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Abstract: This study was invested to investigate the effects of a treatment method that can apply the theory
of neurorehabilitation for rehabilitation treatment of stroke patients on spasticity, balance ability, and walking
ability. In this study, 30 people diagnosed by a rehabilitation medicine specialist were divided into experimental
group A and experimental group B through a random assignment method. Experimental group A received
extracorporeal shock wave therapy on the paralyzed lower extremity after proprioceptive neuromuscular facilitation
treatment, and experimental group B received non-gravity treadmill training after proprioceptive neuromuscular
facilitation treatment. All treatments were performed 3 times a week for 6 weeks, and pre- and post-evaluation were
conducted. Spasticity, gait speed, dynamic balance ability, and ankle angle were measured to evaluate the treatment
effect. In the results of the study, the decrease in spasticity was statistically significantly higher in experimental
group A than in experimental group B, and the improvement in walking speed and dynamic balance ability was
statistically significantly higher in experimental group B than in experimental group A. In addition, the change in
ankle angle was greater in experimental group A than in experimental group B. In conclusion, various treatment
methods should be applied simultaneously to improve the quality of life and quickly return to society in stroke
patients.
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1. Introduction

Stroke is a case of cerebrovascular disease due to
blood circulation disorder and means that symptoms of
global or local neurological deficit persist. Stroke is a
leading cause of adult disability. Disorders such as
muscle weakness, loss of range of motion, and
imbalance result in motor control disorders that affect
stroke survivors’ ability to live independently and be
economically self-sufficient [1]. Although many
traditional therapeutic interventions have been used in
rehabilitation to promote functional recovery, research
findings are inconsistent, and recent evidence suggests
that intensive, repeated treatments must modify the
neural tissue and restore motor function [2].

Stroke patients have problems with motor control
due to muscle weakness, abnormal muscle tension, and
abnormal movement patterns, which limit their ability
to perform functional activities such as walking,
climbing stairs, and activities of daily living [3]. Also,
most patients who received adequate rehabilitation
remain disabled. The central nervous system damage
after stroke can be naturally recovered to a certain level
by the post-lesional recovery mechanism within 3
months, which is the acute phase; however, but the
recovery in the chronic phase is insignificant. For this
reason, it is necessary to apply rehabilitation treatment
at an early stage [4]. The reason why rehabilitation
treatment for stroke patients should be started as soon
as possible is to prevent the deterioration of the disease
progression over time, to increase the patient’s
independence, and to improve the quality of movement
on the paralyzed side to the level before brain damage.
In other words, the goal of the initial treatment is to
coordinate the ability of both sides as much as possible
[5].

Neuroplasticity refers to the ability of the human
brain to change with experience, and this feature of the
brain was discovered only in modern times. Our brains
have evolved the ability to reintegrate themselves in
response to experience, and the plasticity of our brain
anatomy allows us to tailor our brain design to fit our
individual activities [6]. The brain is made up of
neurons and glial cells, and learning can occur through
changes in the length of neuronal connections, the
addition or removal of connections, and the formation
of new neurons, and plasticity is associated with this
learning. Currently, exercise therapy, electrical therapy,
manual therapy, and drug therapy are being applied in
clinical practice to increase this neuroplasticity [7].

Most stroke patients show a flaccid state
immediately after the initial stroke, but become

accompanied by stiffness over time. Spasticity is a
result of hyperexcitation of the stretch reflex in upper
motor neuron syndrome, and is a movement disorder
characterized by an increase in tonic stretch reflex with
the speed of joint movement along with excessive
tendon reflexes [8]. Stiffness causes disturbances in the
patient’s passive joint range of motion, active joint
range of motion, functional performance, and balance
ability and causes changes in the physical properties of
muscles and other tissues, affecting the flexibility and
viscoelasticity of muscles, tendons, and joints.
Secondary changes due to spasticity are a big problem
to be solved in the rehabilitation treatment of stroke
patients [9].

Motor neuron syndrome in stroke patients causes a
series of complications that change the stiffness of
muscles, ligaments, and joints, with symptoms
including movement disorders, increased reflexes, and
excessive muscle tension [10]. Excessive muscle
tension during stroke can partially change the
connective tissue responsible for the motor ability of
the  muscle, promote fibrosis, and cause
hypersensitivity of the muscles involved in the spine.
In the management of patients with chronic hemiplegia,
increased muscle tension is an important problem and
can interfere with walking, eating, stool disposal, car
washing, and other activities of daily living [11].

