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Abstract
Introduction  After a stroke, 55% of survivors do not 
regain the ability to completely use their arm in daily 
life functioning. Currently, evidence-based guidelines 
recommend functional training for improving the affected 
hand after stroke. However, promoting an optimal quantity 
and quality of functional training is influenced by personal 
and environmental contextual factors. Studies that 
comprehensively target multiple factors regulating arm use 
are limited. This study compares the effects of functional 
training to multifactorial context-enhancing functional 
training program for improving functional arm use and 
recovery after stroke.
Methods and analysis  This is a protocol for an observer-
blinded, two parallel groups, randomised controlled 
trial. A total of 126 community-dwelling subacute and 
chronic stroke survivors will be included in the study. A 
tailor-made multifactorial context-enhancing intervention-
incorporating education, environmental enrichment and 
behaviour change techniques to reinforce functional 
training will be provided to the experimental group. The 
functional training group will be provided with functional 
exercises. The intervention will be delivered for 2 
months. The primary outcomes of functional arm use and 
recovery will be measured using Motor Activity Log, Goal 
Attainment Scale and Rating of Everyday Arm-use in the 
Community and Home scale. The secondary outcomes 
of arm motor impairment and function will be measured 
using Fugl-Meyer upper limb score, Action Research Arm 
Test, ABILHAND questionnaire and Stroke Impact Scale. 
These will be measured at three points in time: before, 
after 2 months and after 1-month follow-up. The outcome 
measures will be analysed using one-way analysis of 
variance and regression analysis will be performed to 
identify factors limiting optimal task practice.
Ethics and dissemination  The study has been approved 
by the Institutional Ethics Committee of Kasturba Hospital, 
Manipal, India. Participants will sign a written informed 
consent prior to participation. The results will be published 
on completion of the trial and communicated to community-
dwelling stroke survivors.
Trial registration number  CTRI/2017/10/010108

Introduction
Stroke affects a large proportion of people 
living in developing countries.1 In developing 
countries, they lose 12 083 000 disability-ad-
justed life years due to stroke.2 Many stroke 
survivors remain dependent for performing 
daily life activities even years after the event. 
Recovery of functional arm use after stroke 
is a major contributor to regaining indepen-
dence in performing functional activities.3 
Yet, 55%–75% of survivors do not regain 
functional ability of their arm after stroke 
and one-third do not use their affected arm 
for accomplishing day-to-day activities despite 
regaining functional ability.4–6

To regain functional ability of the paretic 
arm, stroke rehabilitation guidelines recom-
mend optimal quality and quantity of func-
tional task practice to be sustained for a few 
months.7 8 To gain substantial improvements, 
the patient must actively engage in the practice 
of salient tasks at a challenging intensity. Each 
task so practiced has to be repeated numerous 
times per day, progressed gradually until a 
cumulative dose of 2000–3000 repetitions are 

Strengths and limitations of this study

►► This protocol tests a multifactorial intervention to fa-
cilitate behaviour change in arm-use level of stroke 
survivors.

►► The experimental intervention is tailored to address 
contextual barriers preventing arm use of each 
participant.

►► The experimental group will be compared against 
functional exercises.

►► Study will provide insight on factors limiting arm use 
and recovery after stroke.

►► Social influences on arm use are not addressed in 
this study.
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Table 1  Selection criteria

Inclusion criteria Exclusion criteria

►► First ever stroke
►► Subacute (1–6 m) and chronic (>6 m) stages
►► Aged 18–75 years
►► Both men and women
►► Haemorrhagic or thrombotic stroke of Anterior Cerebral 
Artery and Middle Cerebral Artery territories

►► Unable to use paretic arm for daily activities
►► Presence of flexion or extension movement in the thumb and 
any one finger

►► Mini-Mental State Examination score≥24/30

►► Contracture at wrist or elbow greater than 50% of the 
range of the movement

►► Shoulder pain>7/10 on numerical visual analogue scale
►► Grade III inferior shoulder subluxation/dislocation of the 
affected side shoulder

►► Complex regional pain syndrome—stage I and II
►► Unilateral neglect
►► Any other recent neurological deficit that affects arm 
function

►► Any severe cardiovascular disease that can preclude 
intervention

►► Major depression as identified by the Major Depression 
Inventory

achieved.9 10 However, the amount of practice provided 
within and outside rehabilitation is far less than the require-
ment.11 Further, implementing these recommendations in 
developing countries is even more challenging.

