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| Abstract |

PURPOSE: This study aimed to investigate the effect of a
progressive balance training program with whole-body
vibration stimulation on knee joint pain, dysfunction,
psychosocial status, and balance ability in individuals aged =
65 years with knee osteoarthritis.

METHODS: A total of 40 individuals aged = 65 years with
osteoarthritis of the knees participated in the study. Using a
randomization program, participants were assigned to an
experimental group (n=20) or a control group (n=20). Both

groups were assigned a knee strength training program, and
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a progressive balance training program with whole-body
vibration stimulation was assigned to the experimental group.
All interventions were conducted three times a week for four
weeks. Participants were evaluated for the following: pain
(numeric rating scale, NRS), knee dysfunction (Korean
version of the Western Ontario and McMaster Universities
Arthritis Index, K-WOMAC), fall efficacy (Korean Version
Falls Efficacy Scale, K-FES), quality of life (Euro Quality of
life 5 Dimension, EQ-5D), and advanced balance scale score
(Fullerton advanced balance scale, FAB) before and after the
intervention, and the effects of the intervention were
compared accordingly between groups.

RESULTS: Both groups showed significant differences in
the results of the NRS, K-WOMAC, K-FES, and EQ-5D
assessments before and after the intervention, and there was
asignificant difference in the amount of change between the
two groups (p <.05). There was a significant improvement in

FAB in all but items FAB 8 and FAB 9 after the intervention
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in the experimental group. In the control group, there was a
significant improvement in FAB 1, FAB 2, FAB 7, and FAB
total after the intervention (p <.05). In addition, there was a
significant difference in the amount of change between the
two groups in all items except FAB 8 and FAB 9 (p <.05).
CONCLUSION: The progressive balance training program
with whole body vibration stimulation is an effective
intervention method with clinical significance in improving
knee joint pain, knee disability index, psychosocial level, and
balance ability in adults aged = 65 with osteoarthritis of the
knees.

Key Words: Balance training, Muscle strength training
program, Older adults, Osteoarthritis of the knees, Whole

body vibration stimulation
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Assessed for eligibility (n=50)

Screening test (n=4)

Refuse to participate (n=4)

Pre test
(NRS, K-WOMAC, K-FES, EQ-5D, FAB)

v Allocation 1
Experimental group(n=23)
Progressive exercise program using Control group (n=23)
Whole-body vibration(WBV) Basic intervention Knee control
+ Basic intervention Knee control + Knee stabilization Ex
+ Knee stabilization Ex (50 min, 3 times a week, 4week)
(60 min, 3 times a week, 4week)
Drop out (n=3) Drop out (n=3)
Refusal(n=3) Refusal(n=3)
Post test
(NRS, K-WOMAC, K-FES, EQ-5D, FAB)
Data collection and analysis Data collection and analysis
(n=20) (n=20)

Fig. 1. Flow diagram of the study, NRS; Numeric rating scale, K-WOMAC: Korean
version of the Western Ontario and McMaster Universities Arthritis Index,
K-FES: Korean version falls efficacy scale, EQ-5D: Euro quality of life 5
dimension, FAB: Fullerton advanced balance scale.
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Fig. 2. Progressive balance training program with whole body vibration, A-1: weight bearing to anterior, A-2: weight
bearing to posterior, A-3: weight bearing to left, A-4: weight bearing to right, B-1: calf raise, B-2: tiptop raise,
B-3: tandem standing, B-4: semi-squat at 45 degrees, C-1: lift one leg forward at 30 degrees, C-2: lift one
leg backward at 30 degrees, C-3: lift one leg sideward at 30 degrees, C-4: semi-squat at 60 degrees, D-1:
lift one leg forward at 45 degrees, D-2: lift one leg backward at 45 degrees, D-3: lift one leg sideward at 45
degrees, D-4: squat at 90 degrees.
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EHSHH|
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FABL T 2 5 APIZIAIA Solat ol 7} 9]

