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| Abstract |

PURPOSE: This study was examined the effects of
aerobic exercise using a step box and lower extremity
strengthening exercise with an elastic band on the balance
ability and lower extremity muscular strength in elderly
subjects.

METHODS: Forty-one healthy adults were randomly
divided into experimental group 1 (Exp 1, n=14),
experimental group 2 (Exp 2, n=14), and a control group
(n=13). The Exp 1 conducted lower limb strengthening
exercise using an elastic band and the Exp 2 performed aerobic

exercise with a step box 50 minutes per day, twice per week,
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for eight weeks.
RESULTS: There was significant increase in the Exp 1 and
Exp 2 in comparison of the change of lower limb muscle
strength according to measurement time (p<.05). But there
was no significant difference according to intervention
methods. In one-leg standing test change among the three
groups after the intervention, the Exp 1 and Exp 2 saw
significant improvement compared to the control group
(p<.05) but there was no significant difference according to
intervention methods. The change of the functional reaching
test results, the Exp 1 and Exp 2 saw significant improvement
according to the time of measurement. In the change of the
Timed Up and Go test, there was significant improvement in
the Exp 1 and Exp 2 compared to the control group (p<.01),
but there was no significant difference according to
intervention methods.

CONCLUSION: Exercise to lower

strengthening program accompanied with aerobic exercise is

extremity

considered more effective in dynamical balance and ability to
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walk.
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Table 1. Experimental 1 and 2 group of exercise program

. Weeks/Colored elastic . Time
Experimental group 1 Content of exercise Count .
bands (min)
Warmine-u Freehand exercise and stretching 10
£up (shoulder, neck, trunk, pelvic, leg, ankle, arm, waist, breathing exercise)
Elastic Band
Sitting down and getting up from the
chair
. 1-2/yellow band Knee flexion 15 time/2 set
Main 3-4/red band . .

. Knee extension Rest time : 30

exercises 5-6/green band . .
Ankle plantarflexion 1 minutes between sets
7-8/blue band I
Ankle dorsiflexion
Hip flexion
Hip extension
Cleanup exercises Freehand exercise and stretching 10

p (shoulder, neck, trunk, pelvic, leg, ankle, arm, waist, breathing exercise)

. | . Ti
Experimental group 2 ;ﬁi:ct:)az;esd Content of exercise Count (I;r:;c)
Warnine-u Freehand exercise and Stretching 10

eup (shoulder, neck, trunk, pelvic, leg, ankle, arm, waist, breathing exercise)
1~4weeks
. Elasti
Elastic band Step Box aste band
i . . (15 time/2 set)
Sitting down and getting Basic step . .
1-2/yellow band . Rest time : 1 minutes
up from the chair Knee up
3-4/red band . . between sets
. Knee flexion Kick
Main 5-6/green band+ . 5~8weeks
. Knee extension Tap up . 30
exercises Step box . Elastic band
Ankle Plantarflexion Tap down .
7-8/blue band+ oy (15 time/1 set) +
Ankle dorsiflexion
Step box . . step box
Hip flexion .
. . (15 time/2 set)
Hip extension .
Rest time :
walking into place
Cleanup exercises Freehand exercise and stretching 10

(shoulder, neck, trunk, pelvic, leg, ankle, arm, waist, breathing exercise)
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Table 2. General characteristics of the subjects
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A Q9] HtE=2 HAFEL A (one-way repeated ANOVA)
& olgsisch ARARE 9ol Bozy BAy
(Bonferroni test)S ©]-&3}th A4 9914 4

& 8 Fof4EE a=058 Aokt

oN =

1. ICHARtO] ROl S
B 7o) Fofd g F 41golglon, AT
e Qb el BReIA FFARS Al T gl
Felat Aol7} AR Mp<05), Frol, BAF 1
o3 ARYASE A T 1kl FoI3E Hhol7} gleit

(p>.05)(Table 2).

2. Ml = ol StX|Z=le| Hat Hi

A Aol Al - Zbofl SRR 2 7R Ao

El

Variables Experimental group 1 Experimental group 2 Control group 2F
(units) (n=14) (n=14) (n=13)

Gender (male/female) 4/10 6/8 3/10 1.32
Age (year) 77.00+6.03" 73.714£5.94 74.5443.93 1.39
Height (cm) 149.63+6.23 157.89+8.96 153.98+6.89 429"
Weight (kg) 55.56+10.05 59.89+10.63 61.57+6.58 1.51
BMI°(kg/m’) 24.45+3.52 24.04+3.17 26.05+2.97 1.43

Experimental group 1:strengthening exercises using elastic bands group, Experimental group 2: strengthening exercises using

elastic bands combined aerobic exercise group,
*meantstandard deviation, bbodymassindex, p<.05.
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Table 3. Comparison of the changes in strength of lower extremity among the groups

Measuing poine e oy T < Tioe
Baseline® 76.26+29.58° 81.50+£27.85 70.18+19.20 .64

4week” 80.82+31.99 90.00+£30.22 70.80+£21.21 1.54 2.13
8week” 86.63+34.91 94.40+33.21 72.08+£26.20 1.70

F 4.04" 559" 11

post-hoc a<c a<b,c

Experimental group 1:strengthening exercises using elastic bands group, Experimental group 2: strengthening exercises using

elastic bands combined aerobic exercise group,
meanstandard deviation, kg/m', *p<.05.

