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Abstract

Aim: To present the current knowledge about possible applications, effectiveness, and other aspects of mirror therapy in adult
stroke clients, with an emphasis on the performance of Activities of Daily Living (ADL), or on supporting independence and
self-care, including limitations. Design: A descriptive mapping study. Methods: A systematic literature search and
an interpretative content analysis (according to predetermined criteria) of 34 identified relevant studies (2000-2017) and
conceptualization of findings in relation to ADL performance / limitation among adult stroke clients. Results: Mirror Therapy
(MT) is a simple and undemanding approach which improves the function of extremities with respect to performance of ADL.
However, due to smaller research samples, it is impossible to clearly confirm its effectiveness and extrapolate the conclusions.
MT is also used to complement other therapeutic approaches, or various approaches can be combined with it (e.g., micro-sensory
electrical stimulation or observation imitation). Assessment of ADL was primarily performed with the Barthel Index, Modified
Barthel Index, and Functional Independence Measures, Functional Ambulation Categories, and Foot and Ankle Ability Measure
tests. Conclusion: It seems desirable to apply task-oriented MT — an approach that includes functional tasks to prevent clients
from becoming bored during therapy. The performance of MT tasks need not always be supervised by a physiotherapist. Good
cooperation between nurses from clinical practice and physiotherapy is desirable. In order to be able to widen the conclusions
and clearly confirm the effectiveness of MT in the context of ADL, other randomized controlled (pilot) studies are desirable.
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Introduction

In the area of various study disciplines and sciences,
Mirror Therapy (MT) is a relatively new phenomenon
and is still evolving; it may be combined with other
approaches, and its applicability extended to cover
more diseases and health problems. MT is often
recommended to clients with phantom pain after
amputation, and to stroke patients. MT can be
combined with other therapeutic approaches,
or modified as virtual MT. In the application of MT,
the principle is visual feedback — a mirror is placed
in front of the client, the client’s affected extremity
is hidden behind it and the mirror reflection
of the “healthy” extremity simulates the movement
of the affected one (Moseley et al., 2008). This causes
mirror neurons to be activated (Najiha et al., 2015) MT
was described by V. S. Ramachandran as a way to
decrease  phantom pain in  clients  with
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an amputated extremity (Ramachandran & Rogers-
Ramachandran, 1996). The therapeutic effect is
performed using mirrors or boxes (a mirror is on one
side and the patient’s is extremity hidden inside
the mirror box, and, therefore, not visible). MT is
a non-pharmacological neuro-rehabilitative approach
based on observation of the movements of the intact
extremity in the mirror (Bowering et al., 2013;
Moseley et al., 2008). The effect of this approach is
based on the activation of mirror neurons located
in the ventral premotor cortex. These neurons are
activated when an individual performs a movement,
and during observation of another individual’s
movements (Najiha et al., 2015).

By placing a mirror in the central sagittal plane,
avisual illusion is created and provides positive
feedback to the motor cortex. It informs the motor
cortex that the patient’s affected extremity is moving
(Bowering et al., 2013; Najiha et al., 2015). MT s
asimple and non-invasive approach, considered
a complementary therapy to other procedures
(Stitbeyaz et al., 2007). MT was originally developed
to relieve phantom pain in post-amputation clients.
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Currently, MT is used in stroke patients, but also
in patients suffering from cerebral palsy, Complex
Regional Pain Syndrome (CRPS), fractures, and
brachial plexus nerve injuries (Griinert-Pliiss et al.,
2008; Najiha et al., 2015).

Aim

The aim of the paper is, based on a systematic
literature search using a mapping study design,
to present the current knowledge about possible
applications, effectiveness and other aspects of mirror
therapy in adult stroke clients, with an emphasis on the
performance of activities of daily living (ADL), or on

supporting independence and self-care, including
limitations.

Methods

Design

A descriptive mapping study was performed, and the
authors processed the results and findings based
onamapping study design. This design made
it possible to work well with the research problem
under investigation in a wide range of available
literature and sources, and to suggest further direction
for research activities and follow-up studies (Cooper,
2016; Grant & Booth, 2009). This design did not
require flowcharts or flow diagrams, and evidence
levels were not considered by the authors.
Nevertheless, the authors elaborated a PRISMA flow
diagram (Figure 1), used in sorting, classifying, and
clustering the investigated studies. During the initial
methodological stage, the following working research
question was determined for use in the subsequent
search activities: “What information about the
application of mirror therapy in adult stroke patients in
relation to ADL performance / limitations has been
published in scientific studies so far?”.