During the treatment session, a majority of time is spent 
on leg exercises and preparatory activities. Furthermore, 
many participants living in semi-urban and rural regions 
do not have continued access to active rehabilitation 
programmes.12 In lieu of such limitations, given the inad-
equacy of suboptimal quantity of exercises to produce 
functional gains, promoting self-driven practice becomes 
essential to bring about recovery. However, undertaking 
such practice is challenging for the patients and their 
caregivers.13

Many contextual factors unique to individuals influence 
physical activity in stroke survivors.14 Perceived need to 
engage in a high amount of practice15; awareness, under-
standing and procedural knowledge of right exercises16; 
opportunity to practice desired tasks with limited functional 
abilities17 and motivation to sustain such practice can all 
limit attaining threshold practice levels among survivors.18

Physiotherapy interventions implementing task-ori-
ented training have attempted overcoming some of these 
challenges.19 However, despite delivering a high amount 
of practice and providing motivational support, they have 
not targeted specific contextual barriers to promote task 
practice and its sustenance. Many studies enforce task 
practice in the clinic or home and have found that the 
benefits do carry over; however, degree of uptake of self-
driven practice beyond the study period is unknown.20 21

Hence, the primary objective of this study is to compare 
a functional task training programme with a tailor-made 
multifactorial context-enhancing functional task practice 
promotion programme among subacute and chronic 
stroke survivors living in semi-urban and rural regions.

The multifactorial contexts include factors that act as 
barriers to the amount of arm use. These can be personal 
factors, such as awareness, physical capability and motiva-
tion, or environmental contextual factors, which include 
the physical objects that commonly are used by stroke 
survivors and their family members support to promote 

arm use. Context enhancement refers to planned changes 
made to each of the four above-mentioned domains.

We intend to attain this by using behaviour change 
techniques (BCTs) to optimise the behaviour of interest. 
In this study, we intend to optimise the amount of use 
of the paretic arm of the stroke survivors for functional 
task practice and deliberate use during the performance 
of daily functions. BCTs are strategies used to help an 
individual to change their behaviour to promote better 
health. They contain a group of different techniques, 
such as sensitising the individual to health risks of not 
performing the behaviour, setting goals and providing 
action plans, environmental restructuring to facilitate 
the behaviour and so on, to promote the behaviour of 
interest.

We will assess and intervene personal and environ-
mental barriers preventing uptake of functional task 
practice, such as physical barriers, lack of knowledge and 
motivational limitations, to enhance optimal functional 
task practice behaviour.

The secondary objective will be to compare gains in arm 
function and quality of life between the two interventions. 
Information gained from this programme could help us 
to identify behavioural support methods for designing 
efficient yet cost-effective intervention delivery models.

Methods
Research design
The study is a two parallel-group, outcome measurer 
blinded, exploratory randomised controlled trial with 1:1 
allocation ratio.

Population and setting
The study will be conducted among subacute and chronic 
stroke survivors living in rural andurban regions of Udupi 
and Bangalore, India. The intervention will be provided 
in the patient’s home. Community-dwelling participants 
who meet the selection criteria (table  1) will be identi-
fied and contacted by phone from hospital records and 
directly from the community by the primary researcher. 
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Figure 1  CONSORT flow diagram. FT, functional therapy; 
MCEFT, multifactorial context-enhancing FT.

On obtaining permission, the primary investigator will 
visit and explain about the study. If they agree, they will 
be screened for eligibility. This will be done every week to 
identify participants and the participants will be contacted 
10 days after discharge.

Sampling procedure and group allocation
Sample size calculation
The sample size for the intervention study was calcu-
lated based on Cohen’s d effect size with mean 1.37 and 
SD 1.17 on Motor Activity Log (MAL) between the two 
groups based on a previous study of similar characters.22 
To achieve 80% power for the Kruskal-Wallis test at 5% 
level of significance, the required sample size is 63 per 
group. This also accommodated the sample size for 
a 1-point change in Rating of Everyday Arm-use in the 
Community and Home (REACH) score.

Random group allocation
Participants will be randomly assigned to experimental 
and control groups. Block randomisation with variable 
block sizes of 8–12 will be done using Random Alloca-
tion Software, which uses computer-generated random 
numbers. An independent staff will generate the rando-
misation sequence and maintain randomisation sequence 
in sealed opaque envelopes and will communicate to 
the therapist delivering intervention after obtaining the 

informed consent on evaluation of selection criteria and 
collection of pre-test baseline data.