7F QUL 4553 8Tl W A i Zhol| frofRt
Aol= %’iﬁitk SAA A e AT 2fol=
AT AP200ARE fo5t S Bl

1;8

29 3, e SAdun e
A(p<03), A2 SAH v 455
242} RelshA F7ekirkp=05). Telnt

1
ahxo] pegme 2at ZHAE 7ol folgt Aut

3. Ml 2 Zioll 8t ClalAy| ZAb £Z0) wat Hlm
FAAI 450l M2} S350 3 chelA] Am

o A 5 2 03 Zolt GO p05), 85

L A9 B Yand 4871 @@%201]*1 %

SJstA o A AeH(p<05). T A3 A2
Ztolls % 2kel= fLTHp>.09).

Al e 259 3 A7) AR dix
T2 Aol AT} AgR20)A BE e F
7FlAThHp<01). A A3t 7 2 BF FA A
B3 455 (p<01)2} 8F(p<.001)7}, 45+F-Hr} 855

off 22t FolsHAl S7FetAthp<ol). & th2l A 7] dAF
AR 295 BF 2k AR 2toll folet At
45 ECHp<01)(Table 4).
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SAANA A 2 70l 71554 B W) AL
R9fat Zol7t YoArkp>05). Tt SHAH

4,
=
Ea)

A >

rlr

Table 4. Comparison of the changes in the OLST among the groups

Test Measuring Experimental Experimental Control group F Group
(units) point group 1(n=14) group 2(n=14) (n=13) x Time
Baseline” 16.54+8.37" 17.05+14.88 12.93£15.22 39
OLST® 4week” 22.44+10.01 28.57+27.16 12.33+15.02 2.52 10.02™
-Right Sweek” 37.07£19.31 34.24+30.67 11.66£15.61 491
(sec) F 1622" 756" o
post-hoc a<b,c, b<c a<b,c, b<c ’
Baseline” 12.97+8.16 15.50+14.59 12.11+14.76 26
OLST 4week” 18.48+11.15 21.30+17.86 11.73+13.43 1.55 9.54"
-Left 8week’ 32.83+£21.90 30.22+26.82 10.58+12.43 429
(sec) F 9.04” 7.09” 210
post-hoc a<b,c, b<c a<b,c, b<c ’

Experimental group I:strengthening exercises using elastic bands group, Experimental group 2: strengthening exercises using

elastic bands combined aerobic exercise group,
meantstandard deviation, conelegstandingtest,*p<.05, p<.01.
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Qolut Aol7h7] AAk 5 FAHT 4550 A
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(p<.01)(Table 5).
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Qe wBE 2RFe] Phot WAHENNY A
alo] Qojut FPt WY AT AT PO
T3 Aol ol 4+ 9l 8Qlo] @ 4 ek oS
o b flele elorsl, FHU oA, A A
s, AT &4 59 DA 2an B
=g, 2, vhet A, BohE 5 94 89108 Lol
ARG R 2elo] e Qlst #HsEe] Aal
23] o] dhAiSFCH(Rantanen 5, 1999; Rubenstin 5,

=
2002). AP A= S dgsty] YeliAe B
ALY} 358 P Bash, 52 FafA
FF AAE 4 Utk 5FG th(Barnett 5, 2003; Cho,

ool 3 AT 654] ol AR ol o
87ke] FAVIAE % 85 B9 HRNES o]t 314
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Table 5. Comparison of the changes in FRT and TUG among the groups

Variables Measuring Experimental Experimental Control group F Group
(units) point group 1(n=14) group 2(n=14) (n=13) x Time

Baseline" 18.56+6.36" 17.56+5.51 23.2448.37 2.645
ERT 4weck® 19.30+5.93 19.82+4.89 22.3146.35 1.048 12.044**
(cm) 8week” 21.44+4.91 24.36+4.20 21.94+6.98 1.143

F 6.426* 23.910%* 284

post-hoc a,b<c a<b,c, b<c ’

Baseline” 8.81£1.17 8.63+1.32 9.45+2.06 1.039
TUG 4week” 8.27+1.21 7.76+1.43 9.26+2.01 3.154 10.466**
(sec) 8week® 7.33+1.11 6.98+1.08 9.30£1.94 10.475%*

F 18.655%* 23.878%* 242

post-hoc a<b,c, b<c a<b,c, b<c ’

Experimental group 1:strengthening exercises using elastic bands group, Experimental group 2: strengthening exercises using
elastic bands combined aerobic exercise group, FRT: functional reach test, TUG: timed up and go test, “meantstandard

deviation, *p<.05,**p<.01.
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