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ABSTRACT
Introduction There is a need for standardised 
interventions in community- based rehabilitation to improve 
everyday performance for older adults with cognitive 
challenges due to acquired brain injury (ABI). The Perceive, 
Recall, Plan and Perform System (PRPP) of intervention has 
a growing research base. The intervention is suitable for 
any client with decreased performance in everyday tasks 
due to ineffective cognitive strategy application to enhance 
mastery in performance of needed or desired activities. 
There is no current evidence on the effectiveness of the 
PRPP intervention for this population.
Purpose To describe a protocol for a clinical trial that 
investigates the effectiveness of the PRPP intervention in 
the context of community- based rehabilitation for persons 
(65+ years) with difficulties in task performance due to 
cognitive challenges after ABI.
Methods and analysis A non- concurrent multiple 
baseline design across participants with systematic 
replications (n=6) will be used. Nine sessions of PRPP 
intervention will be applied by trained occupational 
therapists in two community- based rehabilitation 
units. The participants will complete five repeated 
measurements of everyday tasks as target behaviours. 
PRPP Assessment stages 1 and 2 serve as outcome 
measures at baseline, in the intervention period, in the 
postintervention period and in the follow- up phase. 
Mastery percentage of the tasks and the participants’ 
application of cognitive strategies at baseline acts as a 
control and will be compared with the following phases 
within the participant. Delayed intervention phases act as a 
control between participants. Goal Attainment Scaling and 
the Barthel Index will serve as generalisation measures. 
Data will be analysed using systematic visual inspection 
of graphical data, descriptions of clinical significance and 
descriptive statistical analysis.
Ethics and dissemination This trial, including the data 
management plan, is approved by The Norwegian Regional 
Ethics Committee (215391). Results will be published in 
congresses and scientific journals.
Trial registration number NCT05148247.

INTRODUCTION
The incidence of people with acquired brain 
injury (ABI) is expected to increase in Europe 
due to an ageing population even though 
there have been major improvements in 
prevention and acute treatment.1 2 Cognition 
is reportedly affected in almost 50% of clients 
after stroke and traumatic brain injury, and 
this leads to implications for the clients’ and 
their relatives’ everyday lives and participa-
tion in society.3–5 Adults over 65 years of age 
are underrepresented in ABI research often 
due to strict inclusion criteria.6 Nevertheless, 
there is evidence that older adults with ABI 
benefit from rehabilitation, with the majority 
achieving functional improvements and 
living in their own homes.7 It is essential that 
these clients are both empowered and able to 
reach their maximum level of independence 
for a sustainable health service system.3

The Norwegian welfare model is based on 
public funding and equal services, regardless 
of the financial situation of the individual. 
Health services are organised in national or 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Outcomes will be evaluated directly on clients’ de-
sired everyday activities and close to ordinary reha-
bilitation practice.

 ⇒ Multiple baseline designs provide rich data of an in-
dividual’s responses to an intervention.

 ⇒ The study uses a second sample of three partici-
pants to contribute to external validity.

 ⇒ Visual analyses are criticised for being subjective; 
therefore, visual aids and quantifications are applied.

 ⇒ The practice settings combined with ethical con-
cerns for persons with newly acquired brain injury 
can influence methodological recommendations.
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regional hospitals or community healthcare services in 
the municipalities.8 Community health services have an 
increasingly important role in delivering rehabilitation 
services near or in the clients’ own home environment 
both for sustainability reasons and the quality of life of 
the individual.9

Self- reported unmet needs after stroke are associated 
with cognitive challenges.10 Research shows that Norwe-
gian ABI survivors report that rehabilitation services typi-
cally focus on physical impairment and environmental 
adaptation, even when cognitive challenges are the domi-
nant factor in experienced difficulties in occupational 
performance.11 12

Recent systematic reviews, however, provide evidence of 
how cognitive rehabilitation interventions can be effec-
tive to individuals, even years after the initial injury.13 
Nonetheless, the researchers debate the manner in which 
interventions used in cognitive rehabilitation often are 
decontextualised from the real world. They point out that 
evaluation of rehabilitation effectiveness typically occurs 
at the impairment level, with limited evidence on how 
these changes translate into meaningful improvements in 
clients’ everyday lives.13

Occupational therapists (OT) are concerned with 
clients’ occupational performances in everyday life, and 
persons with cognitive challenges after ABI are a large 
client group for community- based OTs in Norway.14 
Nevertheless, Norwegian community- based OTs call for 
a focus on and development of interventions to meet 
the needs of this client group.15 16 International studies 
describe that community- based OTs apply interventions 
like task training in everyday activities, compensatory 
strategies, metacognitive strategy training, adaptations to 
the environment and paper- and- pencil/computer exer-
cises in the rehabilitation of clients with cognitive chal-
lenges after ABI.17–20 Only a few of these OTs report they 
use standardised interventions. Consequently, studies 
concerned with cognitive rehabilitation should evaluate 
standardised interventions for persons with cognitive 
challenges conducted directly on clients’ occupational 
performances in everyday life.