Procedure
Signed written informed consent will be obtained from 
each participant by the study therapist responsible for 
delivering intervention. Participant’s safety will be upheld 
during the intervention delivery and any adverse events 
will be immediately reported to the ethics committee and 
further follow-up action will be initiated. On completion 
of the trial, each participant will be provided instructions 
on how to further maximise their recovery. If treatment is 
required, they will be guided to the nearest physiotherapy 
centre. All data will be monitored by an institutional 
review board that works independent of the study team.

The CONSORT flow diagram (figure  1) provides the 
flow of participants within the study. The primary target of 
the intervention will be to attain and sustain optimal levels 
of functional task practice with affected arm (table 2).8 23 
The trial team was responsible for monitoring and imple-
mentation of the trial (table  3). The schedule of the 
implementation of various steps of the trial is provided in 
the participant timeline (table 4).

Control group (functional therapy programme)
A research therapist will instruct and train the patient 
to practice their preferred functional activities based on 
exercise principles outlined and found effective in clin-
ical trials.23–25 An active comparator was chosen based on 
current best evidence recommendation. They would be 
prompted to select activities that are most important but 
unable to complete using the affected upper extremity.

We will videotape the activity performed in the home 
to select tasks and task parameters to be improved during 
training. Each week, the therapist will set the goals for the 
patient’s to achieve. Exercises will be progressed if active 
functional task practice is performed at the challenging 
intensity and optimal practice quantity. Task selection 
and training for a sample programme to improve eating 
activity are described in table 5A,B.

The participants will be instructed to practice each 
selected tasks for 5 days in a week. A therapist with knowl-
edge on functional task training will visit the patient two 
times in a week to provide training, monitor their func-
tional task practice and provide feedback on improve-
ment. General educational sessions on stroke prevention 
will be provided and each participant will be taught about 
the benefit of exercise and encouraged to practice as 
much as possible.

Experimental group (multifactiorial context-enhancing 
functional therapy programme)
We identified factors mediating physical activity in stroke 
survivors through a qualitative interview and literature 
review. After ascertaining the nature of the contextual 
barriers, we enlisted evidence recommended BCTs that 
can address those modifiable mediators.26–28 Next, we 
used multiple theoretical constructs of action-based 
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Table 2  Target behavioural criterion for optimal levels of 
functional task practice to promote arm use

Parameter Criteria for optimality

Nature of task 
practice

The patient should be engaged in practice 
using the affected arm for specific salient 
tasks. (Principle of use it or lose it, specificity 
and salience)

Dose of 
practice

The appropriate dose of practice should be 
performed. A total of 50–100 repetitions of 
the specific task/day. (Principle of intense 
practice)

Intensity of 
practice

The intensity of practice must be challenging 
on parameters that should facilitate 
successful task performance. (Principle of 
challenging difficulty level)

Order of 
practice

The task should be practiced in a random 
order to facilitate skill learning. (Repetition 
without repetition)

Quantity of 
practice

Reach 5–10 hours of practice/week or 2000–
3000 cumulative repetitions in 2 months 
of the patient-selected functional task/
necessary functional ability.

behaviour change theories alongside motor learning 
exercise principles that promote neuroplasticity for 
designing the intervention along with its overall delivery 
model23 (table 6).

The overall intervention delivery model is depicted in 
figure 2. In brief, this intervention is a two-staged tailored 
intervention programme. Participant-perceived and ther-
apist-observable contextual barriers will be separately 
identified for initiation and sustenance of arm use during 
functional tasks. On identifying the barriers, we will inter-
vene using BCTs elaborated in multifactorial context-en-
hancing functional therapy intervention manual 
specifically designed for promoting upper extremity 
functional task practice in stroke survivors based on a 
behaviour change wheel approach.29

The intervention manual provides a decision algorithm 
for choice of BCT to address each contextual barrier and 
details the procedure to be followed for implementation 
of each technique. One psychologist with experience in 
behaviour change and two physiotherapists verified the 
face validity of the intervention manual. The manual will 
be published online on completion of the last data collec-
tion point to prevent possible contamination in partici-
pants who might gain access to the manual.

We will evaluate deficiencies in participants’ knowledge 
through an open-ended questionnaire. The question-
naire consists of 20 open-ended questions addressing four 
domains of knowledge, namely rationale for affection of 
the arm, interventions undertaken to improve arm, proce-
dural knowledge about exercises and knowledge of func-
tional recovery potential. The domains and the underlying 
questions were based on qualitative findings and theoretical 
domains framework constructs that influence behaviour.

