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Larissa K Sousa, Marina Brito Brandão, Clare M Curtin, and Livia C. Magalhães
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Abstract
Background. Evidence-based approaches to improve function in individuals with cerebral palsy are needed. Purpose. To
investigate the effectiveness of the Cognitive Orientation to daily Occupational Performance approach™ (CO-OP) to improve
performance on self-chosen, functional goals as compared to traditional occupational therapy for cerebral palsy. Method.
Crossover design with 12 participants, aged 6–15 years, randomly assigned to CO-OP and traditional intervention groups,
followed by crossover and a 3-month follow-up. The participants identified three occupation-based goals for CO-OP and each
group received ten 45-minutes intervention twice weekly in clinical context. Occupational performance, manual dexterity and
Gross Motor Function Measures were analysed using generalized estimating equations. Findings. There were clinical and
statistically significant improvements in functional goals following CO-OP and not traditional therapy. There were gains in
dexterity but not in gross motor skills. Implications. CO-OP was effective to improve functional performance in young
people with cerebral palsy and should be more utilized.

Abrégé
Description. Des approches fondées sur les données probantes visant à améliorer la fonction chez les individus atteints de
paralysie cérébrale sont requises en ergothérapie. But. Examiner l’efficacité de la Cognitive Orientation to daily Occupational
Performance approach™ (approche CO-OP) pour améliorer le rendement face à des objectifs fonctionnels choisis par le client,
comparativement à la thérapie traditionnelle en ergothérapie pour les personnes atteintes de paralysie cérébrale.
Méthodologie. Schéma d’expériences croisées auprès de 12 participants âgés de six à 15 ans distribués aléatoirement dans
un groupe d’intervention CO-OP et un groupe d’intervention traditionnelle, suivi d’une permutation des interventions et d’un
suivi après trois mois. Les participants ont ciblé trois objectifs fondés sur l’occupation pour l’approche CO-OP et chacun des
groupes a reçu dix interventions de 45 minutes, deux fois par semaines, dans un contexte clinique. Les mesures du rendement
occupationnel, de la dextérité manuelle et de la fonction motrice globale ont été analysées à l’aide des équations d’estimation
généralisées. Résultats. Des améliorations cliniquement et statistiquement significatives ont été observées en ce qui concerne les
objectifs fonctionnels chez les sujets ayant suivi le programme CO-OP et non pas chez les participants ayant reçu la thérapie
traditionnelle. Des améliorations ont été observées sur le plan de la dextérité, et non pas des habiletés motrices globales.
Conséquences. Le programme CO-OP a été efficace pour améliorer le rendement occupationnel chez des jeunes atteints
de paralysie cérébrale et il devrait être utilisé plus fréquemment.
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W
hen occupational therapists work with children and

adolescents, their ultimate goal is to make these

young people’s lives better. To reach this endpoint,

therapists need to know and use evidence-based interventions

that are collaborative and impactful as well as time and cost

effective. New treatment approaches for young people with

cerebral palsy have increased exponentially. Novak et al.

(2020) identified 182 interventions to prevent and manage cer-

ebral palsy, a 65% increase in new approaches since 2013. The

Cognitive Orientation to daily Occupational Performance

approach™ (CO-OP; Polatajko & Mandich, 2004) appeared for

the first time in this updated systematic review and was rated

“probably do it” to improve self-care and function. CO-OP has

been shown to be feasible and acceptable by young people with

cerebral palsy, however, evidence of efficacy is still prelimi-

nary (Novak et al., 2020). The purpose of this article is to

describe further research on the effectiveness of this interven-

tion with children and adolescents with cerebral palsy com-

pared to traditional occupational therapy.

CO-OP is a client-centred, goal-based and activity-

oriented approach to promote occupational performance

(Dawson et al., 2017). The focus is on what is needed for

participation in occupations instead of addressing underlying

skills. CO-OP is based on motor learning principles and has a

well described protocol, with therapy starting with the child or

adolescent selecting three to four occupation-based goals

(Polatajko & Mandich, 2004). Then, supported by the therapist

using principles of guided discovery, they learn how to use

cognitive strategies to resolve difficulties encountered when

performing the chosen activities (Polatajko & Mandich,

2004). CO-OP uses two types of cognitive strategies, which

promotes thoughts and behaviours that aid in problem solving

or learning new skills (Toglia et al., 2012). A global strategy—

“Goal-Plan-Do-Check”—is directly taught at the beginning of

the intervention as a mnemonic resource to remember the steps

needed for problem solving. Domain-specific strategies (e.g.,

attention to doing, body position, feeling the movement) to

improve performance on specific aspects are discovered while

they learn how to perform chosen goals that are meaningful in

everyday life (Polatajko & Mandich, 2004).

Originally developed to improve occupational perfor-

mance of children with developmental coordination disorder

(Miller et al., 2001; Thornton et al., 2016), CO-OP has also

been successful in improving functional performance in

young people with other health conditions (Gharebaghy

et al., 2015; Hunt et al., 2019; Missiuna, et al., 2010). It

promotes client-centred practice by collaborating with them

to identify therapy goals and specific cognitive strategies that

support successful goal performance. CO-OP is advantageous

over other task-training approaches as it is designed to foster

generalization to other contexts and skills transfer to other

activities and goals. Also beneficial is the ease in its imple-

mentation as no special equipment is required. CO-OP is rel-

atively shorter than other top-down interventions such as

bimanual training and goal-directed training (Klepper et al.,

2017; Toovey et al., 2017).