Locomotion is the movement of a body from one
place to another according to its basic needs. Walking
itself makes it one of the most common activities
people do daily, and walking is an important human
activity that enables us to become productive and
engaged members of our communities [12]. If the
ability to walk decreases, the quality of life decreases
and participation in outdoor activities decreases,
resulting in social isolation. Typical gait disturbances
in stroke patients include reductions in guaranteed
length, gait speed, and number of steps on the affected
and unaffected lower extremities. Compared to normal
people, chronic stroke patients reduced walking speed
by 1/3 and walking distance by about 40%. These
results are due to the loss of leg muscle strength,
balance disorder, and spasticity due to neurological
damage after stroke [13].

Improving the walking ability for increasing
independence and activities of daily living after stroke
is one of the biggest challenges and important
treatment goals in rehabilitation of patients.
Therapeutic methods applied to improve gait ability in
clinical practice include extracorporeal shock wave
therapy, treadmill gait training, lower extremity muscle
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strengthening, task-oriented exercise, and exercise
image training [14]. Useful and diverse external stimuli
stimulate  healing responses through  cellular
biochemical signal transduction and finally promote
tissue repair, and can serve as important adjuvants in
the rehabilitation of chronic and complex injuries [15].

In clinical medicine, extracorporeal shock wave
therapy has been used for several indications, and
recent studies have shown positive effects on its use in
complex soft tissue wounds and ischemic tissues. The
exact mechanism of extracorporeal shock wave therapy
in damaged cells is slowly beginning to be elucidated.
The application of physical energy in the form of shock
waves or mechanical stimulation affects the
acceleration of the response of damaged cells and
tissues and promotes recovery with beneficial
biological effects related to regeneration [16, 17].

Additionally, the possibility that the mechanical
stimulation of extracorporeal shock wave therapy
directly affects the muscle fibers adjacent to the tendon
cannot be ruled out, and intermittent tendon
compression lasting for a long time can
neurophysiologically or clinically reduce spinal
excitation. The shock wave used in extracorporeal
shock wave therapy is a single acoustic therapy method
characterized by short duration, rapid pressure rising
and high peak pressure. The results of studies showing
a decrease in muscle tone in nervous system patients
after shock wave therapy and a sustained clinical effect
of shock wave therapy on EMG can be used as
evidence for the use of extracorporeal shock wave
therapy in patients experiencing muscle spasms [18],
[19].

In this study, extracorporeal shock wave therapy,
which can promote neuroplasticity, was applied to
damaged paralyzed lower limbs to investigate the
effect on reducing spasticity and improving walking
ability, which are essential factors for improving
independence and returning to daily life in stroke
patients.

2. Materials and Methods

2.1. Subjects

In this study, 33 patients receiving rehabilitation
treatment at a hospital after being diagnosed with a
stroke at a rehabilitation hospital were selected as study
subjects. In this study, patients who had been
diagnosed with a hemiplegic stroke for more than 12
months as a result of a brain imaging-based specialist
diagnosis were selected as study subjects based on the
following selection criteria.

1. Patients with a grade of 1 or higher for knee and
ankle stiffness based on the Ashworth scale.

2. Patients with a score of 24 or higher on the
MMSE.

3. Patients who can walk independently for more
than 10 m, without visual damage that can affect

walking.

4. Patients who agreed to participate after
explaining the research purpose and method of this
study.

Patients with orthopedic diseases in the lower limbs
and those who received injection-related treatment for
spasticity were excluded from the study. Before the
experiment, a detailed explanation of the purpose,
method, procedure, and risks of the experiment was
provided to the subjects in accordance with the
Declaration of Helsinki, and consent was obtained to
participate in the experiment.

This study was conducted by dividing into
Experimental Group A and Experimental Group B
using a random assignment method, and three subjects
were dropped from the study due to personal reasons
during the study. Experimental group A (n=15)
received extracorporeal shock wave therapy on the
affected lower extremity after proprioceptive sensory
neuromuscular facilitation treatment, experimental
group B (n=15) received proprioceptive sensory
neuromuscular facilitation, a general physical therapy,
and then performed weightless treadmill training for 30
minutes. Therapeutic intervention of each group was
conducted 3 times a week for 6 weeks, 18 sessions.

