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| ABSTRACT |

This study was conducted to investigate the effect of exercise programs of balance, mobility,
and strength to reduce falls in elderly population. A total of 60 subjects with age 65:80 years with
previous falling history participated in the study. The subjects were divided into three equal groups
(1) a control group received no exercise program, (2) exercise group I received a program of
balance exercise and mobility exercise, and (3) exercise group 2 received a program of balance
exercise and strengthening exercise. The exercise program was delivered twice daily 6 days/week
for three months. Each subject is evaluated before and after the exercise program using balance
test and functional mobility test. Analysis of the data revealed that both exercise groups were
significantly higher than the control group on all measures of balance and mobility tests, the
significant difference was clear between groups in tandem stance and single limb stance, P<
0.0001. when comparing each exercise group to control there was significant increase of both
exercise groups than control group P=0.001. In addition when comparing both exercise groups
regarding the five conditions of the balance test there was increase of exercise group I than
exercise group 2 but this increase was not significant where P< 0.2. Four months followup
revealled only 1 fall due to environmental hazards among the exercise groups and 3 falls among
non exercise group. In conclusion multidimensional exercise can improve balance and mobility
function which could be reflected on reducing the Jalling frequency of older individuals with
emphasizing on the preferable effect of combined balance and mobility exercises than combined
balance and strengthening exercises.

Key Words: Exercise, Balance, Elderly Subjects.

L INTRODUCTION | increased risk for falls in geriatrics have been
titted as changes in muscular strength',
he risk for fall increases with age decreased joint mobility’, impaired static and
In people over the age of 65 years, dynamic balance®® in addition to impaired

falls are considered as the leading visual sensation'’, decline in vestibular

2,20

cause of death from injury'®. Because
of the devastating effect of falls among older
adults, risk factors for predicting falls and falls
related  injuries have been  studied
extensively'*'>2_ Factors contributing to

function and decreased vibratory sense®!. All
these factors increase the probability for falls
among older adults.

Because of the multifactors reported to
contribute to increase risk falls among
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at 45 degree of flexion and both hips in
anatomical position, and subjects were
asked to stood on the other foot with the
previous characters.

» Subjects have to maintain the position for
30 seconds in an effort to control the effect
of fatigue.

» Subjects have to do each condition 3 times,
with rest in between trials equal to the time
used in the trial and the best of the 3 scores
was recorded.

Functional mobility test

To test the ability to do the required
tasks and amount of assistance needed as
specified by Weiner et al. (1993)*® The test
included five tasks with scale of three,
minimum  assistance of one, moderate
assistance of one, and independent
1- Ability to sit from supine.

2- Ability to stand from sitting.

3- Ability to sit on chair beside bed from
sitting on the edge of the bed.

4- Ability to go for a walk from sitting on a
chair. :

5- Ability to go to toilet.

Assessment were performed for the three
groups before the initiation of the treatment
programs and'after three months at the end of
the program.

Intervention

Exercise program as specified by Smith
and Serfass ( Gmsmm using chair program for
lower extremity exercise. Subjects held the
chair for stability during exercises in standing
position. The exercises were performed at a
frequency of two session per day, 6 days/week
for both exercise groups, morning session and
afternoon session.
Mobility __exercises _program: Subjects
participated in exercise group 1, received
mobility exercise (range of motion exercise) in
addition to balance exercise twice daily.
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Mobility exercises program was in the form of
flexion, extension, abduction, adduction, and
rotation exercises within full range of motion,
rthythmic type using metronome to regulate it
for 12 repetitions each exercise.

Strengthening _exercises program: Subjects
participated in exercise group 2, received
strengthening exercise for Jower extremity in
addition to balance exercise twice daily from
the same position using (2 Kilo, 4.5 Ib)
(Innovative Rehab Systems sand bags) fixed
just above ankle joint. Subjects were asked to
do the exercises program with full range of
motion, rhythmic using metronome to regulate
it for 12 repetition each exercise (6 repetitions
with 2 minutes rest equal to the time of
exercise, then another 6 repetitions).

Balance exercise program: All patients in
exercise groups | and 2 received a
combination of two protocols of balance
exercises designed to improve patient’s
balance.

As patient received two sessions per day.
In morning session subjects participated
balance exercise described by Goldie et al.
(1990)°. The exercise was delivered as
described in the test with rest period of two
minutes between cach condition of the test.
Each condition was repeated 6 times.

In the afternoon session, subjects
participated balance exercise described by
Wulfson et al. (2001)%,

1- Subjects stand on balance board (60 c¢m
diameter with 20 cm base). Subjects have
to maintain balance in standing for 30

. seconds at 6 trials for first month.