The effects of this approach on the achievement of self-

chosen, occupational goals in young people with cerebral palsy

started to be investigated recently (Cameron et al., 2017; Ghor-

bani et al., 2017; Gimeno et al., 2019; Jackman et al., 2018). As

reviewed by Novak et al. (2020), these studies present evidence

that CO-OP improves function in children and adolescents with

different types of cerebral palsy, less treatment time and lower

costs. One limitation has been small sample sizes. There also

were variations in ages (4–21 years old) and length (45–60

minutes) and number of sessions. For example, while most

studies used the traditional 10 intervention/2 assessment ses-

sions format, Ghorbani et al. (2017) did 12 intervention ses-

sions. In most of the studies intervention was on an individual

basis and conducted either at home (Cameron et al., 20l7;

Gimeno et al., 2019) or in clinical environments (Ghorbani

et al., 2017; Jackman et al., 2018). However, Jackman et al.

(2018) used an intensive approach in small groups. Moreover,

all studies, except Ghorbani et al. (2017), were conducted in

high-income countries, such as Canada (Cameron et al., 2017;

Gimeno, et al., 2019) and Australia (Jackman et al., 2018). In

these countries parents have more access to information regard-

ing CO-OP, which is written in English, and might be better

prepared to support learning at home, one of CO-OP’s princi-

ples (Polatajko & Mandich, 2004).

Considering the need for additional efficacy research, the

main purpose of our study was to explore the use of CO-OP in a

rehabilitation centre in a low- and middle-income, non-English

speaking country, and to investigate its effectiveness to pro-

mote occupational performance of young people with cerebral

palsy compared to traditional occupational therapy. We exam-

ined whether the intervention, conducted in a naturalistic clin-

ical context, within the routines of a rehabilitation centre,

helped young people: (a) improve and maintain their perfor-

mance on self-chosen functional goals and (b) transfer the skills

and strategies learned in therapy to other tasks, occupations and

contexts. As a secondary objective, we studied whether there

were improvements in manual dexterity and gross motor func-

tion, as these are considered underlying skills associated with

functional performance. We hypothesized that participants

would show functional gains after therapy, however, gains after

CO-OP would reach statistical and/or clinical significance but

not after traditional therapy.

Method

Research Design

This is a randomized crossover trial, consisting of 12 sessions

and a 3-month follow-up, in which half of the participants first

had CO-OP followed by traditional occupational therapy, and

the other half received traditional followed by CO-OP. This

design is advantageous because as each case acts as its own

control it reduces imbalance in confounding variables, allows

between and within group comparisons, and is powerful with

smaller sample sizes (Mills et al., 2009).
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Research Setting

To avoid variations in the therapeutic environment, we chose

the largest rehabilitation centre in the area, from which a

larger number of participants could be recruited. The study

was conducted at Associação Mineira de Reabilitação

(AMR), a not-for-profit children’s rehabilitation centre

located in Belo Horizonte, a large city in southeast Brazil.

AMR is a reference centre for children and adolescents with

motor disabilities of low-income families, who benefit from

free of charge services. Patients are referred to AMR for early

intervention, usually before age 3, and therapies continue

until 18 years old. Therapy is provided in large rooms, shared

by two to four professionals, and patients are bused from

different areas of the city or come with their parents, who

wait outside therapy rooms.

Participants

We included all children (� 6 years old) and adolescents from

the rehabilitation centre diagnosed with cerebral palsy, who

attended weekly occupational therapy sessions, and met the

study’s inclusion/exclusion criteria. We recruited participants

with independent mobility and functional use of their hands, as

adaptive devices were not always available. Medical records

were searched, and participants were included if they were

classified as levels I or II on the Gross Motor Function Classi-

fication System (GMFCS; Palisano et al., 2000). This is a sys-

tem, with good validity, in which the motor function of

individuals with cerebral palsy is stratified in five levels (Pali-

sano et al., 2000, 2008). Those in levels I and II are able to walk

independently in most environments, without physical assis-

tance. The GMFCS is widely used with individuals with cere-

bral palsy. It has been translated to Portuguese, with excellent

interrater reliability (Silva et al., 2016).

Participants were also included if in their charts they were

classified at levels I, II or III on the Manual Ability Classifi-

cation System (MACS; Eliasson et al., 2006). MACS levels I

and II indicate ability to handle most objects within the daily

routine without assistance, while level III is able to indepen-

dently manipulate objects but may need preparation or adapta-

tion to perform activities. MACS’ Portuguese version presents

excellent interrater reliability (Silva et al., 2015).

Since CO-OP requires cognitive skills to problem-solve,

participants were excluded if they scored below 70 points (2

standard deviations) on the Kaufman Brief Intelligence Test

(KBIT-2; Kaufman & Kaufman, 2004). KBIT-2 has a mean

score of 100 and a standard deviation of 15 points. They were

also excluded if they had visual and/or auditory deficits (those

wearing glasses were allowed) or had undergone botulinum

toxin application and/or orthopaedic surgery in the six months

prior to the study.

Ethical Aspects

The project was approved by the Research Ethics Committee of

the Universidade Federal de Minas Gerais (No. 1409607) and

registered in the Brazilian Registry of Clinical Trials (No.

RBR-2gjxb8).

Instruments

Goal setting. Perceived Efficacy and Goal Setting

System (PEGS; Missiuna et al., 2004) was created to enable

children with motor disabilities to appraise their skills and

identify therapy goals. In an interview format, PEGS uses pic-

torial cards, displaying young people performing 24 activities

in the areas of self-care, play and schoolwork, to ease goal

identification. An extra blank card allows personal goals not

contemplated in the picture cards. PEGS has been used with

children 6–12 years old (Vroland-Nordstrand et al., 2016) and

presents good reliability and validity (Missiuna et al., 2006).