2.2. Intervention Methods

To apply extracorporeal shock wave therapy to
experimental group A, an extracorporeal shock wave
therapy machine (Optimus, Salus Talent 3, Korea) that
generates shock waves was wused. To apply
extracorporeal shock wave therapy to the patient, the
patient was placed in a side-lying position with the
hemiplegic lower extremity uplighted, and then shock
wave stimulation was applied to the patient at 3 Hz and
power was applied in one step. Extracorporeal shock
wave therapy was applied 1,500 times each to the distal
musculo-ligamental junction of the quadriceps muscle
and calf muscle of the injured lower extremity, and to
the posterior aspect of the lateral and medial
epicondyle of the femur. During the treatment, if the
patient complained of pain or swelling occurred, the
treatment was stopped and reapplied after taking a
break.

In this study, a non-gravity treadmill device (Alter-
G®; AlterG, Inc., Fremont, CA, USA) was used to
apply treadmill exercise to experimental group B. In
the initial treatment of treadmill exercise, only minimal
weight support was provided within the range where
the patient did not feel uncomfortable, and the exercise
was performed under the supervision of a therapist
while increasing the weight bearing by 1-3%
depending on the patient each week. In addition, the
patient was instructed to receive visual feedback while
watching the monitor on the treadmill equipment, and
the treadmill speed was set to 0.5 km/h or less for the
patient’s safe exercise. If the patient complained of
difficulty during exercise, the weight bearing was
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reduced and applied after rest, and exercise was
performed for 30 minutes at a time.

In this study, all groups received proprioceptive
neuromuscular facilitation treatment before
extracorporeal shock wave therapy and treadmill
exercise. To apply the flexion/adduction/external
rotation pattern to the affected lower extremity, the
subject was asked to take the starting postures of the
pattern, such as hip extension/abduction/internal
rotation, knee extension, and ankle plantar flexion, in a
supine position. The beginning of the movement
proceeded in the order of ankle dorsiflexion, knee
flexion, and hip flexion/adduction / external rotation,
which are opposite to the starting posture, according to
the instructions of the researcher.

To apply the flexion/abduction/internal rotation
pattern to the affected lower extremity, the subject
placed both lower extremities in the 5 o’clock direction
in a supine position. The lower extremity on the injured
side was made to take the starting posture of the
pattern, such as hip extension/flexion/external rotation,
knee extension, and ankle plantar flexion, and both
arms were placed comfortably next to the torso. The
movement was started in the order of ankle
dorsiflexion, knee flexion, and hip joint
flexion/abduction/internal rotation, which are opposite
to the starting posture, according to the researcher’s
instructions.

2.3. Assessment Methods

In this study, the Modified Ashworth Scale was
used to evaluate the lower extremity spasticity of
patients. The MAS is a test that uses the resistance to
passive movement of various joints, score ranges from
0 to 4, with a score of 1 meaning no resistance and a
score of 4 meaning very high resistance. To evaluate
MAS, the environment was created so that the patient
was not affected by the surroundings as much as
possible, and the therapist measured the passive
movements of the lower extremities to be measured
after properly aligning the body. The patient’s
spasticity evaluation was evaluated before the first
treatment and after the last treatment. For statistical
processing of MAS, grade 0 was 1 point, grade 1 was 2
points, grade 2 was 3 points, grade 3 was 4 points, and
grade 4 was 5 points. The average value obtained
through three evaluations was used as the measured
value.

The Dartfish program (myDartfish Express PC
version 10.0, DFKOREA, Korea) was used to evaluate
the patient’s ankle angle during walking. In this study,
to measure and compare the change in the ankle angle
during the initial contact phase and heel tremor phases
during walking, the camera was fixed from the outside
at a distance of 3 m, while the experiment participant
walked 10 m on a flat surface. To measure the angle of
the ankle joint, markers were attached to anatomical
locations on the lateral epicondyle of the femur, the

lateral malleolus, and the head of the fifth toe. When
the experiment participant walked, the angle at which
the extension lines connecting each marker met was
collected to collect images, and the average value was
used as the measured value after a total of three
evaluations using the Dartfish Motion Analysis
software.

