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ABSTRACT

Introduction Neuroplasticity is defined as the capacity
of the brain to reorganise new neuronal pathways.
Mirror therapy (MT) and cognitive therapeutic exercise
(CTE) are two neurorehabilitation techniques based

on neuroplasticity and designed to improve the motor
functions of the affected upper extremity in patients
with severe hemiparesis after a stroke. Home-based
interventions are an appropriate alternative to promote
independence and autonomy. The objective of this study
is to evaluate which of these techniques, MT and CTE,
combined with task-oriented training, is more effective in
functional recovery and movement patterns of the upper
extremities in patients with severe hemiparesis after a
stroke.

Methods and analysis This is a home-based, single-
blind, controlled, randomised clinical trial with three
parallel arms, including 154 patients who had a stroke
aged above 18 years. The primary outcome will be the
functionality of the affected upper extremity measured
using the Fugl-Meyer Assessment. Secondary variables
will include cognitive performance, emotional state, quality
of life and activities of daily living. During 6 weeks, one
of the intervention groups will receive a treatment based
on MT and the other one on CTE, both combined with
task-oriented training. No additional interventions will
be provided to the control group. To assess the progress
of patients who had a stroke in the subacute phase, all
variables will be evaluated at different visits: initial (just
before starting treatment and 4 weeks post-stroke),
post-intervention (6 weeks after initial) and follow-up

(6 months).

Ethics and dissemination This protocol has been
approved by the Institutional Review Board (CEIm-
2.134/2.019) and registered at ClinicalTrials.gov
(NCT04163666). The results will be disseminated
through open-access peer-reviewed journals, conference
presentation, broadcast media and a presentation to
stakeholders. These study results will provide relevant
and novel information on effective neurorehabilitation

Strengths and limitations of this study

» This study will use stroke-related neurorehabilita-
tion techniques, which would enable an easy at-
home application to the patient.

» The sample size will provide greater confidence and
credibility regarding the benefits of these neurore-
habilitation approaches and help in understanding
the relevant aspects to conduct future studies.

» Because of the nature of the intervention, the partic-
ipants will not be blinded; however, the researchers
who perform the measurements and statistical anal-
ysis will be blinded.

strategies and improve the quality of intervention
programmes aimed at patients after a stroke.
Trial registration number ClinicalTrials.gov
(NCT04163666).

INTRODUCTION

The WHO defines stroke as a clinical
syndrome of vascular origin, characterised by
the rapid development of signs of focal and,
on occasions, overall neurological deficit,
lasting for more than 24 hours.!

Stroke requires urgent neurological assis-
tance and is the principal cause of physical
disability among adults.” It has been estimated
that one-third of stroke-affected people
remain dependent on others for care because
they have an affectation in performing activi-
tiesin any domain of life, including basic activ-
ities of daily living (BADL) and instrumental
activities of daily living (IADL),” because of
sensory-based motor disorders; perception
disorders; language and communication

BM)

Gonzalez-Santos J, et al. BMJ Open 2020;10:€035768. doi:10.1136/bmjopen-2019-035768 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-9072-0364
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2019-035768&domain=pdf&date_stamp=2020-09-25
NCT04163666

problems; and emotional, psychological, and behavioural
disorders.*”

Weakness (hemiparesis) or paralysis (hemiplegia) on
the opposite side of the injured side is the first sequela of
stroke in 80% of the patients.*® Severe hemiparesis of the
upper extremities, classified according to the Brunnstrom
Scale between stages II and IV or II and V depending on
the author who considers it, is the most frequent cause of
functional disability.” It is defined as the modification in
the ability to perform a normal level of muscular strength,
including altered sensitivity, weakness, motor control
and spasticity. It limits the performance of activities of
daily living (ADL), significantly affecting the quality of
life of patients who had a stroke.*" Studies have shown
that functional deficits after a stroke are determined by
different factors, including the structural extent of the
damage and the level of cortical stimulation during the
active or passive movement of the affected extremity. This
fact must be considered in patients with severe hemipa-
resis, as first, the motor impairment they present prevents
or limits the performance of functionally relevant activities
of the affected extremity; and second, severe hemiparesis
is commonly accompanied by sensory deficits. Therefore,
despite increasing the use of the affected extremity to
perform activities in traditional therapies, activation at the
cortical level remains very limited.*""

