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Abstract  

Aim: Cognitive Orientation to daily Occupational 

Performance (CO-OP) was originally designed for 

children with Developmental Coordination Disorder but 

has more recently been applied to the cerebral palsy 

population who also have disorders of motor function 

and executive function. The aim of this review was to 

examine the feasibility, acceptability, and effectiveness 

of CO-OP in the cerebral palsy population. 

Methods: A systematic literature review was carried 

out to identify studies on CO-OP for people with 

cerebral palsy, using the Medline, CINAHL and ERIC 

databases between 22 June and 30 June 2021. 

Results: The search elicited 44 citations, of which 8 

studies met eligibility. Five were observational studies 

(three of five Single Case Experimental Design), three 

were randomized controlled trials (RCTs), measuring 

the effects of CO-OP in 100 people with cerebral palsy. 

Since CO-OP was repurposed to cerebral palsy, initial 

studies focussed on feasibility, acceptability and 
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preliminary efficacy, and consequently sample sizes 

were small with high risk of bias. Pooled findings from 

RCTs indicate CO-OP produces greater gains in goal 

achievement than to body functions and structure 

intervention (Standardised Mean Difference 0.86 [95% 

Confidence Interval 0.20-1.52]). 

 

Conclusions: Findings suggest preliminary efficacy of 

CO-OP for cerebral palsy compared to body functions 

and structure interventions for goal attainment, with 

CO-OP having comparable efficacy to other activities-

based interventions. More clinical trials with adequate 

power and an individual patient meta-analysis are 

recommended. 

 

Keywords: Cognitive Orientation to Occupational 

Performance; Cerebral Palsy; Systematic Review; Meta-

Analysis; Motor Learning 

 

Abbreviations: ADL: Activities of Daily Living; 

AMPS: Assessment of Motor and Process Skills; 

BOTMP: Bruininks-Oseretsky Test of Motor Profici-

ency; COPM: Canadian Occupational Performance 

Measure; CO-OP: Cognitive Orientation to Occupa-

tional Performance; CP: Cerebral Palsy; CI: Confidence 

Interval; DCD: Developmental Coordination Disorder; 

DPA: Dynamic Performance Analysis; GMFCS: Gross 

Motor Function Classification System; Hr: Hour; ICC: 

Intraclass Coefficient; ICF: International Classification 

of Functioning, Disability and Health; Inc: Include; IQ: 

Intelligence Quotient; MACS: Manual Ability Classifi-

cation System; Min: Minutes; PQRS: Performance 

Quality Rating Scale; RCT: Randomized Controlled 

Trial; RoB2: Cochrane Risk of Bias 2; ROBINS-I: Risk 

Of Bias In Non-randomized Studies – of Interventions; 

RoBiNT: Risk of Bias in N-of-1 Trials; SMD: 

Standardised Mean Differences; Wk: Week; Yrs: Years     

1. Introduction 

Cognitive Orientation to daily Occupational 

Performance (CO-OP) is an individualised intervention 

that employs cognitive strategies for problem-solving 

task-specific performance of daily activities[1]. CO-OP 

seeks to drive individualised motor skill acquisition and 

performance to enable improved participation. Its basis 

lies in both the motor learning and cognitive 

approaches. Central to CO-OP is the use of cognitive 

strategies to help children or adults generate their own 

solutions to overcome self-identified problems 

encountered in everyday living, rather than solutions 

identified by therapists or carer. The benefits, therefore, 

extend beyond the duration of the intervention, because 

the strategies can be applied to other tasks thereby 

increasing independence, transfer and self-management. 

The CO-OP approach was first developed over two 

decades ago to treat children with Developmental 

Coordination Disorder (DCD) [1]. Children with DCD 

experience motor and coordination difficulties when 

performing motor tasks, arising from problems with 

motor planning executive function [2]. Since the initial 

development for DCD, the approach has now been 

empirically tested with a number of populations, some 

of which have performance problems associated with 

issues of motor planning—as do children and young 

people with DCD—and others who have performance 

problems associated with both motor planning and 

motor control from neurological damage in conditions 

such as adults with stroke [3-6] and acquired brain 

injury [7] suggesting that CO-OP has much wider 

potential applicability. The cumulative evidence 

suggests that CO-OP results in improvements in 

function and everyday activity performance in a variety 

of populations, including cerebral palsy (CP) [8].  

