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Effect of Core Strengthening Exercise Programs on Symmetric Double

Limb Support and Balance Ability for the Eldery

The purpose of this study effectiveness of core strengthening exer—
cise programs on symmetric double limb support and balance ability
for elderly. The subjects that 30 persons between the ages of 65~80
elderly participated were divided into two groups randomly for 8
weeks. Tetrax interactive balance system and Berg's balance scale
were used to assess support and stability. Paired t-tests were used
to evaluate the changes before and after intervention. The difference
between the groups was compared using an independent t-test. The
experimental group showed significantly increase weight support,
stability, balance(p{.05). However, the control group not showed sig—
nificantly increase weight support, stability, balance(p).05). In a vari—
ation, experimental and control groups showed significantly
increased rate of weight support, stability, balance(p{.05).
Consequently, core strengthening exercise program should be con—
sidered as a therapeutic method for the elderly to improve the bal—
ance ability and effectiveness on falls.
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Elderly

INTRODUCTION

As human body gets older, proprioceptive senses
and muscle strength grow weak and the reflex to
react to a sudden change declines due to physiologi—
cal changes following aging. These phenomenon
affects the balance ability of body and causes one to
obtain a bruise from a fall(1). Balogun et al, stated
that a person's balance ability is well-maintained
until he or she reaches 40, but the ability continues
to decline after 40(2).

According to Woollacott and Shumaway, when a
young person falls, a muscle contraction occurs from
the direction of distal to proximal in order to keep
the balance. However for an elderly, the muscle con—
traction occurs from the direction of proximal to dis—
tal, which makes it difficult for the person to keep
the balance(3). Due to the decline in the balance con—
trol ability, the incidence of getting a bruise from a
fall increases(4), and secondarily, a fear grows inside
a person and the person loses confidence, which
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makes them to become inactive, and this causes a
significant change in the independent daily living(5).
Therefore, in order to maintain or increase muscle
strength and improve balance and gait velocity in an
elderly, various forms of exercise are used such as
muscle strengthening exercise, stretching exercise,
aerobic exercise and walking(6).

Among these, the core strengthening exercise, one
of rehabilitation exercises, is used for athletes. In
Europe, it is use as an intervention to prevent and
treat stroke, spine and posture revision, and lumbar
and cervical pain, Michael and Andre reported that
the core strengthening exercise is helpful for muscle
strengthening exercises, joint exercises, and equilib—
rium training and can develop flexibility and stabili—
ty(7).

Through a stabilization exercise utilizing the core
strengthening exercise, muscle control and mobility
control abilities are recovered, and recently, it is
becoming an essential approach to treat a backpain
patient(8, 9, 10). Also, the core strengthening exercise
is effective in lumbar stabilization and motor control
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training, so it is widely used as a main exercise to
maintain body balance(l1, 12).

For elderly, a bruise from a fall is a factor that
increases the death rate related to fracture, immo—
bility, and injure. The death rate a bruise from a fall
for elderly is 8 times higher compared to the rate for
children and the hospitalization rate is 10 times
higher(13).

In Korea, the medical insurance rate for accidents
or injuries of elderly is increasing every year. Among
bruised elderly, 56.7% were aged over 65. The aver—
age period bruised elderly spend in the hospital
ranged from 8 to 15 days(14). Risk factors for getting
a bruise from a fall can be categorized into two
parts: intrinsic factors and extrinsic factors. Causes
for getting a bruise from a fall are age, sex, the level
of disability, disease, and the type of drug used(5).
From an experiment targeting elderly living in a
nursing home, it was shown that decreased flexibili—
ty, low extremity strength and visual function,
lower tension of muscle, and weakened knee joint
were found as repetitive risk factors for bruises.

The issue of elderly getting bruises from a fall has
been an objective of interest for many researchers
and there needs studies conducted from various per—
spectives on exercises to prevent it. This study will
apply the core strengthening exercise to elderly aged
over 65 and observe the effect.

