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The vertebral column provide correct posture and
control body movement or all body action to help
them work normally(1). However, an abnormal
vertebral deformity may be induced due to incor-
rect posture or long-time computer use during the
adolescent growth period, heights of chairs, heavy
school bag, and a lack of exercise(2, 3). Vertebral
deformity related to asymmetric posture incurs
outer appearance and functional defect, pain,
emotional disorder, and cardiopulmonary disorder
and in severe cases, it can cause paralysis and
death(4). If an incorrect posture is maintained for
a long period, musculoskeletal problem can be
introduced(5) and an abnormal posture due to a
severe imbalance of muscle strength for a long
period could cause abnormal muscle tones in the
surrounding muscles, thereby leading to reduced
flexibility and pain(6).

Shoulders are the joints that require the most
stability in a body with respect to asymmetric

posture. Asymmetric shoulder posture due to
incorrect habits and posture can increase instabil-
ity and cause tissue deformity, thereby leading to
an increase in loose joint and pathological condi-
tion related to stress in other tissues(7). A pelvis is
an important region kinematically for movement
in a body. It has an anatomical feature that is
appropriate for stability during standing, walking,
and running and it influences the spine greatly(8).
If there are pathological or traumatic problem in
the pelvis, such movement will be limited signifi-
cantly in terms of functional roles(7). A pelvic tilt
in the coronal plane of the right or left side can
generate asymmetric pressure applied to both
gluteal regions, thereby incurring scoliosis(9).
Balance is a process of maintaining postural sta-

bility constantly and it is an essential part of
human activities to achieve purpose-driven
goals(10). Balance is a constant process of main-
taining the center of gravity(COG) of the human
body on base of  support and balance can be
achieved by the compensation mechanism in other
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INTRODUCTION

This study was conducted to identify how a flexi-bar exercise influences
body alignment and balance in adults who have asymmetry in their right or
left body. In total, 20 participants were separated into the experimental
group and the comparison group. Those in the experimental group partici-
pated in a flexi-bar exercise for 6 weeks and based on the coronal plane
before and after exercise, their body alignment and balance were meas-
ured behind the body. The result was those who had participated in a
flexi-bar exercise significantly improved their angle of acromion on both
sides, the difference in the angle and height of the posterior superior iliac
spine on both sides(p<.05), and the balance of the center sagittal
plane(p<.05). Through this study, it could be said that participating in a
flexi-bar exercise would improve postural alignment and balance of the
shoulder and pelvis in adults with asymmetric posture.
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planes while maintaining balance and interaction
with the joints(11, 12). As such, imbalance and
asymmetric posture can be a cause a functional
impairment and balance impairment in the human
body, which is why prevention and management
are so important.

In recent years, a number of studies on various
treatments and exercises related to improvements
in asymmetric posture have been conducted(13, 14,
15), but exercise programs that can prevent asym-
metric posture should be developed. On the other
hand, as a full body exercise method, a flexi-bar
exercise has been developed to increase balance
and strength in the trunk muscles and body bal-
ance in recent years(16, 17). A flexi-bar exercise is
an exercise method that stimulates multiple mus-
cles in a body by creating 4.6-Hz oscillation, which
is appropriate for joint proprioceptive training
through active movements using a stick. This
exercise improves motion perception not only in
healthy persons but also in neurologically impaired
patients and it has been reported to have effects on
muscle development, involuntary muscle activa-
tion, and activation of metabolism thanks to small
oscillation and balance control(16, 17).

Few studies have been conducted on exercise
using a flexi-bar. Thus, this study aimed to study
the effects of a flexi-bar exercise on postural
alignment and balance with adult subjects in their
20s who had asymmetric posture, thereby devel-
oping an effective exercise program for asymmet-
ric posture improvement. 

