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Purpose: The purpose of this study is to examine the effect of various bridge exercises on walking ability. 
Method: The subjects were 30 stroke patients. They were divided into a bridge exercise group on a stable support surface (Group I), a 
bridge exercise group on an unstable support surface (Group II), and a bridge exercise group combined with whole body vibrations (Group 
III). 10 subjects were randomly assigned into each group. The subjects of this study had 30 minutes of nervous system physical therapy 
including gait training and strength training. In addition, each group underwent a 30 minutes session five times a week for eight weeks. 
Before intervention, LUKOtronic was used to measure step width and step length, time was measured with a 10 m walking test, and time 
and number of steps were measured with the figure 8 walking test. After the intervention, remeasured and analysis was performed for 
each group.
Results: As a result of comparing and analyzing the change of walking ability between groups, there was a statistically significant differ-
ence. As a result of the post hoc analysis according to the change of walking ability among groups, the change of walking ability was 
larger in Group III than in Group I and Group II.
Conclusion: Based on these results, it is confirmed that the bridge exercise combined with whole body vibration was more effective for 
walking ability. Based on these findings, this study proposes an effective program for elite athletes as well as stroke patients. 
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INTRODUCTION

Stroke is a neurological disorder that causes damage to brain tissue 

due to rupture or blockage of blood vessels that supply blood to the 

brain, resulting in physical disabilities. The majority of stroke pa-

tients experience a combination of various problems, including 

muscle weakness, abnormal muscle tension, movement patterns 

that limit daily life, lack of cognition and sensations, deficits in pos-

ture and balance, and impaired gait.1 In addition, it varies depend-

ing on the location, size, and cause of the damage, and neurological 

deficits such as hemiparalysis, visual and cognitive deficits, aphasia, 

motor disorder, sensory deficits, and memory impairment may oc-

cur individually or in combination.2 Stroke is a representative dis-

ease that causes damage to the central nervous system. It causes 

complex dysfunction depending on the damaged area such as mo-

tor and sensory disorders. It also limits the performance of indepen-

dent daily activities.3 Hemiparalysis, a major symptom in stroke pa-

tients, results in decreased leg strength. Weakened muscle strength 

decreases walking speed by decreasing balance and gait ability.4 The 

purpose of treatment for stroke patients is to lead independent daily 

lives. Their daily activities were related to balance, gait, cognition, 

and muscle strength, and body and leg strength exercises are needed 

to restore balance and gait.5 

Walking can be representative of the level of human indepen-

dence and quality of life. It is one of the important activities in our 

lives. Walking is a complex exercise in which balance, coordination, 

motor sensation, proprioception, joints, and muscles work harmo-

niously.6 A wheelchair may be an effective means if the living envi-

ronment of stroke patients is flat. However, walking is the most effi-

cient way for stroke patients because realistic environments require 
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travel in a variety of environments, such as bumps, stairs, bumpy 

