Effects of Elastic Band Resistance Exercise on Improving the Balance Ability in the Elderly
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Purpose: This study examines the effects of elastic band of resistance exercise for balance control of the elderly.

Methods: Thirty of eighty participants in experiment subjects who demonstrated balance-impairment through the
use of primary screening tests including the one leg standing test (OLST), functional reach test (FRT) and timed up
and go (TUG) were selected as subjects. Fifteen subjects that underwent muscle-strengthening exercise using an
elastic band were selected as the exercise group and fifteen subjects were selected as a control group. Subjects
undertook a home-based exercise program three times per week for 9 weeks. Muscle strength, functional
assessment and a balance test were quantitatively measured before and after the exercise regimen.

Resulis: After muscle strengthening exercises, changes in maximal voluntary isometric contraction (MVIC) showed
a significant increase in all of the lower extremity muscles of the exercise group subjects. There were statistically
significant differences between the exercise and control groups for changes in the OLST, FRT and TUG, which are
functional assessments of balance ability, and changes of the unit path length and circumference areq,
measurement items of quantitative analysis. In addition, from examining correlations between MVIC, balance
ability, it was found that an increase of muscle strength in the hip joint group of muscles among the lower extremity
muscles had greater improvement in correlation with balance ability in this elderly population.

Conclusion: Resistance exercise using elastic bands had significant effects on muscle strengthening in elderly

subjects, with a resultant increase of lower extremity muscle strength with significant improvement of balance ability.
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General characteristics in the exercise and control

groups

Age (yr) 76.2£6.55 74.87+5.32 0.274  0.787
Height (cm) 149.58+4.85 149+5.21 -0.672  0.509
Weight (k)  60.02¢1077  58.69+573 0379 0709
BMI (kg/mz) 26.7+3.92 26.41+£1.95 -0.025  0.980
Body fat (%) 31.42:1022  35.83:451  1.209  0.240

Values are mean+SD.
BMI: body mass index
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Home-based exercise program using elastic
bands

Warm-up

. Range of motion exercise
(5 minutes)

Resistive exercise routine of lower extremity muscles
using elastic bands
1. Hip flexion (12 x 3) + rest time
2. Hip extension (12 x 3) + rest time
3. Hip abduction (12 x 3) + rest time
Main 4. Hip adduction (12 x 3) + rest time
exercise 5. Knee flexion (12 x 3) + rest time
(40 minutes) 6. Knee extension (12 x 3) + rest time
7. Ankle dorsiflexion (12 x 3) + rest time
8. Ankle plantarflexion (12 x 3) + rest time
3 times per week for 9 weeks
(subjects moved to stiffer bands as strength
improved)

Cool-down

. Stretching and range of motion exercise
(5 minutes)
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a Pre
B Post

Time (sec)

Control Exercise

Comparison of open eyes-OLST score changes
between the exercise and control groups(F=6.574)
(" p<0.05)

Comparison of MVIC changes between the exercise and control groups

Control group

pre post
hip flexor 5.14+0.41 4.6+0.34
hip extensor 4.86+0.42 4.5520.34
hip abductor 5.35+0.32 4.85+0.32
hip adductor 4.58+0.28 4.34+0.23
knee flexor 4.68+0.42 4.50+0.38
knee extensor 8.48+0.76 7.94+0.81
ankle dorsiflexor 5.79+0.80 6.09£0.78
ankle plantarflexor 8.3£1.19 7.90+1.25

A S G E A Q7] HARY 2 2 Wk AfolE ¥
SAREA o Ak theat Pri(Figure 2). thRGLS A A
2.63+0.38%, A% T 2.62+0.52%0|9l0H, S57o A% A
2.06+0.28%, A% & 3.08+0.33% =2 Uehth A3 A3 &=
= A2 AdEelA AR e wste] tigk AlolE £4%
23 7F Fogt Aozt = AR YERITHF=11.705)
(p=0.003)

Exercise group F @
pre post

5.42+0.32 5.94:0.32 16.045  0.001

4.44+0.24 5.08+0.31 11.039  0.003

5.08+0.31 5.60£0.27 13279 0.002

4.48+0.28 5.08+0.32 10.725  0.004

4.38+0.33 5.3740.26 16.045  0.001

7.58+0.69 10.10£0.90 21723 0.000

5.78+0.46 7.45£0.55 5784 0.025

7.73+1.21 10.19+1.30" 9.754  0.005

* p<0.05, ** p<0.01, *** p<0.001
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Comparison of closed eyes-circumference area

changes between the exercise and control groups
F=9.066)(" p<0.01)
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Correlation between MVIC and balance ability

Hip
flexor 0.771** 0.367 0.428 -0.633*
extensor 0.705* 0.600* 0.657* -0.582*
abductor 0.830** 0.350 0.683* -0.594*
adductor 0.493 0.373 0.215 -0.340
Knee
flexor 0.534 0.182 0.420 -0.514
extensor 0.729** 0.146 0.469 -0.635*
Ankle
dorsiflexor -0.087 0.014 0.243 -0.364
plantarflxor 0.247 0.259 0.364 -0.344

*p<0.05, **p<0.01

OE-OLST: open eyes one leg standing test
CE-OLST: closed eyes one leg standing test
FRT: functional reach test

TUG: timed up and go test
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