We will then screen the individual constructs of theoret-
ical domains that prevent arm use using the determinants 
of a physical activity questionnaire (DPAQ). The DPAQ 
identifies 14 self-perceived theoretical domain determi-
nants that encompass awareness, physical and psycho-
logical capability, physical and social opportunity, and 
reflective and automatic motivation.30 We will then ascer-
tain actual physical opportunity to perform the desired 
functional task by video-recording their performance of 
the selected tasks in their home environment.

The experimental group participants will, based on 
their needs, undergo a specific set of behaviour change 
interventions designed to train the patients to initiate 
and sustain functional task practice. This set of interven-
tions, depending on the need, may include the following. 
Educational sessions on what entails optimal practice and 
the need for such practice for people who are unaware. 
Providing objects matched to their abilities for people 
who are having limited capabilities to use existing objects 
in their home and training them on how to perform 
and providing feedback on their optimal performance. 
Once they understand and initiate task practice, they 
will be attempting to reach the optimal practice amount. 
Followed by this, we will ask them their perceived barriers 
to sustain such practices. Behavioural goals to sustain 
practice will be prepared along with the participants and 
their practice will be reinforced by appropriate BCTs as 
presented in table 7.

Where caregivers are available, they will be trained to 
monitor the activity performed by the stroke survivors. 
They would be asked to provide procedural and practical 
support for functional task practice in the home. This will 
be verified by the treating therapist.

Patient and public involvement
This protocol was developed after completion of a qual-
itative study that helped in identifying the reasons for 
non-use of arm of stroke survivors. This qualitative study 
helped to identify limitations to real-life translation of 
physical therapy directed to improve arm function of 
stroke survivors.31 Once limited arm use was established 
as problem behaviour by the investigators, we identified 
the contextual barriers and their underlying reasons 
from an extensive literature review. Additionally, a system-
atic review of the effect of prior BCTs was undertaken to 
evaluate their efficacy. The systematic review has been 
registered in PROSPERO (CRD42015025713). Next, we 
piloted the protocol on a set of five stroke survivors for 
establishing the patient’s perspective of the intervention 
and feasibility of its delivery. Based on the participant’s 
ability to uptake the intervention, the delivery schedule 
and the dose of the interventions were modified.

Intervention delivery
The experimental group will be encouraged to self-sus-
tain optimal functional task practice until they attain 
functional ability in the desired task. The functional task 
practice content will be similar to the control group. 
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Table 3  MCEFT clinical trial committee

Committee Functions

Study coordinator Prepare case report forms
Monitor fidelity
Document and maintain study data
Organise committee meetings
Audit the trial and seek amendments to trial 
conduction
Submit annual report and adverse event report 
to institutional review board

(Fidelity of intervention will be monitored 
using modified checklist. (Refer section 
Fidelity monitoring))

Outcome assessor Measure outcome
Summarise data
Verify for dropouts
Submit outcome measure data to trial 
statistician

Principal investigator (study 
therapist)

Design the protocol
Recruit participants
Revision of the protocol
Conduct the study
Collect study data other than outcome 
measures
Prepare data for dissemination

Study steering committee (three 
therapists with PhD degree with 
experience in conducting clinical 
trial)

Verify patient comfort in the study process
Monthly verification of study progress
Provide guidance and suggestions on study 
progress

Institutional review board Verify informed consent
Verify amendments to protocol and approve 
changes in consultation with data management 
committee
Monitor collected data
Advice on adverse events

Data management committee Determine sample size
Prepare statistical analysis plan
Data verification
Analyse the data

MCEFT, multifactorial context-enhancing functional therapy.

However, the method of intervention delivery will be inte-
grated with behavioural support techniques to facilitate 
contextual enhancement.

We will educate, train and enable using predetermined 
BCTs on how to use the arm during their preferred daily 
activities or practice within their ability to promote initia-
tion of optimal practice. They will be trained for 1 month. 
Next, we will use intervention modes, such as training, 
persuasion, enablement and/or incentivisation, to 
promote sustenance of arm use during a further period 
in the second month. The overall model of BCT interven-
tion is shown in figure 2. The components will be specific 
to each individual’s contextual barrier. The specific 
behaviour change components for each intervention 
function incorporated in the programme for behavioural 
initiation and sustenance are provided in table 7.

The intervention will be delivered by a therapist with 
over 10 years of experience who has undergone training 
in delivering the behavioural support intervention 

enlisted in the manual. Each individual component BCT 
will range from 1 to 3 sessions, with a maximum of 12 
sessions during the first month and 10 sessions in the 
following month.