cobbled streets, lawns, and sloped streets.7 Walking is an interactive 

process in which the musculoskeletal and nervous systems are used 

collectively. Well-balanced mechanical movements occur simulta-

neously in several joints of the legs. This is a rhythmic movement of 

both legs that moves the body forward while maintaining stability 

during the stance phase, moving the body from one point to anoth-

er.6 Walking disorders are common in stroke patients. Factors that 

make walking difficult are direct neurological damage associated 

with the lesion, secondary physical inactivity or unuse, muscle 

weakness, sensory loss, dystaxia, and soft tissue contracture.8 A typ-

ical change in gait showed loss of knee flexion during the stance 

phase, loss of the instep flexion of the ankle during the swing phase 

and early contact, and lack of plantar flexion during the late stance 

phase.9 Patients with chronic stroke reported one-third of the pace 

and a 40% reduction in walking distance compared to normal.10 

This is because of slow movement due to poor motor control caused 

by nerve damage which sends an exercise command after a stroke, 

decreased ankle control due to non-paralytic compensatory action, 

lack of intrinsic sensory sensation and stiffness, and abnormal coor-

dination between the flexor and extensor muscles of legs causing a 

unique walking pattern caused by simultaneous flexion or exten-

sion patterns.11 

In adults, at normal walking pace, the swing phase accounts for 

40% of the gait cycle and the stance phase accounts for 60%. Of the 

60% of the stance phase, 40% is stance phase for both legs and 20% 

is stance phase for a single leg.12 The typical gait features of stroke 

patients include asymmetrical gait patterns and slow gait speeds. In 

general, cadence, gait cycle, and step widths decrease, and the sup-

port of the lower limbs increases, resulting in slower speeds. They 

show an asymmetrical gait pattern between the paralyzed and non-

paralyzed sides due to increased swing phase time in the paralyzed 

leg caused by deterioration of ability to move their center of gravity 

and increased stance phase time for the non-paralytic leg.13 The 

asymmetrical gait pattern is caused because a stroke patient tries to 

move their center of gravity to the non-paralyzed side as quickly as 

possible. When the stance phase starts, the heel does not touch the 

ground. Instead, the soles or toes touch, which shortens the stance 

phase on the paralyzed side and the swing phase on the non-para-

lyzed side. It becomes difficult to move forward, and the step length 

and step width decrease.14 Due to this asymmetrical gait pattern or 

slow walking speed, they show inefficient walking patterns that 

consume three to four times more energy than normal people.12 It 

requires muscle strength and coordination of the trunk, arm, and 

legs, motor sensations, proprioceptive sensations, and the interac-

tion of joints and muscles in order to walk efficiently. Harmony be-

tween many parts is required to minimize energy consumption and 

move the body weight center effectively and smoothly.6 However, 

cerebral hemispheres damaged by stroke have problems in main-

taining proper muscle tension and controlling posture and selective 

movement due to impairment of motor and sensory pathways and 

high-level integrated functions. Asymmetrical patterns appear on 

the paralyzed side, resulting in impaired ability to walk.15 Gait dis-

ability not only affects daily activities but also affects the quality of 

life, including lack of social participation.16 From the beginning, af-

ter stroke, the final goal for patients’ rehabilitation is to return to so-

ciety by walking.17

Bridge exercise is a common exercise for torso stability and leg 

strength. It is easy and simple, requiring no tools.18 The goal of 

bridge exercise is to prevent damage to repetitive stimulation of pe-

ripheral muscles, joints, and ligaments of the spine in daily life. It is 

widely used as an exercise method to increase the strength of legs 

and torso to improve stabilization.19 Bridge exercise is the most basic 

exercise that can be easily done on a mat to improve the strength of 

the leg joints, increase the stability of the trunk, and develop smooth 

movement on the mat in both a standing and sitting position. It is 

useful for promoting pelvic movements, the functional movements 

of which have an important connection in relation to walking.20 

Bridge exercise is a type of closed kinetic chain exercise, which are 

physical exercises performed where the hand or foot is fixed and 

movements are performed on the body. This predominates in the 

contraction to the center for stabilization and increases the pressure 

on the joints due to the contraction of the antagonistic muscles dur-

ing their exercise. It helps to promote joint stability and propriocep-

tive sensation.21 Bridge exercise, as a closed kinetic chain exercise, 

increases stability and strengthens walking ability by strengthening 

leg and torso muscles.22 Bridge exercise develops control in standing 

posture by putting weight on the legs and strengthens the trunk and 

leg muscles needed for walking.23 Recently, various postures for 

bridge exercise have been studied. In order to strengthen torso and 

leg muscles during bridge exercise, it is more effective to apply them 

on unstable support surfaces such as Swiss balls, cushions, and dy-
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namic air cushions than on stable support surfaces.24 Bridge exer-

cise on an unstable support surface increase muscle mobilization 

and muscle activity, which is more effective in improving balance 

and gait ability.25 Exercise on an unstable support surface mobilizes 

more muscles than on a stable support surface and maximizes pos-

tural support muscles, increasing dynamic balance. It helps to treat 

and prevent injury.25 Exercise on unstable surface is a stronger exer-

cise phase than on a stable surface, and the muscles are activated to 

a greater degree to maintain a stable posture. Bridge exercise on un-

stable support increases the activity of leg and trunk stabilizing 

muscles.26 

Yoo et al.27 measured torso muscle activity and balance ability af-

ter mediating bridge exercise on unstable support for 24 stroke pa-

tients. Results showed significant differences in trunk muscle activi-

ty and balance ability. Jang et al.28 stated that the bridge exercise on 

an unstable support surface is effective for muscle activation during 

bridge exercise, and there is a difference in muscle activity accord-

ing to the support surface. Currently, various bridge exercises are 

commonly used to mediate stroke patients. However, research on 

the effects of various bridge exercises on walking ability is insuffi-

cient. Therefore, the purpose of this study is to provide an interven-

tional method for efficient improvement of gait ability through vari-

ous bridge exercises in stroke patients. By examining how it affects 

the ability to walk in stroke patients, this study wishes to provide 

basic data on physical therapy for stroke patients.