The Perceive, Recall, Plan and Perform system (PRPP) 
of assessment and intervention is a standardised system 
that was developed for OTs to determine the impact of 
cognitive challenges with a focus on clients’ everyday 
occupational performances.21 The PRPP system investi-
gates how effective the client applies cognitive strategies 
to enhance task mastery, rather than the neuropsycho-
logical changes after the brain injury often expressed as 
specific cognitive impairments. Cognitive strategies are 
internally generated thinking processes a person uses to 
plan what they will do and to adapt to external demands 
during task performance.22 Effective cognitive strategy 
application is strongly related to functional performance 
and independence in ABI clients.23 Principles from infor-
mation process theory and established theories of neural 
plasticity, systematic instructions, errorless learning and 
task oriented training forms the basis of the development 

of the PRPP intervention.24 The intervention both focuses 
on task training and cognitive strategy training within 
natural everyday tasks and contexts.

The PRPP system is designed for use with persons with 
decreased performance in everyday tasks due to cognitive 
challenges, regardless of age and diagnosis, and it func-
tions to both evaluate occupational performance and 
train independent mastery in everyday situations.24 The 
intervention has a growing research base and usage.25 
The efficacy of the PRPP approach has been observed 
in younger persons with traumatic brain injury,26 chil-
dren with learning disabilities27 and in combination with 
sensory activity schedules for children with autism and 
learning disabilities.28 The approach is used for older 
persons with ABI in community- based rehabilitation but 
is so far not evaluated systematically through research. 
Therefore, we will investigate the effectiveness of the 
PRPP system of intervention as used in community- based 
rehabilitation to meet the needs of older adults with 
cognitive challenges after ABI to improve independence 
in everyday life.

Aim
The purpose of this paper is to describe the protocol for 
a trial to investigate the effectiveness of the PRPP inter-
vention for older adults experiencing difficulties with 
task performance due to cognitive challenges after brain 
injury.

Research questions
1. How effective is the PRPP intervention in increasing 

mastery of task performance over a limited period of 
community- based rehabilitation for persons with cog-
nitive challenges following ABI?

2. How effective is the PRPP intervention in increasing 
cognitive strategy application in task performance over 
a limited period of community- based rehabilitation for 
persons with cognitive challenges following ABI?

3. To what extent is task mastery maintained for partic-
ipants with ABI who have received cognitive strategy 
training in the context of a community- based rehabili-
tation unit 4 weeks after discharge to home?

4. To what extent is the cognitive strategy application 
maintained and generalised in everyday tasks and con-
texts 4 weeks after discharge to home?

Rationale for trial design
Single- case experimental designs (SCEDs) are experi-
mental designs aiming to evaluate the effect of an inter-
vention in trials with a small number of participants.29 In 
SCED, the experimental control comes from repeated 
measures within the individual participant, rather than 
the number of participants. The trial will apply a non- 
concurrent multiple baseline design (MBD) across 
participants that is particularly suited for evaluation of 
non- reversable rehabilitation effects.29 At least five data 
collection points within each phase and a minimum of 
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three participants is recommended to meet design quality 
standards.30

The MBD design is chosen for both pragmatic and 
ethical reasons when considering the context in which 
the trial takes place. First, there are few PRPP- trained OTs 
working in community- based rehabilitation in Norway; 
thus, they cannot provide the PRPP intervention for 
enough participants for a randomised controlled trial. 
Second, an MBD can systematically collect empirical data, 
even from a heterogeneous rehabilitation setting, along 
with experimental control of the variables within a single 
participant.31

METHODS AND ANALYSIS
Designing the trial
The efficacy of nine sessions of the PRPP intervention will 
be evaluated using a non- concurrent MBD across partic-
ipants (n=at least 6). Repeated measurements of the 
participants will be completed during a baseline phase, 
an intervention period, a postintervention phase and a 
follow- up phase. This paper is guided by the SPENT 2019 
checklist for protocols for n- of- 1 trial,32 together with 
Risk of Bias in N- of- 1 Trials to minimise risk of biases.30 
Important considerations for developing clinical trials are 
also found in the Medical Research Council guidance for 
developing and evaluating complex interventions.33 The 
Single- Case Reporting Guideline In BEhavioral Interven-
tions will be used to guide reporting of the results.34

Patient and public involvement
The Norwegian Association for Stroke Survivors35 was 
contacted on behalf of stroke survivors and their relatives 
to receive input on the trials’ relevance. Municipalities 
with PRPP- trained OTs were contacted, and two formal 
agreements were signed with their leaders. Planning of 
the study took place in dialogue with the participating 
OTs.

Setting
The study will be conducted within community- based 
rehabilitation services in two municipalities in South- East 
Norway with about 15 000 (municipality A) and 55 000 
(municipality B) inhabitants, which in Norway represents 
one medium and one large sized municipality.36 The 
rehabilitation services are offered at health centres that 
include residential units for older adults with various 
diagnoses, conditions and service needs. The services 
in municipality A are organised in a short stay unit with 
24/7 nursing staff and a physician once a week or more 
if required. The clients can receive rehabilitation services 
from nurses, nursing assistants, physical and OTs in this 
unit. The services in municipality B consist of an assess-
ment unit from which clients are then transferred to 
either short stay units or rehabilitation units in the health 
centre. The short stay units are similar to municipal A, 
and the rehabilitation unit has an interdisciplinary team 
consisting of nursing staff 24/7, physical and OTs, and 

a physician once a week or more if required. Speech 
therapy can be referred across units. The vast majority 
of the clients are over 65 years old, and a typical stay in 
both health centers is 2–4 weeks, with the possibility of 
supplementing with another 2–3 weeks or more in special 
circumstances, such as a drop in the client’s health condi-
tion or the client’s home not yet sufficiently adapted to 
their needs. The OTs providing the PRPP intervention 
are working in different units in these health centers and 
are trained in the PRPP assessment and intervention.