Eligibility criteria

The eligibility criteria were defined as follows: studies
focused on the effectiveness of applied MT with
aclearly defined target group (adult stroke
survivors/adult post-stroke patients), and primarily
linked to ADL performance and / or limitations
in performance. The required relevant studies were
obtained by searching in available electronic databases
licensed to Palacky University Olomouc, Czech
Republic (EBSCO, PsychINFO, PubMed, and
ProQuest), and the meta-search engine, Discovery
Service, while full texts were obtained by searching in
Google Scholar and ResearchGate.

Search strategy

The basic search criteria included availability of the
full text version of the paper, direct relevance to the
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research problem, relevance to the research question,
and application of MT in adult stroke patients.
The authors intentionally searched for studies
published in English between 2000 and 2017.
In exceptional cases, older resources were used due to
their frequent citation, frequent references to them,
and relevance / benefits to the area. Papers for which
only summaries were available (not full texts) were
not included in the search. Empirical studies (without
scientific distinction) and review studies (without
methodological distinction) were not included in the
search process.

Focus on attributes other than the main research topic,
focus on different target groups (in terms of age,
health status/disease, polymorbidity (where it was not
possible to distinguish the health condition and a clear
association with stroke), non-survivors, and absence
of results concerning ADL or self-care, independence
or improvement in motor activities were considered
exclusion criteria. The systematic search was based on
the following keywords: mirror therap*, mirror box
therap*, mirror approach*, stroke*, after stroke
patient*, adult*, activit* of daily living, and ADL, with
Boolean operator combinations. The terms “patient —
participant — client and therapy - treatment —
procedure — experiment” were considered to have the
same meaning. The authors used an interpretative
content analysis to analyze and synthesize their
findings. Due to the period of implementation (i.e.,
2017), studies from 2018 and later were not searched
for or included.

Study selection inc. PRISMA flow diagram

For sorting, classifying, and clustering the investigated
studies, the authors elaborated a PRISMA flow
diagram (Figure 1). Of the 1,323 primarily searched
studies, 89 were subordinated to the screening phase.
A total of 45 studies met the eligibility criteria, and 34
were included in the secondary (final) sample. Eleven
full-text studies were excluded because they focused
on more thematic areas (with minimal attention
devoted to MT), and because the impact of MT on
ADL was not unequivocally proven in the study.

Evaluation of quality of articles

Quality assessments were performed separately by
both authors, using a data extraction sheet of their own
design (see data extraction section below). During the
evaluation of the quality of studies, agreement
between the two authors was achieved independently.
Since the paper was not designed as a systematic /
literature review, evidence levels were not referred to.
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Data extraction

The authors performed data extraction using a data
extraction sheet of their own design. It contained
columns including authors, study titles, research
designs, aims / objectives, recommendations /
conclusion, and main outcomes. In the first phase, this
source document sheet was not shared between the
two authors. After an autonomous assessment of the
studies by both authors, a final version of the data
extraction sheet containing their matches was created.
The summary of documents included in the
subsequent analysis and processing included the
selection (secondary) sample of documents. These
were documents meeting the search criteria and
acceptance criteria. Any duplicates of full texts were
rejected. During analysis of the studies in the selection
sample, studies were rejected that did not focus on the
issue in question or included only references to MT
and the results of its application. After analytical and
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systematic processing of the content of the identified
studies, 34 relevant studies published in English were
used to produce the mapping study.

Limitation of study

The processing of this study was part of the broader
scientific and research activities of the team
of authors. Therefore, the authors did not present
the overall (primary) set of identified studies /
documents (regarding the various objectives of the
overall research aims) but only their systematic work
on the selection (secondary) set, consisting of studies
that used MT in adult stroke patients (see above) —one
of the partial objectives defined by the authors of this
study. The authors accept that possibly not all
published studies have been identified, and that
relevant studies published in languages other than
English have not been included in the review.