This study was conducted from April 9 to June
10, 2014 for six weeks with students at Y
University in Gyeonggi-do. Those who had asym-
metric posture behind the body based on the
frontal plane were selected as subjects using a
Global Postural System(GPS) before the experi-
ment, and those with no other musculoskeletal

problems, neurological disorders, or psychiatric
problems were selected as 20 final subjects who
consented to participate in this study. The general
characteristics of subjects are summarized in
Table 1.

In this study, the postural alignment and balance
of 20 subjects were measured using a GPS to
diagnose their postural alignment prior to partici-
pating in a flexi-bar exercise program. All sub-
jects were randomly divided into an exercise group
of 10 subjects and a control group of 10 subjects.
The exercise group performed a flexi-bar
(Togu/Germany) exercise for 40 min daily three
times a week for six weeks while the control group
maintained daily activities without exercise.
Changes in postural alignment and balance
improvements in all subjects were measured
before and after the exercise.

Body alignment
A GPS is a full body posture analysis device(18)

that can visualize imbalanced postures. In this
study, postural alignment in the posterior plane
was analyzed. Prior to the GPS measurement,
study subjects took off as many items of clothing
as needed and a landmark was attached to a spe-
cific position(acromion, scapular inferior angle,
posterior superior iliac spine[PSIS], and head of
ulna) on the subjects. Then, they stood on the
assessment bar while looking forward with a
relaxed posture. The researcher moved an ideal
plumb to position it on the midline of the subject
to measure the data. The evaluation of the pos-
tural alignment was conducted twice: before and
after the study and all data were analyzed using
the GPS program.

Balance
The balance of the subjects was analyzed using

30135/PPpedana stabilometrica(Chinesports,
Italy) and a software program called Podate
Stabilometric. This equipment can assess balance
ability by measuring the COG movements. Subjects

Subjects

Measurement

METHODS 

Exercise group

Control group

10

10

20.93±1.44

21.07±2.34

170.93±6.69

166.87±9.48

Agen Height(cm)

65.20±9.51

58.87±9.62

Weight(kg)

Table 1. General characteristics of subjects (M±SD)
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stood on the area marked in the examination plate
with two feet while staring forward. The exami-
nation method was as follows: subjects main-
tained open eyes during measuring of the coronal
midpoint, midsagittal midpoint, and curve length
of the COG for 1 min.

Exercise program
The flexi-bar(Togu/Germany) in this study was

developed in Germany in the late 1990s. It gener-
ates 270 oscillations per min(4.6Hz) and it has
been known to be effective for shoulder joints and
full body exercises(16). It is divided into a kids
bar(green), a standard bar(red), an intensive
bar(blue), and an athletic bar(black) depending on
the bar strength and vibration force(Flexi-Sports
GmbH, 200). In this study, a standard bar was
used. In this exercise method, the exercise pro-
gram on the flexi-bar web site was newly config-
ured so the subjects in the exercise group per-
formed each exercise for 30s followed by a 30s
rest, which comprised one set. Then, three sets
were completed by each subject. In the control
group, normal daily activities were done without
exercise. The summary of the flexi-bar exercise
method is found in Table 2.

The collected data produced descriptive statistics
about the general postural alignment of subjects
using the SPSS 21.0 program for Windows. To
compare changes in postural alignment and bal-

ance before and after the exercise, a paired t-test
was conducted, while an independent t-test was
used to compare the difference between the study
groups. All statistical significances were analyzed
at a level of α=.05.

To determine the effect of the flexi-bar exercise
on postural improvements in adults with asym-
metric posture, an analysis based on the sagittal
plane was conducted. The result showed a differ-
ence in the angle of acromion on both sides and
differences in the angle and height of the PSIS on
both sides in the exercise group(p<.05). However,
the control group had no significant changes sta-
tistically(Table 3). 