Participants, recruitment and inclusion criteria
Any client admitted to the health centre with an ABI that 
is referred to OT services will be considered for inclusion 
in the trial by their OT. In this way, we follow ordinary 
practice and do not exclude clients because of their age; 
however, since we started the dialogue with the OTs, all 
their clients were older adults (65+ years). Exclusion 
criteria will be already diagnosed dementia, congen-
ital brain damage or developmental disability, language 
barriers or severe hearing loss so instructions cannot be 
understood, or severe arousal problems, and physical 
disabilities that hinder performance of most daily activi-
ties. If the participant shows mastery above 85% of PRPP 
assessment stage 1, they either need to be assessed in 
more cognitively challenging tasks based on the OTs clin-
ical reasoning or will be excluded with ‘effective cognitive 
strategy applications in occupational performance’. If the 
client meets the inclusion criteria, the OT provides infor-
mation about the trial, asks the client to participate, and 
collects oral or written consent.

Intervention to be studied
The aim of the PRPP intervention is to enhance mastery 
in performance of needed or desired everyday tasks and 
extend traditional task training.24 The specific cognitive 
strategy application behaviours identified through the 
PRPP assessment as having the most impact on mastery 
are addressed for individualised intervention planning 
(see figure 1).37

The OT follows the PRPP intervention manual24 and 
gives systematic instructions to support the clients’ cogni-
tive capacity to think about ‘doing’ in different tasks in 
various contexts. Further, the OT uses graded verbal, 
visual or physical prompts and cues directly during task 
performances through teaching participants to apply a 
sequence of processing strategies to ‘Stop/Attend, Sense, 
Think, Do’. ‘Stop/attend’ is to gain the required level of 
arousal/attention for the task, while ‘Sense’ is to perceive 
sensory information relevant to the task. ‘Think’ relates 
to engaging in recall or planning strategies to develop a 
plan of action. Lastly, ‘Do’ is then to implement the plan. 
Clients will learn to apply these strategies to their task 
performance by initially observing and modelling the 
OTs. The OT’s role as a cognitive mediator fades as the 
person begins to internalise the strategies and apply them 
across a range of tasks and settings.24
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Treatment as usual
During all phases, the participants will receive ‘treatment 
as usual’ from the interdisciplinary team, except for the 
PRPP intervention. Treatment as usual from the OT 
could involve providing assistive technology, housing and 
environmental adaptation and upper extremity training. 
Treatment as usual could also involve other rehabilita-
tion services, such as physical therapy, and the clients are 
encouraged by the nursing staff to do daily activities. Treat-
ment as usual is described by the treating OTs based on 
the patient record and dialogue with the interdisciplinary 
team and the influence considered by the researcher in 
dialogue with the OT.

Target behaviour: measures and data collection
Target behaviour is five everyday tasks that are valued by 
the participant and useful in their rehabilitation. The 
tasks could include different parts of morning routines, 
simple or complex meal planning or preparation, use of 
a cell phone, leisure activities or other household and 
community activities.

The primary outcome measure is the PRPP assessment 
stage 1.38 The five everyday tasks will each be divided into a 
series of significant steps and measured in the percentage 
mastery (0%–100%) of the steps according to the PRPP 
assessment stage 1 as a functional measure. Performance 
on stage 1 is simultaneously scored by denoting errors of 
omission, accuracy, repetition and timing as a basis for 
intervention planning.

As a second outcome measure, the PRPP assessment 
stage 238 is used to measure the effectiveness of observable 
cognitive strategy application behaviours in everyday task 
performance. A total of 34 cognitive strategy behaviours, 

termed descriptors, can be seen in the outer ring of the 
PRPP- model in figure 1. The PRPP assessment stage 2 is 
criterion- referenced and evaluated on a three- point scale: 
(3) effective task performance, (2) questionable or (1) 
not effective.

Studies have established clinical utility, validity and 
reliability in brain injury populations for the PRPP assess-
ment.39–42 The tool can be used to establish measurable 
and client- centred goals for the intervention and enable 
a dynamic assessment.23 39 Construct validity is demon-
strated,41 the assessment is sensitive to changes,40 and 
a high test procedure reliability and a moderate inter- 
rater reliability was established when used to measure 
agreement between therapists.42 Additional validity and 
reliability studies are conducted, but they are on other 
populations.43–45

Generalisation measures
Generalisation measures will be used to evaluate whether 
there are relevant changes beyond the primary and 
secondary outcomes and, thus, contribute to external 
validity.30 The Goal Attainment Scale (GAS) and the 
Barthel Index will serve as generalisation measures for the 
target behaviours. The GAS46 provides an individualised 
measure for a clinically meaningful level of performance 
for the five tasks. The GAS is a method of quantifying 
the extent to which the participants’ individual goals are 
achieved during intervention. The score of −2 is the base-
line value, 0 is goal attainment, better outcome scores are 
+1 and +2, and worse outcome scores are −1 and −2.