 

Cerebral palsy is an umbrella term describing 
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movement disorders that result from damage to the 

developing brain [9]. The incidence of cerebral palsy 

ranges from 1.4 to 3.4 per 1000 live births in high and 

low income setting respectively [10-13]. The severity of 

cerebral palsy varies from mild to severe and impacts on 

a person’s ability to participate in important life 

activities. In addition to difficulties with movement, 

people with cerebral palsy often experience challenges 

with communication, cognition, behaviour, feeding, 

vision, pain, and sleep [14]. Therapeutic management of 

cerebral palsy has progressed significantly over the past 

20 years. In line with the world health organisation’s 

International Classification of Functioning, Disability 

and Health (ICF) framework for children and youth 

[15], best practice therapeutic management of cerebral 

palsy is no longer focussed on addressing underlying 

impairments, but rather focusses on what is important to 

the individual, taking into consideration not only the 

abilities of the individual as well as the social and 

environmental context. Current evidence focusses on 

the importance of setting individual goals, with a focus 

on practice of the goals within real life contexts, rather 

than addressing underlying impairments. The CO-OP 

approach aligns with this current thinking about a focus 

on client-set goals, direct practice of goals and 

consideration of how practice will be needed to achieve 

carryover into everyday life, outside of the therapy 

environment. Much of the current research in cerebral 

palsy includes participants who present primarily with 

spasticity, with very little research to guide intervention 

for those who present with dystonia [16]. Dystonia is 

characterised by repetitive, abnormal movements and 

postures, that are often associated with, or exacerbated 

by voluntary actions [17]. Initial studies suggest the 

CO-OP approach may be feasible in facilitating goal 

achievement for children and young people with 

cerebral palsy, including those with dystonia.  

 The CO-OP approach consists of 10-12 one hour 

sessions dedicated to establishing client-set goals and 

teaching the client a global problem-solving strategy 

[1]. There are seven key features to CO-OP. The entire 

process is task performance based (i.e., the client is 

engaged in performing the skills inherent within the 

goals they identified). In an episode of care, generally 

three goals are identified and trained (key feature 1 – 

client centred goal setting). Some studies have measured 

up to 5 goals before and after CO-OP so that transfer 

and generalisation could be measured across non-trained 

goals. Two key features of CO-OP are designed to 

support transfer. First, Dynamic Performance Analysis 

(DPA) (key feature 2), is used collaboratively to 

ascertain where the performance of the task/activity is 

breaking down. Second, Guided Discovery (key feature 

3), is a non-directive therapeutic process whereby the 

therapist prompts the client to develop and employ the 

analysis and problem-solving skills to identify possible 

strategies to achieve their goal. Cognitive strategy use 

(key feature 4) includes the use of the meta-cognitive 

strategy Goal-Plan-Do-Check which is taught in the first 

session of the intervention and used throughout the 

intervention. It is through the DPA, that clients are 

guided to self-identify potential solutions (known as 

plans). To support the child or adult’s discovery of 

possible plans, domain specific strategies are also 

applied (e.g. motor mnemonics) supporting skill 

acquisition, memory of strategies, generalisation and 

transfer. In combination with DPA and guided 

discovery, there are four other enabling principles (key 

feature 5) that therapists use throughout the intervention 

sessions, including: (i) making it fun; (ii) promoting 

learning; (iii) working towards independence; and (iv) 

promoting generalisation and transfer. The last two 

features are about the format CO-OP therapy, and the 

use of significant others such as carers to support 
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strategy use, generalisation and transfer (key features 6 

and 7). The aim of this review was to examine the 

feasibility, acceptability, and effectiveness of CO-OP in 

the cerebral palsy population. 

 

2. Materials and Methods 

2.1 Objectives 

1) To assess the feasibility and acceptability of 

CO-OP for people with cerebral palsy; and  

2) To assess the effectiveness of CO-OP for 

improving goal achievement of functional tasks 

in people with cerebral palsy. 

 

2.2 Types of studies 

To assess feasibility and acceptability of CO-OP in 

people with cerebral palsy we included observational 

studies (n-of-1 trials and single case experimental de-

sign (SCED)) and randomized controlled trials (RCTs). 