 

METHODS 

1. Subjects
The subjects of this study were selected among hospitalized patients 

who were diagnosed with hemiparalysis due to a stroke for three 

months, from May 2019 to August 2019, and undergoing physical 

therapy to restore function at J Hospital in Jeonnam. Among them, 

patients with a hemiparalysis who had been diagnosed with a stroke 

not exceeding one year and who had not had a history of relapse, 

those who could walk 10 m independently with or without a brace, 

those who scored over 24 points in the Korean Mini-Mental State 

Exam (K-MMSE) and could follow and understand the oral in-

structions of the examiner, could communicate, had no problems 

with visual field defects, belong to the normal category in the motor 

free visual perception test, do not have other internal or surgical 

medical conditions, and wish to participate in this study voluntarily 

were selected. Thirty patients who met the criteria set in this study 

were classified into three groups: bridge exercise on a stable support 

surface (Group I), bridge exercise on an unstable support surface 

(Group II), and bridge exercise combined with whole body vibra-

tion (Group III). 10 subjects were randomly assigned into each 

group (Table 1).

2. Method
The subjects received 30 minutes of neurological physical therapy, 

which included walking training and muscle strength training. 

Then, Group I carried out bridge exercise using an exercise therapy 

mat, and Group II carried out bridge exercise using a dynamic air 

cushion (Aero Step, TOGU, Germany) (Figure 1). Group III 

performed bridge exercise using a whole body vibrator (Wellengang, 

GmbH, Germany) (Figure 1). The intervention was conducted for 

eight weeks, five times per week, and 30 minutes per day. The whole 

body vibrator had an amplitude of 2 mm-12 mm depending on the 

step length and a frequency of 1 Hz-25 Hz was applied. The 

amplitude and frequency are applied freely while applying the whole 

body vibration. Vertical vibration and side alternating vibrations are 

mixed. For bridge exercise, the subjects had their knees bent and 

lying down, lowered their arms at a 30° shoulder angle, 60° hip 

Table 1.�General�characteristics�of�the�subject

GroupⅠ
(n=10)

GroupⅡ
(n=10)

GroupⅢ
(n=10)

F p†

Age�(yr) 49.11±4.41 50.21±5.02 50.77±5.81 2.98 0.58

Height�(㎝) 169.76±9.91 171.45±8.88 170.22±9.16 0.98 0.95

Weight�(㎏) 68.19±7.47 70.07±7.09� 69.95±7.77 1.65 0.57

MMSE-K�(score) 27.25±2.20 27.98±2.92 27.44±2.85 0.22 0.33

Gender�(male/female) 5/5 6/4 6/4 0.84 0.44

Duration�(month) 9.51±1.20 10.17±1.77 10.1±1.11 0.95 0.21

Values�represent�mean�(±standard�deviation),�Shapiro-wilk�test†,�MMSE-K:�mini�mental�state�examination-Korea�version,�GroupⅠ:�stable�surface�combined�bridge�exer-
cise,�GroupⅡ:�unstable�surface�combined�bridge�exercise,�GroupⅢ:�whole�body�vibration�combined�bridge�exercise.
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flexion, 90° knee flexion using the joint angle indicator and the 

distance between their feet matching their shoulder width. Exercise 

time is 30 minutes. The hip joint was kept at 0° for 15 seconds, the 

pelvis was lowered for 10 seconds to rest. 10 sessions per set of bridge 

exercise and 3 sets in total we performed. The break between sets 

was 60 seconds.29

3. Measurement
1) Gait analysis equipment

In this study, the LUKOtronic (Lutz-Kovacs Electronic, Austria), a 

motion capture system, was used to analyze the gait of the subjects. 

LUKOtronic is a 3D motion capture system for analyzing kinemat-

ics variance as well as temporal and spatial variance (Figure 2). An 

infrared marker was attached at a designated location on the leg 

joint before the examination, and all subjects were allowed to walk 

naturally on the ground. In order to analyze the step width and step 

length of subjects’ walking performance using the LUKOtronic 

Motion Capture System, a three camera analysis motion system on 

a PC equipped with Diagnostic software for whole body gait analy-

sis (GaitLab) was used to examine the change in walking.

2) 10 m walking test

The 10 m walking test is a tool for evaluating walking performance 

and has been tested for reliability and validity in various studies. The 

time required to move the 10 m distance at the subject’s maximum 

speed was measured. To exclude the acceleration and deceleration 

times that appear at the beginning and end of the walking, the 

subject walked 14 m and the time for the middle 10 m was measured. 