METHODS

Subjects

The subjects for this study were elderly in
Gyeonggido J Hospital aged between 65 and 80. The
study period lasted for 8 weeks from June 2011 to
September 2011. Below criteria was used in selecting
a sample, and a total of 30 people were selected(15 in
each sample)(Table 1), The experiment was conducted
after the objective and method of this study was
explained to the subjects and after they signed an
agreement to participate. Below is the criteria.

1) Can follow direction

2) Can walk for 10m or more

3) Does not have a central nerve system disorder

4) Does not have a vision or hearing disability

5) Does not have an orthopedic issue

6) Does not use drug

7) Does not have a limitation regarding range of motion

Table 1. Characteristics of subjects

Treatment Control group
group(n=15) (n=15)
M 7 4
Sex
= 8 1
65~70 7
Age 7~75 4
76~80 4

Measurement Instruments

Tetrax

For weight bearing and balance examination, we
used Tetrax(Sunlight Inc, Israel), an interactive bal—
ance testing and biofeedback system. This device was
invented to measure to accurately diagnose stability
and test body balance. Force plates are installed in
upper and lower part of each foot to examine weight
support and balance by section. Using the monitor,
the device can execute a biofeedback training.

Berg's balance scale(BBS)

Berg's balance scale evaluates functional perform—
ance and is used to measure balance of elderly whose
balance ability was damaged. It is a useful device
used to express functional aspects during clinical
training or studies in numerical values and to evalu—
ate the treatment effect. It consists of 14 questions
and takes 15 to 20 minutes to complete(16).

Procedure

The procedure is as follows. First, in hooklying
position, co—contract transversus abdominis, multi—
fidus, and pelvic floor muscle to make the bridging
position. Maintain the position as cross extending
knee joint. Second, lie face down and maintain the
crawling position while co—contracting transversus
abdominis, multifidus, and pelvic floor muscle, and
stretch one arm and the opposite leg, and then
repeat the same with the opposite arm and leg.
Practice these two positions sequentially. Practice
each position for 5 minutes a set for 3 sets. The total
exercise time is 30 minutes, and the group was given
a break in between so they can stay focused.



Data Analysis

In this study, SPSS(v.17.0) was used to observe the
difference between the treatment group that completed
the core strengthening exercise and the control
group. Values from before and after the treatment
was analyzed using the paired t—test, and the differ—
ence in the value between the two groups were ana—
lyzed with the independent t—test. The statistically
significant level was .05.

RESULTS

Table 2, Before and after for the treatment group
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Comparing before and after of Treatment
Group and Control Group

For the treatment group, the weight support
improved from 44.13+2.40 to 49.04+1.92, the sta—
bility improved from 17.15+4.10 to 21.77+3.78, and
Berg's balance improved from 46,87+2.05 to 49.54+
1.68(p<{.05)(Table 2). For the control group, the
weight support increased from 49,58 +3.17 to 50.68
1.89, the stability decreased from 19.89+3.35 to
19.69+5.58, and Berg's balance decreased from 49,25
+3.19 to 48.90+4 11 showing no statistical signifi—
cance(p>.05)(Table 3).

Before After t p
Weight support 44.13+2.40 49.04+1.92 -3.812 014*
Stability 17.15+4.10 21.77+3.78 —4.435 .003*
Berg's balance 46.87+2.05 49.54+1.68 —-2.865 .021*
* pC.05
Table 3. Before and after for the control group
Before After t o}
Weight support 49.58+3.17 50.68+1.89 -1.864 195
Stability 19.89+3.35 19.69+5.58 -.352 A2
Berg's balance 49.25+3.19 48.90+4.11 .805 214

Comparing the Result between the Treatment
Group and Control Group

The change in the weight support was 3.80+2.77

for the treatment group and 1.49+1.29 for the con—
trol group. The change in the stability for the treat—

Table 4. Amount of changes between the groups

ment group was 5.82+2.65 and for the control group
was .24+2.11, And the change in Berg's balance was
3.05+3.29 for the treatment group and —.31+2.21
for the control group. Statistically significant differ—
ences were shown(p< 05)(Table 4).

