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Abstract.
BACKGROUND: Cognitive Orientation to daily Occupational Performance (CO-OP) approach based on cognitive strategy
in occupational therapy.
OBJECTIVES: To investigate the effects of CO-OP approach on occupational performance in individuals with hemiparetic
stroke.
METHODS: This study was designed as a 5-week, randomized, single-blind. Forty-three participants who had a diagnosis
of first stroke were enrolled in this study. The participants were randomly assigned to the experimental group (n = 20) or
the control group (n = 23). The experimental group conducted CO-OP approach while the control group conducted conven-
tional occupational therapy based on occupational performance components. This study measured Canadian Occupational
Performance Measure (COPM) and Performance Quality Rating Scale (PQRS). Outcome measurements were performed at
baseline and post-intervention.
RESULTS: After training, the scores of COPM and PQRS in trained task were significantly higher for the score in the
experimental group than the control group. In addition, the non-trained task was significantly higher for the score in the
experimental group than the control group in COPM and the PQRS.
CONCLUSIONS: This study suggests that the CO-OP approach is beneficial effects on the occupational performance to
improvement in individuals with hemiparetic stroke, and have positive effects on generalization and transfer of acquired
skills.
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1. Introduction

Problem solving strategy is one of major approach
and considerable approach to conduct the rehabili-
tation setting for survivors following stroke, and is
a priority of planning intervention approach to set
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their optimal goals. Stroke would involve a variety of
clinical deficits, such as the impairments of motor,
sensory, perception, attention, cognition, and lan-
guage. These deficits are affected to perform daily and
functional activities, and to integrate social roles and
previous jobs. In particular, the more residual motor
impairments stroke patients have, the more difficult
participating they have in maintaining occupation
even after returning to the community. Therefore,
there is important to improve their motor impairments
and is a growing interest in the intervention approach
for directing access to their each problem that they
have difficulty to maintain the job performance in
occupation (Go et al., 2013; Sansonetti & Hoffmann,
2013).

Recently, Cognitive Orientation to daily Occupa-
tional Performance (CO-OP) has been considered
the representative approach of occupational therapy
based on cognitive strategy (Polatajko, McEwen,
Ryan, & Baum, 2012; Skidmore et al., 2011).

The CO-OP approach is possible to make occupa-
tions of the client possible because the patient sets
his/her goal and decides on the activities, is to train
the patient for method using strategies to achieve
the desired goal, resulting learning a global prob-
lem solving strategy, and is to promote generalization
and transfer of occupation in different environments
(Polatajko et al., 2012; Skidmore et al., 2011). Fur-
thermore, the focus of the CO-OP approach is to
teach patient to apply the acquired skills in various
environments, and allow transfer to different occupa-
tions (Polatajko, Mandich, Miller, & Macnab, 2001;
Toglia, Rodger, & Polatajko, 2012). Previous studies
almost have been executed few in number of research
for stroke survivors despite the acknowledgement of
its positive effects of the CO-OP approach, and it is
insufficient evidence to examine the effect of the CO-
OP approach on a group of participants with chronic
hemiparetic stroke (Polatajko et al., 2012; Skidmore
et al., 2011; Toglia et al., 2012).

Polatajko and colleagues divided 8 stroke partici-
pants into 2 groups to compare CO-OP and Standard
Occupational Therapy (SOT). The researchers con-
cluded that the performance of the CO-OP group
significantly increased compared with that of the
SOT group (Polatajko et al., 2012). McEwen and col-
leagues compared usual care and CO-OP in 26 acute
stroke patients. McEwen and colleagues concluded
that CO-OP was associated with a large treatment
effect on follow-up performances of self-selected
activities and demonstrated transfer to untrained
activities (McEwen et al., 2015). In stroke studies,

CO-OP is associated with changes in occupational
performance, increases in motor, cognitive, psy-
chosocial abilities, and motivation.

The purpose of this study was to investigate the
effect of the CO-OP approach on physical per-
formance and satisfaction in persons with chronic
hemiparetic stroke.

2. Methods

2.1. Participants

Forty-three persons who had chronic hemiparesis
following a stroke participated in this study. They
conducted outpatient program of occupational ther-
apy in local rehabilitation centers. The inclusion
criteria was: (1) adults should be diagnosed with
stroke and lives in the community; (2) adults received
above 19 points in Mini Mental Examination-Korean;
(3) adults without problems of verbal communi-
cation; (4) adults who set the goal of desired
occupational performance; and (5) adults that agreed
to the research (Fig. 1).