To assess effectiveness, we included randomized contr-

olled trials (RCTs) that compared the outcomes of CO-

OP intervention to usual care or any other non-CO-OP 

intervention (controls), in people with cerebral palsy.  

 

2.3 Types of participants 

We included studies of humans with cerebral palsy. We 

included studies that had any participants with cerebral 

palsy. We did not apply any age or severity of motor 

impairment restrictions. 

 

2.4 Types of interventions 

We included comparisons of outcomes after CO-OP 

intervention versus usual care (controls). 

 

2.5 Primary outcome 

Goal achievement of functional tasks was the primary 

outcome because this is the chief claim of CO-OP 

intervention.  

2.6 Instruments 

The Canadian Occupational Performance Measure 

(COPM) is a client-centred measure of individual goal 

achievement over time, in which clients identify goals 

that are important to them, then rate their performance 

and satisfaction on a visual analogue scale of one to ten 

[18]. The COPM has adequate validity and reliability 

[19] and has been shown to have good responsivity to 

change in children with cerebral palsy [19, 20]. The 

Canadian Occupational Performance Measure (COPM) 

is the most widely used and accepted instrument for 

measuring changes in goal performance from intervene-

tion for children with cerebral palsy, trailed by the Goal 

Attainment Scale (GAS), which has even better 

responsivity to change [20]. The Performance Quality 

Rating Scale (PQRS) is a COPM complementary tool 

which instead uses a therapist-rated visual analogue 

scale of performance of the exact same task that the 

client rates. The PQRS has shown substantial reliability 

and internal responsiveness in two different populations, 

adults with stroke and children with DCD [21]. An 

individualised criterion-based approach to rating perfor-

mance (PQRS-i) has been suggested more appropriate 

to use for individuals with more severe motor impair-

ments such as people with cerebral palsy (CP) [22]. 

Inter-rater reliability has been established specifically in 

some studies including people with cerebral palsy with 

Intraclass Coefficient (ICC) =0.830 [23] and ICC= 

0.947 [22]. 

 

2.7 Search methods for identification of studies 

2.7.1 Electronic searches: We used an a priori 

developed search strategy based upon the 

recommendations of the Cochrane Collaboration [24]. 

Our comprehensive search sought to identify 

randomized controlled trials and observational studies, 

with no restriction on language or study years. Search 
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terms were Population = cerebral palsy OR dystonia OR 

hemiplegia; Intervention = CO-OP; Comparison = none 

specificized, all accepted; Outcome = none specificized, 

all accepted. The following electronic databases were 

searched: Cochrane Central Register of Controlled 

Trials (CENTRAL); MEDLINE; CINAHL. 

 

2.8 Data collection and analysis 

2.8.1 Selection of studies: Two authors independently 

reviewed the titles and abstracts of studies identified in 

the search and to exclude ineligible studies. If the title 

or the abstract did not provide sufficient information to 

determine eligibility, two independent reviewers 

appraised the full texts. An independent third reviewer 

resolved disagreements. 

 

2.8.2 Data extraction and management: Two review 

authors independently extracted the data from the 

included studies using the Cochrane methodology [24], 

extracting: citations; methodology; participants; 

interventions; comparators; goal, dose, and outcomes. 

Papers with duplicate data were excluded. There was 

agreement on all extracted data. 

 

2.8.3 Risk of bias: Two authors independently assessed 

risk of bias. Authors of included papers did not rate 

their own publications. Randomized controlled trials 

were evaluated using the Cochrane Risk of Bias 2 [25] 

and observations studies using the Risk Of Bias In Non-

randomized Studies – of Interventions (ROBINS-I) [26] 

with the single case experimental designs evaluated on 

the Risk of Bias in N-of-1 Trials (RoBiNT) [27]. There 

were no disagreements.  

 

2.9 Data synthesis and measures of treatment effect 

Results were presented in a summary of findings table 

(Table 1). A priori we planned to aggregate comparable 

findings in a meta-analysis, using Review manager 

software (RevMan5.4), to provide a summary estimate 

of the effect of CO-OP. For continuous outcomes with 

different units, effects were expressed as standardised 

mean differences (SMD) with 95% confidence intervals. 

We assessed heterogeneity using Chi2 with a 

significance level at p<0.05. We considered I2>25% 

moderate heterogeneity, I2>75% high heterogeneity. 