Fidelity monitoring
Treatment will be delivered according to a pre-validated 
treatment manual. The content and dose of overall inter-
vention components delivered will be documented using 
a checklist based on the intervention manual selected 
for each participant. A total cut-off of >70% adherence 
to enlisted content will be an acceptable fidelity in the 
delivery of the intervention. This will be monitored by the 
project supervisor weekly using a modified fidelity moni-
toring checklist.32

Participant’s uptake and enactment of the intervention 
will be documented. For the experimental group, educa-
tion component will be evaluated using a knowledge 
scoring sheet. Physical enrichment will be documented 



6 Rajagopalan V, et al. BMJ Open 2019;9:e023963. doi:10.1136/bmjopen-2018-023963

Open access�

Ta
b

le
 4

 
P

ar
tic

ip
an

t 
tim

el
in

e

A
ct

iv
it

y
S

tu
d

y 
st

af
f

A
p

p
ro

xi
m

at
e 

ti
m

e 
to

 c
o

m
p

le
te

C
R

F 
(Y

/N
)

P
re

st
ud

y
−

1 
w

ee
k

0
M

o
nt

h 
1

M
o

nt
h 

2
M

o
nt

h 
2 

E
nd

M
o

nt
h 

3 
E

nd

P
re

sc
re

en
in

g 
co

ns
en

t
P

rim
ar

y 
in

ve
st

ig
at

or
15

 m
in

N
X

S
cr

ee
ni

ng
 lo

g
P

rim
ar

y 
in

ve
st

ig
at

or
5 

m
in

N
X

C
on

se
nt

 fo
rm

P
rim

ar
y 

in
ve

st
ig

at
or

1 
ho

ur
N

X

In
cl

us
io

n/
ex

cl
us

io
n 

fo
rm

P
rim

ar
y 

in
ve

st
ig

at
or

30
 m

in
Y

X

P
ar

tic
ip

an
t 

ch
ar

ac
te

ris
tic

s
P

rim
ar

y 
in

ve
st

ig
at

or
15

 m
in

Y
X

S
ta

ge
 o

f c
ha

ng
e

P
rim

ar
y 

in
ve

st
ig

at
or

5 
m

in
Y

X

O
ut

co
m

e 
m

ea
su

re
s

O
ut

co
m

e 
as

se
ss

or
1.

5 
ho

ur
s

Y
 �


X

X
X

R
an

d
om

is
at

io
n

S
tu

d
y 

co
or

d
in

at
or

10
 m

in
N

 �


X

A
ct

iv
ity

 a
ss

es
sm

en
t

P
rim

ar
y 

in
ve

st
ig

at
or

20
 m

in
N

 �


X

B
eh

av
io

ur
 a

ss
es

sm
en

t
P

rim
ar

y 
in

ve
st

ig
at

or
15

 m
in

Y
 �


X

B
eh

av
io

ur
al

 In
iti

at
io

n 
d

et
er

m
in

an
t 

as
se

ss
m

en
t

P
rim

ar
y 

in
ve

st
ig

at
or

1 
ho

ur
N

 �


X

Ta
ilo

re
d

 in
te

rv
en

tio
n

P
rim

ar
y 

in
ve

st
ig

at
or

N
ot

 A
p

p
lic

ab
le

N
ot

 
A

p
p

lic
ab

le
 �


X

X

B
eh

av
io

ur
al

 M
ai

nt
en

an
ce

 
d

et
er

m
in

an
t 

as
se

ss
m

en
t

P
rim

ar
y 

in
ve

st
ig

at
or

30
 m

in
N

 �


X

Fi
d

el
ity

 m
on

ito
rin

g
S

tu
d

y 
co

or
d

in
at

or
2 

ho
ur

s
Y

 �


X
X

P
ro

gr
es

s 
m

on
ito

rin
g

S
tu

d
y 

co
or

d
in

at
or

15
 m

in
/w

ee
k

Y
 �


X

X
X

C
R

F,
 c

as
e 

re
p

or
t 

fo
rm

; N
, n

o;
 Y

, y
es

.



