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Effects of Strengthening Exercise Program
on the Improvement of Balance in the Elderly
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<Abstract>

The purpose of this study was to investigate the effects of strengthening exercise program on
the improvement of balance in the elderly. Subjects were forty members living in Daegu (20
males, 20 females), between 65 and 81 years of age. The subjects were divided into two groups;
an experimental group and a control group, and each group included 10 males and 10 females. The
subjects for the experimental group were participated in the strengthening exercise program for 8
weeks, between April 2001 and June 2001.

The results of this study were as follows:

1. General characteristics statistically significantly affecting for CTSIB were mental status;
weight, height, vision, systolic blood pressure, diastolic blood pressure, pulse rate, mental status,
obesity and thigh BMD were BBT; age, weight, height, vision, blood pressure systolic, blood
pressure diastolic, blood pulse rate, mental status, obesity, spine BMD and thigh BMD were for
OLST.

2. After the exercise program, there was no significant difference in the balance ability between
the experimental group and the control group in CTSIB. However, there was a significant
difference in OLSTR on the hard (p<0.05) and soft (p<0.05) surface with open eyes condition
between the experimental group and the control group. In the case of OLSTL, there was a
significant difference on the hard surface with open eyes condition (p<0.05), and on the soft
surface with open eyes condition (p<0.05) and closed eyes condition (p<0.05) between the
experimental group and the control group. There was no significant difference in the balance

ability between the experimental group and the control group in BBT.
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Table 1. General characteristics of the subjects

RE HE A
3} gzE

Tt To] TL9A|, tizxate] 7314 ©]U5L
To] 576ke, HETol 596kg oI, AL WELe] 160.2cm, HEL 0| 157.7cm§ e

e, AAEY, kg, A,
kol 7t Ao W AALEe HeE AE
R4 t<Table 1>.
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FEH g o

Group
General Experimental (n=20) Control (n=20) t
characteristics
Age (years) 71.9+4.4 73.1£3.6 -0.96
Weight (kg) 57.6+8.2 59.6+10.1 -0.94
Height (cm) 160.2+8.9 157.7£104 0.69
Left Sight (diopter) 0.6+0.2 0.4+0.2 159
Right Sight (diopter) 0.6£0.2 0.4+0.2 1.54
SBP (mnHg) 132.8£17.5 128.7+29.6 0.63
DBP (mnHg) 776£10.3 745+15.7 1.08
BPR (bpm) 81.2+10.6 83.7£10.3 -0.86
Mental status (score) 9.7+£0.6 9.3+0.9 1.32
Body fat (%) 25.616.0 30.116.1 -147
Obesity (%) 111.2+146 1189 190 -145
Spine BMD (g/cr) 0.7+0.1 0.7+£0.1 0.08
Thigh BMD (g/cm) 0.7£0.1 0.6+0.9 1.93
Each value represents the meantstandard deviation.
BP: Blood pressure BPR: Blood pulse rate
BMD: Bone mineral density
SBP: Systolic blood pressure DBP: Diastolic blood pressure
Table 2. General health status and habits of the subjects
unit: n(%)
Group
General Experimental Control Total x?
characteristics :
Health Good 6(30.0) 3(15.0) 9(22.5) 1.310
status Moderate 11(55.0) 13(65.0) 24(60.0)
Bad 3(15.0) 4(20.0) 7(17.5)
Medication Yes 11(55.0) 12(60.0) 23(57.5) 0.102
No 9(45.0) 8(40.0) 17(42.5)
Smoking Yes 4(20.0) 4(10.0) 4.444
No 16(80.0) 20(100.0) 36(90.0)
Drinking Yes 10(50.0) 3(40.0) 18(45.0) 0.404
No 10(50.0) 12(60.0) 22(55.0)
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Table 3. Comparison of the balance ability between the experimental and control group
before exercise
(unit: second)

Variables Group Experimental (n=20) Control (n=20) t
CTSIB Ho 29.45+2.46 29.09+4.04 0.332
CTSIB Hc 28.07+5.99 28.94+4.72 -0511
CTSIB Hh 29.13+2.80 2894473 0.158
CTSIB So 29.0313.54 28.94+4.70 0.067
CTSIB Sc 28.21+4.86 27.04+7.67 0.576
CTSIB Sh 28.48+4.05 28.28+5.69 0.133
OLSTR Ho 18.49+9.29 14.92+6.87 1.383
OLSTR Hc 6.929+4.76 5.03+2.54 1.562
OLSTR So 14.83%10.08 9.64+7.73 1.872
OLSTR Sc 3424357 255+1.66 0.987
OLSTL Ho 17.14+8.98 13.47+7.47 1.404
OLSTL Hc 7.25+8.07 4.27+2.05 1.599
OLSTL So 12.57+9.70 10.67+7.81 0.684
OLSTL Sc 3.78+5.18 2.87+1.40 0.755
BBT 54.70+2.92 53.05+£3.55 1.606

Each value represents the meantstandard deviation.
CTSIB: Clinical test of sensory interaction and balance
OLSTR: Right one leg stance test

OLSTL: Left one leg stance test

BBT: Berg balance test

H: Hard S: Soft

o: Open c: Close h: Half
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Table 4. Comparison of the balance ability between the experimental and
control group after exercise
(unit: score)