Treatment group Control group t p
Change in weight support -3.80+2.77 -1.49+1.29 —2.394 .041*
Change in stability 5.82+2.65 24+2 1 3.654 .012*
Change in balance 3.05+3.29 =31£2.21 3.193 .010*

* pC.05

380



Effect of Core Strengthening Exercise Programs on Symmetric Double Limb Support and Balance Ability for the Elderly

DISCUSSION

The decrease in weight support ability and balance
ability in elderly following aging causes independent
functional activities to decline and increases the risk
of falling(17). Aging also decreases the ability to
ready oneself, making it difficult for a person to
prepare for unexpected situations. A decrease in the
ability to walk also increases the risk of getting
injured(18).

Kligman & Pepin conducted a study on the effect of
exercises for improving changes in body due to aging
and concluded that it is effective to consider elderly's
physical condition and ability and assign appropriate
exercises(19). Also, they reported that regular exer—
cises, lumbar muscle strengthening exercises, and
balance exercises are effective in preventing injury of
elderly(20) and they enhances functions of the sen—
sory motor system needed to maintain the body
safety(21).

In order for elderly to enjoy a healthy and happy
life without worrying about getting a bruise, they
need both muscle strength and balance ability. In the
past, there has been many researches on posture and
balance control and related disorders(3). Among
many exercises, the core strengthening exercise
recovers posture control function of the body and
increases the range of motion, therefore they may be
considered as appropriate exercises for elderlies. A
research of Skleton & Dinan on muscle strength and
dynamic balance training reported that among exer—
cises that prevent bruising, posture training and
dynamic balance training were the most effective in
decreasing the incident of bruising(22). In this study,
it was found that the weight support and balance of
the treatment group who went through the core
strengthening exercise showed a statistically signifi—
cant increase(p<.05).

This agrees with the result of a study where thirty
elderly were randomly selected for a 6 week long
balance exercise through the biofeedback training
and compared to the control group, and the balance
performance ability of the treatment group showed
that the exercise was effective and showed a statisti—
cally significant increase(p{.05)(23). Hwang & Lee's
an 8 week long study was conducted where 15 female
elderly who live in a nursing home(7 in the treatment
group and 8 in the control group) were selected as a
sample, and the treatment group received a dynamic
balance stability training using a ball 5 times a week.
As a result, there was a statistically significant dif—
ference(p<.05) between the average value for the
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treatment group and the control group for the Time
Up and Go Test. Also, there was a statistically sig—
nificant difference(p<.05) between the two groups
value for Berg's balance scale. The outcome of our
research agrees with Hwang & Lee's as well(24),

Lumbar muscle is crucial in daily life to allow body
to maintain various positions, therefore maintaining
enough lumbar muscle strength and stamina is very
important. It has been reported that lack of co—con—
traction in lumbar muscles is deeply related to the
instability in lumbar(25). Koumantakis, et al said, to
prevent dysfunction in trunk muscle, which causes
lumbar instability, one needs to practice the core
strengthening exercise(26). Motor learning improves
muscle reflex and accelerates proprioceptive sensa—
tion that affects balance control, so the core
strengthening exercise is an exercise that helps
improving balance ability. In this study, the elderly
practiced the core strengthening exercise and expe—
rienced a statistically significant amount of improve—
ment in balance ability. Thus, the core strengthening
exercise can be said that it is an effective exercise in
improving balance ability.

CONCLUSION

This study sought to apply the core strengthening
exercises to improve the balance ability for elderly in
a bid to study an effective exercise method to pre—
vent getting a bruise from a fall. In conclusion, the
core strengthening exercise was proven that it was
effective in improving balance ability of elderly and
in preventing getting a bruise from a fall. The sub—
jects for this group was comparatively healthy. For a
better research, it is considered that a study with
elderly who have experience of getting a bruise from
a fall is necessary.
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