The recruited patients used to send poster of
recruitment to occupational therapy in the commu-
nity rehabilitation units. The purpose of the research
and method were explained to the research partici-
pants. This research was conducted after receiving
approval for the research process through the delib-
eration of the Institutional Review Board Committee
of Yonsei University Wonju Campus. Signature was
received on the description and agreement of the par-
ticipants that received approval by the Institutional
Review Board Committee of Wonju Campus, and
then the assessment was executed before recruitment
of the first participant. The protocol has been regis-
tered in the Clinical Research Information Service,
Republic of Korea (http://cris.cdc.go.kr).

2.2. Protocol

We selected participants using the mini mental
state examination that access cognitive functions,
according to previous study conducted targeting nor-
mal cognitive function with stroke patients. This
research selected 43 participants that are suitable to
the participant selection through Randomized Con-
trolled Trials. By throwing a coin, each participant
was assigned to experimental group (n = 20) and con-
trol group (n = 23).



Si-nae Ahn et al. / Comparison of CO-OP and conventional OT in stroke 287

Fig. 1. Study process.

The first stage gathered participants that matched
the inclusion criteria and randomly assigned them. At
the second stage, the goal was set through Korean-
Activity Card Sort and Canadian Occupational
Performance Measure, and Canadian Occupational
Performance Measure and Performance Quality Rat-
ing Scale were executed as the initial assessment. The
third stage was the intervention stage where conven-
tional occupational therapy was based on the compo-
nents for performance assessment of goal occupation
for the control group while the CO-OP approach
was executed for the performance assessment of goal
occupation for the experimental group. In the fourth
stage, Canadian Occupational Performance Measure
and Performance Quality Rating Scale were per-
formed for the reassessment stage (Fig. 2).

In this research, the experimental group was pro-
vided with intervention through CO-OP approach,
and the control group was provided with conven-
tional occupational therapy based on occupational
performance component. In this process, the blind
method was used to apply random intervention to the

participants to prevent influencing the intervention
result.

One out of three activities selected by the partici-
pant in the experimental group was not provided, and
the effect of generalization was measured according
to the increase of performance in the task that did
not involve training through the CO-OP approach.
PQRS and COPM were used for evaluation of the
performance with non-training before and after inter-
vention to compare whether generalization appeared
or not. With PQRS, skill acquisition of activity was
measured to determine the effectiveness of train-
ing, and the effect of training on the participant
was determined through performance and satisfaction
assessment using COPM.

The outcome measurement was performed by
researchers with more than 6 years of clinical
experience to compare intervention, and to select par-
ticipant selection and goal activity for assessment.
Researchers who completed CO-OP intervention and
CO-OP international seminar training conducted the
research directly.
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Fig. 2. Intervention process of CO-OP approach.

Table 1
Example of CO-OP approach with having meals using chopsticks

Breakdown points Client’s plans

Difficult to hold chopsticks Practice positioning to grasp with Edison chopsticks.
Use regular chopsticks like the Edison chopsticks.

Difficult to maintain the status of gathering the
chopsticks

Maintain the fingers to carry light item and put it in a container and maintain
without making the item fall.

Difficult to hold items that are bigger than the space of
the chopsticks

Open index finger and middle finger with the thought of making fingers
smooth.

Maintain by giving same power to the finger according to the size of the item.
Difficult to hold heavy foods like meat While moving heavy foods, give power to index finger, middle finger, and ring

finger so that the item does not fall.

2.3. Intervention

In this research, all of participants were pro-
vided with intervention through CO-OP approach and
conventional occupational therapy. The frame of pro-
gram composition that applied CO-OP approach and
conventional occupational therapy was executed for
a total of 12 sessions. The experimental group was
provided with intervention through CO-OP approach,
GOAL-PLAN-DO-CHECK strategy was used for the
goal activity. The CO-OP approach of learning prob-
lem solving skill was used as the independent variable
of the experimental group. Global problem solv-
ing strategy, which is a meta-cognitive strategy of
CO-OP, is executed in a process of ‘GOAL-PLAN-
DO-CHECK’. This process allows clients to set the
GOAL and the therapist to guide in devising a detailed
plan to achieve the goal (PLAN). Next, the client exe-
cutes the plan (DO). While the client executes the
plan, the therapist checks continuously whether the
goal has been performed well, and verify whether
any modification in the goal is needed (CHECK)
(Polatajko et al., 2001)(Table 1).

