,
31(6), 773-785.

Mark, V.W., & Taub, E. (2004). Constraint-induced movement
therapy for chronic stroke hemiparesis and other disabilities.
Restorarive Neurology Neuroscience, 22(3-5), 317-336.

Martins, J.C., Aguiar, L.T., Nadeau, S., Scianni, A.A., Teixeira-
Salmela, L.F., & Faria, Cdcm. (2017). Efficacy of
Task-Specific Training on Physical Activity Levels of Peo-
ple With Stroke: Protocol for a Randomized Controlled Trial.
Physical Therapy, 97(6), 640-648.

McEwen, S., Polatajko, H., Baum, C., Rios, J., Cirone, D.,
Doherty, M., & Wolf, T. (2015). Combined Cognitive-
Strategy and Task-Specific Training Improve Transfer to
Untrained Activities in Subacute Stroke: An Exploratory Ran-
domized Controlled Trial. Neurorehabilitation and Neural
Repair, 29(6), 526-536.

Missiuna, C., Mandich, A.D., Polatajko, H.J., & Malloy-Miller,
T. (2001). Cognitive orientation to daily occupational perfor-
mance (CO-OP): Part I–theoretical foundations. Physical and
Occupational Therapy in Pediatrics, 20(2-3), 69-81.

Morris, D.M., Taub, E., & Mark, V.W. (2006). Constraint-induced
movement therapy: Characterizing the intervention protocol.
Europa Medicophysica, 42(3), 257-268.

Morris, D.M., Uswatte, G., Crago, J.E., Cook, E.W., 3rd, & Taub,
E. (2001). The reliability of the wolf motor function test for
assessing upper extremity function after stroke. Archives of
Physical Medicine and Rehabilitation 82(6), 750-755.

O’Sullivan, Susan B., Schmitz, Thomas J., & Fulk, George D.
(2014). Physical rehabilitation (6th ed.). Philadelphia: F.A.
Davis Co.

Phipps, S., & Richardson, P. (2007). Occupational therapy out-
comes for clients with traumatic brain injury and stroke using
the Canadian Occupational Performance Measure. American
Journal of Occupational Therapy, 61(3), 328-334.

Platz, T., Pinkowski, C., van Wijck, F., Kim, I.H., di Bella, P., &
Johnson, G. (2005). Reliability and validity of arm function
assessment with standardized guidelines for the Fugl-Meyer
Test, Action Research Arm Test and Box and Block
Test: A multicentre study. Clinical Rehabilitation, 19(4),
404-411.

Poulin, V., Korner-Bitensky, N., Bherer, L., Lussier, M., & Daw-
son, D.R. (2017). Comparison of two cognitive interventions
for adults experiencing executive dysfunction post-stroke: A
pilot study. Diability and Rehabilitation, 39(1), 1-13.

Skidmore, E.R., Whyte, E.M., Butters, M.A., Terhorst, L., &
Reynolds, C.F., 3rd. (2015). Strategy Training During Inpa-
tient Rehabilitation May Prevent Apathy Symptoms After
Acute Stroke. Physical Medicine and Rehabilitation, 7(6),
562-570.

Slota, G.P., Enders, L.R., & Seo, N.J. (2014). Improvement of
hand function using different surfaces and identification of
difficult movement post stroke in the Box and Block Test.
Applied Ergonomics, 45(4), 833-838.

Thornton, A., Licari, M., Reid, S., Armstrong, J., Fallows, R., &
Elliott, C. (2016). Cognitive Orientation to (Daily) Occu-
pational Performance intervention leads to improvements
in impairments, activity and participation in children with
Developmental Coordination Disorder. Disability and Reha-
bilitation, 38(10), 979-986.

Tomaszewski, R., & Mitrushina, M. (2016). Utility of the Com-
munity Integration Questionnaire in a sample of adults with
neurological and neuropsychiatric disorders receiving pre-
vocational training. Disability and Rehabilitation, 38(10),
1016-1022.



70 C.-S. Song et al. / Cognitive strategy for stroke

Umphred, Darcy Ann. (2013). Umphred’s neurological rehabilita-
tion (6th ed.). St. Louis, Mo.: Elsevier/Mosby.

Wang, S.Y., Gong, Z.K., Sen, J., Han, L., Zhang, M., & Chen,
W. (2014). The usefulness of the Loewenstein Occupational
Therapy Cognition Assessment in evaluating cognitive func-
tion in patients with stroke. European Review for Medical and
Pharmacological Sciences, 18(23), 3665-3672.

Willer, B., Ottenbacher, K.J., & Coad, M.L. (1994). The commu-
nity integration questionnaire. A comparative examination.
American Journal of Physical Medicine and Rehabilitation,
73(2), 103-111.

Wolf, S.L., Catlin, P.A., Ellis, M., Archer, A.L., Morgan, B., &
Piacentino, A. (2001). Assessing Wolf motor function test as

outcome measure for research in patients after stroke. Stroke,
32(7), 1635-1639.

Wolf, T.J., Polatajko, H., Baum, C., Rios, J., Cirone, D., Doherty,
M., & McEwen, S. (2016). Combined Cognitive-Strategy
and Task-Specific Training Affects Cognition and Upper-
Extremity Function in Subacute Stroke: An Exploratory
Randomized Controlled Trial. American Journal of Occupa-
tional Therapy, 70(2), 7002290010p-7002290010p10.

Yang, S.Y., Lin, C.Y., Lee, Y.C., & Chang, J.H. (2017). The Cana-
dian occupational performance measure for patients with
stroke: A systematic review. Journal of Physical Therapy
Science, 29(3), 548-555.