 

3. Results 

3.1 Results of the search 

Results are reported in a PRISMA flow diagram (Figure 

1) [28]. The search was carried out in June 2021. The 

electronic search plus hand searching elicited 44 

citations. After screening, 21 studies were potentially 

eligible. After inspecting full texts, eight studies met 

eligibility [22, 29-35]. Reasons for exclusion are 

summarized in the flow diagram. Studies meeting 

inclusion criteria were all published in English. No data 

were missing and therefore contact with authors was 

required. 

 

3.2 Included studies 

3.2.1 Types of study designs: We included five 

observational studies (3/5 Single Case Experimental 

Design) [22, 29-32] plus three RCTs [33-35] evaluating 

feasibility, acceptability and preliminary efficacy of 

CO-OP intervention for improving goal achievement in 

people with cerebral palsy. Results are summarized in 

Table 1.  

 

3.2.2 Types of participants: The eight included trials 

studied 112 participants, which included 100 

participants with cerebral palsy. The studies included all 

sub-types of cerebral palsy, which was spastic, 

dyskinetic and mixed. All eight studies included 

participants with Manual Ability Classification System 
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(MACS) levels I-III and Gross Motor Function 

Classification System (GMFCS) levels I-III, and three 

of eight studies also included MACS level IV and 

GMFCS level IV. The age of participants ranged from 

4-28 years old.  

 

3.3 Feasibility and acceptability 

Feasibility and acceptability parameters were 

specifically gathered in three observational studies [30-

32], including the feasibility of outcome measure, 

adherence to intervention, and acceptability to 

therapists. At trial completion, all three RCTs also 

concluded that CO-OP was feasible and acceptable to 

repurpose to people with cerebral palsy [33-35]. There 

was little to no loss to follow-up in the n-of-1 Single 

Case Experimental Design Studies and the RCTs, 

suggesting acceptability. Fidelity to the CO-OP 

approach was measured and found to be variable in a 

study which included five different treating therapists 

[31] indicating future studies may require close 

supervision and training.  

 

3.4 Effect on goal achievement 

A total of 10 individuals with dyskinetic cerebral palsy 

were included in two multiple baseline n-of-1 trials [22, 

30]. Whilst five children were classified as MACS II, 

there were also four children with MACS level IV (i.e. 

more severe physical disability). Ratings from the 

PQRS-I indicated improvement in all three goals only in 

three out of nine individuals at post-intervention and 

three out of five individuals at three months following 

the intervention. Most participants improved on at least 

two goals. Possible explanations include the difficulty 

of the selected goals in relation to the participants motor 

impairments, baseline motor fluctuations, fidelity of 

treatment, or the expertise of the therapist delivering the 

intervention. Other factors include dosage, which has 

not been explored in studies of CO-OP in cerebral palsy. 

The published pooled data for the two single case 

experimental designs [29-30] in dyskinetic patients 

showed strong effect size for goals selected (COPM and 

PQRS-i), self-efficacy, and quality of life despite no 

changes in dystonia or other body impairments [31]. 

The five children aged 7 to 9 years in one of the single 

case experimental designs achieved clinically signify-

cant changes on the COPM, as rated separately by 

parents and children [29]. As did the five young people 

with cerebral palsy in a multiple case series who achie-

ved clinically significant improvements in all three of 

the goals they each set [32]. These young people report-

ed that they found the global problem-solving strategies 

helpful, and 80% of participants reported that they went 

on to apply these problem-solving strategies in new 

situations, after intervention was complete. Although 

acceptable, participants with cerebral palsy reported that 

the intervention required a lot of effort. Across the 

studies there was a range of goals related to self-care, 

leisure and productivity. In the studies that included 

young people up to 28 years of age, goals were more 

complex, relating to participation in life activities such 

as preparing meals, catching public transport and mana-

ging daily routines [22, 30, 32]. Young people were able 

to achieve these more complex goals with CO-OP 

Approach. All three RCTs measured the effect of CO-

OP on goal achievement using the COPM or GAS 

instruments, and found goals were achieved [33-35].  