Records excluded

Full-text articles excluded

—
= Records identified through database Additional records identified
= searching through other sources
= - _
= (n=1,323) (n=0)
=
3
=
—

A 4 A 4

P Records after duplicates removed

(n=1526)
o0
=
=
- v
(=}
7 Records screened
(n=89)
—
)
" A 4
(k]
= .
= Full-text articles assessed
S0 for eligibility >
= (n=45) (n=437)

——

y
= L
= Studies mncluded -
= (n=734) " (n=11)
=}
=
o

—

Figure 1 PRISMA
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Results

Mirror therapy in adult stroke patients and its effects
on the performance of ADL

The studies identified by the search describe and
distinguish the application of MT to ameliorate
the effects of stroke on the function of upper and lower
extremities and on activities of daily living (taking into
account the various stages of stroke). Paresis of the
upper extremity is a common consequence of stroke.
As many as 85% of stroke survivors are affected by
hemiparesis, and 55 to 75% of patients suffer
permanently limited function of the upper extremity.
MT is an attractive treatment alternative due to its
simplicity, cost-effectiveness, and absence
of concerns on the part of patients (Yavuzer et al.,
2008). During MT, a mirror is placed between
the arms (upper extremities) or legs (lower
extremities) of the patient so that the reflection of the
healthy extremity creates the illusion of normal
movement of the affected extremity (Thieme et al.,
2012). Paresis of the upper or lower extremity,
a frequent consequence of stroke, causes problems
in the performance of ADL, such as walking, dressing,
or eating (Thieme et al., 2012). Most stroke patients
are affected by motor impairment of the upper
extremity, resulting in ADL limitations (Lee et al.,
2015); ADL are largely limited by unsuccessful
recovery of distal joints of the wrist and fingers,
despite the restoration of the required strength and
coordination of proximal joints (arm and elbow)
(Rajappan et al., 2015).

Two thirds of patients with lower extremity
impairment are unable to walk independently
immediately after stroke, and only a half of patients
are capable of independent walking after rehabilitation
(Michielsen et al., 2011). During the first 12 months
after stroke, almost 50% of patients feel pain in the
upper extremity, especially in the shoulder region, and
suffer from the presence of type 1 CRPS (Jonsson et
al., 2006), and this pain decreases quality of life
(Lindgren et al., 2007; Thieme et al., 2012).
The improvement of patient self-care is one of the
most important aspects of ADL performance (Yavuzer
et al., 2008). If patients are unable to perform these
activities autonomously, independent life is
impossible and they must rely on the family or other
sources of support (Park et al., 2015).

Many studies have shown that MT can significantly
improve motor functions of the upper extremity and
ADL performance in stroke patients. A study was
carried out in which MT combined with micro-sensory
electrical stimulation (group MT + SES) was
compared with MT only (group MT) and MT with
sham micro-sensory electrical stimulation (group MT
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+ sham SES). During rehabilitation in all groups, ADL
were performed (for example picking up a plastic bag
with the affected hand, squeezing a towel with both
hands, and stabilizing a glass of water with one hand
while taking food with the other). These ADL were
then assessed by means ofthe Functional
Independence Measures (FIM) test (consisting of 13
motor and five cognitive tasks) using a seven-point
scale. The study concluded that the score of motor
tasks in the FIM test significantly differed between
the group of MT + sham SES, and the other two
groups. A subsequent analysis revealed that the group
of MT + SES and MT + sham SES showed a higher
degree of functional independence compared with the
MT only group (Lee et al., 2015).

A similar study was conducted by Lin et al. (2014a)
but instead of MT + sham SES, the authors used
a control group with no form of MT. In terms of ADL,
there were no differences between the groups after
four weeks of therapy. In a previous study by Lin et al.
(2014b), MT was combined with sensory electrical
stimulation to identify a possible effect on ADL.
A total of 16 patients were randomly divided into two
groups: MT combined with sensory electrical
stimulation  (MT+SES) and MT  only.
The participants were asked to carry out symmetrical
movements with both arms as simultaneously
as possible, while in the mirror they watched
the reflection of the healthy arm as if it were the
affected arm. The activities included movements with
objects (building with blocks or turning cards) and
movements without objects (pronation and supination
of the forearm or touching fingers). In the MT + SES
group, the participants had a stimulation glove on the
affected hand in the course of the therapy.
The performance of ADL was assessed using the FIM
test. The final score did not indicate any significant
differences  between the groups. However,
an improvement was observed in the “Transfers” sub-
area in the MT +SES group. No significant
differences were observed in the overall score or other
sub-areas (Lin et al., 2014Db).

Park et al. (2015) also investigated MT of the upper
extremity and its effect on ADL in hemiplegic stroke
patients, conducting a study involving 30 chronic
stroke patients, who had suffered from hemiplegia for
at least six months. The patients were divided into
a “mirror group” and a “control group” and their
ability to carry out ADL was assessed. The resulting
comparison of the participants’ abilities to perform
ADL showed statistically significant differences
between the two groups, especially in terms of self-
care. In Sphincter control, Transfers, Locomotion,
Communication, and Social cognition, no significant
differences were observed between the groups. This
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study suggested a positive effect of MT in the area
of ADL in chronic stroke patients.

