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| Abstract |

PURPOSE: The purpose of this study was to determine if
an exercise program with vertical vibration can improve
balance, walking speed, muscle strength and falls efficacy in
the healthy elderly.

METHODS: A total of 28 elderly were randomly divided
into two groups: vertical vibration exercise group (exercise
with vertical vibration) (N = 14) and control group (exercise
without vibration) (N = 14). The exercise program,
comprising calf raise, deep-squat, semi-squat, front lunge,
and leg abduction was conducted with or without vibration,
respectively. Subjects in each group participated in the 30
minutes training program, 2 times per week for 6 weeks. In
both groups, the balance evaluation system (BT4) was used
to evaluate standing balance, and walking speed was
measured using the 10MWT. The manual muscle test system

B =ro ubnsk2018) ¢ AA} 3HY =Ro] gokHe)
tCorresponding Author : Young-Min Kim

ymkim@ut.ac.kr, https://orcid.org/0000-0003-1456-9946

This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

was applied to evaluate the knee extensor and ankle planter
flexor muscle strength of the subjects, whereas the Korean
falls efficacy scale (K-FES) evaluated the falls efficacy.
RESULTS: After intervention, the vertical vibration group
showed significantly higher changes compared to the control
group, in the parameters of standing balance (P < .05),
1OMWT (P < .05), left knee extensor (P < .05), right knee
extensor (P <.01), both ankle plantar flexors (P <.05), and
K-FES (P <.05).

CONCLUSION: The exercise program with vertical
vibration has the potential to improve balance, walking speed,
muscle power and falls efficacy in the elderly.
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Deep-squat (90°) Semi-squat (45} +

Leg abduction

Calf raise
Calf raise

Fig. 1. Whole body vibration exercise.
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Table 1. General Characteristics of All Subjects (N = 28)
. Vibration Group (n = 14) Control Group (n = 14)
Variables Xt p
Mean = SD Mean = SD
Sex (male / female) 5/9 4/10 -.816 422
Age (years) 69.92 £ 2.16 69.35 £ 3.41 -1.323 197
Height (cm) 158.02 £ 6.97 156.78 + 8.06 433 .668
Weight (kg) 64.33 + 8.81 59.00 £ 1.49 1.791 .085
MMSE-K (scores) 27.57 £ 1.78 28.07 = 1.49 -.804 429
BMI (kg/m’) 25.57 + 3.55 2344 £ 3.25 1.657 .109
SMM (kg) 22.26 + 391 22,05 + 4.43 136 .893
BFM (kg) 23.54 + 842 19.98 + 3.26 1.473 153
PBF (%) 41.14 £ 6.82 40.52 + 7.28 230 .820
MMSE-K: Mini-Mental Status Examination-Korean version
BMI: Body mass index, SMM: Skeletal Muscle Mass, BFM: Body Fat Mass, PBF: Percent Body Fat
Table 2. Comparision of the Sway Length and Sway Area
Vibration Group (n = 14) Control Group (n = 14) ) »
Mean = SD Mean = SD
Pre 244.87 £ 2531 257.81 + 31.26 354
Post 24299 + 27.20 256.70 £+ 31.59
SLEO Post-Pre -1.87 + 3.49 -1.11 £ 3.06 587
t 1.856 1.204
)4 .090 256
Pre 315.82 + 26.17 314.72 + 2435 .863
Post 31141 + 27.40 313.28 + 23.37
SLEC .
Post-Pre 445 + 434 -1.44 + 198 .047
t 3.550 2.408
P 005" 037"
Pre 274,67 + 22.89 271.59 + 24.29 857
Post 273.79 £ 22.50 276.49 + 23.03
SAEO Post-Pre - 87 £ 1.58 -1.10 + 248 787
t 1.907 1.479
)4 .083 170
Pre 334.74 £ 25.73 338.87 + 24.64 .644
Post 331.67 + 26.19 335.64 £ 24.61
SAEC
Post-Pre -3.27 £ 3.70 -3.23 + 4.68 982
t 3.062 2.286
p 011" 045
*p< .05, **p < .01
SLEO : Sway length eyes open, SLEC : Sway length eyes close
SAEO : Sway area eyes open, SAEC : Sway area eyes close
AR oolmeA] WELERY Y2F wE F Zeckwskye] Aok o AT BALOR olg
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Table 3. Comparison of the 10 MWT Values