 

3.5 Risk of bias in included studies 

The risk of bias across the studies was variable. In the 

five observational studies there were some concern 

about risk of bias [22, 29-32], with two of the single 

case experimental designs having excellent external 

validity scores [22, 30]. In the three RCTs, one had 

some concern [35] and two had high risk of bias [33, 
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34].  

 

3.6 Quantitative results from randomized controlled 

trials 

One of the three RCTs compared CO-OP with alike 

activities-based interventions [33] whereas two of three 

RCTs compared CO-OP to a body function and 

structures (i.e. impairment-based and thus distinctly 

different) intervention [34-35]. The one trial that 

compared CO-OP to alike activities-based interventions 

concluded that CO-OP was equally effective to usual 

care activities-based intervention. Plus the authors 

deemed this trial to have been contaminated as one 

participant in the usual care group to have also received 

CO-OP. The two RCTs that compared CO-OP to a body 

function and structures intervention were deemed to 

have suitable homogeneity to aggregate within a meta-

analysis (Figure 2). One single common data point 

existed between the trials (the immediate post 

intervention data point after 10 sessions) and was 

therefore used in the meta-analysis. One of the two 

RCTs included within the meta-analysis was a three 

group RCT comparing: (1) CO-OP; versus (2) CO-OP 

plus splinting; versus (3) splinting alone [34]. For this 

multiple arm study, the control group data were split in 

the meta-analysis across the two CO-OP arms, to avoid 

duplicate counting of control cases, as per Cochrane 

Handbook recommendations [24]. The other trial 

included within the meta-analysis was a crossover trial 

[35]. Only the data collected before the crossover was 

used within the meta-analysis, to circumvent within 

person affects. The two trials that compared CO-OP to a 

body function and structures intervention reported 

statistically significant between group differences on 

COPM or GAS favoring CO-OP intervention. Overall, 

CO-OP had a greater effect on goal achievement (as 

measured on the COPM or GAS), than a body functions 

and structures intervention SMD=0.86 [95% CI 0.20-

1.52] (Figure 2). With low heterogeneity between 

studies (I2=16%). 

 

 

 

Figure 1: PRISMA Flow Diagram. 
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Citation Design N Population Intervention Total Dose Outcome Measures Results Risk of Bias 

Observational Studies 

Ghorbani 

2017[29] 

Observational 

Multiple basel-

ine single case 

experimental 

design + 

single-group 

pretest-posttest 

design 

5 CP 

7-9yrs 

Hemiplegia, 

Quadriplegia, 

Athetosis 

GMFCS I-III 

MACS I-III 

Normal IQ 

CO-OP: Goal focus 

– self-care, 

handwriting, typing, 

bike riding, stair 

climbing; cutting 

 

CO-OP 

12hrs [x12 

1hr x2/wk] 

BOTMP 

COPM 

GAS 

Baseline phase 6-12 

measurements 

Intervention phase 6 

measurements 

CO-OP is feasible 

and acceptable Visual 

inspection indicates 

within group 

differences on COPM 

& GAS 

RoBiNT 14/30 

Subscale Scores: 

Internal validity 

3/14 

External validity 

11/16 

Gimeno 

2019[22] 

Observational 

N of 1 series 

10 Hyperkinetic 

movement 

disorder inc 

n=5/10 

dyskinetic CP 

6-21yrs 

MACS I-IV 

IQ > 70 

CO-OP: Goal focus 

– self-care, 

handwriting, typing, 

ball skills, preparing 

food, swimming, 

make-up 

application, picking 

up & carrying 

objects 

CO-OP 

10hrs [x10 

1hr wk at 

home] 

PRQS 

9 measurements 

CO-OP is feasible 

Visual inspection 

indicates within 

group differences on 

PQRS with effect 

size 0.66 

RoBiNT 26/30 

Subscale Scores: 

Internal validity 

10/14 

External validity 

16/16 

Gimeno 

2021[30] 

Observational 

Randomized 

multiple 

baseline single 

case experim-

ental design n-

of-1 trial 

12 Hyperkinetic 

movement 

disorder inc n= 

5/12 dyskinetic 

CP 

6-21yrs 

MACS I-IV 

CO-OP: Goal focus 

– self-care, handwri-

ting, preparing food, 

bike riding, make-

up application, & 

carrying objects 

 

CO-OP 

10hrs [x10 

1hr wk at 

home] 