Between the measuring points, the reliability in the measuring 

points is r=0.89-1.00.30 After one practice attempt, three measurements 

were taken and the average was recorded.

3) The figure 8 walking test

The figure 8 walking test is used to measure the walking skill of the 

elderly. It is an evaluation tool that measures the ability needed in 

everyday life that requires curved walking ability.31 After making a 

figure eight-shaped course with a distance between the two cones of 

about 1.5 m, the upper and lower width of the 8-shape does not exceed 

about 1.2 m, items such as time spent for one course, number of steps in 

progress, accuracy, and naturalness at walking are measured (Figure 3). 

Figure 1.�Bridge�exercise.

Figure 2.�Figure�of�8�walking�test.

Figure 3.�LUKOtronic.
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This study used the time spent and the number of steps as the 

measurement items in the figure 8 walking test. As a measuring 

method, a stopwatch was used for the time spent. The steps were 

counted via slow playback after recording video. 

4. Data analysis
SPSS Ver 25.0 for Windows was used for the data processing of this 

study. Shapiro-wilk testing was performed to verify normality between 

groups. Two-way repeated measures ANOVA was performed to 

compare the walking ability between groups according to the 

intervention method. Tukey was used for a post test. Statistical 

significance level was set to α=0.05.

 

RESULTS 

1. Step width and step length 

As a result of comparing the step width and step length between 

Group I, Group II, and Group III, there was statistically significant 

difference (p<0.05). As a result of the post hoc analysis according to 

the change of step width and step length between groups, the change 

of step width and step length was larger in Group III than in Group I 

and Group II (Table 2).

2. 10 m walking test 

As a result of comparing the 10 m walking test between Group I, 

Group II, and Group III, there was statistically significant difference 

(p<0.05). As a result of the post hoc analysis according to the change 

of 10 m walking test among groups, the change of 10 m walking test 

was larger in Group III than in Group I and Group II (Table 3).

3. Figure 8 walking test

As a result of comparing the figure 8 walking test between Group I, 

Group II, and Group III, there was statistically significant difference 

(p<0.05). As a result of the post hoc analysis according to the change 

of the figure 8 walking test among groups, the change of the figure 8 

walking test was larger in Group III than in Group I and Group II 

(Table 4).

Table 2.�Comparison�of�step�width�and�step�length�between�subject�group

pre-test post-test F p† post-hoc″

SW�(cm) GroupⅠ 13.21±3.08 10.13±2.35

GroupⅡ 13.34±2.34 11.44±3.01 13.954 0.009* Ⅰ,Ⅱ＜Ⅲ*

GroupⅢ 12.99±2.75 11.45±2.34

SL�(cm) GroupⅠ 24.71±3.97 29.98±3.15

GroupⅡ 24.61±2.91 28.01±3.64 5.065 0.004* Ⅰ,Ⅱ＜Ⅲ*

GroupⅢ 25.03±3.27 27.99±3.10

Values�represent�mean�(±standard�deviation),�†two-way�ANOVA,�″Tukey,�*p<0.05,�GroupⅠ:�stable�surface�combined�bridge�exercise,�GroupⅡ:�unstable�surface�com-
bined�bridge�exercise,�Group�Ⅲ:�whole�body�vibration�combined�bridge�exercise.
SW:�step�width,�SL:�step�length.

Table 3.�Comparison�of�10MWT�after�time�between�subject�group

pre-test post-test F p†
post-
hoc″

Time GroupⅠ 32.14±6.21 23.41±4.07

(sec) GroupⅡ 32.77±6.56 21.97±4.11 3.09 0.021* Ⅰ,Ⅱ＜Ⅲ*

GroupⅢ 32.51±6.02 19.45±4.20

Values�represent�mean�(±standard�deviation),�†two-way�ANOVA,�″Tukey,�
*p<0.05,�GroupⅠ:�stable�surface�combined�bridge�exercise,�GroupⅡ:�unstable�
surface�combined�bridge�exercise,�Group�Ⅲ:�whole�body�vibration�combined�
bridge�exercise.�
10MWT:�10m�walking�test.

