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Abstract
Background. Currently, no evidence-based rehabilitation interventions are available for hyperkinetic movement disorders (HMD), including
dyskinetic cerebral palsy (CP). Among these highly heterogeneous disorders, dystonia is the predominant disorder. The Cognitive Orientation
to daily Occupational Performance (CO-OP) Approach—a task-oriented, performance-based intervention to enable participation—is currently
being evaluated for its potential as an intervention option. Purpose. This paper reports the protocol for the second of two studies designed to
evaluate the potential of CO-OP to improve functional outcomes for individuals with HMD following deep brain stimulation (DBS). This second
study is a systematic replication across multiple treating therapists from multiple centres. Method. Systematic replications will be used across
centres and treating therapists trained in the CO-OP, using a series of randomized multiple-baseline N-of-1 trials. Participants will be ages 6 to
21 years with HMD and DBS as indicated by the Manual Ability Classification System. Data collection will involve multiple data points collected at
baseline, during intervention, and after intervention. The intervention will involve occupation-based goal setting followed by 10 individualized
CO-OP sessions. The primary outcome measures are the Performance Quality Rating Scale and the Canadian Occupational Performance
Measure. Outcome data will be plotted over time for each participant and supplemented with graph statistical analysis and estimate size effect
for N-of-1 trials. Implications. The results of this study will help to inform future training procedures and future clinical trials.

Abrégé
Description. Actuellement, aucune intervention fondée sur les faits n’est disponible pour traiter les troubles du mouvement hyperkinétiques
(TMH), y compris la paralysie cérébrale dyskinétique (PCD). Parmi ces troubles très hétérogènes, la dystonie est le trouble le plus répandu.
L’approche Cognitive Orientation to daily Occupational Performance (CO-OP)—une intervention orientée sur la tâche et le rendement visant à
favoriser la participation—fait actuellement l’objet d’une évaluation, afin de déterminer s’il s’agit d’une intervention envisageable. But. Cet article
présente le protocole de la deuxième de deux études ayant pour but d’évaluer si CO-OP peut être utilisée pour améliorer les résultats fonctionnels
des personnes ayant des TMH et une stimulation cérébrale profonde (SCP). Cette deuxième étude est une répétition systématique effectuée par
plusieurs ergothérapeutes travaillant dans centres différents. Méthodologie. Des répétitions systématiques seront effectuées dans l’ensemble des
centres par différents ergothérapeutes ayant suivi une formation sur CO-OP, à partir d’une série d’essais aléatoires à effectif unique. Les participants
sont âgé de 6 à 21 ans, avoir des TMH et avoir une SCP, tel qu’indiqué par le Manual Ability Classification System. De multiples points de données
seront recueillis avant, pendant et après l’intervention. L’intervention fera appel à la détermination d’objectifs fondés sur l’occupation, et elle sera
suiviede10 séancesCO-OP individuelles. Lesprincipalesmesures des résultats seront la Performance QualityRating Scale et laMesurecanadiennedu
rendement occupationnel. Les données obtenues seront présentées sous forme de graphique en fonction du temps, pour chaque participant, et elles
seront accompagnées d’une analyse statistique des graphiques et d’une estimation de la taille de l’effet pour les essais à effectif unique.
Conséquences. Les résultats de cette étude permettront d’orienter les futures procédures de formation et les futurs essais cliniques.
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R
ehabilitation strategies for children and young people

with dystonia and other hyperkinetic movement disor-

ders (HMD) are not evidence based (Gimeno & Lin,

2017). While deep brain stimulation (DBS), currently one of the

most commonly used management strategies, may offer good

results (Koy et al., 2016; Lumsden, Gimeno, Tustin, Kaminska,

& Lin, 2015), functional issues persist following DBS. Thus, an

urgent need exists for viable and feasible rehabilitation follow-

ing neurostimulation with DBS. The Cognitive Orientation to

daily Occupational Performance Approach (CO-OP

Approach™; Polatajko & Mandich, 2004) is being investigated

as a potential option for therapists to use in enabling skill acqui-

sition in this population. A feasibility and proof-of-concept study

protocol has been reported in this journal issue using the CO-OP

intervention delivered by one expert occupational therapist (see

Gimeno, Polatajko, Cornelius, Lin, & Brown, 2018, in this

issue). This paper describes a protocol for a second study (Study

2) designed to extend the evaluation of efficacy pursued in Study

1 to evaluating the replicability of the results achieved by one

therapist in one centre across further participants (children) and

across multiple therapists in multiple centres. Thus, this second

study will extend our investigation of the CO-OP Approach to

provide a more robust assessment of clinical feasibility and effi-

cacy incorporating elements of randomization.