In the stroke rehabilitation process, special attention
must be provided for the recovery of functional and
motor activities of the affected upper extremity, needed
for performing ADL.? It typically commences with spon-
taneous recovery during the first month, followed by
learning-assisted recovery during the next 6 months and
slow recovery during the subsequent months. This can be
achieved as recovery is even possible in the most chronic
phases because of cerebral plasticity and motor-related
sensory learning.'*™"* Most studies have shown the impor-
tance of both patient-centred interventions and the need
to combine different techniques, thereby not centring
the treatment on a single modality."® '°

Home-based therapy programmes for recovery after
a stroke significantly improve independence and partic-
ipation in ADL. These programmes reduce long-term
dependency'® " and are at least as effective as hospital
interventions.'® Despite the limited number of studies
reporting on specific home-based therapy programmes
for the functional recovery of the upper extremity
following a stroke,'® ' people who receive interventions
for improving the functionality and reducing deteriora-
tion in the upper extremities have been shown to be more
independent and more likely to maintain these skills in
the long term if they receive this kind of therapy service.”’
At home, patients are forced to face the real challenges of
daily life; therefore, in addition to improving functional
outcome and satisfaction,” ** this type of intervention
reduces depression® and encourages motivation and
generalisation of learning.***

This study is designed to create a home-based therapy
programme for the functional recovery of the upper

extremities using mirror therapy (MT) or cognitive thera-
peutic exercise (CTE) in combination with task-oriented
training and to verify which of these two techniques is
more effective in functional recovery and movement
patterns of the upper extremities in patients with severe
hemiparesis after a stroke.

Mirror therapy

The objective of MT, developed by Ramachandran and
Rogers-Ramachandran,” is to improve motor functions
of the affected upper extremities. In this therapy, the
patient is guided such that the attention is centred on
the reflection of the healthy upper extremity in a mirror
as if it was the affected one.’ The observation of normal
movements in the mirror provides positive visual feed-
back and increases the flow of proprioceptive informa-
tion and activates the neurons and the premotor cortex,
thus improving the functionality of the affected upper
extremity.”” %

Numerous studies have shown the benefits of MT in the
rehabilitation of motor functions of the upper extremity,
the performance of ADL and pain thresholds of patients
who had a stroke.?” However, Oliveira-Castro et al®
did not observe considerable improvements in self-care
because of different limitations such as the short dura-
tion of the programme, small sample size and lack of
randomisation.

Factors such as age, cognitive capability and finger-
related motor functioning of the affected or dominant
hand affect the degree of effectiveness of MT in patients
with hemiparesis.” Therefore, the majority of studies have
agreed on the need for further research in this area.””

Cognitive therapeutic exercise
The objective of CTE or the Perfetti method, a cognitive
rehabilitation modality, is to achieve motor functions
using afferent information of a proprioceptive and/or
tactile type. The proprioceptive information received is
associated with the recognition of the direction, distance
and shapes through the body. The information associated
with touch refers to the recognition of characteristics that
are deduced by touching the object. The problem raised
while perceiving the information can only be solved if the
nature, intensity and characteristics of the contact made
are recognised. Therefore, the exercises are based on
what the patient needs to recognise in an object: surface,
pressure, friction resistance or weight.*®

The patient is expected to bring attention to parts or
specific characteristics of the body while solving a cogni-
tive problem that is described by the therapist. The
problem is presented to the patient as the preparation
of a perceptive hypothesis in such a way that the patient
consciously perceives the upper extremity in a manner
that favours the re-learning of a motor action that has
been lost by the nervous system.”’

CTE has been effective in improving muscle strength,
tactile sensorial discrimination and Kkinesthetics, the
functionality of the upper hemiplegic or hemiparetic
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extremities, and the quality of life of patients after a
stroke.”™!