The Barthel Index is a functional evaluation of inde-
pendence in daily activities.47 The participants score 0, 1 
or 2 points and a maximum score of 20 indicates indepen-
dence in personal daily activities, and a score of 0 points 
indicates total dependency.48

Demographic data will be gathered and used to describe 
the sample, such as age, marital status, living conditions, 
education, work history, diagnoses and comorbidities, 
home healthcare services at the time of the ABI- incident 
and the time since the ABI, characteristics of the ABI, 
medication and information of other interventions will 
be documented.

Blind rating and inter-rater reliability
OTs who provide the interventions complete data collec-
tion for the PRPP assessment and provide the PRPP 
intervention as is usual in the rehabilitation process. An 
aspect of the SCED is to address the inter- rater reliability 
of the assessments, which is done for evaluating the effec-
tiveness of the interventions. To address the inter- rater 
reliability,30 20% of the assessments with PRPP stages 1 
and 2 from each phase are video recorded by the treating 
OT or a colleague and assessed randomly by an external 
and blinded PRPP- trained OT. If the participant opposes 
video recording, a second PRPP- trained OT at the unit 
assesses 20% of the measurement, but in the present units 
it is not possible to blind the phases for this assessor.

Figure 1 The Perceive, Recall, Plan and Perform System 
of Task Analysis, the 4 quadrants Perceive, Recall, Plan and 
Perform, the 12 subquadrants, and the outer circle with 
observable descriptors.21
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Procedure
The first participant included in each municipality will 
automatically be assigned by the OT to the first of 3 tiers 
and allocated to a baseline phase of 3 days (see table 1). 
For replication across participants and a delayed start of 
the intervention phase, the second participant included 
will be allocated to a baseline phase of 5 days and the 
third a baseline phase of 7 days.

The baseline phases
In interdisciplinary teams, it is natural that other members 
have adopted some of the prompting techniques used in 
PRPP Intervention. The OT, nursing staff and rehabilita-
tion team members are directed explicitly not to give any 
PRPP strategy training in this phase. The OT scores PRPP 
assessment stage 1 and 2 at five points and GAS for each 
of the five tasks. The Barthel Index is scored by a member 
of the interdisciplinary team.

The intervention phases
The intervention phase starts immediately after the given 
baseline phase. A PRPP intervention plan is developed 
by the OT with information about tasks, environment, 
goals, location where tasks will be performed, timing and 
prompts from least to most. The OT will practice PRPP 
strategy training in the five selected tasks in its natural 
context in the units three times a week with each session 
at 45–60 min in duration. To what degree the interdisci-
plinary team or relatives give prompts and cues based on 
the PRPP intervention will vary and be described. The 
OTs measure the five tasks with PRPP assessment stage 1 
and 2 at five points during the intervention phase.

The postintervention phases
After nine sessions, there will be five measurements of 
the same tasks without the PRPP intervention to assess if 
the client has internalised the strategies. The OT scores 
the GAS, and a member from the interdisciplinary team 
scores the Barthel Index.

The follow-up phases
The OT from the rehabilitation unit conducts a home 
visit to the participant 4 weeks after discharge. A new 
measurement with PRPP stages 1 and 2 of the 5 tasks will 
be completed by the OT in addition to two new tasks. 
This is to measure whether the observed effects from 
the intervention and postintervention phases persist and 
whether the cognitive strategy application is generalised 

to a variety of everyday tasks and contexts. The OT scores 
PRPP assessment stages 1 and 2, and GAS, and home 
care staff or a person from the rehabilitation team scores 
Barthel Index.

Data analysis plan
Visual analysis and descriptive statistics will be used to 
examine the effect of the intervention. Data patterns from 
the primary outcome measure from PRPP assessment 
stage 1 will be graphed for each participant in percentage 
mastery for each task. The secondary outcome measures 
from the participants’ cognitive strategy application 
from PRPP assessment stage 2 for each participant for all 
tasks collapsed are inserted in the Cognitive Strategy Use 
Profile graph.38 The expected data pattern is variability 
between the tasks, and an immediate improvement is 
expected when the intervention is introduced; further, it 
is expected that the strategies are internalised and there-
fore a persistent positive trend in the postintervention 
and follow- up phases will be shown. Both graphs will be 
analysed to determine if there is an immediate change in 
the target behaviour from the baseline to the interven-
tion phase. Furthermore, if the expected trends drop, 
persist, or increase when measured without intervention 
in the postintervention. The follow- up measurements will 
be compared with the postintervention data for mainte-
nance of task mastery and a presumable internalisation 
of the cognitive strategies. The cognitive strategy appli-
cation will be analysed if they are applied in the two new 
and untrained activities compared with the five trained 
activities. Decisions are indexed as yes, no, or unsure, but 
they need further investigation.31

A four- step procedure will be used to systematically 
evaluate the graphs for the presence of a functional rela-
tionship within each participant31 p. 157:

Step 1: Evaluates the stability of the baseline data.
Step 2: Within- phase data are assessed for consistency.
Step 3: Consists of making between- phase comparisons 

of adjacent phases.
Step 4: Consists of integrating all this information 

to determine if the intervention effect has been inde-
pendently demonstrated at least three times.