Table 4.�Comparison�of�F8WT�after�step�&�time�between�subject�group

pre-test post-test F p† post-hoc″

Step GroupⅠ 42.13±8.75 37.71±8.12 1.996 0.023* Ⅰ,Ⅱ＜Ⅲ*

GroupⅡ 42.86±9.32 39.96±8.42

GroupⅢ 42.73±9.86 40.29±8.96

Time GroupⅠ 29.86±8.12 22.35±8.26 2.163 0.016* Ⅰ,Ⅱ＜Ⅲ*

(sec) GroupⅡ 29.11±9.53 26.21±9.65

GroupⅢ 30.01±8.74 26.86±9.31

Values�represent�mean�(±standard�deviation),�†two-way�ANOVA,�″Tukey,�*p<0.05,�GroupⅠ:�stable�surface�combined�bridge�exercise,�GroupⅡ:�unstable�surface�com-
bined�bridge�exercise,�Group�Ⅲ:�whole�body�vibration�combined�bridge�exercise.
F8WT:�figure�of�8�walking�test.
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DISCUSSION 

Disorders caused by stroke generally cause limitations in per-

forming daily activities due to functional disorders such as move-

ment disorders, perception and cognitive disorders, and sensory 

disorders.20 Loss of control of the central nervous system to the par-

alyzed side results in muscle atrophy and muscle fiber loss, asym-

metrical posture and postural control loss, abnormal balance and 

weight transfer ability loss, and loss of specific motor components 

for fine functions, which causes physical limitations in daily life.2 

Normal walking refers to the process of moving the body to another 

place based on symmetry between legs and efficiency to minimize 

fatigue and stability to prevent falls or damage.32 Deformation of 

spatiotemporal and kinematic components occurs during the walk-

ing of stroke patients due to cardiovascular and musculoskeletal 

problems associated with the lesion.33 In particular, there is a differ-

ence in the step width between the paralyzed and non-paralyzed 

lower limbs, which is a result of the reduction of the paralytic side’s 

single leg support time, the reduction of the hip and knee joint an-

gles, and the increase of the ankle joint flexion angle.33 In this study, 

the effects of various bridge exercises on gait ability in stroke pa-

tients were examined. The goal is to suggest the possibility of a new 

treatment by identifying its effects through the ability to walk in 

stroke patients.