However, despite the fact that it is reported as one of
the most complete and effective methods for the rehabil-
itation of neurological deficit in the upper extremities,”
new studies with a larger sample size are warranted, which
could define aspects such as time and materials required
for their implementation.”” ™

Task-oriented training

Task-oriented training is an effective method to promote
and stimulate motor skills and neuronal plasticity in
patients with injuries to the central nervous system
(CNS). It included the screening of the patient to
develop personal strategies for performing useful func-
tional movements in different contexts and situations.*!
The paretic hemibody is trained under suitable condi-
tions using specific, repetitive and intensive tasks, which
are crucial for the patient.41_44 By actively participating in
the rehabilitation process and intervening in the search
and discovery of strategies, personal functional indepen-
dence is improved, and the adaptation of the patient to
the environment is assisted.*’ This rehabilitation method
uses five strategies to teach and motivate the patient,
who must adapt to the requirements of each task: verbal
instructions, visual demonstrations, manual guide, rein-
forcement and positive feedback, and its repetitive prac-
tice in different contexts.!

Despite scarce scientific evidence in this field in the
literature, it has been observed that therapies with task-
oriented functions facilitate greater functional recovery of
the upper extremities. Therefore, a therapeutic approach
based on task-oriented training that stimulates the poten-
tial neuroplasticity of CNS combined with techniques
such as MT and CTE is of greater use in improving the
motor function than the approaches based on a specific
or concrete technique.41 434546

Thus, a comparative study between MT and CTE has
been planned. Although moderate-quality evidence exists
to suggest that both techniques are effective in neurore-
habilitation, their comparative effectiveness, or the one
that yields better results and maintenance over time is
yet to be confirmed.”” Therefore, the objective of this
study is to evaluate which of these techniques combined
with task-oriented training is more effective in functional
recovery and movement patterns of the upper extremities
in patients with severe hemiparesis after a stroke.

METHODS AND ANALYSIS

Design and setting

This is a single-blinded, controlled, randomised clinical
trial with three parallel arms (control, intervention 1
and intervention 2). Participants will be enrolled from
1 January 2020 until 18 months. At the first visit, just
Imonth after having suffered from a stroke, patients
will be determined to meet the inclusion criteria, and
the initial evaluation will be performed for patients who

meet the criteria. A postintervention visit after 6weeks
will be conducted, and a follow-up visit will be conducted
6 months after a stroke to evaluate the progress of patients
in the subacute phase of recovery.

Study population

The participants will be recruited at the point of discharge
from the Neurological Service and Stroke Unit of the
Burgos University Hospital (Spain) by means of consec-
utive sampling. This is the only third-level health centre
for the referral of patients who had a stroke in the region.
All evaluation and follow-up visits and the development
of the interventions will be carried out in the patient’s
home.

All participants meeting the following inclusion
criteria would be included in the study: patients of both
sexes, those aged 18 years or above, those with a diag-
nosis of residual hemiparesis because of ischaemic or
haemorrhagic stroke, those whose movements of the
affected upper extremities are classified between stages
II and IV on the Brunnstrom Scale,48 and those with a
score on the Montreal Cognitive Assessment (MoCA)
Scale® equal to or above 26. All participants will be
required to sign an informed consent form. Participants
presenting hemineglect, Wernicke’s aphasia, mixed
aphasia and/or visual deficits (homonymous hemian-
opsia) will be excluded from the study, considering the
diagnostic information provided by the clinical assess-
ment of neurologists.

Patient and public involvement

The patients and the public will participate in the study
design so that time and spaces necessary for the home-
based intervention could be adapted according to their
availability. Moreover, they will be part of the data collec-
tion process and will be informed of the results obtained.
Participants may suggest changes related to the frequency
and intensity of the sessions. The results will be dissem-
inated through communications, including media,
healthcare institutions, patients’ associations for which
collaborative agreements are in place and during meet-
ings organised for sharing information with the partici-
pants of the study.

Estimation of the sample size

The sample size has been estimated on the basis of the
potential modification of the main variable, that is, the
functionality of the affected upper extremity. Given alpha
and beta risks of 0.05 and 0.20, respectively, in bilateral
contrast, 110 participants (55 per group) will be required
to detect a minimum difference of 0.50 in the function-
ality of the affected upper extremity using the Fugl-Meyer
Assessment (FMA) between the two groups. Additional 44
individuals will be needed for calculating the size of the
spontaneous improvement group, which is estimated to
occur in 20% of the cases.*® A predicted dropout rate of
10% during follow-up has been considered.

Gonzalez-Santos J, et al. BMJ Open 2020;10:¢035768. doi:10.1136/bmjopen-2019-035768 3



Randomisation

Participants will be randomly assigned either to a control
group (CG) or an intervention group (IG). An assigna-
tion sequence in masking clusters at a ratio of 1:1:1 will
be centrally generated by an independent researcher
using the Epidat 4.2 program before the inclusion of the
participants.