New therapies may be effective in specialist centres with

expert and highly experienced treating therapists, but such evi-

dence does not demonstrate their value in more routine settings.

N-of-1 and single-case experimental design trials offer the

opportunity to assess potential clinical effectiveness in such

settings and explore the replicability of findings across treating

therapists. N-of-1 trials offer the possibility of randomization of

a range of different variables, including the order of delivery of

therapy elements, duration of therapy, and the length of the

baseline. In this study, a series of replications across treating

therapists, with randomization of length of baseline, will be

employed. An N-of-1 trial can be used to evaluate replicability

across tasks, subjects (participants), environments, or treating

therapists (Barlow, Nock, & Hersen, 2009). A single successful

N-of-1 trial with systematic replication under similar condi-

tions across a number of treating therapists can provide robust

evidence so that improvements are likely to be due to the

intervention rather than a particular treating therapist or by

chance.

Aims and Objectives

Overarching aim for Studies 1 and 2. As described in

Gimeno et al. (2018, in this issue), a series of two studies are

being conducted to evaluate the feasibility of a clinical trial

investigating the efficacy of CO-OP with children and young

people with HMD.

Aims for Study 2. This second protocol is designed to

examine the effects of CO-OP with individuals with HMD in a

series of N-of-1 trials with replications across treating thera-

pists trained in the approach. These treating therapists will not

be experts in the treatment of dystonia or other HMD and will

be located in routine clinical settings, not a specialized service.

This second protocol will evaluate the feasibility and potential

efficacy of using the CO-OP intervention with children with

HMD who have undergone DBS prior to the delivery of CO-OP

by a range of treating therapists across various centres. The

results will help to inform future training procedures and future

clinical trials. The specific aims for Study 2 are (a) to explore

the replicability of the feasibility, including acceptability, of

delivering the CO-OP intervention to children with HMD post-

DBS across treating therapists and (b) to assess the replicability

of the efficacy of the CO-OP intervention across participants

and treating therapists—where the treating therapists, working

at nonspecialty centres, are not experts in the treatment of

dystonia—to estimate effect size (for N-of-1 trials) of treatment

outcomes to inform design of future clinical trials.

Specific objectives. The primary objective of this study is

to assess whether the results of Study 2 are consistent with those

of Study 1. Specifically, Study 2 will assess whether (a) CO-OP

is acceptable to children and young people with HMD and

whether the children and young people will show adequate com-

pliance with the treatment program when the intervention is

delivered by a number of nonspecialized treating therapists;

(b) across nonspecialized treating therapists in nonspecialized

centres CO-OP will be associated with improved performance

on personally identified goals, as measured by the primary out-

come measures; (c) across nonspecialized treating therapists in

nonspecialized centres CO-OP will be associated with transfer

of learning (i.e., improved performance on personally identified

goals that were not directly addressed in therapy) and improved

performance in motor and process skills; (d) the measures used

in the trial will be acceptable and provide relevant information;

(e) changes can be observed in secondary outcomes; and (f)

baseline phenotype characteristics (motor and nonmotor) are

associated with outcome.

Method

Design

This study will use two designs: a within- and a between-subjects

design. For within subjects, we will use a randomized, multiple-

baseline design series of N-of-1 trials with systematic replication

across treating therapists across a variety of services. The same

assessments that will be used in Study 1 will be completed pre-

and postintervention. The assessments are detailed below. For

Study 2, no follow-up will take place as the objectives for this

trial relate to the replication of the results of Study 1 across non-

specialized treating therapists in nonspecialized centres.

