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A Study on Effect of Whole Body Vibration Exercise Combined with
Weight Vests on Leg Muscle Thickness, Balance Ability, and
Functional Mobility in Elderly
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Abstract The purpose of this study was to provide an efficient method to enhance the physical health
of the elderly. The subjects were randomly assigned to the whole body vibration exercise (n=12), weight
vests (n=12), and whole body vibration exercise combined with weight vests groups (n=12) and
interventions were administered for eight weeks, three times a week. The muscle thickness
measurements of the rectus femoris and calf muscles were taken, and the single-leg balance and timed
up-and-go (TUG) tests were performed before and after the eight weeks of intervention and compared.
The results were as follows: Significant differences in the rectus femoris muscle thickness and timed
up-and-go test were observed in all three groups (p<.05). In the single-leg balance test, significant
pre-post differences were observed in the whole-body vibration exercise combined with the weight vests
group (p<.05). In addition, there was a significant difference in the time recorded in the TUG test post
intervention among the groups (p<{.05). The whole-body vibration exercise combined with the weight
vests was found to be relatively safe and effective in improving the body of the elderly, which is

expected to have a positive effect on their well-being.

Keywords : Whole Body Vibration, Weight Vests, Muscle Thickness, Balance, Functional Mobility

*Corresponding Author : Jun-Su Park(Dept. Physical Therapy, Seum Good Posture Fitness Center)
email: ppjjss4456@naver.com

Received April 28, 2023 Revised May 22, 2023

Accepted June 2, 2023 Published June 30, 2023

487



SHARSH7| &38| B 2] #2438 A6, 2023

1. M2

GOAl o] 1A= 7P wiEA st A
olm 205097HA] 441 4% F 19| € AR =
I IEH1L yol7t Eoiztol wet dske kil 5
Fh =9 HAARQI 7rAet Bl QUL o= AlA] &
T BYP5Eo FARE e WA 84S 7
719 [2], 7N} ALS] HEoA ReE A EoH3l =
Ao ulEZtgol §84 % ATP(adenosine
triphosphate) 84t 589 Zas D& F71et o
A=dll4], Yol7t EH H|EDX|(mitophagy)stes A
A ZA7taA ol o) 715 o7t U= EEET
oFZ AASH= AlZ9] 50| FXA & TAsHA HiL
[5], ol&t REZE o] 7|5 o7t o} i AX
oA 593 9T-E sttHel. ek eJEANA k5t #
A AWE ol Yeixe 28T IS5FE |ASH|
A3 FHe 25 o] Zasitt

A5 (whole body vibration, WBV) 52 %
2ol =R19] 71& 25l Wit Qhdst: ATbAQl of
A 502 A= UH7]. AARE 52 =5 7
71Rpol| A ol ERAF-S Bl A= A=A 71
A s LS Bl 28 52 A=0ta(8], =919
ZFH(bone mass), &9, ¥3 AL NAAZ1AL0],
A 98E 209 49 dE T AR YUY
TH10]. AAREo] FES S7H7I= 7182 Js 1%
VAR AE o el AAE S6ke A5 [aB
TS ARE ASSl 2A0E o-25 7 A3
B 28 58S A3} A7), EIF cortisol,
testosterone, A% 2Ry} ZHo S ER £25 W}
AlZIeH11].
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Table 1. General characteristics of the subjects

Z7(weighted vests, WV)= 27|19 F7HQ BAE
Bl 50l § B2 A FokE AT & e IFE
A =159 5 A AREE L 9l &
of Hlsf P FFZ B AAE 5 e FHE T}
A3 JAeH12]. RS 58 25 Fot 7FE i
2 sl 71 Hol9 2P2 &5 52 EAAIH
(13], =919 ARAAHFHVO)Y AHA] AR F7F
Al7le A= yestH14].
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Group WBV(n=12) WV(n=12) WBV+WV(n=12) }
m M=SD MzSD M£SD i