The conventional occupational therapy applied in
this research provided the treatment activity deter-
mined by the therapist considering the functional

level to achieve the goal desired by the participant.
The treatment activity executed conventional occupa-
tional therapy providing intervention based on client
factor; therefore, occupational performance compo-
nent was used to execute goal activity rather than
training on the direct goal activities (Table 2).

2.4. Outcome measures

Canadian Occupational Performance Measure
(COPM) is the tool used for the assessment of occu-
pational performance ability based on the client.
The interview process semi-structured with the
evaluator aimed to identify the problem in the occupa-
tional performance area. In addition, the assessment
was executed based on the 10-point criterion
including importance, performance, and satisfaction
(1 = cannot perform/satisfy, 10 = perform/satisfy).
The effectiveness of the treatment was determined
based on the change in score. More than 2 points of
difference indicated clinical usefulness (Carpenter,
Baker, & Tyldesley, 2001).

Performance Quality Rating Scale (PQRS) is a
tool that monitors and measures the quality of per-
formance by operational definition of the therapist
after determining the goal activity selected by the
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Table 2
Example of CO-OP approach with having meals using chopsticks

Client factors (component) Therapist’s plans

Joint mobility (Range of Motion; ROM) Passive ROM exercise of wrist and finger joint.
Muscle tone Provide sense input of proprioceptive and smooth sense stimulus to reduce muscle

tension of muscle of wrist and finger joint.
Muscle power (strength) Activity of pulling rubber band to increase the power to hold chopsticks of flexor

muscle of wrist and finger joint.
Control of voluntary movement (hand skill) Activity of tying ribbon and putting in marbles to increase coordination with fine

motor between fingers.
Activity of putting in one coin at a time using in-hand manipulation skill to promote

selective movement between fingers.

Table 3
Common and clinical characteristics of the subjects (N = 43)

Characteristic Experimental group (n = 20) Control group (n = 23) t p

Age (yr) 52.6 ± 16.7 58.4 ± 13.9 1.254 0.217
Post-stroke duration (mo) 31.1 ± 26.5 42.2 ± 32.8 1.213 0.232
MFT (affected side) 17.8 ± 7.2 13.8 ± 10.3 –1.46 0.162
MMSE-K 27.4 ± 2.2 25.7 ± 3.3 –1.981 0.054
MBI 78.5 ± 15.6 71.3 ± 18.9 –1.365 0.180
K-ACS IADL (%) 32.9 ± 29.8 34.4 ± 21.4 0.196 0.845

Leisure activity (%) 57.1 ± 16.7 50.5 ± 19.5 –1.166 0.250
Social activity (%) 52.4 ± 26.7 45.4 ± 22.9 –0.933 0.356

Mean(standard deviation). IADL: Instrumental Activities of Daily Living, K-ACS: Korean-Activity Card Sort, MBI:
Modified Barthel Index, MFT: Manual Function Test, MMSE-K: Mini-Mental State Examination-Korean.

client. The scale of PQRS was measured using the 10-
point criterion from 1 point (unable to perform) to 10
points (able to perform well) (Martini, Rios, Polata-
jko, Wolf, & McEwen, 2014). The effect of training
was examined for the change in PQRS of the trained
task and the effect of generalization was determined
for the change in PQRS of the non-trained task. PQRS
is a very simple method for measuring the qualitative
change of individual activity.

2.5. Data analysis

This research executed frequency analysis and
descriptive statistics to analyze the general charac-
teristic of the participants. To compare the effect of
generalization and effect of training between the two
groups, independent t-test was executed. To compare
the effect of training within the group, paired t-test
was performed. For the statistic program SPSS ver-
sion 18.0 (SPSS Inc., Chicago, USA) was used, and
the statistical significant standard was set to � = 0.05.