Data analysis

Changes of postural alignment

Stretching Stretching

Butterfly front
Spine alignment
Plank front(both)

Bridge
Deep squat

2 Leg stance(both)
Hunter

Pelvic floor bent over

Warm-up
10min

Cool Down
10min

Flexi-bar program
exercise 30sec, rest 30sec, 3set

Table 2. Flex-bar program

RESULTS

EG

CG

EG

CG

EG

CG

EG

CG

EG

CG

EG

CG

Group

1.32±0.50

.91±.67

2.34±.80

1.83±1.19

.86±.39

.69±.44

3.53±2.15

2.50±1.35

.57±.52

.31±.24

3.97±1.74

2.16±1.58

Pre

.90±.60

.81±.56

1.58±1.18

1.41±1.02

.90±.66

.45±.35

3.43±2.74

1.89±1.53

.22±.11

.15±.08

2.35±1.12

1.86±1.14

Post

2.522

.548

2.457

1.246

-.255

1.503

.151

1.195

2.542

2.102

2.764

.500

t

.24

.593

.028*

.233

.802

.155

.882

.252

.023*

.054

.015*

.625

p

-.42±.64

-.10±.71

-.76±1.20

-.41±1.29

.04±.61

-.24±.62

-.11±2.74

-.60±2.00

-.35±.54

-.15±.28

-1.62±2.27

-.30±2.32

Change

1.295

.764

-1.251

-.574

1.274

1.574

t

.206

.451

.221

.570

.213

.127

AMH(㎝)

AMA( °)

IFH(㎝)

IFA( °)

PSISH(㎝)

PSISA( °)

p

Table 3. Changes of postural alignment (M±SD)

*p＜.05
EG : Exercise group, CG : Control group, AMH : Acromion Height, AMA : Acromion Angle, IFH : Inferior Hieht, IFA : Inferior Angle, PSISH :
Posterior Superior Illiac Spine Height, PSISA : Posterior Superior Illiac Spine Angle
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To determine the effect of the flexi-bar exercise
on postural improvements in adults with asym-
metric posture, body balance ability was analyzed
as well. The result showed that while opening
their eyes, the COG of the exercise group was

improved from -12.48±4.79 to -1.34±1.87 in the
sagittal plane, indicating a significant movement
of the COG to the midpoint(p<.05). However, in
the control group, there were no significant
changes in the postural improvements and no sig-
nificant changes were found between the exercise
and control groups(Table 4).

Asymmetric posture causes trunk deformity due
to incorrect postural habits and a lack of exercise,
resulting in changes to the body shape(19). In an
asymmetric posture, alignment of the vertebral
column, shoulder, and pelvis is a very important
factor. Asymmetric posture is caused by imbal-
ances of the vertebral column, shoulder, pelvis,
and musculoskeletal surrounding. It is known to
be prevalent in students or workers who have long
sitting hours, indicating a postural abnormality
and a collapse in body balance due to maintaining
an incorrect posture for a long time(2, 3). As a
method of improving such a postural abnormality
and body imbalance, a flexi-bar exercise has been
applied to study subjects. This exercise has been
reported to improve the motion perception of not
only healthy adults but also neurologically
impaired patients. The exercise also affects
metabolism activation and balance control due to
muscle development, activation of the muscular
system, and small oscillation(16, 17). Using the
above advantages of the flexi-bar, this study
aimed to determine the effects on postural align-
ment and balance improvements of asymmetric
posture. 
After the flexi-bar exercise was conducted, dif-

ferences in the acromion angles on both sides and
differences in the height and angle of PSIS on

both sides showed improvements. In addition, dif-
ferences in the angle and height of the scapular
inferior angle on both sides and differences in the
angle and height of the head of the ulna on both
sides showed reduced results compared to the data
prior to the experiment. This result verified the
flexi-bar exercise could be an effective method to
improve asymmetric posture in the pelvis and
shoulders. Due to a lack of previous study results
on a flexi-bar exercise, this study cannot be com-
pared to other study results directly. However,
previous studies on postural improvements with
respect to scoliosis patients reported that lumbar
stabilization exercises improved asymmetric trunk
posture, thereby helping patients to improve their
static balance ability(20). Furthermore, yoga exer-
cise was effective in delivering postural improve-
ments to the shoulders and pelvis. The above two
results showed that lumbar stabilization exercises
and yoga were effective in delivering posture or
balance improvements positively.