PEGS was used because the participants had little experience

setting goals and picture cards could facilitate the expression of

their needs. PEGS has been transculturally adapted to Brazilian

Portuguese with evidence of validity (Ruggio et al., 2018).

Primary outcome measures. Three primary outcome

measures were used to identify: (a) changes and satisfaction

with goal achievement; (b) quality and completeness of perfor-

mance in the activities of chosen goal; and (c) strategy general-

ization and transfer of learned skills to activities outside of

therapy

Canadian Occupational Performance Measure (COPM;

Law et al., 2014) 10-point scale was used to quantify changes in

performance and satisfaction with the self-selected goals. It

was scored independently by the participants and their parents,

as routinely used with CO-OP (Cameron et al., 2017; Polatajko

& Mandich, 2004). Happy and sad faces were added to ease

scoring for younger children, as recommended in the COPM

manual (Law et al., 2014). COPM is a reliable and valid mea-

sure of occupational performance (Carswell et al., 2004), in

which a change of two or more points is considered clinically

significant (Law et al., 2014).

Performance Quality Rating Scale-Generic (PQRS-G;

Martini et al., 2015) 10-point scale was used to rate the quality

and completeness of video-taped performance in each activity

chosen as a goal. The PQRS-G presents moderate inter-

examiner reliability (intra-class correlation coefficient [ICC],

0.71–0.77) and good test–retest reliability (ICC, 0.88–0.99).

Videos were scored by two trained independent raters, with 3

and 11 years of clinical experience with cerebral palsy, blinded

to group and assessment timing. For reliability purposes, before

data collection the raters received a 2-hour training on scoring

procedures. Then they scored nine videos, obtained from the

Institution’s files, of children with the same characteristics as

the sample doing functional activities, similar to the ones

usually trained with CO-OP. They obtained an inter-rater relia-

bility index of 0.98 (ICC-absolute concordance model) and

intra-rater reliability of 0.97–1.0. A change score of three points

in the PQRS-G is clinically significant (Martini et al., 2015).

Generalization of learned strategies and skill transfer.

Following intervention, parent’s report was used to determine

Canadian Journal of Occupational Therapy XX(X) 3
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the participant’s strategy usage and performance of the trained

goals in other contexts, such as home and school. Parents were

asked to respond yes/no: (a) if they had seen the participant

applying the global and domain-specific strategies at home and

(b) if the participant was performing the learned activities rou-

tinely at home and/or school. To investigate skill transfer, the

performance on an extra untrained goal was scored by the

participants and their parents using the COPM’s 10-point scale,

and by external examiners using video ratings (PQRS-G).

Secondary outcome measures. We included mea-

sures of fine and gross motor skills that were not the focus of

CO-OP but could improve both in association with traditional

therapy or with the increased use of the body and hands during

functional activities (Ghorbani et al., 2017; Jackman et al.,

2018).

Box and Block Test (BBT; Geerdink et al., 2015) was used

to evaluate changes in manual dexterity. BBT has a test–retest

reliability of 0.85 and inter-examiner reliability of 0.99

(Jongbloed-Pereboom et al., 2013).

Gross Motor Function Measure-88 (GMFM-88; Russell

et al., 2002) is a measure of gross motor function with good

inter-rater (ICC: 0.75–1.0) and test–retest reliability (ICC:

0.96–0.99) (Engelen et al., 2007; Salavati et al., 2015). Only

dimensions D (Crawling, Kneeling) and E (Walking) were used,

as all participants were able to walk independently. A change of

more than 2.4–4.0 score points in dimensions D–E is considered

clinically significant (Oeffinger et al., 2008). The assessments

were filmed, and the first author and a physical therapist with

three years’ experience with cerebral palsy (blinded to group and

assessment timing) scored each participant.

Procedure. Figure 1 shows the study’s flowchart. Poten-

tial participants first were identified using their gross (GMFCS)

and fine (MACS) motor levels documented in their clinical

charts. Second, all participants were assessed by the first inves-

tigator using KBIT-2 to estimate their intellectual level. For

those who met the inclusion criteria, the first investigator admi-

nistered the Box and Block Test and Gross Motor Function

Measure-88 (dimensions D and E) to identify baseline fine and

gross motor skills. Following the motor assessments, the parti-

cipants were interviewed (PEGS) to define four functional

goals—three to work during CO-OP and one to investigate

skills transfer, a procedure utilized in other studies (Dawson

et al., 2013; Martini et al., 2015). Each goal was then scored

on the 1–10 COPM scale on performance and satisfaction by the

participants and their parents. After scoring, participants were

videotaped performing the four chosen goals. A log of the par-

ticipants’ therapy attendance was kept as well as the parents’

presence and involvement with CO-OP. Parents completed a

questionnaire, which included socio-economic information.

All participants were assessed four times on the primary

and secondary outcome measures (Figure 1): at baseline (pre-

test), after the first intervention trial or post-test 1; after cross-

over or post-test 2 and at follow-up (follow-up), scheduled

three months after finishing the second intervention trial. Due

to the study design, follow-up for the group who did CO-OP-

first, occurred three months after finishing traditional therapy,

but six months after CO-OP was finished.

For each participant, there were a total of four videotaped

sessions and eight COPM measures (i.e., four by participants’

and four by parents’). After initial assessments and the goal

setting, participants were randomly allocated by drawing their

assignment from an envelope, within the same functional level,

to paired groups: CO-OP-first, who did CO-OP first followed

by traditional therapy, and CO-OP-second, who did traditional

therapy first, followed by CO-OP. Considering that motivation

is a key element in CO-OP, participants in the CO-OP-second

group were allowed to adjust their goals according to their

needs and interests after crossover, and each participant chan-

ged one or two goals. We analysed both goals pre and post

crossover, as well as longitudinal goals maintained over time.