2- Subjects stand on balance board (60 c¢m
diameter with 15 cm base). Subjects have
to maintain balance in standing for 30
seconds at 6 trials for second month.

3- Subjects stand on balance board (60 cm
diameter with 10 cm base). Subjects have

Bull. Fac. Ph. Th. Cairo Univ.,:
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After performing the exercise program,
there was improvement in the all balance
scores of the subjects in both exercise groups
as evidenced by the increase in the percentage
of balance scores recorded in relation to the
total 30 seconds test as shown in (figure 2).

After Exercise, there were significant
differences among the studied groups in
tandem stance and single limb stance where
P< 0.0001 and no significant differences were
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found at the other parameters of the balance

test (table 2).
Concerning tandem stance and single

limb stance, post hoc test revealed significant

improvement of both exercise groups
compared to the control group as P=0.001. but
when comparing exercise group 1 to exercise
group 2 there was no significant difference
between them P< 0.2.

Table (2): w&w;nm scores in seconds (mean +/_ SE) after exercise.

Condition Control group Exercise group 1 Exercise group 2 F P
Stand feet 10 cm apart 2971 £0.28 30.00 £ 00 30.00 £ 00 0.17 0.1
Stand feet together 29.56 £ (0.36 30.00 £ 00 30.00 + 00 0.82 0.1
One foot in front of the 28.321+1.40 30.00 £ 00 30.00+ 00 0.28 0.1
other
Tandem stance 16.92 + 1.81 29.01 £ 0.61 28.17£0.59 10.7 0.0001*
Single limb stance 1076 + 1.5 26.36+2.03 2541 +2.61 10.1 0.0001*
* Significant
_IOQES_ OExercise 1 MExercise 2 *
120% 3
99% 100% 100% o, 100% 100% 100%  100% i
100% - . B% U ean ’ % o, _
. 80% 4 R w e ,
6% 1 . L 36%L. hae u;m |
o g 55 S B B
A S RS g RER
=y ji o o
R B S R
! N : | Bss AR
20% 4 . R : EEE B
SN g Ry
0% x; b s UEEr) 0 B P \ & &% f’/ . B
Feet Apart Feet Together Stride Stance Tandem Stance Single Limb Stance

Fig. (2): Percentage of balance test scores for the studied groups after the exercise program.

The functional mobility test results
showed that the exercise program improve the
condition of subjects in both exercise groups

from being dependent with degrees on others
for transfer to a totally independent in ali the
tested conditions (table 3).
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environment, using a well designed program
of exercise to be followed. Until now, the
effectiveness of this kind of approach has not
been studied thoroughly and the reported
multidimensional studies lack the specification
of the exercise program used.

The multidimensional exercise program
utilized in the current study included multiple
approach  of  balance, mobility and
strengthening exercises. It was reported that
exercise designed to improve balance are an
important part of fall prevention’. Lack of
mobility and, decrease joint flexibility was
addressed as a contributing factor for fall in
older subjects’. Improving mobility skills
enables subject to make the appropriate
postural adjustement”. Strengthening exercises
provides sufficient force production of the
lower limbs and trunk muscles for postural
support™.

Our results also demonstrated that there
were tendency towards increase in balance
scores of exercise group 1 received a program
of combined balance and mobility exercises
than exercise .group 2 received a program of
combined balance and strengthening exercises
but this increase was not significant. This
indicated that both exercise protocols are of
benefit to improve balance and reduce falling
with emphasizing that combined balance and
mobility exercises, following the protocols
applied 1n this study may have better results
than could be achieved by combined balance
and strengthening exercises.

In a meta-analysis study conducted by
Province et al.. (1995), to examine the effect of
exercises on fall risk among old subjects at
different centers, it was reported that despite
the mixed outcome among the different sites
involved in the study, it seems that some forms
of balance training appeared to be the most
mwmomwé type of exercise for reducing fall
risk™".
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The current study examined the effect of
exercise on balance and mobility and not
directly on actual frequency of falls, balance
tests has been highly related to actual fall

frequency. The use of balance as a measure of

the exercise effectiveness has been reported by
others where it was reported that improving
balance and mobility skilis are associated with

. 3,10.24
a reduction in falls among older adults .

_ CONCLUSION _

The results of the current study directed
the attention that a multidimensional exercise
program can improve the older subjects
balance and attribute to decrease the risk falls
with its devastating effect in subjects over the
age of 65 years. In addition combined balance
and mobility exercises is recommended over

combined balance and strengthening exercises.

Further study is needed to determine the effect
of multidimensional exercise on posture and
gait pattern and its relation to falling in
geriatrics using recent technology of motion
analysis systems. Four months followup,
rported one case of falls in the exercise
groupsdue to environmetal hazards compared
to three cases in non exercise group.
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