3. Results

Table 3 lists the demographic and clinical char-
acteristics of the participants. As a result of the
homogeneity test of general information executed

in the initial assessment of the two target groups,
both groups were similar in age, post-stroke duration,
spasticity of the upper limb, upper limb function, cog-
nitive function, level of activity of daily living, and
level of participation (p > 0.05).

Performance and satisfaction of COPM in the
trained task was significantly higher for the score in
the experimental group compared to the control group
(p < 0.001). In addition, PQRS score in the trained
tasks was significantly higher in the experimental
group compared to the control group (p < 0.001)
(Table 4). When comparing before and after train-
ing in the experimental group that applied CO-OP
approach, increased significantly after the training
rather than before the training (p < 0.001), and the
control group that underwent conventional occupa-
tional therapy also exhibited a significant increase
in the occupational performance after training rather
than before training (p < 0.01). However, COPM can
be interpreted as clinically effective if the difference
is above 2 points. The performance on the trained
task showed a growth of 2 points with an increase
of 100.0% in the experimental group. An average of
21.7% showed an increase of 2 points in the control
group. In the experimental group, the performance
and satisfaction both increased by an average of 2
points, and this was identified to be clinically effective
in the group that underwent CO-OP.
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Table 4
Comparing the effectiveness of interventions (N = 43)

Assessment Experimental group (n = 20) Control group (n = 23) t p
Pre Post Pre Post

T1 COPM-P 2.2 ± 1.0 7.7 ± 1.4 3.5 ± 1.3 4.8 ± 1.0 –10.42 0.000
COPM-S 2.4 ± 1.2 7.5 ± 1.2 3.3 ± 1.2 4.3 ± 1.2 –9.39 0.000
PQRS 2.4 ± 1.5 7.7 ± 1.3 4.7 ± 1.6 5.5 ± 1.5 –10.65 0.000

T2 COPM-P 3.5 ± 1.5 7.4 ± 0.8 5.1 ± 1.6 5.9 ± 1.4 –7.43 0.000
COPM-S 3.3 ± 1.2 7.1 ± 1.1 3.5 ± 1.1 4.3 ± 1.1 –6.40 0.000
PQRS 3.5 ± 1.5 7.7 ± 0.9 5.1 ± 1.6 5.9 ± 1.4 –7.58 0.000

NT COPM-P 3.4 ± 1.6 6.2 ± 1.3 3.5 ± 1.7 4.3 ± 1.6 –3.73 0.001
COPM-S 3.7 ± 1.4 5.9 ± 1.6 3.3 ± 1.3 4.0 ± 1.2 –3.16 0.004
PQRS 5.0 ± 1.5 5.7 ± 1.6 4.5 ± 1.6 5.0 ± 1.5 –2.82 0.010

In order to assess the effect of generalization, per-
formance and satisfaction of COPM were compared
for one non-trained activity. Performance and satis-
faction of COPM in the non-trained task exhibited
a higher score in the experimental group compared
to the control group (p < 0.001). In addition, the
PQRS score in the non-trained task was higher in the
experimental group compared to the control group
(p < 0.001) (Table 4). Furthermore the control group
that underwent conventional occupational therapy a
significant increase for COPM score was observed
even in the non-trained task after training compared
to before training (p < 0.01). A more than 2 points
increase in the performance of COPM was observed
in 65.0% of the experimental group and 13.0% of the
control group. Also, satisfaction increased by more
than 2 points for 50.0% of the experimental group and
17.3% of the control group. According to this, perfor-
mance and satisfaction showed an average increase of
2 points in the experimental group during the perfor-
mance of the non-trained task.

4. Discussion

This research identified the effect for performance
of trained activity by applying CO-OP approach
to stroke patients, and the research also identified
generalization and transfer effect in performance of
non-trained activity and occupational performance.
As a result of this research, CO-OP approach was
identified to be effective for the increase in occupa-
tional performance of stroke patients, and positive
influence was given to generalization and transfer
of acquired skills. The experimental group showed
a statistically significant increase in the PQRS score,
and the performance and satisfaction of COPM of
the trained task and non-trained task before and after
intervention in contrast to the control group.