Once the intervention was finished, the videos of the partici-

pants’ performing their chosen goals, masked for timing, were

scored by external examiners using the PQRS-G protocol. The

participants and their parents (COPM) as well as external

examiners (PQRS) scored the performance on the goals before,

after intervention, and at the follow-up. The performance on

the extra goal, chosen by the participants but not trained in the

intervention was scored the same way.

Intervention. CO-OP was individualized and conducted

by a single therapist following the original protocol—two ses-

sions for pre- and post-assessments and 10 intervention sessions

(Polatajko & Mandich, 2004). Parents received a booklet on how

to promote participants’ use of cognitive strategies at home. The

booklet was explained and questions regarding this approach

were clarified. The 45-minute intervention sessions were con-

ducted twice a week, at the same time and place of their regular

occupational therapy at the rehabilitation centre. Despite the

additional content of the intervention, there were no changes

in the therapy schedule of the participants. Parents were invited

to attend all sessions and urged to support their child’s perfor-

mance on the chosen goals at home.

Fidelity to the CO-OP protocol (McEwen et al., 2012) was

maintained. An occupational therapist, experienced with CO-

OP, scored six videos of entire therapy sessions, three from

each group chosen aleatory, on items regarding the fidelity

between and within each session (Part A), as well as the overall

treatment fidelity (Part B). The score ranges from 1 to 5; higher

scores indicate better fidelity to CO-OP. The mean score for

Part A was 3.88 and Part B was 4.16, indicating that the ses-

sions were more similar to CO-OP.

Traditional occupational therapy had the same weekly fre-

quency as CO-OP, lasting 12 sessions. Therapy was conducted

by the six occupational therapists who already had the partici-

pants on their regular caseload. Even though each participant

had chosen four goals with the PEGS and scored them using the

COPM, as described previously, they continued working on the

therapy goals determined according to the clinical reasoning of

their regular therapist. Traditional therapy had a functional

perspective, with activities of daily living training, school-
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related activities and social skills combined with motor and

visual perceptual tasks, strengthening, stretching and use of

assistive devices. Therapists were instructed to continue using

their usual treatment approach, which whenever needed

included task training with repetition and task breakdown, but

without the use of cognitive strategies or principles. These

therapists had no training on CO-OP, which is an approach not

well known in Brazil.

Data Analysis

Descriptive statistics were used to characterize the total sample

of 12 young people and for each treatment group. The Mann–

Whitney test was used to compare groups on age and IQ.

Outcome measures in the four assessment times were evaluated

using generalized estimating equations (GEEs), an extension of

generalized linear models used to evaluate the effect of the inter-

vention over time (Liang & Zeger, 1986). GEE is a method

applied to longitudinal data that has several advantages: has no

distributional assumption, incorporates covariates, accounts for

correlation expected in repeated measures and captures the cor-

relation between observations, making inferences valid even with

missing data (Liang & Zeger, 1986; Wang, 2014). We controlled

the age and cognitive levels, variables that could affect the parti-

cipants’ response to intervention. The software R (version 3.3.1)

was used in the analyses, with significance level at 0.05.

We counted the number of participants whose parents’

reported task performance or strategy use at home and other

environments as an index of strategy generalization. To

Period 1 

Period 2 (crossover)

Post-test 1

July

October
Post-test 2

December
Post-test 3

n= 15
Assessed for eligibility

n=3
Excluded

3 Did not meet KBIT-2 criterion

n=12
Randomized to sequence

n= 6
Allocated to sequence CO-OP – T-OT

6 Received CO-OP (Group CO-OP-First)

n=6
Allocated to sequence T-OT - CO-OP

6 Received T-OT (Group CO-OP-second)

n= 6
Assessed

n= 6
Assessed

n= 6
6 Received T-OT

n= 6
6 Received CO-OP

n= 6
Asssessed

n= 6
Assessed

January

March

n= 6
Followed up and analysed

n= 6
Followed up and analysed 

Figure 1. CONSORT flow diagram for crossover trials.
Note. CO-OP ¼ Cognitive Orientation to daily Occupational Performance approach; T-OT ¼ traditional occupational therapy.
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identify skill transfer we counted the number of participants

who, according to the participants’ and parents’ (COPM), and

the external raters’ (PQRS-G) achieved the indexes for clini-

cally significant difference in the untrained goal.

Findings

The final sample was comprised of 12 children and adolescents

who completed the intervention; participants from CO-OP-first

group were numbered 1–6 (i.e., C.1 to C.6) while participants 7–

12 (i.e., C.7 to C.12) were in CO-OP-second group (Figure 1).

Both groups attended the scheduled sessions, but C.5 follow-up

measures were restricted to PQRS due to parental time con-

straints. Intervention before crossover lasted from March to

June, after crossover from July to October, and follow-up was

finished by December, of the same year. All participants were

able to select and score four goals. Parents were present to most

of the intervention sessions, 55 (91.66%) sessions on CO-OP-

first and 52 (86.66%) on CO-OP2. The intervention for CO-OP-

second was interrupted by institutional vacations and CO-OP for

C.8 was prolonged due to absences associated with family con-

straints. Table 1 shows participants’ characteristics, including

intelligence quotient (i.e., KBIT-2); there were no significant

differences between groups in age (p ¼ .810) and IQ (p ¼
.109). Participants were from lower economic class (C).

Primary Outcomes

Participants chose more treatment goals related to the school

context (44.4%) and daily living activities (41.7%) than play

(13.9%) (Table 2). Age and functional level did not seem to

have influenced activity choice, but while 35% of the activities

chosen by individuals with low IQ were play, participants with

IQ at or above the mean chose 10.7% of play activities. All

participants were able to learn the global strategy and used

domain-specific strategies according to their goals. In traditional

therapy, 44% of the goals were related to body function (sensor-

imotor, stretching and strengthening), 30% to activities of daily

living, 13% to school related tasks and 13% to social skills.