7Rajagopalan V, et al. BMJ Open 2019;9:e023963. doi:10.1136/bmjopen-2018-023963

Open access

Table 5A  Task and progression parameter selection for functional therapy group

Activity Task list

Identifying problem component 
preventing successful task 
completion (task: pick and eat 
food)

Task performance variables to be targeted for 
setting challenging intensity and progression
(problem component: pick food from vessel)

Eating Pick utensils
Pick and eat food
using utensils
Dining closure

Pick food from vessel
Transport different food types
Deliver food to mouth without 
dropping

Insufficient grasp aperture to different food sizes
Variability of grasp to different food types

Table 5B  Functional task specific training programme

Week Activity Training Intensity Frequency

Participants with ability to pick up objects in their hand

 � 1 and 2 Eating Pick up solid food, 
such as fruits/idli, 
from a bowl

Piece of variable sizes close to their grasp 
aperture

20 repetitions
Variable practice
Distributed practice 
schedule
Bandwidth feedback

 � 3 and 4  �  Pick up finger foods Quantity that would fall when lifted to as close 
to mouth as possible

20 repetitions

 � 5 and 6  �  Pick up solid and 
finger foods

Progressed similar to above-mentioned criteria 60 repetitions/day
Massed practice

 � 7 and 8  �  Pick up solid and 
finger foods

Progressed similar to above-mentioned criteria 100 repetitions/day
Massed practice

Participants without ability to pick up objects in their hand

 � 1 and 2 Eating Part practice: 
reaching

Reach to the plate with food near maximum 
reaching limits

60 repetitions/day
Massed practice

 �  Part practice: 
grasping

Attempt finger opening practice with arm 
placed on a table in front

60 attempts/day
Massed practice

 � 3–8  �  Same as above Progress reaching distance
Attempt finger opening (if finger relaxation 
or opening comes, shift to the programme 
mentioned in table 5A)

60 attempts/day
Massed practice

by their use of the enriched object or environment 
during practice in over 50% of the post-enrichment 
session and documented as present or absent from partic-
ipant’s self-report. Skill training component will be evalu-
ated by analysing the recorded video of the task trained. 
All the three components will be documented at the 
end of the first month. Enablement components, such 
as behavioural goal setting and action planning, will be 
documented by their adherence to plans and goals at two 
equally spaced time points after delivery of the interven-
tion. The quantity of practice will be documented by a 
weekly activity log.

For the control group, a weekly record of their exercise 
performance will be documented. Co-interventions to 
the planned intervention will be documented by the ther-
apist providing intervention. The participants will not be 
prevented from taking any other intervention during the 
trial period. However, these will be documented and anal-
ysed for the dose of arm use. We used the SPIRIT check-
list to guide the writing of this protocol.33

Pre-test and post-test outcome measurement
An outcome assessor blinded to the participant assign-
ment will be pre-trained on five patients and evaluated 
for consistency of measurements. The participants will 
be interviewed at baseline for the amount of real-world 
arm use and patient goals and tested for the capacity to 
perform arm function by a therapist blinded to interven-
tion allocation. This will be repeated by the same therapist 
once the intervention is completed by treating therapist 
and after an additional 1-month follow-up. If there are 
dropouts who have completed at least a month of inter-
vention, they will be requested to undergo post-test and 
follow-up assessment.

Outcome measures
Primary outcomes
Motor Activity Log
The MAL—Amount of Arm Use and Quality of Move-
ment subscales will be used to quantify the actual amount 
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Table 6  Theory incorporation in MCEFT intervention

Theory used Theoretical constructs Incorporation in intervention delivery

Capability Oppurtunity Motivation 
for Behaviour (COM-B) model29

Systematic review supported theoretical 
constructs for physical activity of theoretical 
domains framework

Evaluation of construct and selection of 
intervention function

Stages of change model43

Precaution adoption process 
model44

Precontemplation (unaware/unengaged)
Contemplation, Planning
Action stage

Behavioural initiation training
Behavioural maintenance training

Protection motivation theory45

Extended parallel processing 
model46

Threat appraisal
All constructs

Framing risk message before education

Information-motivation-behavioural 
skills model47

Information
Personal and social motivation

Education manuals
Skill training

Goal-setting theory48 Most constructs—leaving out external 
incentives

Evaluation and selection of patient-specific 
goals tailored to their abilities
Intervention—enablement—goals and 
action planning

Self-efficacy theory49 Self-efficacy
Outcome expectancies
Performance accomplishment and verbal 
persuasion

Provision and self-appraisal of feedback on 
performance
The slow change in behavioural 
accomplishment

MCEFT, multifactorial context-enhancing functional therapy.

of arm use by the participants. The scale has been proven 
valid and reliable.34

The REACH scale
The REACH scale will be used to measure the nature of 
real-world arm use. The activities identified by the scale 
will incorporate the patient preferred tasks and this scale 
is proved valid and reliable.35We will elicit responses for 
activities that were selected for practice by the partici-
pants in this study.