The study of gait analysis is to examine leg joint movement, gait 

characteristic variables, and changes in ground repulsive force. The 

biomechanical model is used to estimate the change in force and 

movement applied to each joint site. Also, walking is not completely 

understood by either kinematic analysis or kinetic analysis. It is 

composed of complex and diverse mechanisms that can be under-

stood when both analyses are performed simultaneously.34 Neuro-

logical damage due to stroke affects all cycles in the hemiparalysis 

patient’s walk, resulting in reduced and asymmetrical temporal and 

spatial variables. The temporal variables of gait include pace, ca-

dence, step, step length, swing phase, stance phase, single leg sup-

port, and dual leg support. Spatial variables include step width, step 

length, and step width. The reduction and asymmetry of temporal 

and spatial variables cause decreased walking speed, dynamic bal-

ance ability, and walking endurance, which is a cause of limitations 

on independent mobility.35 Park36 studied 40 patients with stroke by 

dividing them into two groups, a torso stabilization exercise group 

using a sling and a general group, mediated three times a week for 

30 minutes a day for 8 weeks. The result confirmed that the torso 

stabilization exercise group showed significant improvement in gait 

ability. Yeo37 studied 6 stroke patients with bridge exercise using a 

sling for 4 weeks, 5 times a week, 30 minutes a day. The sling bridge 

exercise group showed significant improvement in gait ability. Song 

and Kim38 studied stroke using torso stabilization exercise on vari-

ous support spaces such as ground, balls, foams of various densities, 

and air cushions, 3 times a week for 8 weeks. The result showed im-

proved walking speed. In line with the previous study, this study 

showed significant improvement in gait ability in all bridge exercise 

groups. Especially when the bridge exercise was mediated on an un-

stable support surface such as a sling, it showed a greater effect. This 

is because it increases instability due to relatively inaccurate pro-

prioception and somatosensory input on the unstable support sur-

face, and increases the muscle activity of the surrounding muscles 

to secure the stability necessary for maintaining balance.39 However, 

among the three groups, the combination of whole body vibrations 

was more effective. It is assumed that the mechanical stimulation of 

the whole body vibration stimulates the muscle spindles and acti-

vates the trunk and leg muscles, affecting walking ability. Whole 

body vibration exercise is a new type of somatosensory stimulation 

method for the rehabilitation of stroke patients and is a safe treat-

ment for patients with limited movement.40 Whole body vibrations 

are done on a vibrating platform and the body receives the vibra-

tion, stimulating the muscle belly and muscle spindles from distant 

parts of the muscle, delivering consistent contraction information 

to the spinal cord. This repetitive stimulation induces muscle con-

traction and relaxation, which makes the nerve roots more sensitive, 

increases muscle response speed, and activates the muscles and ner-

vous system.41,42 This may result in an increase in the rate of firing of 

the motor nerve and allow multiple motor units can ignite simulta-

neously.43 

Sim44 conducted a study of 15 stroke patients comparing torso 

stabilization exercises using central nervous system development 

treatment and a Swiss ball for five weeks. The result showed a signif-

icant difference in walking ability in the stabilization exercise group 

using the Swiss ball. Lee et al.45 conducted a comparative study be-

tween 20 patients with chronic stroke, divided into two groups, an 

isotropic torso stabilization exercise group and a general physical 

therapy group. There was a significant difference between the 10 
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meters walking test and the timed up and go test in the group using 

the isokinetic torso stabilization exercise. In the previous study, the 

torso stabilization exercise was applied, and in this study, the bridge 

exercise was applied. However, like the torso stabilization exercise, 

the bridge exercise is widely used as a stabilization program in the 

clinic, and can be retrained so that the gross and fine motor skills 

can cooperate at an appropriate ratio.18 Bridge exercise can be used 

to flex the torso and control the nerve roots of the extensor muscles 

and to strengthen the pelvic and leg muscles. It is commonly used 

in clinical practice as a beneficial exercise to strengthen the stability 

of the torso-pelvis.46 Yoo47 conducted a comparative study for 24 

stroke patients with general bridge exercise and sling-based bridge 

exercise. The result showed sling-based bridge exercise had signifi-

cant improvement in torso and leg muscle strength. Marshall and 

Murphy48 states that exercise using a therapeutic ball significantly 

increased muscle activity levels in the abdominal and back muscles 

compared to exercising on a stable support surface. Previous studies 

analyzed muscle activity, and this study analyzed gait ability, but 

many studies comparing stroke and functional activity reported 

that the association between muscle strength and gait ability was 

greater than other causes.49 In this study, it is assumed that the in-

crease of muscle activity may affect gait ability. The higher muscle 

activity of the torso appeared on the unstable support surface than 

on the stable support surface. It was reported that when exercising 

on an unstable support surface, the muscles passing through the 

body segment will have more co-contraction than mat and exercise 

on a stable support surface which increase walking ability.50 It is re-

ported that bridge exercise on an unstable support surface can lead 

to higher muscle activity and changes in muscular endurance and 

help strengthen torso and leg muscle strength.19 The bridge exercise 

using the unstable support surface was more effective in improving 

the walking ability than the general bridge exercise. Bridge exercise 

combined with whole body vibrations was more effective than un-

stable support. It has been reported that whole body vibrations acti-

vate the joint position sense receptors, stimulating the mechaonre-

ceptors of the sole which affects the walking ability.51 Chung et al.52 

analyzed the torso stabilization exercise group and general physical 

therapy group for 19 stroke patients. The result showed that there 

were significant effects on step width and step length in the torso 

stabilization exercise group. In this study, there were also significant 

differences in step width and step length in all groups, but the group 

utilizing whole body vibration showed a significant improvement 

over the other two groups. One limitation of this study is that the 

subject’s daily life was not controlled, which may have affected the 

results of the experiment. An additional limitation is that, in select-

ing subjects, they were limited to a specific region. This study was 

conducted to examine the effects of various bridge exercises on the 

walking ability of stroke patients. For stroke patients, general bridge 

exercise, bridge exercise on an unstable support surface, and bridge 

exercise combined with whole body vibrations were utilized for 8 

weeks. Upon evaluating their ability to walk, all three groups 

showed significant improvements in step width and step length, 10 

m walking test, and the figure 8 walking test. However, the bridge 

exercise combined with whole body vibrations group showed statis-

tically significant improvement compared to the other two groups. 

This study confirmed that various bridge exercise interventions 

have positive effects on walking ability in stroke patients. In particu-

lar, it was confirmed that bridge exercise using whole body vibration 

could be an effective treatment method for walking ability. In addi-

tion, it could be used as an effective program when applied to not 

only patients with central nervous system damage but also to nor-

mal people and athletes. Based on this research, more systematic 

evaluations and studies are required in addition to this study, which 

only analyzed the ability to walk.
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