Thieme et al. (2013) carried out a study involving three
groups of subacute stroke patients with severe paresis
of the upper extremity. The first group underwent
individualized MT, the second group underwent group
MT, and the third group was a control group. One
of the main criteria was independence in the
performance of ADL, using the Barthel Index (BI).
The study concluded that MT was no more effective
interms of independent performance of ADL
compared with the control group. The main limitation
of the study was the severe impairment of subacute
stroke patients, and, therefore, the results could not be
generalized to include other stroke patients.

Probably the first study aimed at MT of the lower
extremities and the effect on ADL was published by
Siitbeyaz et al. (2007) involving 40 patients who had
suffered a stroke during the previous 12 months.
The participants were divided into an MT group and
acontrol group. Both groups underwent standard
therapy. In addition, the MT group underwent 30
minutes of MT aday aimed at a lower extremity,
performed in a semi-sitting position in bed.
The participants watched the movement of the
unaffected extremity in a mirror. The control group
underwent the same procedure, but the reverse (non-
reflective) side of the mirror was used. The ability to
walk was assessed with the Functional Ambulation
Categories (FAC) test; and motor skills assessed with
the FIM test. The participants were allowed to use
walking / locomotion aids (for example a walking
stick). According to the results, MT combined with
conventional stroke treatment brings long-lasting
motor function improvement in subacute stroke
patients.

The effectiveness of MT aimed at the lower extremity
in hemiparetic stroke patients in the context of ADL
was also investigated by Cortez et al. (2016). In their
study, a total of 20 participants underwent MT
in combination with conventional physiotherapy. All
participants undertook identical tasks and were not
divided into groups. The results were assessed by
means of the Foot and Ankle Ability Measure test,
which comprises two subscales — ADL (21 items), and
a sports subscale (eight items). In this experimental
study, only the ADL subscale was considered. The
results indicated a significant improvement after
ADL-related intervention.

Mirror therapy of the upper extremity in adult patients
with subacute and chronic stroke

Most of the identified studies on MT of the upper
extremity in stroke patients focused in particular
on subacute and chronic stroke patients (Colomer et

© 2021 Central European Journal of Nursing and Midwifery

Cent Eur J Nurs Midw 2021;12(1)295-305

al., 2016; Invernizzi et al., 2013; Lee et al., 2015; Lim
etal., 2016; Lin et al., 2014a; 2014b; Paik et al., 2014;
Park et al., 2015; Rajappan et al., 2015; Rodrigues et
al., 2016; Sciusco et al., 2008; Selles et al., 2014;
Thieme et al., 2013).

Sciusco et al. (2008) performed a study involving 14
subacute or chronic stroke patients (an MT group and
control group underwent conventional therapy),
in which MT was combined with observation-based
imitation. The participants watched an actor’s
movements and then tried to imitate the movements as
closely as possible. This approach is recommended
when used in addition to conventional therapy due to
its effectiveness, simplicity and feasibility. MT
in combination with observation-based imitation
could become an effective approach to ensure better
recovery of the upper extremity in subacute or chronic
stroke patients.

Similarly, Invernizzi et al. (2013) performed a study
aimed at MT of the upper extremity in subacute stroke
patients. A sample of 24 patients was divided into
an MT group and a control group. Both groups
underwent conventional therapy; the MT group had an
additional 30 minutes of MT and one hour of MT a day
for the remaining two weeks. The control group
underwent the same program but with a hidden mirror
(sham MT). Eventually, it was confirmed that MT
used in conjunction with conventional therapy was
more beneficial in terms of restoration of motor
functions of the upper extremity compared with
conventional therapy alone.

A similar study was conducted by Colomer et al.
(2016). However, their participants were chronic
stroke patients and the control group underwent only
passive mobilization of the affected extremity. In both
groups, improvement in motor functions was
observed. Nevertheless, the group that underwent MT
showed a significant improvement in tactile
perception, which was observed primarily in the form
of increased sensitivity to fine touches.

The effect of MT on subacute stroke patients with
upper extremity hemiparesis was also examined by
Rajappan et al. (2015). A total of 30 participants who
had suffered a stroke two to 12 months before the
study were randomly divided into a group undergoing
MT and a group undergoing sham MT.