Recruitment

Eligibility. Inclusion criteria and exclusion criteria for the

participants will remain the same as reported in Study 1 (see

Gimeno et al., 2017, in this issue). The treating therapist must
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be a qualified occupational therapist or physical therapist who

has attended a 2-day CO-OP workshop sanctioned by the

CO-OP Academy.

Participants. As with the Study 1 protocol (see Gimeno

et al., 2018, in this issue), all participants who meet the inclusion

criteria in the existing DBS database will be invited to participate

and recruited from the Complex Motor Disorders Service

(CMDS) DBS database at Evelina London Children’s Hospital,

Guy’s and St Thomas’ National Health Service (NHS) Trust,

London, United Kingdom. This tertiary and national centre

receives referrals for DBS from all areas in the United Kingdom

and Ireland. Following DBS, ongoing medical care, including

occupational therapy, is provided by the participant’s local com-

munity centre. Participants will be approached once a CO-OP

treating therapist has been identified. Informed consent will be

sought for the participation of the child and the child’s parent

prior to enrolment by the principal investigator (PI; HG).

Treating therapists. Therapists will be recruited either

through the participant’s local team or through the PI’s orga-

nization. Therapists from local teams will be contacted first and

offered specific CO-OP training by certified CO-OP instruc-

tors. In the event that the local therapist is CO-OP trained, no

further training will be offered. If local therapists are not able to

be recruited, CO-OP-trained therapists will be recruited across

the country using advertising and help from local paediatric

occupational therapy groups. Therapists will be identified to

work with specific participants mainly based on traveling dis-

tance as participants come from several parts of the country.

Once treating therapists are in agreement with proceeding, the

participant will be contacted.

Withdrawal

Participants. As with Study 1, premature withdrawal of

an enrolled participant will be considered if the child expresses

or appears reluctant to engage in the study, even if assent was

provided at point of recruitment. Participants will be free to

withdraw at any time without giving a reason for their decision

and with no consequence to their clinical care. The right to

withdraw will be explained in the information sheets sent out

prior to the study, when obtaining informed consent to partic-

ipate, and again verbally at the beginning of the study.

Treating therapists. Withdrawal of an enrolled treating

therapist will be documented and reasons for withdrawal docu-

mented. Whenever possible, the treating therapist who has

withdrawn will be replaced.

Sample Size

For this study, we will recruit 20 participants to receive CO-OP

after DBS from at least 10 treating therapists. This sample size

will be sufficient to provide information on whether the interven-

tion works for individuals, to examine the direction of “average

treatment effect” across individuals, and to provide estimates of

the within- and between-subjects variability of outcomes in this

population. This sample size will also allow us to obtain informa-

tion on ease of recruitment and adherence to protocol. As standard

in N-of-1 trials, this number of participants will allow for statis-

tical analysis of effect size of the intervention relative to baseline.

Randomization and Allocation Concealment

This replication study will randomize on length of baseline.

Treatment allocation. Treatment allocation will take

place by randomization with participants assigned a short base-

line (2 weeks) or long baseline (6 weeks).

Randomization. Randomization will be performed by

the trial statistician (VC), who has no direct contact with the

clinical aspects of the trial or the study team. Block randomiza-

tion will be performed and a list will be generated using Stata

Version 13. The PI will e-mail the participant’s study number

to the statistician once consent has been obtained. Randomiza-

tion will then be e-mailed to the PI.

Allocation concealment. Allocation concealment will

be achieved by registration of consented participants on a ran-

domization database prior to the allocation arm being sent to the

PI via e-mail and from there to the centre delivering treatment.

Blinding and Blind Rating

The same procedure used for blinding in Study 1 (see Gimeno

et al., 2018, in this issue) will be used here.

Intervention to Be Studied

As described in detail in Study 1 (Gimeno et al., 2018, in this

issue), the CO-OP Approach will be the intervention under

study. Each participant will choose five personal goals. Once

the objective and self-reported assessments are completed, par-

ticipants will then choose three of those goals to work on

throughout the intervention sessions (trained goals) and two

goals to use for generalization and transfer (untrained goals).