Intervention
The standard rehabilitation treatment for stroke will be
used for all study participants. Participants included in the
CG will not receive any additional treatment or therapy.
IG-1 will receive an additional treatment of MT with
task-oriented training, whereas IG-2 will receive CTE with
task-oriented training. In both groups, the interventions
will begin at the participant’s home during a period of
6weeks (30 days), including 60-min sessions, 30 min of
which will be for MT or CTE, and the remaining 30 min
will be for task-oriented training.

Task-oriented training

Task-oriented training will be presented sequentially in
a structured manner along with their specific character-
istics, which would vary from one session to another to
facilitate in their application in daily life. The complex
activities will be divided into simpler tasks for easy
learning. Verbal instructions and/or presentations will be
provided, gradually decreasing the support. Every day of
the week will be dedicated to a different BADL among
the following: diet (preparing and organising food, as
well as time taken to eat), clothing (upper and lower
extremities), and personal hygiene (brushing teeth,
combing hair, and shaving or applying makeup). There
will be short resting periods, and the difficulty of tasks
will be progressively increased to assist carry over. The last
week will be dedicated to tasks and BADL that the patient
requests and can be performed at home.”

Mirror therapy

In the MT, the patient will be seated on an ordinary chair,
with their forearms resting on a table. A mirror will be
placed between both the arms at a right angle to the torso.
The affected extremity must be placed behind the mirror,
in a comfortable position, in such a way that the patient
cannot see it. The healthy extremity must be placed in a
position as similar as possible to the affected extremity
so that it completely reflects in the mirror with no distor-
tion of the image. Any object or symbol that can identify
the healthy extremity must be removed or covered up
(figure 1).

MT can be used in three different modes. In the first
mode, the patient tries to imitate the movement of the
healthy hand with the affected hand in a synchronised
way. In the second mode, the patient only imagines that
the reflected movement of the healthy hand is being
performed by his affected hand. In the third mode, the
therapist assists the patient’s affected hand to imitate the
movement performed by the healthy hand. Considering

Figure 1

In the intervention set up for mirror therapy, the
participant looks at the reflection of the unaffected hand in
the mirror as if it was the affected hand.

these modes, first simple exercises without objects were
performed with the healthy hand while imagining the
same movement with the affected hand; then, the same
movements are performed by the affected hand with the
help of the therapist.”' >*

Simple movements without any objects will be
performed during the first 10 sessions, and then, simple
movements using objects will be performed in the
following 10 sessions. Moreover, movements of greater
complexity with objects will be included in the last 10
sessions. To be more specific, the patient will complete
movements with a healthy hand throughout the first 3
groups of 10 sessions and will try to imagine them with the
affected hand (mode). Those movements will be assisted
by a therapist in the three subsequent sessions (mode),
whereas the patient will try to imitate the movements of
the healthy hand by the affected hand throughout the
last four sessions (mode). All the exercises will have to
be completed slowly and repeated at least 15 times. The
activities and their levels of complexity will be adjusted as
per the limitations and capabilities of each patient.51 b2
Cognitive therapeutic exercise

The CTEs are classified according to multiple criteria in
three different modalities: first, second and third grades.
All patients will begin performing the first-grade exer-
cises until they regain the ability to control the reaction to
stretching to graduate intensity, time and spatiality. Once
the patient can successfully perform the first-degree
exercises, control the reactions to stretching in a suffi-
ciently automated way, and frequently perform selective
movements of the fingers and other body segments, the
second-degree exercises are performed.” >

4 Gonzalez-Santos J, et al. BMJ Open 2020;10:035768. doi:10.1136/bmjopen-2019-035768



Finally, third-degree exercises are performed through
which the patient learns to adapt movements to the
proposed perceptual hypothesis after the patient has
managed to automate the control of abnormal motor
behaviours with the second-degree exercises. The criteria
that must be considered to establish correct program-
ming of the exercises depend on the configuration of the
trajectories that are requested from the patient and on
the intensity of the contractions that must be activated in
the segments that execute them.*