Through previous studies, we thought that a
flexi-bar exercise was effective in improving pos-
ture or balance compared to other exercises. Thus,
in the future, a comparative study on other exer-
cise methods will be needed.

In a study by Kim, corrective spinal exercises
were conducted by female college students with
idiopathic scoliosis and the result showed a signif-
icant reduction in the Cobb's angle(21). As well, in

DISCUSSION

Changes of balance

EG

CG

EG

CG

EG

CG

Group

-1.47±2.21

-1.32±1.61

-12.48±4.79

-9.69±5.00

821.667±60.74

676.07±34.55

Pre

-7.77±3.66

-9.13±5.36

-1.34±1.87

-4.07±2.91

801.20±63.33

733.57±63.40

Post

1.550

1.460

-2.438

-1.009

.473

-1.492

t

.144

.168

.029*

.331

.643

.160

p

-6.30±15.74

-7.80±2.00

10.72±18.48

5.61±20.82

-20.46±167.42

57.50±144.21

Change

-.109

1.088

-1.261

t

.914

.287

.219

EOCM(mm)

EOMM(mm)

EOCL(mm)

p

Table 3. Changes of balance (M±SD)

*p＜.05
EG : Exercise group, CG : Control group, EOCM : Eye Open Coronal Midpoint, EOMM : Eye Open Midsegittal Midpoint, EOCL : Eye Open
Curve Length
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a study by Cho, postural education was given to
teenage girls with scoliosis and a spinal correction
exercise was conducted. The result showed a
reduction in the Cobb's angle and significant flex-
ibility improvements, while the height of PSIS on
both sides was the same before(±4.43) and after
the exercise(±4.71) after 12 weeks without signifi-
cant changes(22). In the present study, the height
and angle of PSIS on both sides in the flexi-bar
exercise group were improved significantly, show-
ing better effects than previous studies. Thus, it is
worth studying postural improvements in scoliosis
patients in the future.

In the present study, more postural improve-
ments were found than in previous studies when a
flexi-bar exercise group conducted the exercise
while opening their eyes in terms of balance
measurement, where the COG in the midsagittal
plane was moved to the midpoint(p<.05). Park
conducted a study on a sling exercise and flexi-
bar exercise in chronic lower back pain patients
whose ages were between 30 and 60 years and
reported significant improvements to right and
left balance ability and front and back balance
ability(23), which was consistent with the present
study result. Thus, Park’s result also supported
that the flexi-bar exercise was an exercise pro-
gram effectively delivering postural improve-
ments. 

Muscles in the abdomen, waist, and pelvic
regions are tonic muscles or postural muscles,
which play an important role in lumbar stability
and postural control while performing full body
exercising(24, 25). As the flexi-bar exercise is
effective in increasing trunk muscle activity, at
the same time(16), such muscle activation plays a
role in increasing balance ability effectively. 
The present study result cannot be generalized to

all adults due to the small number of 20 subjects
in a single university and because only adults with
asymmetric posture participated in this study.
Thus, the study result cannot be generalized to
those who were clinically diagnosed with related
asymmetric posture. This study also has a limita-
tion in that it did not control postures and habits
in individual daily activities. However, this study
found that the flexi-bar exercise improved pos-
tural alignment and balance ability in adults with
asymmetric posture as an exercise program. Thus,
we recommend utilizing the flexi-bar exercise
program in this study as an exercise method to
improve postural alignment.

This study aimed to determine the effect of a
flexi-bar exercise on postural alignment and bal-
ance improvements, and the following results
were observed. The flexi-bar exercise was found
to improve the difference in the acromion angle on
both sides, the difference in the height and angle
of PSIS on both sides, and the balance ability in
the sagittal plane. This study verified that the
flexi-bar exercise improved the postural align-
ment and balance ability of those with asymmetric
posture.

CONCLUSION
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