Description of Standard Care

Some participants may receive occupational therapy input as

part of their individual care plan provided by their local paedia-

tric neurology service. As in Study 1, a standard protocol will be

used to record any treatment that the child receives during the

trial, including during baseline. Information will be collected

from case notes, the treating occupational therapist, and the

child’s parents. This information will describe in detail the

nature, frequency, and intensity of the occupational therapy and

physical therapy interventions. Whenever possible, details of

the occupational therapy intervention will be noted. Information

about occupational therapy and physical therapy interventions

and sports and fitness programmes will be collected.
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The CO-OP Approach

The CO-OP intervention will be delivered in up-to-1-hr treat-

ment sessions with a maximum of 10 sessions once or twice per

week in the participant’s (child’s) home, depending on the

child’s and family’s availability and preference. The CO-OP

intervention is described in detail in Study 1 (Gimeno et al.,

2018, in this issue).

Treating therapist training and support. All treating

therapists will have attended and passed the mandatory train-

ing to become CO-OP therapists, with the training supple-

mented with what was learned in Study 1 (i.e., if new

strategies are found) and the possibility of discussing the

ongoing treatment of participants with the PI. No further

training from the standard CO-OP training course will be

given. The amount and type of support for each treating thera-

pist will be documented by the PI. This information together

with the findings regarding replication of Study 1 outcomes

will help gather feasibility parameters to consider for a full-

scale trial.

Treating therapist adherence to the treatment
protocol. The treating therapist will have clinical supervision

from the PI when requested by the treating therapist. The ses-

sions will be videotaped and a random session will be chosen

for scoring of therapist adherence to the protocol by a CO-OP

expert not associated with the study. The CO-OP Fidelity

Checklist will be used (McEwen, Polatajko, Wolf, Baum, &

CO-OP Academy Executive, 2015).

Assessments

The same assessments will be completed pre- and postinterven-

tion as in Study 1 (see Gimeno et al., 2018, in this issue, for a

description of these assessments). The primary outcome mea-

sures are (a) Performance Quality Rating Scale (PQRS;

Martini, Rios, Polatajko, Wolf, & McEwen, 2015), and

(b) Canadian Occupational Performance Measure (COPM;

Law et al., 2014). The secondary outcome measures are

(a) Pediatric Evaluation of Disability Inventory Computer

Adaptive Test (Haley et al., 2011), (b) Adaptive Behavior

Assessment System (Harrison & Oakland, 2008), (c) Behavior

Rating Inventory of Executive Function (Gioia, Isquith, Guy, &

Kenworthy, 2000), (d) Spence Children’s Anxiety Scale

(Spence, 1998), (e) Self Efficacy Gauge Measure–Pediatrics,

(f) EQ-5D (Herdman et al., 2011), (g) Color Word Interference

Test from the Delis-Kaplan Executive Function System

(D-KEFS; Delis, Kaplan, & Kramer, 2001), and (h) Children

Trail Making Test from the D-KEFS.

All participants will also be classified using the Gross Motor

Function Classification Measure (GMFCS; Palisano et al., 1997)

and the Manual Ability Classification System (MACS; Eliasson

et al., 2006). Demographic and clinical measures will be obtained

as described in Study 1 (see Gimeno et al., 2018, in this issue, for

descriptions of the measures) as well as information from the

following standardized measures: (a) Wechsler Intelligence Scale

for Children (Wechsler, 2004) and (b) Burke-Fahn-Marsden Dys-

tonia Rating Scale (Burke et al., 1985).

Assessment Time Points

The same assessment phases will be used as for Study 1, pre-

ceded by randomization to either short baseline with two eva-

luation days (and three assessments each evaluation day; b1

and b2) or long baseline with six evaluation points (b1 to b6).

Postintervention assessments (e1 and e2) will be repeated at

10 weeks after initiating CO-OP intervention. Outcome mea-

sure time points are shown in Appendix A Trial flowchart for

study 2 (see supplemental materials at http://journals.sagepub.

com/doi/suppl/10.1177/0008417417707734).