Table 3 presents the mean scores for the three goals for all

measures in the four assessment times. On the primary outcome

measures, in post-test 1, the CO-OP-first group had statistically

and clinically significant gains on all COPM and in PQRS-G

measures. Participants in the traditional therapy group (CO-

OP-second) present significant gains only in COPM perfor-

mance, as scored by parents. Similarly, on post-test 2, after

crossover, participants in the traditional therapy group

(CO-OP-first) did not present any significant gains. Those in

CO-OP-second presented statistically and clinically significant

gains on the COPM, according to the young people’s perspec-

tives, as well as statistically significant gains on the PQRS-G.

At post-test 2, most measures from both groups were statisti-

cally different from pre-test. On the three-month follow-up,

measures remained stable, indicating that previous gains were

maintained. There was also statistically significant gain on the

COPM-performance, as scored by parents, for the CO-OP-

second group.

As presented in Table 3, significant gains were evident

after CO-OP for both groups, with overall mean functional

measures on COPM varying from 2.17–4.72 at baseline to

Table 1
Participants Characteristics for Each Intervention Group

Variables CO-OP1 CO-OP2 Total

Age Years (median) 9.46 10.50 10.25
Gender Female 3 (50%) 3 (50%) 6 (50%)
Economic

level
C1 4 (66.7%) 3 (50%) 7 (58.3%)
C2 2 (33.34% 3 (50%) 5 (41.7%)

GMFCS I 4 (66.7%) 3 (50%) 7 (58.3%)
II 2 (33.34%) 3 (50%) 5 (41.7%)

MACS I 3 (50%) 2 (33.34%) 5 (41.7%)
II 2 (33.34%) 3 (50%) 5 (41.7%)
III 1 (16.67%) 1 (16.67%) 2 (16.7%)

Topographic
type

Diparetic 1 (16.67%) 2 (33.34%) 3 (25%)
Hemiparetic 4 (66.7%) 3 (50%) 7 (58.3%)
Quadriparetic 1 (16.67%) 1 (16.67%) 2 (16.7%)

Preferred
hand

Right 2 (33.34%) 2 (33.34%) 4 (33.3%)
Left 4 (66.7%) 4 (66.7%) 8 (66.7%)

IQ(KBIT-2) Percentile
(median)

93.50 82.00 86.50

Below mean 1 (16.67%) 4 (66.7%) 5 (41.7%)
At the mean 3 (50%) 2 (33.34%) 5 (41.7%)
Above mean 2 (33.34%) 0 2 (33.34%)

Note. SD ¼ standard deviation; KBIT-2 ¼ Kaufman Brief Intelligence Test-2; %
¼ percentile.

Table 2
Summary of Treatment Goals Selected by Each Group on Pre-test, with
Percent for Each Occupational Performance Area

Goals Total CO-OP1 CO-OP2

School work 16 (44.4%)
Increase handwriting speed 2 1 1
Improve handwriting quality 4 2 2
Write name in cursive 1 – 1
Organize numbers in page 2 2 –
Colouring 2 – 2
Cutting with scissors 4 3 1
Organize school materials (table,

snap sac)
1 1 –

Activities of daily living 15(41.7%)
Cut bread and meat 5 3 2
Take a glass of milk to living room,

no drips
1 – 1

Serve juice from a jar 1 1 –
Tying shoes 3 2 1
Button up pants 1 1 –
Zippering a jacket 1 1 -
Make a hair braid 1 – 1
Comb hair 2 – 2
Leisure/play 5 (13.9%)
Ride a bike 3 – 3
Kick steady and moving balls 2 1 1
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7.06–8.22 after CO-OP. The magnitude of gains on the COPM

and PQRS-G scores was lower in the CO-OP-second group,

with greater variability in the mean scores, especially those of

parents. In this group, the CO-OP therapist also identified

lower parental involvement (C.8, C.9, C.10), recurrent

absences (C.8), family constraints (C.8) and limited participant

motivation (C.8, C.10). These factors were not observed in the

CO-OP-first group.

A graphical representation of the means for the primary

outcomes and significant differences in the GEEs at each

assessment time are shown in Figure 2 (A-1, B-1, C-1). CO-

OP-first group participants scored themselves (COPM) 4.667

units (p ¼ .000) in post-test 1, 5.611 units (p ¼ .000) in post-

test 2 (p ¼ .001) and 5.415 units (p ¼ .000) at follow-up higher

compared to pre-test scores (Figure 2A-1). For CO-OP-second

group, there was no significant difference between post-test 1

and pre-test, but scores were 4.944 units (p ¼ .001) in post-test

2, and 5.111 units (p ¼ .001) at follow-up higher compared to

pre-test scores (Figure 2A-1). In this group scores were 4.111

units (p ¼ .001) at post-test 2 and 4.278 units (p ¼ .001) at

follow-up higher than at post-test 1 (see COPM-satisfaction

and detailed description of each GEE graph in supplemental

file). The mean scores for each group on all primary outcomes

are also presented in Figure 2 (A-2, B-2, C-2), making it easier

to visualize group differences as well as score increments after

CO-OP in both groups.

According to parents’ reports, all but one participant (C.8)

generalized their skills and strategies primarily to home and

school environments. With regard to the fourth untrained goal,

two participants (C.2, C.4) from CO-OP-first group and two

participants (C.7, C.9) from CO-OP-second group scored

themselves with clinically significant gains in performance

after CO-OP intervention.