PQRS All participants had 

clinically meaningful 

change (>2/10) on at 

least one goal, with a 

large effect size of 

>0.93 for 80% of 

participants 

RoBiNT 26/30 

Subscale Scores: 

Internal validity 

10/14 

External validity 

16/16 
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IQ > 70 

Gimeno 

2021 b 

[31] 

Pooled 

previously 

unreported 

COPM data 

from [29, 30] 

N/

A 

As per [29,30] As per [29,30] As per 

[29,30] 

COPM Improved goal per-

formance on the 

COPM, mean change 

4.08 [95%CI 

3.37,4.79], when>2 is 

clinically meaningful 

As per [29,30] 

 

Peny-

Dahlstran

d 

2020[32] 

Observational 

Multiple case 

series 

10 CP (n=5) & 

Spina Bifida 

(n=5) 

16-28yrs 

MACS I-III 

Attended 

mainstream 

school 

 

CO-OP: Goal focus  

self-care, handwrit-

ing, typing, 

preparing food, 

getting things done 

on time, structure at 

home, community 

mobility, energy 

conservation 

 

CO-OP 

10hrs [x10 

1hr 1-2wk] 

COPM 

AMPS 

Dex 

Tower test 

Immediate post CO-

OP  

Long-term 6mon 

post CO-OP 

CO-OP is feasible 

and acceptable 

Significant within 

group differences on 

COPM 

ROBINS-1 Some 

concern risk of 

bias 

Domain Scores: 

1. Some concern 

2. Low 

3. Low 

4. Low 

5. Some concern 

6. Some concern 

RANDOMIZED CONTROLLED TRIALS 

Cameron 

2017[33] 

RCT 

2 groups 

1=CO-OP 

2=Usual care 

 

18 CP 

7-12yrs 

Hemiplegia or 

Diplegia 

GMFCS I-III 

Normal IQ 

1=CO-OP: Goal 

focus – self-care, 

handwriting, typing, 

bike riding, ball 

skills, preparing 

food 2=Usual Care 

not described 

1=CO-OP 

10hrs [x10 

1hr wk at 

home] 

2=UC 10hrs 

[x10 1hr wk] 

 

COPM 

PQRS 

Self Efficacy Probe 

Immediate post CO-OP 

Long-term 4mon post 

CO-OP 

 

CO-OP is 

feasible and 

acceptable 

CO-OP appears 

at least as 

effective as 

current practice 

No between 

RoB2 High risk 

of bias  

Domain Scores: 

1. Some concern 

2. High 

3. Low 

4. Some concern 

5. Some concern 
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group difference 

Significant 

within group 

differences on 

COPM for both 

CO-OP & usual 

care groups 

Jackman 

2018[34] 

RCT 

3 groups 

1=CO-OP 

2=CO-OP + 

Splint 

3=Splint 

 

45 CP (n=40) or 

Brain Injury 

(n=5) 

4-15yrs 

Hemiplegic, 

Quadriplegic, 

Dystonic 

Ataxic 

Mixed 

GMFCS I-IV 

MACS I-IV 

Sufficient 

cognition to use 

COPM 

 

1=CO-OP: Goal 

focus – self-care, 

handwriting, typing, 

bike riding, ball 

skills, cutting. 

2=CO-OP: Goal 

focus – self-care, 

handwriting, typing, 

bike riding, ball 

skills, cutting + 

Splint: Wrist cock 

up splint. 

3=Splint: Wrist cock 

up splint. Note 

splint group did not 

adhere to prescribed 

dose. 

1=CO-OP 

10hrs [x10 

1hr x5wk at 

centre] 

2= CO-OP 

10hrs [x10 

1hr x5wk at 

centre] + 

Splint 10hrs 

[x10 1hr a 

day] 

3= Splint 

10hrs [x10 

1hr a day] 

COPM 

GAS 

Box & Blocks 

Immediate post CO-OP 

Long-term 10wks post 

CO-OP 

 

CO-OP is 

feasible and 

acceptable 

Between group 

differences on 

GAS favouring 

CO-OP or CO-

OP + Splint 

versus Splint 

alone 

Significant 

within group 

differences on 

COPM for all 3 

groups CO-OP, 

CO-OP + Splint 

& Splint groups 

RoB2 High risk 

of bias 

Domain Scores: 