During the therapy, the patients sat near a table with
a vertically positioned mirror in the sagittal plane.
The paretic arm was placed behind the mirror and
the non-paretic arm in front of the mirror. As a result,
the patients only saw the unaffected extremity. They
performed simple movements with the unaffected
extremity (such as bending and stretching the fingers,
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bending and stretching the wrist, ulnar and radial
deviation) and specific tasks (such as grasping and
squeezing objects of various sizes and weights).
During the movements performed by the unaffected
extremity, the participants concentrated all their
attention on the mirror and watched the reflection
of the unaffected extremity, with the aim
of performing identical movements with the affected
extremity. In the group that underwent sham MT,
the same tasks were performed but the non-reflective
side of the mirror was used. The results showed
a significant improvement in both groups in motor and
functional areas (the MT group achieved more
significant improvement compared with the sham MT
group in both monitored areas — motor and functional).

Selles et al. (2014) performed a research study that
surpassed all others. The study involved a total of 93
chronic stroke patients, representing a large test group
compared with other studies. The execution of the
study was also unconventional — the patients were
divided into five groups: Group 1) exercised the
paretic arm observed directly (paretic group without
mirror); Group 2) exercised the non-paretic arm
observed directly (non-paretic group without mirror);
Group 3) exercised the non-paretic arm reflected in the
mirror (non-paretic group with mirror); Group 4)
exercised both extremities with a curtain to prevent the
view of the paretic extremity (double-sided group with
curtain); and Group 5) exercised both extremities with
a reflection of the non-paretic arm in the mirror
(double-sided group with mirror).

The results of the study suggest that the use of mirror
reflection can facilitate motor learning, as confirmed
by relatively high effectiveness in performing the
exercise/movement with the unaffected extremity
only. The data also indicate that MT is no more
effective than direct exercising of the affected
extremity. The authors conclude that MT can be
effective in specific situations (e.g. when the patient is
still unable to move the affected extremity, or the
movement is very tiring).

Mirror therapy of the upper extremity in adult patients
with acute stroke

While most authors focused mainly on the
effectiveness of MT of the upper extremity, especially
on motor functions in subacute or chronic stroke
patients, Yeldan et al. (2015) conducted a study
involving stroke patients at a very early acute stage.
They investigated the effect of early MT on functional
improvement of the upper extremity, whereby the
therapy is applied to hospitalized patients immediately
after stroke. A total of 120 patients were assessed in
terms of suitability for this study; the final sample
included 30 persons (who had suffered a stroke less
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than one month before the study), but only eight
completed the programme successfully.
The participants were divided into two groups
(the first group underwent MT + neuro-developmental
therapy, and the second underwent neuro-
developmental therapy only). To determine the degree
of independence in functional activities, the ten-item
Bl was used. The patients in the group of neuro-
developmental therapy underwent an individualized
therapeutic session based on the Bobath concept,
lasting 40 minutes. In the MT group, each participant
underwent (in addition to neuro-developmental
therapy) a very early 20-minute MT program.
The programs started when the participants were
hospitalized and continued on an outpatient basis after
discharge from hospital. The patients were instructed
to focus solely on the reflection in the mirror (Yeldan
etal., 2015). The very early MT program was designed
to improve motor functions of the upper extremity
involving specific movements used in ADL. The task-
oriented activities in this program were individually
designed for each patient. The complexity of the tasks
increased according to the patient’s ability to
concentrate. The interventions were carried out by the
participants individually —under physiotherapist
supervision. The results suggested improvement in Bl
in both groups (two patients from each group).
This study showed that very early MT did not have
an additional effect on improved function of the upper
extremity in acute stroke patients.

According to a different research study conducted
by Radajewska et al. (2013), MT improves the ability
of independent performance of ADL in stroke patients
with right-sided paresis of the upper extremity.
The study included 60 right-handed patients who
suffered ischaemic stroke eight to ten weeks before the
study. They were randomly divided into two groups —
an MT group and control group. In each group, two
subgroups were created. One of the subgroups
included patients with right-sided paresis, while
the other group included patients with left-sided
paresis (each subgroup had 15 patients). The MT
group underwent additional exercise with a mirror.
The control group underwent conventional treatment
without MT. To assess self-care in the area of daily
activities, the Functional Index “Repty” (FIR) scale
was applied. The results suggested a significant
improvement in this area in the right-sided paresis
subgroup of the group undergoing MT.