Age (years) 68.12+5.91 69.17+5.14 67.48+4.92 574

Weight (kg) 62.34+10.22 63.77+8.89 64.24+9.62 497

Height (cm) 163.43+8.21 166.89+9.27 164.3+7.5 481

Systolic blood pressure(mmHg) 124.54+1386 121.73+9.92 123.21+12.83 318

Diastolic blood pressure(mmHg) 78.22+9.16 73.67+7.82 75.73£9.82 218

M#SD: meanzstandard deviation
"one-way ANOVA

WBV: whole body vibration

WV: weighted vest (10% of body weight)

WBV+WV: whole body vibration combined with weighted vest (10% of body weight)
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g 7}A|(anterior superior iliac spine)?} AZEH T}
€7](medial femoral condyle)d] Z7Fx&9l dotalg
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49 A= I FEE HI JE- A4 2
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Z(Apsuninc, Wellengang, Korea) YolA Faf
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Table 2. Comparison of Change in WBV Group

WBV(n=12)
Group .
Variables pre-test post-test f p
M%SD M£SD
Rectus femoris(R) 31.42+7.28 33.71+8.84 -3.842 034
Rectus femoris(L) 30.91+5.84 33.23+6.84 -3.682 029
Gastrocnemius(R) 29.54+4.28 29.74+5.12 -0.924 742
Gastrocnemius(L) 29.34+3.84 29.18+4.18 0.784 842
Single leg stance(s) 97.21+£9.84 100.42+8.84 -3.148 127
Timed up and go(s) 8.93+1.48 8.02+1.21 1.428 044
:Paired t-test
1 p<.05
Table 3. Comparison of Change in WV Group
WBV(n=12)
Group .
Variables pre-test post-test f p
M+SD M%SD
Rectus femoris(R) 31.12+6.84 33.94+7.25 -3.118 039
Rectus femoris(L) 30.136.11 32.98+8.42 -3.285 0417
Gastrocnemius(R) 29.72+5.48 30.18+4.89 -0.941 815
Gastrocnemius(L) 29.31+4.84 28.92+5.18 0.884 .892
Single leg stance(s) 93.35+7.84 101.21+8.42 -3.384 .092
Timed up and go(s) 8.18+0.94 7.54+1.44 1.728 041"
fPaired t-test
: p<.05
Table 4. Comparison of Change in WBV+WV Group
WBV(n=12)
Group .
Variables pre-test post-test f p
M+SD M+SD
Rectus femoris(R) 31.27+8.42 34.68+7.25 -3.894 031"
Rectus femoris(L) 30.83+5.84 34.52+5.12 -3.985 025"
Gastrocnemius(R) 30.54+6.24 30.66+5.94 -0.952 .835
Gastrocnemius(L) 29.91+5.15 30.42+4.85 -0.784 716
Single leg stance(s) 87.38+7.89 103.47+9.75 -9.438 012"
Timed up and go(s) 8.41+1.21 6.93+0.84 2.489 047"
"Paired t-test
: p<.05
Table 5. General characteristics of the subjects
WBV(n=12) WV(n=12) WBV+WV(n=12)
Group
Variables pre-test post-test pre-test post-test pre-test post-test f P
M+SD MzSD MzSD M£SD M+SD M+SD
Rectus femoris(R) 31.42+7.28 33.71+8.84 31.12+6.84 33.94+7.25 31.27+8.42 34.68+7.25 2.125 425
Rectus femoris(L) 30.91+5.84 33.23+6.84 30.13+6.11 32.98+8.42 30.83+5.84 34.52+5.12 2.842 258
Gastrocnemius(R) 29.54+4.28 29.74+5.12 29.72+5.48 30.18+4.89 30.54+6.24 30.66+5.94 1.158 725
Gastrocnemius(L) 29.34+3.84 29.18+4.18 29.31+4.84 28.92+5.18 29.91+£5.15 30.42+4.85 1.227 .542
Single leg stance(s) | 97.21£9.84 | 100.42+8.84 | 93.35+7.84 | 101.21+8.42 | 87.38+7.89 | 103.47+9.75 | 2.428 184
Timed up and go(s) 8.93+1.48 8.02+1.21 8.18+0.94 7.54+1.44 8.41+£1.21 6.93+0.84 2.942 043"

"one-way ANOVA
WBV: whole body vibration
WV: weighted vest (10% of body weight)

WBV+WV: whole body vibration combined with weighted vest (10% of body weight)
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