Based on parent reports, only one participant (C.4) from

CO-OP-first group and the two (C.7, C.9) from the CO-OP-

second group improved on the fourth goal. Three months after

the intervention, two children from each group (C.2, C.3, C.7,

C.10) scored a clinically significant change in performance;

however, there was no significant change according to parents’

scores. On the PQRS-G, only one participant from the CO-OP-

first group (C.2) significantly improved the score after CO-OP,

with no further gains at the follow-ups.

Secondary Outcomes

GEEs indicated that on the Box and Block Test, CO-OP-first

group presented a score that was 8.00 units (p ¼ .003) higher in

post-test 2 and 6.40 (p¼ .011) higher at follow-up, compared to

pre-test scores. CO-OP-second group’s (CO-OP2) score was

2,667 units (p ¼ .031) higher in post-test 2 and 3.417 units (p

¼ .002) higher at follow-up, compared to pre-test score. On the

Gross Motor Function Measure-88, there was a statistically sig-

nificant gain only for CO-OP-second group, whose mean score

at follow-up was 0.75 points (p ¼ .022) higher than at pre-test;

however, neither groups achieved clinically significant gains.

Discussion

In this study, CO-OP was found to be impactful on the lives

of Brazilian young people with cerebral palsy. In the con-

text of a rehabilitation centre, CO-OP was more effective to

Table 3
Outcome Measures with Means at Baseline, the Change in the Mean Scores at Each Post-intervention Assessment and Follow-up for the Two Intervention
Groups

Group
Mean (SD)
Pre-test

Mean (SD)
Post1

Difference
Post1-pre-test Mean (SD)Post2

Difference
Post2–Post1

Mean (SD)
Follow-up

Difference
Follow-Post2

COPM-P Ch CO-OP1 3.00 (1.51) 7.67 (0.94) 4.67 (1.71)** 8.61 (1.50)pt** 0.94 (1.82) 8.33 (1.33)pt** 0.00 (0.24)
CO-OP2 2.17 (1.03) 3.00 (1.70) 0.83 (2.04) 7.11 (2.11)pt** 4.11 (3.30)** 7.28 (1.97)pt** 0.17 (0.46)

COPM-S Ch CO-OP1 3.22 (2.04) 8.22 (1.19) 5.00 (2.16)** 8.44 (1.88)pt** 0.22 (2.15) 8.47 (1.19)pt** 0.33 (1.05)
CO-OP2 2.42 (1.50) 3.42 (1.91) 1.00 (2.00) 6.92 (2.22)pt** 3.50 (2.81)** 7.44 (1.94)pt** 0.53 (1.22)

COPM-P Par CO-OP1 2.72 (1.47) 7.33 (1.30) 4.61 (1.08)** 8.00 (1.30)pt** 0.67 (1.03) 8.07 (1.42)pt** 0.27 (0.28)
CO-OP2 3.83 (1.37) 4.83 (2.54) 1.00 (1.26)* 6.17 (1.76)pt** 1.33 (2.52) 6.39 (1.93)pt** 0.22 (0.27)*

COPM-S Par CO-OP1 3.11 (1.54) 7.50 (0.98) 4.39 (1.50)** 7.83 (1.21)pt** 0.33 (1.25) 8.07 (1.46)pt** 0.47 (0.56)
CO-OP2 3.75 (2.40) 4.58 (2.94) 0.83 (1.60) 6.22 (2.56)pt** 1.64 (2.58) 6.39 (2.59)pt** 0.17 (0.28)

PQRS-G CO-OP1 4.72 (2.25) 7.06 (2.86) 2.33 (1.17)** 6.61 (2.63)pt** –0.44 (0.69) 6.94 (2.53)pt** 0.33 (0.67)
CO-OP2 4.00 (2.53) 4.50 (2.59) 0.50 (1.05) 5.78 (1.29)pt* 1.28 (1.71)* 5.61 (1.41)pt* –0.17 (0.28)

BBT CO-OP1 24.58 (10.95) 28.92 (12.50) 4.33 (9.44) 32.58 (11.91)pt** 3.67 (5.47) 31.40 (11.16)pt* –0.8 (1.94)*
CO-OP2 24.50 (11.66) 27.58 (13.14) 3.08 (4.96) 27.17 (12.87)pt* –0.42 (6.62) 27.92 (12.92)pt** 0.75 (1.96)

GMFM CO-OP1 52.75 (16.96) 52.67 (16.71) –0.08 (1.38) 53.17 (16.85) 0.50 (1.51) 53.00 (16.87) –0.20 (0.64)
CO-OP2 48.33 (16.51) 48.42 (17.71) 0.08 (2.11) 49.33 (16.83)pt* 0.92 (1.89) 49.08 (17.27)pt* –0.25 (0.76)

Note. Post1 ¼ post-test 1, assessment after first intervention; Post-2 ¼ post-test 2, assessment after second intervention, COPM-P ¼ Canadian Measure of
Occupational Performance—Performance score; COPM-S ¼ Canadian Measure of Occupational Performance—Satisfaction score; Ch ¼ child/adolescent; Par ¼
parents; PQRS-G ¼ Performance Quality Rating Scale-Generic; BBT ¼ Box and Block Test; GMFM ¼ Gross Motor Function Measure; SD ¼ standard deviation.
CO-OP1¼ CO-OP-first group; CO-OP2¼ CO-OP-second group. *p < .05 generalized estimating equations (GEE); **p < .01 (GEE); pt Statistically different from
pre-test (GEE).
Numbers in bold are clinically significant differences.
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improve functional performance than traditional occupa-

tional therapy. Applying cognitive-based strategies, the

young people made changes in their daily tasks related to

schoolwork, activities of daily living and play. Just as

important, they made progress regarding their satisfaction

on their self-selected, functional goals. Intervention was

viable within daily routines of a rehabilitation centre and

gains were maintained up to six months post-intervention.