Mirror therapy of the lower extremity in adult stroke
patients

To present evidence about the effectiveness of MT
of the lower extremity is very problematic due to
the low number and diversity of relevant studies.
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Available studies vary in treatment specifications at
various stages after stroke (Hung et al., 2015).
A number of studies (Cortez et al., 2016; Siitbeyaz et
al., 2007) focused on MT of the lower extremity and
the effect on ADL.

Ji and Kim (2015) dealt with MT of the lower
extremity in subacute stroke patients using
a control group undergoing sham MT. According to
the results, MT in addition to conventional stroke
treatment might be beneficial for posture improvement
in subacute stroke patients.

Mohan et al. (2013) and Wada et al. (2011) analyzed
MT of the lower extremity in acute stroke patients,
while Salem and Huang (2015) focused on chronic
stroke patients. Mohan et al. (2013) conducted a study
involving 22 patients divided into an MT group and
a control group. Both groups underwent conventional
therapy. In addition, the MT group underwent 30
minutes of MT, including functional movements using
unaffected joints of the hip, knee and ankle performed
in a sitting or semi-sitting position. In the MT group,
the reflective surface of the mirror was turned to
reflect the non-paretic extremity. In the control group,
the non-reflective side of the mirror was turned to the
non-paretic  extremity. However, the authors
concluded that the two-week MT of the lower
extremity in acute stroke patients combined with
conventional  therapy (in  comparison  with
conventional therapy without MT) did not bring any
substantial improvement.

Wada et al. (2011) performed a study aimed at acute
stroke patients but involving only nine participants
without a control group (with particular focus on ankle
function). No significant differences were observed
between the results of individual participants.
However, there were differences before and after
therapy.

Salem and Huang (2015), who focused on MT of the
lower extremity in chronic stroke patients, performed
a study involving 30 patients divided into two groups:
an MT group and a control group. Both groups
underwent conventional therapy. The authors
concluded that MT combined with conventional
therapy may improve motor functions of the lower
extremity and walking speed in chronic stroke
patients.

Task-oriented mirror therapy in adult stroke patients

Paik et al. (2014) emphasize that not all studies
addressing MT in stroke patients bring promising
results. Baek (2009) observed that the effect of MT
decreased with time, but also that although MT
involving repetition of simple movements brought
improvement during the first four weeks of treatment,
it was followed by a gradual loss of functions once the
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patients became bored. This resulted in a certain
therapy resistance. According to the author, the
therapy seems to be more efficient if MT includes
elements of functional tasks than if it contains only
simple imitation movements.

Yoo (2010) also suggested the use of multiple
functional and task-oriented programs because simple
movements limited functional recovery. Although MT
showed improvement in motor functions in stroke
patients, the differences between various concepts and
tasks caused inconsistencies in their results and
conclusions.

Previous studies on the use of MT always compared
the results with a control group who had not undergone
MT (Baek, 2009). Therefore, Paik et al. (2014)
decided to carry out a study aimed at a comparison
of the effectiveness of MT involving simple and task-
oriented movements during functional recovery of the
upper extremity in patients with hemiplegia after
stroke (all participants had suffered stroke 17 months
or more before the study). Simple MT included, for
example, pronation and supination of the forearm,
stretching and bending the fingers or “counting
the fingers”. During the task-oriented part of the
therapy the participants performed movements
associated with ADL - grasping and releasing
balloons, pressing pliers, using a spray, kneading,
grasping a coin, using a spoon, lifting a heavy can, and
wiping atable. In all patients, the function of the upper
extremity was assessed by means of the Box and
Blocks Test (BBT), Cube Carry, and Card Turning
Tests. Similarly, in the course of this study, the
patients with simple MT grew bored and resistant to
the therapy. On the other hand, patients undergoing
task-oriented MT maintained their concentration and
interest in the movements. This study concluded that
the function of the upper extremity improved more
after task-oriented therapy compared with simple MT.