1. Low 

2. High 

3. Some concern 

4. Some concern 

5. Low 

Sousa 

2020[35] 

RCT with 

crossover 

2 groups 

12 CP 

6-15yrs 

Hemiplegic, 

1=CO-OP: Goal 

focus – self-care, 

handwriting, typing, 

1=CO-OP 

7.5hrs [x10 

45min 2wk] 

COPM 

PQRS 

Box & Blocks 

CO-OP is 

feasible and 

acceptable 

RoB2 Some 

concern risk of 

bias 
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1=CO-OP 

2=Usual care 

Diplegic, 

Quadriplegic 

GMFCS I-II 

MACS I-III 

IQ > 70 

ball skills, bike 

riding, preparing 

food, swimming, 

picking up & 

carrying objects, 

organising 

schoolwork, cutting 

2=UC: ADL 

training, school 

activities, social 

skills, visual 

perception, 

strengthening, 

stretching, assistive 

technology 

GMFM 88 Between group 

differences on 

COPM 

favouring CO-

OP versus usual 

care 

 

Domain Scores: 

1. Low 

2. Some 

3. Low 

4. Low 

5. Some concern 

 

 

Table 1: Summary of Findings. 
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Figure 2: Forest Plot of CO-OP Compared to a Body Functions and Structures Therapy. 

 

4. Discussion  

We set out to examine the feasibility, acceptability and 

effectiveness of CO-OP repurposed to the cerebral palsy 

population and found that all studies concluded CO-OP 

was feasible and acceptable to people with cerebral 

palsy. We also found in a meta-analysis that CO-OP had 

a greater effect on goal achievement than a body 

functions and structures intervention. CO-OP was found 

to be both feasible and acceptable in low, middle [35] 

and high-income settings [33-34], for children and 

young people with cerebral palsy who ranged in age 

from 4 years to 28 years of age. CO-OP has now been 

used effectively with children presenting with unilateral, 

bilateral or diplegic cerebral palsy, including those with 

spasticity, dystonia and ataxia [22, 29-35]. Most 

participants in included studies had hand function at 

MACS level I to III and gross motor ability at GMFCS I 

to III, in other words mild-moderate disability with 

enough selective motor control to respond to a motor-

training intervention. Qualitative studies investigating 

the experience of CO-OP report that young adults with 

cerebral palsy and spina bifida found CO-OP also 

improved self-efficacy and enabled these participants to 

master everyday life activities using problem solving 

strategies [36]. Mothers of children with cerebral palsy 

who participated in CO-OP perceived the CO-OP 

approach to be an effective intervention to enable their 

children to achieve goals, empowered their children to 

take some control, providing them with problem-solving 

strategies to that they could apply to future goals [37].  

 

Of importance the two Single Case Experimental 

Design studies conducted with people with dystonic 

cerebral palsy, also indicated CO-OP to be feasible in 

this population [22, 30]. Moreover, 63% achieved their 

trained goals, with moderate to large effect sizes (0.66-

1.00) [30]. There is a distinct lack of proven effective 

treatments for people with dystonia, as often clinical 

trials in the cerebral palsy population are conducted in 

the spastic motor sub-type and or include only small 

numbers of people with the dystonic motor sub-type and 

thus implications for dystonia are often ambiguous [16]. 

CO-OP appears to be a useful way forward in the 

cerebral palsy dystonic motor sub-type, which offers a 

new treatment option for people with this complex and 

disabling motor disorder [22, 30]. Skill improvement 

was observed in all individuals with dyskinetic cerebral 

palsy independently of their baseline characteristics 

included those receiving intervention by occupational 

therapists with no prior experience of delivering CO-OP 

or treatment to this population. It appears that CO-OP’s 

individualised self-generated movement plans support 

the needs of people with dystonia, who often have 

normal intelligence and problem solving, but highly 

variable involuntary postures that they need to suppress 

during voluntary movement. For the CO-OP Approach 

to be a feasible intervention, the individual should meet 

the key pre-requisites of (i) identifying three meaningful 
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goals they are motivated to improve on; (ii) sufficient 

language and behavioural responsiveness to discuss 

their performance with the therapist; (iii) the cognitive 

ability to problem solve, and (iv) the potential to 

achieve the goal [1]. 