There was also evidence of strategy generalization and some

transfer of motor skills. These results provide additional

evidence to the body of research on CO-OP’s effectiveness

(Novak et al., 2020).

Different from other studies, our research was on the use of

CO-OP in a low- and middle-income, non-English speaking

country. There were other differences. We found significant

gains associated only with CO-OP, in contrast to Cameron and

colleagues’ study (2017) where both CO-OP and traditional

therapy promoted skill acquisition. One differentiation is that

in Cameron et al. study (2017), therapists in the traditional

therapy did some task training towards goal achievement,

while in our study they kept doing their regular therapy, which

included a variety of activities. Unlike Ghorbani et al. (2017)

study where gains were made in both fine motor and gross

motor skills after CO-OP, our study demonstrated gains

Figure 2. Graphic representation of the significant differences between groups in performance ratings identified by the Generalized Estimating
Equations and group means for primary outcome measures at each assessment point.
Note. A-1 ¼ children’s COPM-performance, A-2 ¼ children’s COPM means for performance and satisfaction; B-1 ¼ parents’ COPM perfor-
mance; B-2¼ parents’ COPM means for performance and satisfaction; C-1¼ PQRS-G external examiner; C-2¼ PQRS-G mean scores for each
group; CO-OP1¼ CO-OP first Group; CO-OP2 ¼ CO-OP second group; Ch ¼ child; Par ¼ parents.
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primarily in fine motor skills. This difference might be

explained by the fact that only two CO-OP goals (bike riding

and ball kicking) were related to gross motor skills, whereas

other goals were related to fine motor skills. Similar to other

studies (Cameron et al., 2017; Missiuna et al., 2010), gains

obtained with a CO-OP were maintained up to six months after

intervention. Although most participants and their parents

scored clinically significant gains on COPM after CO-OP

intervention, only two young people, one from each group, pre-

sented clinically significant gains on the video rating (PQRS-G).

One explanation for this finding is that young people and parents

might have perceived greater gains because their ratings were

influenced by their experiences in daily life while the external

examiners evaluated a single video performance.

All participants were able to learn and apply cognitive

strategies in therapy and all except one (C.8) were able to use

the newly acquired skills at home and/or school. The skills

transfer, however, was limited. The lack of resources of some

parents to purchase goal-related materials, such as a bike for

participants C.6 and C.8, affected the achievement of some

extra goals. As a result, for these cases, assessing skills transfer

only through an untrained goal may have been inadequate to

detect changes. Missiuna et al. (2010) also reported little evi-

dence of skill transfer in children with acquired brain injury,

raising the issue of cognitive limitations. As Table 1 illustrates,

both groups were comprised of individuals with a below-

average cognitive level (Table 1). This may have influenced

their overall performance and ability to transfer skills.

With the crossover design, results were replicated, but the

magnitude of gains on the COPM and PQRS-G post-

intervention was higher in the CO-OP-first group. All partici-

pants from CO-OP-first had gains after CO-OP (post-test1)

with smaller changes afterwards (Figure 2 D-1). Three CO-

OP-second participants (C.7, 11, 12) also showed improved

performance after CO-OP (post-test2), however, the other three

did not, impacting group means. A common characteristic

among these three participants (C.8, C9, C10) was lower par-

ental involvement with limited support for performance at

home. For example, participant C.8 had some gains in tradi-

tional occupational therapy, but his performance declined due

to family conflicts. His parents were present in 50% of the

sessions and there was a lack of support for him at home. He

missed several appointments, which were rescheduled, but con-

tinuity was lost. Another factor then that might have influenced

performance on the CO-OP-second group was a 15-day inter-

ruption for winter break, which added discontinuity in CO-OP.

Limitations and Future Research

The strengths of this study are the design that allowed replica-

tion of the results in two subgroups, and the implementation of

CO-OP within the routines of a traditional rehabilitation centre

in a low- and middle-income country. Because of the clinical

focus, sample size was small due to the challenges of recruiting

participants from the same institution, but with enough power

to find between-groups difference. Also due to institutional

constraints, therapy sessions were 45 minutes. This may have

limited the magnitude of our gains, as in other studies with 60-

minute therapy sessions (Cameron et al., 2017; Ghorbani et al.,

2017; Gimeno et al., 2019), the post-intervention means were

somewhat higher. Sample characteristics, type of environment,

as well as in the therapists’ skills may also contribute to the

difference.

Even though most participants showed improved perfor-

mance in their therapy goals, mean measures of functional

performance (i.e., COPM and PQRS-G) after CO-OP varied

from 5.78 to 8.61 (Table 3). This suggests that performance

could still improve, maybe with some coaching or follow-up

sessions. Considering future studies with young people with

cerebral palsy, the length of intervention or actual time spent

with the therapist should continue to be investigated, as well as

differences in perspective between child/parents’ and external

examiner regarding occupational performance gains. Adding

other individualized outcome measures, such as goal attain-

ment scaling (Ghorbani et al., 2017), could contribute to better

measurement of intervention results. We did not control tradi-

tional occupational therapy, but the goal was to investigate if

the participants reached self-chosen goals when CO-OP sub-

stituted their regular therapy.

We did not collect qualitative data on the participants’

preferences and perceptions of the intervention, which is a

limitation of this study. We recommend future studies include

the participants’ perspective on the interventions, as well as

other information relevant to daily life, such as quality of life

and participation.