Group E . 1 (h=20) Control
Variables xperimental (0 (n=20) t
CTSIB Ho 30.00+0.00 29.41+2.64 1.000
CTSIB Hc 30.00+0.00 28.98+4.14 1.000
CTSIB Hh 30.00+0.00 29.07+4.55 1.000
CTSIB So 30.0020.00 29.21+3.52 1.000
CTSIB Sc 30.00+0.00 27.77+6.86 1.453
CTSIB Sh 30.0020.00 28.43+5.40 1.302
OLSTR Ho 25.36+8.29 17.33+7.93 3134""
OLSTR Hc 7524316 6.39+3.80 1.028
OLSTR So 20.93+9.06 11.41+8.34 3457°°
OLSTR Sc 4.48+1.99 4.21+2.34 0.389
OLSTL Ho 23.50+8.40 15.42+8.28 3.067"
OLSTL Hc 6.86+3.07 5.68+2.64 1.295
OLSTL So 21.68+9.66 11.40+8.92 3.495"°
OLSTL Sc 4.76%2.30 3.21£1.60 2.484"°
BBT 55.65%1.35 54.45+2.52 1.876

Each value represents the meantstandard deviation.

* 1 p<0.0b ** : p<0.01

CTSIB: Clinical test of sensory interaction and balance
OLSTR: Right one leg stance test

OLSTL: Left one leg stance test

BBT: Berg balance test

H: Hard S: Soft

0. Open c: Close h: Half
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<Table 5>
Table 5. General -characteristics associated with CTSIB and BBT by multiple

regression
Variables General characteristics B S.E. Beta t
CTSIB Age (years) 1.289 1.401 - 0.262 0.920
(score) Weight (kg) -1.394 2128 -0529  -0.655
Height (cm) 0.951 1.695 0.388 0.561
Left sight (diopter) -23.532 34.540 -0.285 -0.681
Right sight (diopter) -21.719 16.269 -0.271 -1.335
SBP (mnHg) -1.031 0.737 -0.826 -1.400
DBP (mnHg) 0.878 0.783 0.417 1.122
BPR (bpm) -0.551 0.679 -0.269 -0.811
Mental status (score) -22.332 8.040 -0.697 -2.778"
Obesity (%) 1.281 1.148 0.856 1.116
Spine BMD {(g/cm) 57.681 64.753 0.371 0.891
Thigh BMD (g/cm) -91.088 64.123 -0.489 -1.421
r=0.943 1”=0.883
Constant 82.249 273.018
BBT Age (years) 4.068E-02 0.030 0.095 1.374
(score) Weight (kg) 0.298 0.045 1.296 66247
Height (cm) -9.9E-02 0.036 -0464 -2763""
Left sight (diopter) 0.667 0.730 0.093 0.914
Right sight (diopter) 1.256 0.344 0.180 365477
SBP (mmHg) 0111 0.016 1.025 7.1627""
DBP (mnHg) -4.2E-02 0.017 -0.231 -2.563"
BPR (bpm) 3.480E-02 0.014 0.195 24247
Mental status (score) ~2.046 0.170 -0.733  -120407"
Obesity (%) -0.112 0.024 -0.857 -4611""
Spine BMD (g/cm) -2915 1.368 -0.215 -2.130
Thigh BMD (g/cm) -7.615 1.355 -0.469 -5.620""
: r=0.997 ’=0.993
Constant 21.536 5.770
* : p<0.05 % 1 p<0.01  *xx 1 p<0.001

CTSIB: Clinical test of sensory interaction and balance
BBT: Berg balance test
DBP: Diastolic blood pressure

SBP: Systolic blood pressure

BPR: Blood pulse rate BMD: Bone mineral density
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Table 6. General characteristics associated with OLST by multiple regression

Variables General characteristics B S.E. Beta t
OLSTR Age (years) -5.375 0.511 -1412  -10519™
(score) Weight (kg) 2.844 0.776 1.3947 36657
Height (cm) -1.695 0.618 -0.804 -2.741"
Left sight (diopter) 70.903 12,597 1.109 5629""
Right sight (diopter) -2.361 5.933 -0.038 -0.398
SBP (mmHg) 2517 0.269 2,606 937177
DBP (mzHg) -2.125 0.286 -1.302 -7.439™""
BPR (bpm) 3.020 0.248 1.907 12.189"""
Mental status (score) -13.6521 2932 -0.551 ~4656""
Obesity (%) -2.656 0.419 -2.293 -6.345"""
Spine BMD (g/cm) ~193.616 23616 -1611 -81997""
Thigh BMD (g/cm) 49696 23.386 0.344 2125
r=0.988 =0.975

Constant 596.622 99.570

OLSTL Age (years) -6.705 0.580 -1230  -1155°"°

(score) Weight (kg) 4772 0.881 1.634 5414""
Height (cm) -4.155 0.702 -1.532 -59017""
Left sight (diopter) 137.565 14.306 1503 96167
Right sight (diopter) -45.043 6.739 -0.508 -6684"""
SBP (mmHg) 3.187 0.305 2.304 10446 """
DBP (mnHg) -2.839 0.324 -1.215 -87527""
BPR (bpm) 3772 0.281 1.664 13.402°""
Mental status (score) -10617 3.330 -0.299 -3188"
Obesity (%) ~4.226 0475 ~2.549 -8801"""
Spine BMD (g/cn) -226.796 26.820 -1.318 -8.456"""
Thigh BMD (g/cm) 71.191 26.559 0.345 2.680"

r=0.992 ’=0.984

Constant 1023.806 113.081

* 1 p<0.05 *+ 1 p<0.01 *xx 1 p<0.001

OLST: One leg stance test
DBP: Diastolic blood pressure

R: Right

L: Left

SBP: Systolic blood pressure

BPR: Blood pulse rate

BMD: Bone mineral density
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