Vibration Group (n = 14)

Control Group (n = 14)

Mean + SD Mean + SD P
Pre 87 £ .10 88 % .08 412 684
Post 91 £ 09 88 + .19
10 MWT Post-Pre 04 £ 05 .00 + .01 2381 027
t 2,976 1472
p 013" 172
*p < .05

10 MWT: 10 M Walk Test

FA A - el AFLFEp < 0D} 22
<.05) B §0l3 Aol 7} Lehde). A5 o
220) A% WBFS LA RA AFLFL| &
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thp < .05)(Table 2).
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FA A - 5 wliolA] AFLERIY AT wE fo
& AJol7}h Uhehdthp < 05), {%%%%ﬂ CEEE
A% WSS vlmsun A58 E Pl thamnt
Wi} Zo)7h o AR BAHCE $oI5 Aol R
Holz] ¢FFtH(Table 2).
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Table 4. Comparison of Muscle Strength

Vibration Group (n = 14) Control Group (n = 14)
Mean + SD Mean + SD P
Pre 2264 + 1.85 23.18 + 2.71 041 967
(Left) Post 2335 + 1.81 2343 £ 291
Knee Extensor Post-Pre 71 £ .53 23 £ 36 2.459 023"
(kg) t -4.623 2249
p 001" .048%*
Pre 24.00 + 248 23.97 £ 2.82 276 784
(Right) Post 2476 + 2.38 2424 + 2.99
Knee Extensor Post-Pre 76 + 62 27 + 38 2878  .009"
(kg) t 4,674 2338
P 001" 042
Pre 15.06 = 1.65 15.13 + 1.90 -049 960
(Left) Post 1533 £ 1.55 1521 + 191
Ankle X
Post-Pre 26 £ 25 07 £ .14 2.159 .043
Planter Flexor
(k) t -3.603 -1.748
P 004 111
Pre 1521 + 1.63 15.60 + 1.94 -253 802
(Right) Post 1559 + 1.57 1574 £ 1.89
Ankle X
Post-Pre 37+ 32 13 £ .19 2091 .049
Planter Flexor
(kg) t -3.986 -2.292
P .002” 045"
*p < .05, **p < .01
5. a5l AR Hp WIS B T8 AT HE2E &5
AT SHEK-FES)Y] A4 A - & vluoA 5 W F shuelc18). =4 A 52 UAlo] &
sol A 5ok ZFol7t e O WHp < .01). =t Fago] ol omA TSt g a3kA] grof AR
2 ot Zpol7t YEpA] oottt Als-Ewtdt thx Z Rl FA goy, b2 Tt vlwslke] &
9] A% HIES v iH AEEwo] did FHHE o3]7] gt 5E3 2o] HQashx| ¢rop
Hrh W] xo|7k v Al FAHCE [ttt A Ago] 7Hssitt= Fdo] ATH34]. ol=et AH
(p < .05)(Table 5). o2 Qe T ¢ |7t A o) Hofel Ax= Ho
4 SR gEofo] o|27|7kA] gt WAlS vk
o o, A, B7E A FH[35]0]1 4]
H H&F EA21] 2 HeaAd S24]9) A,
2] AE 5 Foll g3t 7|1A14 A=o2 & 8336]9 A=, TohES ALRR[37] 5 oSt
AE3MA 9] dolof w21 g2 H3E YAlstal o)A Aol A5 mufe] gt §-84Jo] FHH o2 Hrt
AL I R -1 HALY 258 o] &Y= Elo] gk}
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Table 5. Comparison of K-FES Values

Vibration Group (n = 14)

Control Group (n = 14)

Mean + SD Mean + SD P
Pre 71.83 + 5.14 74.00 = 2.64 -482 633
Post 73.00 + 5.18 7427 + 2.53
K-FES Post-Pre 1.16 + .93 27 + 46 2.851 010°
t 4311 -1.936
p 001" 082

*p < .05, **p < .01
K-FES: Korean Version Falls efficacy scale
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