In the first-degree modality, the aim is to control the
exaggerated reaction to stretching (commonly known as
spasticity) and overcome the sensitivity deficit, where the
therapist performs the patient’s movements. These exer-
cises are not entirely considered passive as they require the
patient’s attention at all times. Moreover, in the second-
degree modality, the objective is to control abnormal irra-
diation (involuntary activation of muscle groups). In this
case, the movements are performed by the patient with
the minimum necessary help from the therapist. These
exercises include tactile, kinesthetic, weight, grip and fric-
tion input. This modality will be introduced in combina-
tion with the first-degree exercises once the patient has
acquired a certain degree of control over the recruitment
of motor units. Finally, in the third-grade modality, the
control of voluntary movements and the decisions on
their fragmentation, variability and adaptation will be
emphasised, with the aim of achieving perfect automa-
tion of movements where the patient is totally active and
does not need any type of help from the therapist. The
information is received through the same method as in
the previous modality.*® % **

For its application, the CTE always proposes each
exercise in the same structure such that first, a cognitive
problem is proposed, then a perceptual hypothesis (feed-
forward) is activated to solve the problem and finally, a
comparison process occurs between the previous and
sensory information (feedback) that the patient receives
during the therapeutic exercise.” Before starting the
activity, the patient is shown different materials or subsi-
dies using which the exercise is performed. During this
time, the patient must recognise the possible strategies
that help in solving the problem by collecting informa-
tion through his body.”® Therefore, the elements present
in any exercise of the present technique are the cognitive
problem, perceptual hypothesis and verification of that
hypothesis.

For example, the therapist shows the patient three
two-dimensional figures (triangle, circle and square),
allowing the patient to observe and touch them. Then,
the patient closes his eyes and touches the figures with his
fingertips (guided or not by the professional), and with
the information received through the body, the patient
should recognise the figure.

Procedure
An initial evaluation visit will be completed in the 4th
week after a stroke, and a postintervention visit at week

Possible eligble cases |

Individuais satisfying
=% some exclusion criterion

Randomasation
' B v
Control Group Intervention Group - MT Intervention Group - CTE
n=44 n=55 n=55

l 1 |

Initial assessment visit, one month afer stroke

|

! :
Intervention Intervention

MT+Task criented training CTE+ Task oriented training

! I !

Post-intervention visil. at 6 weeks after the inlial evaluation |

l l l

Follow-up visit, at 6 months after he initial evaluation

Figure 2 Study flow chart. CTE, cognitive therapeutic
exercise; MT, mirror therapy;

6 will be performed. A follow-up visit will occur 6 months
post-stroke to evaluate the progress of patients who had
a stroke in the subacute phase of recovery. Both IG and
CG will undergo all the evaluations. Their state will be
assessed using different instruments and questionnaires
in all visits.

All participants included in the IG will receive 30 treat-
ment sessions, distributed between the initial evaluation
and the first follow-up visit (figure 2).

Primary and secondary endpoints

The primary outcome will be an improvement in the
functionality of the affected upper extremity. The
secondary variables will include cognitive performance,
emotional state, quality of life and performance of ADL.
The primary and secondary endpoints will be evaluated at
6months post-stroke through the use of questionnaires,
previously validated for the Spanish population.

The functionality of the affected upper extremity

To perform a thorough assessment, different motor

deficit components of the affected upper extremity will

be evaluated using the FMA, which will be combined with
four other scales:

» The FMA,” which assesses motor functioning, passive
articular mobility, articular pain, coordination and
balance.

» The Action Research Arm Test,56 which measures the
functionality of the upper extremity.

» The Motor Activity Log 30,°° which assesses the quan-
tity (amount subscale -AS) and quality (how well
subscale - HW) of the use of hand and arms during
the performance of ADL.
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» The Block and Box Test,” which assesses the manipu-
lative value of the hand.

» The Modified Ashworth Scale,58 which measures
the spasticity of all the movements of the different
joints of the upper extremity: shoulder (flexion,
extension, abduction, adduction, and internal and
external rotation); elbow (flexion, extension, prona-
tion and supination); wrist (flexion, extension, and
ulnar and radial deviation); distal and proximal meta-
carpophalangeal and interphalangeal (flexion and
extension); the second to fifth fingers (abduction and
adduction) and thumb (flexion, extension, abduction
and adduction).

Cognitive performance

The cognitive performance will be evaluated using the
MoCA scale,” distributed into seven different cognitive
domains: visuospatial executive capacity; denomination;
language attention; abstraction; learning; and deferred
learning, recall and orientation.