In this study, a timed up and go test was conducted
to evaluate the patient’s walking function and dynamic
balance ability. The TUG is a test method that can
quickly measure the patient’s functional activity,
mobility, and balance. The time required to sit in a
chair with armrests, get up from the chair with the
experimenter’s start signal, walk a distance of 3m,
return, and sit in the chair was measured. In this study,
three tests were conducted and the average value was
used as the measured value. Generally, more than 20
seconds means there is functional motor impairment,
and this test can predict the occurrence of falls by
evaluating balance ability and functional movement.
The average value obtained through three evaluations
was used as the measured value.

2.4. Statistical Analysis

Data collected to evaluate spasticity, ankle angle,
and gait ability were analyzed using SPSS 18.0 for
Windows. Normality was verified using the Shapiro-
Wilk test, and was described as mean + standard
deviation using descriptive statistics. A paired t-test
was conducted to determine the difference between the
pre-test and post-test within groups A and B, and an
independent t -test was conducted to determine out the
difference in the amount of change between groups.
And the significance level was set at a < 0.05.

3. Results

In the MAS conducted to determine the spasticity of
the subjects, group A showed a statistically significant
decrease in spasticity, from an average of 3.01 points
before the experiment to 2.15 points after the
experiment (P < 0.05). However, in group B, the
average spasticity level decreased, but there was no
statistically significant change (P > 0.05). In a
comparison between groups to compare the effects of
treatment, group A to which extracorporeal shock wave
therapy was applied showed a statistically significant
reduction in spasticity compared to group B to which
non-gravity treadmill was applied (P < 0.05) (Table 1).

Table 1 Comparison of modified Ashworth scale between groups

Pre-test Post-test t P
Group A 3.01+034 215+057 -1.058 0.000*
GroupB  295+0.73 257+0.16 -0.371 0.154
t 0.764
P 0.027**

Notes: Group A: Extracorporeal shock wave therapy after PNF;
Group B: Non-gravity treadmill after PNF; * Paired t-test P < 0.05;
** Independent t-test P < 0.05; Unit: Score
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In the evaluation conducted to determine the ankle
angle during the initial contact phase during walking,
group A’s average ankle angle decreased from 122.18
before the experiment to 113.64 after the experiment,
and group B’s ankle angle decreased from 130.84
before the experiment to 125.37 after the experiment (P
< 0.05). In the comparison between the groups to
determine the difference in the effect of treatment,
group A to which extracorporeal shock wave therapy
was applied showed a statistically significant decrease
in ankle angle compared to group B to which non-
gravity treadmill was applied (P < 0.05) (Table 2).

Table 2 Comparison of ankle angle of initial contact between
groups
Pre-test Post-test t P

Group A 122.18+12.16 113.64+11.87 8.467 0.000*

Group B 130.84 +14.75 125.37+12.03 4.313 0.000*

t 3.485

P 0.000**
Notes: Group A: Extracorporeal shock wave therapy after PNF;
Group B: Non-gravity treadmill after PNF; * Paired t-test P < 0.05;
** Independent t-test P < 0.05; Unit: Angle

In the evaluation conducted to determine the ankle
angle during the heel off phase during walking, group
A’s average ankle angle decreased from 95.48 before
the experiment to 87.82 after the experiment, and group
B’s ankle angle decreased from 103.71 before the
experiment to 98.53 after the experiment (P < 0.05). In
the comparison between the groups to determine the
difference in the effect of treatment, group A to which
extracorporeal shock wave therapy was applied showed
a statistically significant decrease in ankle angle
compared to group B to which non-gravity treadmill
was applied (P < 0.05) (Table 3).

Table 3 Comparison of the ankle angle of heel off between groups
Post-test t P

Pre-test

Group A 9548+11.08 87.82+10.92 7.843 0.000*
Group B 103.71 +13.64 98.53+12.66 4.332 0.000*
t 2.942

P 0.000**

Notes: Group A: Extracorporeal shock wave therapy after PNF;
Group B: Non-gravity treadmill after PNF; * Paired t-test P < 0.05;
** Independent t-test P < 0.05; Unit: Angle

In the TUG conducted to examine the walking
ability and dynamic balance of the subjects, group B’s
average score was 28.65 points before the experiment
and 22.75 points after the experiment, showing a
statistically significant improvement in gait and
balance ability (P < 0.05). However, in group A, the
average TUG score decreased from 29.87 before the
experiment to 26.55 after the experiment, but there was
no statistically significant change (P > 0.05). In the
comparison between the groups to determine the
difference in the effect of treatment, group B applied

with  non-gravity treadmill showed statistically
significant improvement in gait and balance ability
than group A applied with extracorporeal shock wave
therapy (P < 0.05) (Table 4).