 

Given the small number of trials in cerebral palsy, it 

remains unclear if there are specific characteristics that 

are likely to predict which individuals would most 

benefit from use of the CO-OP Approach. In regard to 

cognitive ability, research has shown that children with 

cerebral palsy who have a moderate cognitive 

impairment can benefit from CO-OP [35], so it is 

important not to disregard CO-OP as a possible 

intervention for these individuals. In a small post-hoc 

analyses investigating best responders in cerebral palsy, 

analyses suggested that children with cerebral palsy 

who had co-morbidities, including autism spectrum 

disorder, behavioural difficulties, visual impairment or 

language impairment were less likely to achieve their 

goals following participation in CO-OP [38]. 

Consideration of family support and access to necessary 

resources (such as a bike at home if the goal is bike 

riding) are important for success in CO-OP [35]. The 

CO-OP approach, with its focus on client-centred goals 

and practice of whole tasks within real life contexts, is 

in line with current best practice principles for children 

and young people with cerebral palsy [16]. There are a 

number of effective goal-focussed interventions for 

children with cerebral palsy, including constraint-

induced movement therapy, bimanual training and goal-

directed training [16]. One benefit of CO-OP is that may 

require a much lower dose of therapy and practice [39] 

compared to alike alterative interventions. This may 

make CO-OP more feasible in regard to time constraints 

and may be an important consideration when discussing 

potential intervention options with children and 

families, plus more cost effective. 

 

Almost all the studies made special mention that the 

CO-OP approach led to transference of the application 

of the global problem-solving strategy to tasks outside 

the CO-OP therapy episode. This led to the person 

acquiring even more skills than those targeted in the 

therapy sessions. In one of the dystonia single case 

experimental design studies there was 37% transfer 

[30]. The phenomenon of transference from CO-OP has 

also been observed previously in the Developmental 

Coordination Disorder population. Transference is an 

important principle of neuroplasticity and potentially 

provides cost savings to the healthcare system, if the 

recipient of CO-OP is better able to self-manage their 

condition. Cerebral palsy is a heterogeneous group of 

individuals and current trials and studies of CO-OP with 

this population remain small and mostly unpowered. 

However, proof-of-concept, feasibility and acceptability 

has been established for this intervention with unilateral 

and bilateral cerebral palsy, including those with 

associated dyskinesia. This is particularly important 

given the paucity of evidence for dyskinetic cerebral 

palsy. Whilst most individuals have less severe forms of 

cerebral palsy (MACS/GMFCS I-III), the intervention is 

also feasible with individuals with more severe forms 

(MACS/GMFCS level IV). Given the low intensity of 

this approach is feasible within the context of clinical 

practice. 

 

4.1 Limitations 

There were several limitations to this study. There were 

only a small number of studies, with a small number of 

participants that met our inclusion criteria, with the 

quality of evidence and risk of bias varying widely 

amongst these studies. Cerebral palsy is a heterogeneous 

condition, therefore the benefits of any approach that 
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may benefit each unique individual with cerebral palsy 

is difficult to investigate with rigorous research 

methods. Objectively measuring change in individual 

goal achievement and meaningful activities continues to 

be a challenge. The COPM is responsive to change but 

is subjective as it is measured by the individual, which 

is partially overcome by therapist ratings on the PQRS.  

 

4.2 Recommendations for future research 

More RCTs with adequate statistical power and low risk 

of bias are warranted given the promising indication of 

CO-OP effectiveness from these early feasibility pilots 

and observational studies. Further powered studies are 

required to ascertain who the intervention works for 

best, how and when treatment starts to have an effect. 

There are very important lessons from the included 

studies suggesting that: (1) larger trials should have 

adequate sample size to account for the individual 

patient differences in this heterogenous population; (2) 

that inclusion criteria should be designed around the 

best responder data [38], (3) that there should be 

consideration of head-to-head comparisons with other 

alike interventions that have require a higher threshold 

intensity [38] to examine cost benefits plus duration of 

carryover effects and transference; and (4) endpoints 

should examine the effects of CO-OP on participation in 

addition to activities, given the complexity and 

community-based character of the daily life tasks people 

are setting as goals.  An individual patient meta-analysis 

is also warranted to further examine characteristics of 

responders to design future RCTs with precision. 
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