Steps 1–3 will be examined for level, trend, variability, 
immediacy of the effect, overlap and consistency of the 
data pattern across similar phases. The detailed steps for 
systematic visual analysis from Lane and Gast49 will be 
followed. Step 4 will be inspected for evidence after the 

Table 1 Study procedure

Tier 1 3 days baseline 9 sessions PRPP intervention 45–60 min each, at 
3 sessions for 3 weeks

Postintervention 
measurement

4 weeks after discharge; 
follow- up measurement

Tier 2 5 days baseline 9 sessions PRPP intervention 45–60 min each, at 
3 sessions for 3 weeks

Postintervention 
measurement

4 weeks after discharge; 
follow- up measurement

Tier 3 7 days baseline 9 sessions PRPP intervention 45–60 min each, at 
3 sessions for 3 weeks

Postintervention 
measurement

4 weeks after discharge; 
follow- up measurement

PRPP, Perceive, Recall, Plan and Perform.
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categorisation of strong (at least three demonstrations 
of effect and no demonstration of no effect), moderate 
(at least three demonstrations of effect, but with at least 
one demonstration of no effect) or no evidence (less 
than three demonstrations of the intervention effect) 
after Kratochwill et al.50 The mean and median values are 
described for all tasks collapsed and changes described 
between the phases for both primary and secondary 
outcomes to compare to the examination of the visual 
inspections.

Clinical significance can immediately be noticed from 
the participants’ percentage mastery in the everyday 
tasks. In addition, this will be supported with improve-
ments in the Barthel Index and GAS and qualitative state-
ments from the participant, relatives and staff members. 
It is important to consider if the independence in certain 
tasks also leads to less service needs or other impacts 
compared with the different phases.

Replication and generalisation
To meet the SCED standard to show the experimental 
effect in MBD,30 three direct replications across a sample 
of three participants are included. This experimental 
effect is then systematically replicated with another 
sample of three participants. The first pilot was included 
in April 2021, and we will continue to recruit participants 
throughout the end of 2022, even if the number exceeds 
two full samples of six participants altogether.

Procedural fidelity
A checklist for the entire protocol is made, where the 
treating OTs mark the steps as completed or not. This 
checklist is assessed by the first author, and high fidelity 
is suggested by at least 80% agreement with the proce-
dure checklist.31 The treatment sessions are highly indi-
vidualised to the participant and the context and are not 
externally assessed for fidelity. The fact that the OTs need 
PRPP training and are assessed as competent supports the 
delivery of the interventions across the treating OTs. The 
number of invited participants and number and cause of 
excluded clients will be noted. Participants who provide 
incomplete data will be presented in a raw data record. A 
process evaluation of the trial is planned to be explored 
with qualitative data including interviews of OTs and 
participants about their experiences of the study and the 
intervention.

DISCUSSION
This paper describes a study protocol for the evaluation 
of the PRPP System of intervention for use in community- 
based rehabilitation with older persons that have difficul-
ties with task performance due to cognitive challenges 
after ABI. The main goal of the PRPP is to enable clients 
to use cognitive strategies more effectively to increase 
mastery in everyday tasks. It is of great importance both to 
the individual and sustainability of community healthcare 
that the ageing population can reach their maximum 

independence level in their everyday life. Cognitive reha-
bilitation research is typically performed at an impair-
ment level, with the expectation that the results will 
translate into increased performance in everyday tasks.13 
This trial will not measure cognitive challenges at an 
impairment level, but rather how effectively the partici-
pants apply cognitive strategies to perform real- world 
tasks. The PRPP System of assessment and intervention 
allows both evaluation and intervention directly in the 
participants’ everyday task performance. To date, studies 
have not evaluated the PRPP System of intervention in 
this population of older adults, and the results of this trial 
can potentially contribute to an evidence- based practice 
for community- based OTs.

SCED is a method used to collect empirical data system-
atically and with experimental control and are suitable 
for a heterogenous ABI population in a neuropsycholog-
ical rehabilitation setting.31 The use of MBD across partic-
ipants enables us to analyse changes within the individual 
rather than an average as is typical in group- level designs. 
Concurrent baseline phases are preferred, but in this 
chosen real- world setting, this is not possible.

The design is also compatible with the mission of occu-
pational therapy, where the context should be natural 
and dynamic and the tasks should be meaningful for 
the individual.51 In rehabilitation after ABI, we expect 
recovery; therefore, it is important to monitor if the 
immediate effect after the experimental PRPP interven-
tion is present, and it is also important to monitor if the 
improvements continue after the OT fades their pres-
ence. We are aware that the everchanging practice setting 
combined with the participants’ very different needs and 
expectations for rehabilitation can threaten methodolog-
ical recommendations.

Ethics and disseminations
This trial, including the protocol and data management 
plan, is approved by The Norwegian Regional Ethics 
Committee (Project number 215391) and the trial will be 
conducted in line with the Declaration of Helsinki.52 The 
PRPP intervention study is considered to have few risks 
and harms. In addition, we emphasise the ethical aspect 
that the present intervention procedure is close to the 
ordinary practice for this client group.

Each participant will have a dialogue about their own 
results (both positive and negative) with the OT as is usual 
in a rehabilitation process. The results of the study will be 
published in peer- reviewed scientific journals, preferably 
rehabilitation or occupational therapy journals, as well 
as communicated at relevant national and international 
congresses.