Table 4 Comparison of timed up and go test between groups
Pre-test Post-test t P
Group A 29.87+548 26.55+7.19 2187 0.000*

GroupB 28.65+6.57 22.75+6.35 6.273 0.000*
t -3.641
P 0.000**

Notes: Group A: Extracorporeal shock wave therapy after PNF;
Group B: Non-gravity treadmill after PNF; * Paired t-test P < 0.05;
** Independent t-test P < 0.05; Unit: Score

4. Discussion

In this study, extracorporeal shock wave therapy
and non-gravity treadmill exercise were applied to
reduce spasticity, which causes many disabilities in
stroke patients, and investigated changes in spasticity,
balance, and walking ability. Stroke is defined as a
disease in which blood flow supplied to the brain is
blocked due to cerebrovascular disease, heart disease,
diabetes mellitus, or the like, or a disorder occurs due
to hemorrhage in the brain tissue. One of four stroke
patients die within 1 month after acute onset, 9%
recover completely, and even if 73% recover, they may
experience physical problems such as movement
disorders, sensory disorders, language disorders, and
cognitive disorders depending on the brain lesion [20].

The restoration of walking ability is the first thing to
be considered to minimize the disability of stroke
patients and return to independent daily life. Decreased
balance and walking ability in stroke patients cause
restrictions in activities of daily living, lowering
individual independence, and consequently reducing
social activities [21]. Gait disorder is caused by
damage to the integrative function and kinesthetic
pathway of the higher central nervous system related to
the lesion in stroke patients, and is further aggravated
by inactivity or nonuse that occurs secondarily after
direct damage. Ultimately, this is because abnormal
contraction of muscles affects the decrease in gait
speed and endurance, and neurological damage after a
stroke causes decreased muscle strength, balance
disorder, stiffness, decreased joint stability, and
impaired proprioception [22]. In the case of stroke
patients, the paralyzed side has a lower ability to
control the nervous system and activate muscles than
the paralyzed side, resulting in excessive muscle tone
and paralysis due to poor interaction between agonist
and antagonist muscles. In other words, the
rehabilitation treatment of stroke patients should focus
on improving rational muscle activation and balance
maintenance abilities necessary for independent
activities in daily life [23].

Since stroke patients most need improvement in
walking function by treatment, independent walking
acts as an important factor in the patient’s life.
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Functional gait performance depends on the patient’s
fitness level, and it is difficult for stroke patients to
maintain functional gait speed even over very short
distances because they cannot increase their gait speed
without expending an unusually high amount of energy
[24]. For this reason, it is necessary to apply
therapeutic interventions that increase walking speed
and endurance in the rehabilitation treatment of stroke
patients. Additionally, important factors for efficient
and effective walking include rotation of the pelvis, the
tilt of the pelvis, angle of the ankle and knee joints in
the stance phase, and muscle activity of muscles
around the ankle and knee joints. In particular, it is
difficult for stroke patients to actively control the
dorsiflexor muscles of the ankle joint due to increased
stiffness, and the muscle tension of the calf muscles
abnormally increases, resulting in foot drop during
walking [25].

Based on the above, to increase the strength and
endurance of stroke patients, spasticity, which is the
cause of abnormal muscle activity, must firstly be
reduced. In many studies, various therapeutic
intervention methods are currently being applied to
reduce spasticity in patients with central nervous
system damage, and representative methods include
extracorporeal shock wave therapy, functional
electrical ~ stimulation  therapy,  proprioceptive
neuromuscular facilitation, and treadmill exercise [26]-
[28]. Recently, as the stability of ESWT has been
confirmed, the application fields have been broadened
and subdivided, and it has been confirmed that the
therapeutic effect differenced depending on the
intensity of pressure, the size of the energy field, and
the distribution of pressure density. Preliminary studies
have confirmed that the exposure of bone tissue to the
high-density pressure field of extracorporeal shock
wave therapy promotes bone formation and recovery
[29]. In another study, when exposing fat cells to an
extracorporeal shock wave pressure field with a micro-
energy field, it was shown that the disassembly and
absorption of fat cells increased, which was effective in
treating obesity [30].