Emotional state and quality of life

Emotional state and quality of life will be evaluated using
the Escala de Calidad de Vida para el Ictus (Scale of
PostStroke Quality of Life),” which comprises 38 items
grouped into eight domains: physical state, communica-
tion, cognition, emotions, feelings, BADL, common ADL
and socio-family functioning.

Performance of ADL

BADL will be evaluated using the Functional Indepen-
dence Measure and its extension, the Functional Assess-
ment Measure, designed specifically for patients with
cerebral damage.”” The 30 items in this instrument are
used to assess the self-care tasks inherent to ADL, motor,
cognitive, and behavioural functions and communicative
and functional behaviour in the community.

The IADL will be evaluated using the Lawton-Brody
Index.”" It assesses the capability to develop tasks involving
the handling of everyday utensils and day-to-day social
activities, including telephone use, shopping, preparing
meals, household work, washing clothes, transport use,
responsibility for medication administration and manage-
ment of economic affairs.

Other measures/covariables

The following variables will be evaluated to control the
possible predictive or confusion factors: age, sex, type of
stroke, affected cerebral hemisphere and stroke severity,
quantified by the National Institute Health Stroke Scale.”

Data collection, data management and follow-up procedure

To maintain the quality of data collection, the initial
evaluation, follow-up and intervention visits will be
conducted by properly trained and accredited thera-
pists, who would follow the standardised methodolog-
ical criteria mentioned in the data collection manual.
Therapists conducting initial and follow-up visits will be
different from those who provide different rehabilitation

techniques. Each participant will be assigned a unique
intervention code for this study. All the assessments
would be entered into a safe and secure data collection
notebook. A database would be created using the SPSS
software V.25.00, accessible only to the research team
members and the ones involved in the statistical analysis of
the study. A researcher on a weekly basis will monitor the
inclusion of new patients, debugging, testing, checking of
databases and adaption of protocol procedures. Double
entry of data will be performed to maintain a low error
rate.

Blinding strategy

This is a single-blinded study. Because of the nature of
the intervention, the participants and people respon-
sible for using the MT or CTE, both combined with task-
oriented training, to IG cannot be blinded. However, the
person taking the measurements during the follow-up
visit and the researcher analysing the data statistically
will be blinded with respect to the group to which the
participants belong. In addition, clear instructions will be
provided to the participants of not revealing the group
to which they have been assigned during the assessment
visits.

Statistical analysis

General analysis

The results of the main and the secondary variables will
be analysed using intention-to-treat analysis to control the
effects of non-random abandonment. The mean and SD
will be used for the description of the quantitative variables
or frequency distribution and percentages for categorical
variables. The normality of the variables will be assessed
using the Kolmogorov-Smirnov test. In cases where the
normal distribution cannot be assumed, median, IQR and
the corresponding non-parametric test will be used. The
association between independent categorical variables
will be analysed using %* test or Fisher’s exact test. The
means between the two groups will be compared using
the Student’s t-test or the Mann-Whitney U-test. Pearson’s
or Spearman’s correlation coefficients will be calculated
to analyse the relationship between quantitative variables.
A p value of <0.05 was considered statistically significant.
The statistical analysis will be performed using the SPSS
software V.25.0.

Analysis of the effects of the intervention on primary and
secondary outcomes

To analyse the changes at 6 weeks and 6 months from base-
line in the primary (functionality of the affected upper
extremity) and secondary outcomes within the same
group, the Student’s t-test for paired data or Wilcoxon
test will be used.

The effects of the intervention will be analysed by
comparing the changes in the functionality of the affected
upper extremity between groups using the analysis of
covariance of change score, with the baseline as covariate
and by adjusting for possible confounders. The effects of
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the intervention during follow-up will be studied using an
analysis of the variance of repeated measures.

Analysis by subgroups

The effects of the intervention can be influenced by age,
sex, type of stroke, affected cerebral hemisphere and
stroke severity. The same analysis described above will be
performed for each of the subgroups.

Secondary analysis

A multivariate multiple regression analysis will be
performed to identify the variables that greatly influence
the changes in the functionality of the affected upper
extremity and the secondary variables analysed.