The two primary measures are intended to capture 
how and how much the participants use the arm across a 
range of upper extremity activities.

Secondary outcome measures
Activity-specific MAL
The participant selected tasks will be measured using the 
scoring method used in section Motor Activity Log.

Goal Attainment Scale
The Goal Attainment Scale (GAS) is a patient-driven 
outcome measure and it will be used to identify how an 
individual goal set by the patient is achieved. The items 
chosen by the patient will be scored in a standardised 
manner. It is a sensitive patient-centric measure.36

The activity-specific MAL and GAS are intended to 
capture how and how much arm use increases in the 
specific activities trained in the study.

Action Research Arm Test
The patients will be evaluated for their functional capa-
bility using Action Research Arm Test. The participant’s 
performance will be videotaped and scored according to 

the standard format. The measure has been proven valid 
and reliable.37

ABILHAND
This measure will be used to evaluate the patient-per-
ceived capability of arm function on 23 common daily life 
tasks that require bilateral involvement. It’s validity and 
reliability has been established among stroke survivors.38

Fugl-Meyer scale
The upper extremity motor performance will be evalu-
ated using Fugl-Meyer scale. It’s validity and reliability 
have been established on subacute and chronic stroke 
survivors.39

Measurement of functional task practice
An activity log including the amount of functional task 
practice of goals set by the participants in each week will 
be documented for both the groups. This will be catego-
rised as optimal, suboptimal or none. Optimal quantity 
includes the performance of independent functional task 
practice for at least 1 hour in a day at a moderately chal-
lenging intensity.

We will document the baseline characteristics of all 
participants, such as demographic details, disease charac-
teristics and severity of stroke.

Time points of measurement
All outcomes will be measured before starting the inter-
vention, post-intervention and at follow-up of 1 month.

Study integrity check
Compliance, co-interventions, crossover and contami-
nation to the planned intervention will be documented. 
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Figure 2  MCEFT intervention delivery model. MCEFT, 
multifactorial context-enhancing functional therapy.

Table 7  Behaviour change techniques for MCEFT group

Intervention function Behavioural change technique

Behavioural initiation

Education Information about health 
consequences

Training Instruction on how to perform the 
behaviour

 �  Demonstration of the behaviour

 �  Behavioural practice/rehearsal

 �  Habit formation

 �  Self-monitoring of outcome of 
behaviour

Environmental 
restructuring

Restructuring the physical 
environment

 �  Adding objects to the environment

Enablement Action planning

 �  Review behaviour goal(s)

Behavioural 
maintenance

Enablement Goal setting (behaviour)

 �  Action planning

 �  Review behaviour goal(s)

Persuasion Self-monitoring of outcome of 
behaviour

Incentivisation Avoiding/reducing exposure to 
prompts/cues

 �  Non-specific reward

 �  Social incentive

MCEFT, multifactorial context-enhancing functional therapy.

Patient adherence to trial will be reinforced by providing 
self-actualisation contingencies, such as reminders, event 
greetings and appreciation of follow-up.

Harms assessment
Adverse events are untoward medical complications in a 
participant that does not necessarily have a causal connec-
tion to the intervention will be prospectively solicited 
from the participants weekly by the therapist providing 
the intervention. It will be communicated through the 
study coordinator to the institutional review board. The 
reasons will be discussed among the study team and 
supportive actions initiated. We will document the adverse 
events in adverse event reporting form and submit to the 
institutional review board. The review board on evalua-
tion will initiate the necessary actions. In case of second 
stroke, falls and all other serious adverse events, we will 
provide intervention until needed. In case of deaths, as 
they are unlikely due to the intervention, they will not be 
compensated as per the regulatory rules.

Trial audit
The study coordinator will monitor the progress of the 
intervention delivery and all trial documents every week 
throughout the trial period until the closure form for indi-
vidual patients is signed and submitted to the committee. 
Amendments relating to the study design by the study 
team will be informed to the institutional review board. 
Once approval is obtained, it will be updated in the clin-
ical trial registry. The steering committee (table  3) will 
monitor the overall progress of the trial.