Recently, as studies showing that ESWT has a
therapeutic effect on reducing spasticity have been
published, it is being considered a new treatment
method for spasticity. In particular, it has been reported
that ESWT can be a therapeutic tool for patients with
stroke, pressure ulcers, and lymphedema in addition to
musculoskeletal disorders because it does not require
preparation such as anesthesia during treatment, has
few side effects, and is inexpensive [31]-[32].
Therefore, this study applied extracorporeal shock
wave therapy to the quadriceps femoris (distal
musculoskeletal junction) and triceps lower leg
(proximal and distal musculoskeletal junction), which
restrict the motion of the knee and ankle joints, to
reduce spasticity. In the study results, a statistically
significant reduction in spasticity was observed in

experimental group A, in which extracorporeal shock
wave therapy was applied to the injured lower
extremity. These results are thought to be because the
stimulation of the shock wave applied to the damaged
area promoted the reorganization of the cortical region
of the brain, and the microenvironment was changed to
increase the expression of neurotrophic factors.
Additionally, it is considered that the physical
stimulation of the shock wave increases the speed of
information transmission of sensory nerves, activating
the tension control mechanism of muscle spindles and
Golgi tendon .

Gait is a very fast and complex process in which
motor nerves, sensory nerves, and the musculoskeletal
system are used as a whole. It is a continuous and
repetitive activity in which one lower extremity
maintains a stable state in the stance phase, while the
other lower extremity moves the body. Gait occurs
because of highly coordinated alternating motions that
move the body step by step while maintaining the
required speed in a constant direction [33]. In the case
of hemiplegic patients due to a stroke, they can
maintain a certain level of balance according to the
regeneration of the nervous system over time, and
when mobility is secured, walking is possible even
though it is unstable. The most difficult challenge for
these people with cranial nerve damage to perform
ambulation is the lack of the ability to generate the
right amount of voluntary muscle contraction with
activity and the inability to match the controlled
intensity and timing of muscle activity. Additionally,
patients with central nervous system damage have
difficulty walking due to increased stiffness during
voluntary exercise desired by the patient and
consequent secondary joint contracture [34].

To optimize the gait performance of stroke patients,
a treatment method that primarily prevents soft tissue
shortening due to spasticity and improves the muscle
strength and coordination of the lower limb muscles is
needed. Guidelines for gait training in stroke patients
focus on increasing the flexibility of the knee and ankle
joints through the reduction of spasticity and increasing
the strength and endurance of the calf muscle and
rectus femoris muscle. These abilities are always
necessary for walking or going up and down stairs, and
other factors involved in gait after stroke include
command performance, balance in a standing position,
voluntary control, joint positioning, spatial orientation,
and cognitive abilities [35]. In this study, non-gravity
treadmill training was applied to the experimental
group B to improve walking ability, and, as a result of
the study, group B with treadmill application showed a
statistically significantly faster walking speed than
group A without treadmill application. These results
are thought to be because weightless treadmill training
improved muscle strength, endurance, and balance
required for walking, and repetitive movements of the
lower limbs during training increased muscle
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coordination and motor control, activating the motor
learning center.

Since this study was conducted in the era of
COVID-19, the number of subjects was small and the
evaluation period was very short because the study was
conducted while complying with quarantine rules,
making it difficult to generalize the results.
Additionally, in this study, since the subject was a
human body, it was difficult to conduct cytological
evaluation, and various quantitative evaluation methods
using mechanical equipment could not be applied. The
effect of extracorporeal shock wave therapy varies
depending on the flow density, frequency, and area of
application. In the next study, a study should be
conducted to determine the effect of shockwave on
more various diseases and parts using a quantitative
evaluation method using a machine targeting more
patients.

5. Conclusion

In conclusion, ambulation, which acts as an
important factor in social return and quality of life
improvement, which is the rehabilitation goal of stroke
patients, is difficult to solve with a single therapeutic
intervention. Therefore, when applying rehabilitation
treatment, it is necessary to apply a rehabilitation
treatment method that can reduce spasticity that causes
a restriction of joint movement related to walking and a
treatment that can improve muscular endurance,
muscle strength, and balance ability that can increase
walking ability. That is, rehabilitation treatment of
stroke patients using overlapping effects occurring
between treatments by applying various treatment
methods according to the patient’s disability
characteristics, rather than fragmentary treatment
methods, should be performed in clinical practice.
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