Implications for Practice

The results of this study highlight the positive effects of parental

involvement and collaboration with children. Having parents

present can enhance their learning about their child’s abilities

and use of cognitive strategies. This knowledge could enable

parents to encourage and support generalization of their chil-

dren’s strategies to home life. Collaborating with children and

adolescents to set their occupation-based goals ensures relevance

to their daily lives. All young people in our study were able to

choose therapy goals using PEGS, which might have enhanced

motivation to work on their own goals (Missiuna et al., 2006).

Consistent with other studies (Cameron et al., 2017; Ghorbani

et al., 2017), they were able to apply the global and domain-

specific strategies to improve and maintain goal performance

over time. The use of CO-OP can be an effective addition to

traditional approaches in rehabilitation contexts such as the one

investigated. It can be used within a short time period, improve

therapy results, and engage clients and families in achieving

goals that are relevant to their daily lives.

Conclusion

Our research findings support the effectiveness of using CO-

OP with children and adolescents with cerebral palsy in a
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rehabilitation setting. Compared to traditional occupational

therapy, young people made more gains in achieving and main-

taining their occupation-based goals after receiving CO-OP

intervention. Thus, this collaborative, client-centred and

cognitive-based intervention should be utilized more with indi-

viduals with cerebral palsy, as on a short-term basis, it can have

significant results in making young people’s lives better.

Key Messages

� With therapist’s guidance, children and adolescents with

cerebral palsy, some with cognitive limitations, were able

to set their own therapy goals, apply the global strategy of

“Goal-Plan-Do-Check,” and identify personal strategies

needed to achieve their goals.

� Cognitive Orientation to daily Occupational Performance

approach, a short-term intervention approach, was viable in

a traditional rehabilitation context and is effective to

improve occupational performance in children and adoles-

cents with cerebral palsy.
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https://doi.org/10.1186/s12887-018-1213-9.
https://doi.org/10.1186/s12887-018-1213-9.
https://doi.org/10.5014/ajot.2013.006643
https://doi.org/10.1097/pep.0000000000000438
https://doi.org/10.1097/pep.0000000000000438
https://doi.org/10.1177/0008417420946608
http://10.3109/09638288.2014.913702
http://co-opacademy.ca/wp-content/uploads/2018/04/CO-OP-Fidelity-Checklist-Apr-4-2018.pdf
http://co-opacademy.ca/wp-content/uploads/2018/04/CO-OP-Fidelity-Checklist-Apr-4-2018.pdf
http://co-opacademy.ca/wp-content/uploads/2018/04/CO-OP-Fidelity-Checklist-Apr-4-2018.pdf
https://doi.org/10.1016/s0167-9457&lpar;01&rpar;00034
http://-
https://doi.org/10.1186/1745-6215-10&ndash;27
https://doi.org/10.3109/01942631003761554
https://doi.org/10.3109/01942631003761554
http://60.2.204
https://doi.org/10.1007/s11910-020-1022-z
https://doi.org/10.1007/s11910-020-1022-z
https://doi.org/10.1177/0008417420946608
http://10.1111/j.1469-8749.2008.03150.x
https://doi.org/10.1093/ptj/80.10.974
https://doi.org/10.1093/ptj/80.10.974
https://doi.org/10.1111/j1469-87492008.03089x.
https://doi.org/10.1111/j1469-87492008.03089x.
https://doi.org/10.1080/J006v20n02_06
https://doi.org/10.1080/J006v20n02_06
https://doi.org/10.1177/0008417420946608
http://10.4322/2526-8910.ctoAO1702
https://doi.org/10.1177/0008417420946608
http://10.1016/j.ridd.2015.07.013
https://doi.org/10.1590/1809-2950/14396823022016.
https://doi.org/10.1590/1809-2950/14396823022016.
https://doi.org/10.1590/bjpt-rbf.2014.0065
https://doi.org/10.3109/09638288.2015.1070298
https://doi.org/10.3109/09638288.2015.1070298


Toglia, J. P., Rodger, S. A., & Polatajko, H. J., (2012). Anatomy of

cognitive strategies: A therapist’s primer for enabling occupational

performance. Canadian Journal of Occupational Therapy, 79(4),

225–236. https://doi.org/10.2182/cjot.2012.79.4.4.

Toovey, R., Bernie, C., Harvey, A. R., McGinley, J. L., & Spittle, A. J.

(2017). Task-specific gross motor skills training for ambulant

school-aged children with cerebral palsy: A systematic review.

BMJ Paediatrics Open, 1(1), e000078. https://doi.org/10.1136/

bmjpo-2017-000078.

Vroland-Nordstrand, K., Eliasson, A. C., Jacobsson, H., Johansson, U., &

Krumlinde-Sundholm, L. (2016). Can children identify and achieve

goals for intervention? A randomized trial comparing two goal-

setting approaches. Developmental Medicine & Child Neurology,

58(6), 589–596. https://doi.org/10.1111/dmcn.12925. Epub 2015

Sep16.

Wang, M. (2014). Generalized estimating equations in longitudinal

data analysis: A review and recent developments. Advances in

Statistics, 21(1), 1–11. https://doi.org/10.1155/2014/303728.

Author Biographies

Larissa K Sousa, MSOT, Private practice. At the time of this

study, Larissa was a master’s student of Rehabilitation

Sciences at the Universidade Federal de Minas Gerais

(UFMG), Belo Horizonte, MG, Brazil.

Marina Brito Brandão, PhD, OT, Professor at the

Occupational Therapy Department, Graduate Program in

Rehabilitations Sciences, Universidade Federal de Minas

Gerais (UFMG), Belo Horizonte, MG, Brazil.

Clare M Curtin, PhD, OTR/L, Private practice as a lecturer

and writer, Longmont, Colorado, USA.
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