Acknowledgements Dr. Jørn Isaksen contributed to methodological discussions. 
We thank him and the collaborating municipalities, the OTs collecting the data, and 
the participants.

Contributors MØL, AUO, US and LS all contributed to planning and designing the 
study, critically revised the manuscript and approved the final version. MØL and LS 
held contact with the conducting OTs. MØL wrote the first draft of the manuscript 
and is the submitting author.



7Lindstad MØ, et al. BMJ Open 2022;12:e060206. doi:10.1136/bmjopen-2021-060206

Open access

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Consent obtained directly from patient(s) in fully 
trial

Ethics approval For the fully trial, we have approval from the Norwegian Regional 
Ethics Committee, ID 215391, and participants will give informed consent to 
participate in the study before taking part. For this submitting protocol manuscript, 
there are no human participants involved.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Marte Ørud Lindstad http://orcid.org/0000-0003-1100-3381

REFERENCES
 1 Béjot Y, Bailly H, Durier J, et al. Epidemiology of stroke in Europe and 

trends for the 21st century. Presse Med 2016;45:e391–8.
 2 Brazinova A, Rehorcikova V, Taylor MS, et al. Epidemiology of 

traumatic brain injury in Europe: a living systematic review.  
J Neurotrauma 2021;38:1–30.

 3 Norrving B, Barrick J, Davalos A, et al. Action plan for stroke in 
Europe 2018- 2030. Eur Stroke J 2018;3:309–36.

 4 Andelic N, Røe C, Tenovuo O, et al. Unmet rehabilitation needs after 
traumatic brain injury across Europe: results from the CENTER- TBI 
study. J Clin Med 2021;10:1035–18.

 5 Munthe- Kaas R, Aam S, Ihle- Hansen H, et al. Impact of different 
methods defining post- stroke neurocognitive disorder: the Nor- 
COAST study. Alzheimers Dement 2020;6:e12000.

 6 Chen R- L, Balami JS, Esiri MM, et al. Ischemic stroke in the elderly: 
an overview of evidence. Nat Rev Neurol 2010;6:256–65.

 7 Gardner RC, Dams- O'Connor K, Morrissey MR, et al. Geriatric 
traumatic brain injury: epidemiology, outcomes, knowledge gaps, 
and future directions. J Neurotrauma 2018;35:889–906.

 8 Norwegian Ministry of Health and Care Services. Health and care 
[HelseOmsorg21]. Oslo Norwegian Ministry of Health and Care 
Services; 2021. https://www.regjeringen.no/en/topics/health-and- 
care/id917/ [Accessed 19 Nov 2021].

 9 Meld. St. 15 (2017–2018). Leve hele livet — En kvalitetsreform for 
eldre [A full life - all your life. A quality reform for older persons]. Oslo 
Norwegian Ministry of Health and Care Services; 2018.

 10 McKevitt C, Fudge N, Redfern J, et al. Self- reported long- term needs 
after stroke. Stroke 2011;42:1398–403.

 11 Andelic N, Soberg HL, Berntsen S, et al. Self- perceived health care 
needs and delivery of health care services 5 years after moderate- to- 
severe traumatic brain injury. PM R 2014;6:1013–21.

 12 Arntzen C, Hamran T. Rehabiliteringsforløp etter hjerneslag [Recovery 
trajectory after stroke]. Geriatrisk sykepleie 2015;3:24–34.

 13 Cicerone KD, Goldin Y, Ganci K, et al. Evidence- based cognitive 
rehabilitation: systematic review of the literature from 2009 through 
2014. Arch Phys Med Rehabil 2019;100:1515–33.

 14 Stigen L, Bjørk E, Lund A. Occupational therapy interventions for 
persons with cognitive impairments living in the community. Occup 
Ther Health Care 2022:1–20.

 15 Gramstad A, Nilsen R. Prioriterte områder for forskning blant 
kommuneergoterapeuter i Norge. [Prioritized topics for research 
amongst Norwegian occupational thrapists]. Ergoterapeuten 
2017;3:36–45.

 16 Stigen L, Bjørk E, Lund A. The conflicted practice: municipal 
occupational therapists' experiences with assessment of clients with 
cognitive impairments. Scand J Occup Ther 2019;26:261–72.

 17 Downing M, Bragge P, Ponsford J. Cognitive rehabilitation following 
traumatic brain injury: a survey of current practice in Australia. Brain 
Impairment 2019;20:24–36.

 18 Koh C- L, Hoffmann T, Bennett S, et al. Management of patients with 
cognitive impairment after stroke: a survey of Australian occupational 
therapists. Aust Occup Ther J 2009;56:324–31.

 19 Korner- Bitensky N, Barrett- Bernstein S, Bibas G, et al. National 
survey of Canadian occupational therapists' assessment and 
treatment of cognitive impairment post- stroke. Aust Occup Ther J 
2011;58:241–50.

 20 Holmqvist K, Ivarsson A- B, Holmefur M. Occupational therapist 
practice patterns in relation to clients with cognitive impairment 
following acquired brain injury. Brain Inj 2014;28:1365–73.

 21 Chapparo C, Ranka JL. The perceive: recall: plan: perform (PRPP) 
system of task analysis, 2013. Available: http://www.occupational 
performance.com/category/assessments/prpp/ [Accessed 26 May 
2020].