Based on previous studies, Rodrigues et al. (2016)
decided to refine MT with various objects that would
improve the level of activity during the performance
of single-sided and double-sided activities (adding
object-related  bilateral ~symmetrical training).
The author considered the use of objects in MT
a challenge, because the aim of this therapy is to create
an illusion of normal movements of the paretic arm
and therefore, the illusion should simulate
symmetrical movement of both extremities. For the
purposes of creating this illusion, the object may be
halved, and each half placed on either side of the
mirror. Both groups underwent one hour of object-
related bilateral symmetrical training. While the MT
group performed bilateral tasks using a mirror, the
control group had the mirror covered. In the execution
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of the tasks, the participants used daily objects such as
a bottle or a ball. The participants in the MT group
were instructed to perform simultaneous movements
of the hand and arm, and to concentrate on the
reflection of the unaffected extremity in the mirror.
The control group performed the same movement, but
the mirror was covered with paper, so they observed
the movement of the affected extremity. The exercise
was performed in the patients’ home environment to
enable full concentration on the activities. During the
training procedure, both groups were supervised by
a physiotherapist. Overall, nine of the 15 components
of task-oriented training activities were followed-up.
The results showed improvement in the performance
and quality of the movements in the control group and
suggested that bilateral training with concentration on
the paretic upper extremity brought better results
compared with the same training using a mirror
(Rodrigues et al., 2016).

Lim et al. (2016) carried out a study with 60 patients.
The aim was to demonstrate the effectiveness of task-
oriented MT in subacute stroke patients using
an analysis of improved function of the upper
extremity and in ADL in patients who had undergone
MT compared with those who had been subject to
sham therapy. The patients were divided into two
groups. The MT group patients underwent MT by
imitating the mirror reflection of the unaffected upper
extremity. The patients tried to move the hemiplegic
extremity in the same way as the unaffected extremity
reflected in the mirror. This was performed under a
therapist’s supervision, who helped the patients
concentrate on the movements. The functional tasks in
the first week were simple movements (pronation and
supination of the forearm, bending and stretching of
the wrist). In the second week, the activities included
bending and stretching of the patients’ fingers,
“counting the fingers”, and tapping and touching the
fingers. In the third week, the patients performed
simple manipulation tasks (such as picking up coins
and beans, turning cards, and placing blocks in a
container). During the fourth week, the patients
performed more complex tasks, such as attaching pins
to a perforated board and removing them, drawing
simple pictures and colouring. The sham therapy
group performed the same tasks at the same time.
However, between the hemiplegic and unaffected
extremity a wooden board was installed instead of a
mirror. ADL were then assessed by means of the
Modified Barthel Index. As a result, the MT group saw
the reflection of the unaffected extremity, but in the
sham therapy group the wooden board prevented view
of the unaffected extremity.

The authors concluded that MT involving functional
tasks had significant effects in terms of improvement
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of the functions of the upper extremity and the ability
to carry out ADL in subacute stroke patients. On the
basis of these findings, MT with functional tasks may
serve as an alternative form of rehabilitation for stroke
patients.

Discussion

A frequently investigated issue in this area was the use
of MT in stroke patients and its effect on ADL (Cortez
et al., 2016; Lee et al., 2015; Lin et al., 2014a; Lin et
al., 2014b; Park et al., 2015; Siitbeyaz et al., 2007,
Thieme et al., 2013). Most authors examined the
phenomenon of ADL in chronic stroke clients (Cortez
et al., 2016; Lee et al., 2015; Lin et al., 20144; Lin et
al., 2014b; Park et al., 2015). Siitbeyaz et al. (2007)
and Thieme et al. (2013) focused on subacute stroke
patients. A majority of studies addressed MT of the
upper extremity and its effect on ADL (Lee et al.,
2015; Lin et al., 2014a; Lin et al., 2014b; Park et al.,
2015; Thieme et al., 2013), only Cortez et al. (2016)
and Siitbeyaz et al. (2007) focused on the lower
extremity. The most frequent combination of MT and
other treatment approach focusing on ADL was micro-
sensory electrical stimulation (Lee et al., 2015; Lin et
al., 2014a; Lin et al., 2014b). Most studies used a
control group for comparison reasons (Lin et al.,
20144; Lin et al., 2014b; Park et al., 2015; Siitbeyaz et
al., 2007; Thieme et al., 2013). In terms of results,
almost all studies reported a degree of improvement
in extremity function and effect on ADL (Cortez et al.,
2016; Lee et al., 2015; Lin et al., 2014a; Lin et al.,
2014b; Park et al., 2015; Siitbeyaz et al., 2007). Other
authors who did not analyze MT in the context of ADL
mostly focused on MT of the upper extremity in
subacute or chronic stroke patients (Colomer et al.,
2016; Invernizzi et al., 2013; Rajappan et al., 2015;
Sciusco et al., 2008; Selles et al., 2014). Regarding
relevant studies, MT of the upper extremity in acute
patients was analyzed by Radajewska et al. (2013) and
Yeldan et al. (2015). All studies focusing on MT of the
upper extremity in subacute or chronic adult stroke
patients reported more or less positive results, while
those studies that involved acute stroke patients
reported equivocal results. Another area of research
was task-oriented MT — including functional tasks in
order to prevent the participants from becoming bored,
which might result in a loss of concentration on
movements. As this is a relatively new phenomenon,
mentioned for the first time in a study by Baek (2009),
only three published studies were identified focusing
on this area (Lim et al., 2016; Paik et al., 2014,
Rodrigues et al., 2016). The study mentioned above
deals with the effect of task-oriented MT on ADL,
with seemingly very promising results. All these
studies focused solely on MT of the upper extremity
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in subacute (Lim et al., 2016) or chronic (Paik et al.,
2014; Rodrigues et al., 2016) adult stroke patients.