ETHICS AND DISSEMINATION
Ethical considerations
The study has been approved by the Clinical Research
Ethics Committee of the Health Area of Burgos and Soria
(Spain) in June 2019 (CEIm 2.134/2.019). A Standard
Protocol Items: Recommendations for Interventional
Trials declaration checklist is available for this protocol.
In accordance with the Helsinki Declaration, prior
informed consent will be obtained from the individ-
uals who voluntarily decide to participate. They will
be informed of the objectives, risks and benefits of the
assessments, as well as the interventions that will be used.
None of the activities imply additional risks to the life of
the participants. At all times, the confidentiality of the
data will be guaranteed in accordance with the current
legislation.

Dissemination plan

The dissemination of results will be as per the recom-
mendations mentioned in the Consolidated Standards of
Reporting Trials declaration. This study will be published
in open access peer-reviewed scientific journals, so as to
acquire the highest possible visibility for the study. At least
two publications are expected to be completed, one of
the results of the primary outcome (functionality of the
upper extremity) and the other on the secondary results.
The results will be disseminated through communica-
tions, including media and social networks, as well as at
international and national scientific conferences and
seminars. Similarly, a doctoral thesis based on the content
of this project will be developed.

DISCUSSION

At present, a number of rehabilitative methods exist
based on the principle of cerebral plasticity. Among
these, MT and CTE promote the recovery of the affected
upper extremity.

Various clinical trials have demonstrated that MT is an
effective treatment for the recovery of the upper extremity
in patients who had a subacute stroke.?* Vandana et al*®
evaluated the effects of MT on motor recovery of the upper
extremities, spasticity and hand-related functionality of

patients who had a subacute stroke and severe hemipa-
resis (stages II-IV of the Brunnstrom Scale). Moreover,
a greater improvement in the scores of the Brunnstrom
stages for the hand and upper extremity was observed
in the MT group than the conventional therapy group.
Arya et al’® evaluated a specific task-based neurorehabili-
tation therapy among patients who had a subacute stroke
with severe hemiparesis (stages II-V of the Brunnstrom
Scale) and showed that there were greater improvements
in performing activities with this method than with any
other conventional method. Lisalde-Rodriguez et al™
demonstrated that MT combined with conventional
therapy was effective in improving the motor function of
the upper paretic extremity but not the overall function-
ality of the patient. In another study, MT combined with
task-oriented training within the same treatment session
showed statistically significant results in the functionality
of the upper extremity and the performance of ADL in
the patient.*” Kim et al'* involving 25 patients who had a
stroke confirmed the effectiveness of an intervention with
MT combined with task-oriented training in comparison
to conventional therapy. MT combined with task-oriented
training is the most effective method in the rehabilitation
of the affected upper extremity functionality and perfor-
mance of ADL.

Despite having demonstrated the effectiveness of
CTE in executing simple motor activities such as cylin-
drical grip, it lacks evidence on its repercussions on the
recovery of distal functions of greater complexity among
patients with the affected upper extremities following a
stroke.™

Although this study relates both the treatment tech-
niques, it presents significant limitations such as lack
of specificity on the level of deficit affecting the upper
extremity, sample size and the control groups. It is neces-
sary to determine the correct execution and description
of activities, processes and exercises for their develop-
ment and, similarly, to validate future investigations on
a scientific basis. No studies to date have demonstrated
which out of the two techniques is the most effective
in achieving functional recovery of the affected upper
extremity.

This study will provide novel and useful results for the
development of post-stroke rehabilitation strategies. The
intervention may provide implications for the prepa-
ration of evidence-based recommendations, practical
clinical guidelines and continuous quality improvement
programmes for patients with severe hemiparesis after a
stroke.

The relevant information will be obtained about the
functionality of the upper extremity of patients with
severe hemiparesis after the practice of a more intensive
therapy that combines two types of neurorehabilitation
approaches.

The sample size of this study helps in understanding the
relevant aspects of conducting future studies, and it will
also provide greater confidence and credibility regarding
the benefits of these neurorehabilitation approaches.
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Until now, the effectiveness of both techniques is
known; however, this study will facilitate the professional
to select the technique that should be implemented in his
rehabilitation to achieve the best possible results.

Lastly, the fact that it is a home-based intervention that
combines MT and CTE with task-oriented training will
help us to discover if these factors influence the transfer
of the movement patterns learnt during the different
interventions to the execution of ADL.
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