 22 Toglia JP, Rodger SA, Polatajko HJ. Anatomy of cognitive strategies: 
a therapist's primer for enabling occupational performance. Can J 
Occup Ther 2012;79:225–36.

 23 Nott MT, Chapparo C. Cognitive strategy use in adults with acquired 
brain injury. Brain Inj 2020;34:508–14.

 24 Chapparo C, Ranka J. The PRPP intervention course manual; 2018.
 25 Chapparo C, Ranka JL, Nott MT. Perceive, Recall, Plan and Perform 

(PRPP) System of Task Analysis and Intervention. In: Curtin M, Egan 
M, Adams J, eds. Occupational therapy for people experiencing 
illness, injury or impairment: promoting occupation and participation. 
7rd ed. Edinburgh: Elsevier, 2017: 243–57.

 26 Nott MT, Chapparo C, Heard R. Effective occupational therapy 
intervention with adults demonstrating agitation during post- 
traumatic amnesia. Brain Inj 2008;22:669–83.

 27 Juntorn S, Sriphetcharawut S, Munkhetvit P. Effectiveness 
of information processing strategy training on academic task 
performance in children with learning disabilities: a pilot study. 
Occup Ther Int 2017;2017:1–13.

 28 Mills C, Chapparo C, et al. Use of perceive, recall, plan, perform 
stage two cognitive task analysis for students with autism and 
intellectual disability: the impact of a sensory activity schedule.  
J Occup Ther Sch Early Interv 2017;10:232–53.

 29 Krasny- Pacini A, Evans J. Single- case experimental designs to 
assess intervention effectiveness in rehabilitation: a practical guide. 
Ann Phys Rehabil Med 2018;61:164–79.

 30 Tate RL, Perdices M, Rosenkoetter U, et al. Revision of a method 
quality rating scale for single- case experimental designs and n- 
of- 1 trials: the 15- item risk of bias in n- of- 1 trials (RoBiNT) scale. 
Neuropsychol Rehabil 2013;23:619–38.

 31 Tate RL, Perdices M. Single- case experimental designs for clinical 
research and neurorehabilitation settings. planning, conduct, analysis 
and reporting. New York: Routledge, 2019.

 32 Porcino AJ, Shamseer L, Chan A- W, et al. Spirit extension 
and elaboration for n- of- 1 trials: spent 2019 checklist. BMJ 
2020;368:m122.

 33 Craig P, Dieppe P, Macintyre S, et al. Developing and evaluating 
complex interventions: the new medical Research Council guidance. 
BMJ 2008;337:a1655–6.

 34 Tate RL, Perdices M, Rosenkoetter U, et al. The single- case reporting 
guideline in behavioural interventions (SCRIBE) 2016: explanation 
and elaboration. Arch Sci Psychol 2016;4:10–31.

 35 Norwegian Association for Stroke Survivors. Main board, 2021. 
Available: https://slagrammede.org/hovedstyret/ [Accessed 20 Aug 
2021].

 36 Statistics Norway. Grouping of municipalities after population 
and economic framework 2020 [Gruppering av kommuner etter 
folkemengde og økonomiske rammebetingelser 2020]. Oslo 
Statistics Norway; 2020.

 37 Ranka J. Description of the PRPP intervention: occupational 
performance model (Asutralia), 2014. Available: www.occupati 
onalperformance.com/interventions/cognitive-strategies/prpp- 
intervention/ [Accessed 10 Jun 2021].

 38 Ranka J, Chapparo C. The PRPP assessment course manual; 2015.
 39 Fry K, O'Brien L. Using the perceive, recall, plan and perform system 

to assess cognitive deficits in adults with traumatic brain injury: a 
case study. Aust Occup Ther J 2002;49:182–7.

 40 Nott MT, Chapparo C. Measuring information processing in a client 
with extreme agitation following traumatic brain injury using the 
perceive, recall, plan and perform system of task analysis. Aust 
Occup Ther J 2008;55:188–98.

 41 Nott MT, Chapparo C. Exploring the validity of the perceive, recall, 
plan and perform system of task analysis: cognitive strategy use 
in adults with brain injury. British Journal of Occupational Therapy 
2012;75:256–63.

 42 Nott MT, Chapparo C, Heard R. Reliability of the perceive, recall, 
plan and perform system of task analysis: a criterion- referenced 
assessment. Aust Occup Ther J 2009;56:307–14.

 43 Aubin G, Stip E, Gélinas I, et al. Daily activities, cognition and 
community functioning in persons with schizophrenia. Schizophr Res 
2009;107:313–8.