In the area of nursing care and research, the effect
of the connection between MT and acupuncture
(Zhang et al., 2018a) and “Tong Du Xing Shen”
acupuncture was monitored (functional recovery
of posterior lower extremity in post-stroke patients)
(Zhang et al., 2018b). Activities of the upper limbs
were assessed using the Fugl-Meyer Motor Function
test (FMA), Brunnstrom upper limb and hand staging
(The Brunnstrom Approach), the Bl test, and
hemiplegia dorsal wrist active range of joint activities
(AROM). The results of the study show that MT
combined with acupuncture helps to improve patients’
upper limb motor functions, which contributes to an
increase in ADL level. Nursing interventions based on
the results of MT and traditional acupuncture can
improve the motor functioning in adult stroke patients
(lower extremity dysfunction).

In rehabilitative nursing, a practical nursing plan
designed for patients with severed finger reunion can
also be used (Lan et al., 2016). In the area of stroke
rehabilitation, an interesting option, exemplified
by a randomized trial, is the combination of functional
electrical stimulation (FES) and MT, applied in post-
stroke patients in the context of upper limb motor
recovery. To assess the effectiveness of this
combination, the authors used the Action Research
Arm Test and the Fugl-Meyer Upper Extremity
assessment. Good cooperation between nurses from
clinical practice and physiotherapy is desirable
(Mathieson et al., 2018).

The findings of a systematic review and meta-analysis
by Louie et al. (2019) are also important for clinical
nursing practice. The authors demonstrated that MT
applied to the lower extremity of stroke patients
produced a valuable improvement in gait speed. The
authors also demonstrated a small improvement in the
areas of mobility and lower extremity motor skills
recovery. The authors see its greatest importance
being in use with subacute stroke patients.

Evidence relevant to clinical nursing practice and its
research is supported by the conclusions of a study by
Yildirim and Kanan (2016), who state that MT can be
performed by patients independently — helping to
increase patients’ self-control and self-management. It
should be included in the nursing care plan for its
safety and feasibility.

Conclusion

MT is a safe therapy that can be performed
in a sitting position, in both hospitalized and home
care clients (Louie et al., 2019). The performance
of MT tasks need not always be supervised by
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a physiotherapist. Although MT is a relatively new
phenomenon, this approach is  well-known
internationally and the scope of application of this
highly specific therapy continues to increase. In the
Czech Republic (the country of the authors of the
present study), this issue is not well elaborated, and
MT is used sporadically.

MT is still considered an experimental type
of treatment in clients for whom physiotherapeutic,
pharmaco-therapeutic, and other approaches have
failed. Due to the fact that the therapy is frequently
modified and combined with other approaches, and on
various samples of patients (and various diseases), its
effectiveness cannot be fully generalized.

The studies identified for the purposes of this review
were primarily randomized controlled (pilot) studies
involving a control group. Some addressed MT and its
effect on ADL with almost all emphasizing a degree of
improvement in extremity function and ADL.
Attention was also given to MT of the upper extremity
in subacute or chronic stroke patients, with
predominantly positive results. An insufficiently
researched and published aspect is task-oriented MT.
However, so far, little is known about the results
of long-term follow-up in post-stroke patients
suffering from after-stroke hemiparesis, and there is
no clearly defined time when MT should be applied
(Toh & Fong, 2012). It seems appropriate to use MP
in holistically-oriented nursing care, which would
combine nurse interventions with those of specialists
in the fields of psychology, occupational therapy,
social work and others. Education in MT training is
simple and time-saving and should become
a component in professional training in nursing and
therapeutic interventions. Further research activities
could be focused on the experience of post-stroke
patients with MT therapy themselves. MT remains
an appropriate and indispensable topic for nursing
management.
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