Analysis
Data management
The basic participant details will be separated and a 
unique identifier allotted on inclusion decision. These will 
be communicated to the study coordinator and outcome 
measurer. Questionnaire survey will be conducted using 
electronic survey forms and physical performance 
measures will be video-recorded. The data will be addi-
tionally entered in physical form and maintained securely. 
The video data will be stored in a computer and a hard 
drive. The cumulative scores will be provided to the study 
statistician for data analysis. All other study data will be 
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maintained in the primary computer and a hard drive 
with the study coordinator and therapist providing inter-
vention and made accessible to the study team at the end 
of the trial unless needed for scrutiny.

On obtaining the data, we will assign codes to the sheet 
and separately store the sheets with identifiers. The infor-
mation collected through interview, audio-recording and 
video-recording, will contain personal identity of partici-
pants. On obtaining consent for recording, we will request 
removal of or drape personal identifications before 
video-recording; focus video camera to not capture the 
facial identity and code individual participant’s name in 
all data. We will store data with password protection in a 
storage device not connected to the Internet.

The researcher will provide three data analysts short-
term access via secure means after signing a written confi-
dentiality agreement. We will not share information with 
anyone else. We will not use individual participant’s data 
for the education of future participants. We will conceal 
individual participant identity and merge individual 
patient data after data analysis in academic publications. 
The data will be stored in one computer hard disk that 
will be retained with the principal investigator.

Analysis of change in outcome
The group difference between the two groups will be 
calculated using repeated measure Kruskal-Wallis analysis 
of variance for change in MAL, REACH score, GAS score, 
ABILHAND, Fugl-Meyer score and Action Research Arm 
Test score. The test will be performed at 5% level of signif-
icance. A score above established minimal clinically signif-
icant score will be considered as a positive. A score on 
MAL above 1.1 and GAS score of 1 will be considered as 
clinically meaningful improvement.40 A complier average 
causal analysis will be conducted to find the comparative 
efficacy of control and experimental interventions.

Analysis of reason for the change in the amount of arm use
The following candidate variables will be evaluated by 
regression analysis to identify the explanatory variable for 
change in the amount of arm use:
a.	 Presence of change in functional task practice.
b.	 Increase in functional capacity of arm as measured by 

Action Research Arm Test.
c.	 Participant demographics, such as age×gender interac-

tion, and confounding variables mentioned.
d.	Presence of prior exercise behaviour.
e.	 Differential duration of contact between the groups.

Discussion
The primary aim of this trial is to translate theoretically 
guided, evidence-supported BCTs commonly used by 
health behaviour interventionists to improve arm use 
behaviour after stroke. This translation is necessary since 
attaining and maintaining optimal arm use for multiple 
activities is challenging.41

This protocol, unlike prior upper extremity studies 
that have employed behaviour change interventions, 

defines the behaviour of interest; provides theoretical 
basis for tailoring and selection of target factors influ-
encing behaviour; and incorporates evidence-based 
BCTs to promote arm use. This is in line with the current 
standards of developing and implementing complex 
interventions.42 This would help us to understand not 
only the effectiveness of the intervention but also the 
reasons for behaviour change if one occurs. Addition-
ally, implementing the intervention in rural and semi-
urban regions of a developing country where learning of 
behaviour may be influenced by the cultural context and 
community awareness can help us glean novel insights 
on barriers amenable or resistant to change as compared 
with programmes tested elsewhere. In addition to iden-
tifying their effects in improving the arm use behaviour, 
the study’s findings will provide us insights on the degree 
of enhancement of personal and environmental context 
achievable in the study participants.

Currently, we have tried addressing prevalent factors influ-
encing physical activity behaviour identified among stroke 
survivors. However, there is a paucity of studies exploring 
determinants specific to arm use. A better targeting of 
the factors will become possible in future trials when such 
factors are identified. Nevertheless, this study will help 
us to identify methods of how regular physiotherapy can 
additionally be reinforced by addressing known potentially 
modifiable contextual determinants as a comprehensive 
entity. If found effective, this tailoring algorithm has the 
potential to reduce the amount of resources necessary for 
achieving the target behaviour as compared with generic 
programmes. The results will also help us to elicit unique 
contextual determinants in this region. Since how the 
contexts interact to modulate arm use may vary between 
cultures, the different factors can provide preliminary clues 
on how to address these issues elsewhere.

Ethics and dissemination of findings
Participants will sign a written informed consent prior 
to participation. The trial started on November 2017 
and will be completed by November 2019. On comple-
tion, the trial results will be communicated to the trial 
participants. Further suggestions appropriate to their 
stage of recovery will be provided. The study results will 
be communicated through publication in a journal. The 
summary of the results will be presented to the staff of 
physiotherapy department of the institution. The author-
ship will be accorded as guided by the institutional policy.
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