Data Analysis Plan

The full statistical analysis plan for the study is available from

the first author (HG) with an overview provided below. As

this study is a continuation of feasibility detailed in Study 1,

the data analysis for Study 2 will follow the same data anal-

ysis described for Study 1 (see Gimeno et al., 2018, in this

issue), including descriptive statistics to summarize the parti-

cipants’ characteristics, including classification using the

GMFCS (Palisano et al., 1997) and the MACS (Eliasson

et al., 2006). Two types of data will be analyzed depending

on whether the within- or between-subjects data are exam-

ined, and the data analysis procedures will follow those that

have been described in Study 1.

Additionally, Study 2 findings will be compared with Study

1. For the comparison of treating therapists in Study 2 with

results from Study 1 (replication across therapists), we will

examine group differences by calculating means and 95% con-

fidence interval for change between Study 1 versus Study 2 (for

PQRS and COPM). There will be no planned interim analysis.

Feasibility

The study will provide a number of feasibility parameters,

including willingness of client (child) to participate, recruit-

ment, dropout rates, and willingness of participants to be ran-

domized. In addition, the recruitment of treating therapists

across the country will allow us to determine centre willing-

ness and capacity, which will help us with the running and

preparation of the full-scale trial. The incorporation of other

centres will allow us to explore what is required in terms of

data management and personal skills and challenges that

might need to be considered in terms of training and moni-

toring/support for treating therapists if a multicentre trial was

to take place.

Ethics and Dissemination

This paper outlines the methods to be used for a sequential

series of multiple-baseline N-of-1 trials exploring (a) the

potential efficacy of a cognitive-based approach (CO-OP

Approach) for children with hyperkinetic movement disorders
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(MACS Levels I–IV) as an adjunct to DBS and (b) feasibility

parameters. It is anticipated that the study results will be dis-

seminated in peer-reviewed journals and at national and inter-

national conferences.

Ethical Approval and Trial Registration

This trial is approved by the NHS Health Research Authority

Oxford A Research Ethics Committee (14/SC/1159). The trial

is registered with the ISRCTN Registry ISRCTN57997252.

Protocol Amendments

Protocol amendments will be notified via the ISRCTN registry.
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Book Review
Kirby, R. Lee. (2017).
Wheelchair skills assessment and training. Boca Raton, FL: CRC Press.
416 pp. US$89.95. ISBN: 978-1-4987-3881-1

DOI: 10.1177/0008417418758790

This book is for occupational therapists helping clients—

wheelchair users—engage in meaningful occupation in envir-

onments, as the author defines skill in a wheelchair as a means

to an end. Skills reviewed include manoeuvring around the

home and nearby but not in domains such as transportation

or sporting. The North American content describes wheelchair

types, features, and environments. The evolution of the pro-

gram from skills test to training manual became apparent to the

author when wheelchair users did not know the basic wheel-

chair skills being tested. The program is evidence based and

covers the duality of skills of wheelchair user and caregiver.

“Wheelchairs” include manual wheelchairs, powered wheel-

chairs, and scooters.

The book introduces the wheelchair skills program and the

assessment of wheelchair skills with a user test and question-

naire. It covers training, safety issues, and, quite thoroughly,

individual wheelchair skills. Games, suggested readings, lesson

plans, outlines for group training, and verbal scripts are

included. The skills that are tested and taught range from

moving forward and backward in a straight line to going up

and down a short flight of stairs with a rail.

Readers must download materials from a website to use

the assessments and training forms. They are not replicable

from the book by permission, notwithstanding its small size.

Poor-quality black-and-white photographs are used; although

likely taken for other purposes, readers miss an opportunity to

understand more. While wheelchair skills videos exist online,

this book provides a thorough written guide to assessment

and training.

I selected to review this book because I worked in a

specialty seating clinic for 18 months almost two decades ago

that prompted a long-standing interest in seating and wheeled

mobility throughout my career. This book made me realize,

despite my curiosity, that the scope of my wheelchair skills

evaluations with past clients, let alone their skills training, has

been lacking!

Christel Seeberger
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