As a result of comparing COPM performance
and satisfaction of trained task in the control group
that underwent conventional occupational therapy
and the experimental group that underwent the CO-
OP approach, it was identified that the experimental
group showed a statistically significant increase com-
pared to the control group. COPM was suggested to
be clinically useful when a difference of more than 2
points was observed. The experimental group exhib-
ited a more than 2 points increase of performance
and satisfaction for the trained task. As a result, a sta-
tistically significant and clinically effective increase
in the performance and satisfaction for the trained
task compared to the conventional occupational ther-
apy. Therefore, it can be concluded that there was not
as much of clinically effective difference concerning
occupational performance of trained tasks before and
after intervention in the control group.

In addition, the performance measured through
PQRS in the trained task increased significantly com-
pared to the control group that applied conventional
occupational therapy. When comparing the standard
occupational therapy in the control group with the
experimental group undergoing CO-OP intervention
based on the three goal activities selected for both
the experimental group and control group using four
stroke patients for assessment, the result were found
to be consistent with those of Polatajko and col-
leagues who reported a significant increase of COPM
and PQRS in the experimental group (Polatajko et al.,
2012). Previous studies used Canadian Occupational
Performance Measure and Performance Quality Rat-
ing Scale as measurement tool and also reported
an increase of occupational performance measured
with these evaluation tools in the group that under-
went CO-OP intervention compared to the group that
applied conventional occupational therapy (McEwen
et al., 2015; Polatajko et al., 2012; Skidmore, Whyte,
Butters, Terhorst, & Reynolds, 2015)
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Moreover, Polatajko and colleagues reported that
there was no significant difference in the satisfaction
between the COPM group and the group that was pro-
vided with general occupational therapy that adopted
the CO-OP intervention (Polatajko et al., 2012).
This experiment exhibited an increase of statistically
significant difference for satisfaction of the control
group, and the experimental group that showed an
increase. Nevertheless, COPM was determined to be
clinically effective when it increased by more than 2
points.

This research provides a cognitive strategy in
the therapeutic environment when executing CO-
OP intervention compared to executing conventional
occupational therapy. In order to identify whether
an increase of occupational performance occurs by
using cognitive strategy in non-trained tasks, the per-
formance before and after intervention was assessed
by selecting a non-training task. In contrast to the con-
trol group almost of the experimental group showed
an increase of more than 2 points for performance,
and a lot of participants showed an increase of more
than 2 points for satisfaction. In this reason, there
was no clinically effective difference in occupational
performance of non-trained task before and after
intervention in the control group.

The limitations of this study and suggestions for
future studies are summarized. This research was exe-
cuted only on stroke patients of an area of South
Korea; therefore, it was difficult to generalize the
results. It is imperative to identify the influence of
various situations and locations on the occupational
performance of participants. In addition, only par-
ticipants with a normal level of cognitive function
were included in order to be able to apply the CO-
OP approach. It is therefore necessary to perform the
study using variety of participants for the assessment
of cognitive and physical function. McEwen and col-
leagues followed up the effect of CO-OP intervention
after 1 month and reported significant changes in
performance while executing untrained and trained
tasks (McEwen et al., 2010). Therefore, the effect
of generalization and transfer of training on strat-
egy development was verified. However, this research
executed reevaluation immediately after intervention
and did not execute reevaluation after the follow-
up. Therefore, the continued effect of intervention
was not verified and future studies should execute
reevaluation after follow-up.

Finally, whether the effect of occupational per-
formance and generalization is maintained should
be investigated. This research selected the goal

of occupational performance for stroke, provided
intervention by dividing into group that applied con-
ventional occupational therapy and group that applied
CO-OP approach, and the research also identified
whether performance increased in the occupational
performance between two groups. Performance of
non-trained activity and independence and perfor-
mance skill in daily activity were analyzed to identify
whether there was effect of generalization and trans-
fer from the two intervention approaches. As a result,
CO-OP approach method was more effective in
increasing goal activity than occupational therapy.
CO-OP approach showed increase in performance
and satisfaction even in the non-trained activity,
where it was verified to give positive influence in
generalization and transfer while the occupational
performance increased in various activities and envi-
ronment that did not apply intervention.

Therefore, CO-OP is proved to be an effective
training method in occupational therapy of stroke,
and it has been confirmed to increase occupational
performance of various activities and environment by
developing cognitive strategy of stroke rather than the
conventional occupational therapy. Furthermore, this
research generalized the result of the research exe-
cuted through randomized controlled trial, and it is
expected to be applied usefully as the evidence of
CO-OP approach of stroke.
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