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-1100-3381
http://dx.doi.org/10.1016/j.lpm.2016.10.003
http://dx.doi.org/10.1089/neu.2015.4126
http://dx.doi.org/10.1089/neu.2015.4126
http://dx.doi.org/10.1177/2396987318808719
http://dx.doi.org/10.3390/jcm10051035
http://dx.doi.org/10.1002/trc2.12000
http://dx.doi.org/10.1038/nrneurol.2010.36
http://dx.doi.org/10.1089/neu.2017.5371
https://www.regjeringen.no/en/topics/health-and-care/id917/
https://www.regjeringen.no/en/topics/health-and-care/id917/
http://dx.doi.org/10.1161/STROKEAHA.110.598839
http://dx.doi.org/10.1016/j.pmrj.2014.05.005
http://dx.doi.org/10.1016/j.apmr.2019.02.011
http://dx.doi.org/10.1080/07380577.2022.2056777
http://dx.doi.org/10.1080/07380577.2022.2056777
http://dx.doi.org/10.1080/11038128.2018.1445778
http://dx.doi.org/10.1017/BrImp.2018.12
http://dx.doi.org/10.1017/BrImp.2018.12
http://dx.doi.org/10.1111/j.1440-1630.2008.00764.x
http://dx.doi.org/10.1111/j.1440-1630.2011.00943.x
http://dx.doi.org/10.3109/02699052.2014.919529
http://www.occupationalperformance.com/category/assessments/prpp/
http://www.occupationalperformance.com/category/assessments/prpp/
http://dx.doi.org/10.2182/cjot.2012.79.4.4
http://dx.doi.org/10.2182/cjot.2012.79.4.4
http://dx.doi.org/10.1080/02699052.2020.1725837
http://dx.doi.org/10.1080/02699050802227170
http://dx.doi.org/10.1080/19411243.2017.1335262
http://dx.doi.org/10.1080/19411243.2017.1335262
http://dx.doi.org/10.1016/j.rehab.2017.12.002
http://dx.doi.org/10.1080/09602011.2013.824383
http://dx.doi.org/10.1136/bmj.m122
http://dx.doi.org/10.1136/bmj.a1655
http://dx.doi.org/10.1037/arc0000027
https://slagrammede.org/hovedstyret/
www.occupationalperformance.com/interventions/cognitive-strategies/prpp-intervention/
www.occupationalperformance.com/interventions/cognitive-strategies/prpp-intervention/
www.occupationalperformance.com/interventions/cognitive-strategies/prpp-intervention/
http://dx.doi.org/10.1046/j.1440-1630.2002.00337.x
http://dx.doi.org/10.1111/j.1440-1630.2007.00685.x
http://dx.doi.org/10.1111/j.1440-1630.2007.00685.x
http://dx.doi.org/10.4276/030802212X13383757345067
http://dx.doi.org/10.1111/j.1440-1630.2008.00763.x
http://dx.doi.org/10.1016/j.schres.2008.08.002


8 Lindstad MØ, et al. BMJ Open 2022;12:e060206. doi:10.1136/bmjopen-2021-060206

Open access 

 44 Steultjens EMJ, Voigt- Radloff S, Leonhart R, et al. Reliability of the 
perceive, recall, plan, and perform (PRPP) assessment in community- 
dwelling dementia patients: test consistency and inter- rater 
agreement. Int Psychogeriatr 2012;24:659–65.

 45 Van Keulen- Rouweler BJ, Sturkenboom IHWM, Kottorp A, et al. The 
perceive, recall, plan and perform (PRPP) system for persons with 
Parkinson's disease: a psychometric study. Scand J Occup Ther 
2017;24:65–73.

 46 Kiresuk TJ, Smith A, Cardillo JE. Goal attainment scaling: 
applications, theory, and measurement. New York: Psychology Press, 
1994.

 47 Mahoney FI, Barthel DW. Functional evaluation: the Barthel index: a 
simple index of independence useful in scoring improvement in the 
rehabilitation of the chronically ill. Md State Med J 1965;14:61–5.

 48 Collin C, Wade DT, Davies S, et al. The Barthel ADL index: a reliability 
study. Int Disabil Stud 1988;10:61–3.

 49 Lane JD, Gast DL. Visual analysis in single case experimental 
design studies: brief review and guidelines. Neuropsychol Rehabil 
2014;24:445–63.

 50 Kratochwill TR, Hitchcock JH, Horner RH, et al. Single- case 
intervention research design standards. Remedial Spec Educ 
2013;34:26–38.

 51 Lane JD, Ledford JR, Gast DL. Single- case experimental design: 
current standards and applications in occupational therapy. Am J 
Occup Ther 2017;71:7102300010p1–7102300010.

 52 World Medical Association. WMA Declaration of Helsinki – ethical 
principles for medical research involving human subjects; 2018 
[Accessed 02 Jun 2021].

http://dx.doi.org/10.1017/S1041610211002249
http://dx.doi.org/10.1080/11038128.2016.1233291
http://www.ncbi.nlm.nih.gov/pubmed/14258950
http://dx.doi.org/10.3109/09638288809164103
http://dx.doi.org/10.1080/09602011.2013.815636
http://dx.doi.org/10.1177/0741932512452794
http://dx.doi.org/10.5014/ajot.2017.022210
http://dx.doi.org/10.5014/ajot.2017.022210

	Effectiveness of the Perceive, Recall, Plan and Perform intervention for persons with brain injury in community-­based rehabilitation: protocol for a single-­case experimental design with multiple baselines
	Abstract
	Introduction﻿﻿
	Aim
	Research questions
	Rationale for trial design

	Methods and analysis
	Designing the trial
	Patient and public involvement
	Setting
	Participants, recruitment and inclusion criteria
	Intervention to be studied
	Treatment as usual
	Target behaviour: measures and data collection
	Generalisation measures
	Blind rating and inter-rater reliability
	Procedure
	The baseline phases
	The intervention phases
	The postintervention phases
	The follow-up phases

	Data analysis plan
	Replication and generalisation
	Procedural fidelity

	Discussion
	Ethics and disseminations

	References