Variables (units) Experimental group (n = 20)  Control group (n = 20) t/x p
Gender (Male/Female) 317 2/18 -467 .643
Age (year) 70.10 + 4.14° 69.45 £ 3.79 518 .608
Height (cm) 158.71 £ 5.74 159.07 + 6.84 -.180 .858
Weight (kg) 61.67 + 7.46 60.99 + 8.99 258 .798
BMI (score) 2448 + 2.62 24.16 = 3.68 314 755

*Numbers, ®Mean + Standard deviation, BMI: body mass index
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Table 2. Comparison of NRS, K-WOMAC, K-FES, and EQ-5D score before and after intervention between the groups

Variables (units) Experimental group (n = 20)  Control group (n = 20) t(p)

Pre 675 + 148 6.65 + 1.50 212(833)
NRS Post 495 + 1.19 565 + 131 -1.769(.085)
(score) Post-pre -1.80 + 1.15 -1.00 £ .79 2.707(.014)

t(p) -6.990(.000) -5.627(.000)
Pre 1635 + 3.72 1575 + 375 508(.614)
K-WOMAC pain Post 13.55 + 324 1435 + 333 -771(446)
(score) Post-pre 280 + 132 140 + 68 4.381(.000)

t(p) -9.473(.000) -9.200(.000)
Pre 640 + 1.93 625 + 1.89 248(.805)
K-WOMAC stiffness Post 475 + 137 570 + 1.59 -2.021(.050)
(score) Post-pre 165 + 75 55 £ .60 5.395(.000)

t(p) -9.073(.000) -4.067(.001)
Pre 6125 = 10.48 59.15 + 11.14 614(.543)
K-WOMAC function Post 4735 + 9.16 5450 = 10.16 -2.337(.025)
(score) Post-pre -13.90 + 6.85 465 = 1.95 5.493(.000)

t(p) -9.073(.000) -10.642(.000)
Pre 84.00 = 1355 8115 « 11.73 711(481)
K-WOMAC total Post 65.65 + 10.59 7455 + 10.68 -2.646(.012)
(score) Post-pre -18.35 + 7.69 -6.60 = 2.14 6.049(.000)

t(p) -10.676(.000) -13.809(.000)
Pre 67.85 + 5.14 67.15 = 543 419(.678)
K-FES Post 7720 + 4.84 70.50 + 4.88 4.358(.000)
(score) Post-pre 935 + 7.36 335 + 7.01 -2.760(.012)

t(p) 5.683(.000) 2.138(.046)
Pre 68 + 14 1+ 16 -503(.618)
EQ-5D Post 83 + 07 74 £ 12 2.820(.008)
(score) Post-pre 15+ .10 04 = .06 -3.943(.001)

t(p) 6.486(.000) 2.554(.019)

*Mean + Standard deviation, NRS: numeric rating scale for pain, K-WOMAC: Korean version of the Western Ontario and McMaster

universities arthritis index, K-FES: Korean version falls efficacy scale, EQ-5D: Euro quality of life 5 dimension



Table 3. Comparison of balance level before and after intervention between the groups

Variables Experimental group (n = 20)  Control group (n = 20) t(p)
Pre 235 + .88 245 + 83 -372(.712)
Post 3.65 £ .59 3.10 £ .72 2.652(.012)
FAB 1
Post-pre 1.30 + .98 65 + 1.04 -2.221(.039)
t(p) 5.940(.000) 2.795(.012)
Pre 1.85 £ .81 2.00 £ .92 -.547(.587)
Post 3.20 + .77 2.60 + .88 2.294(.027)
FAB 2
Post-pre 1.35 £ 1.18 60 = 1.27 -2.116(.048)
t(p) 5.107(.000) 2.108(.049)
Pre 1.95 + 94 2.00 + .97 -.165(.870)
Post 2.80 + 1.01 2,15 + .93 2.119(.041)
FAB 3
Post-pre 85 £ 139 A5 £ 81 -2.896(.009)
t(p) 2.741(.013) .825(.419)
Pre 2.70 + 98 2.75 + 97 -.163(.872)
Post 3.60 + .50 290 + .72 3.571(.001)
FAB 4
Post-pre 90 = 1.07 A5 £ 118 -2.210(.040)
t(p) 3.758(.001) .567(.577)
Pre 1.85 £ .99 1.95 + 1.00 -318(.752)
Post 3.10 £ .72 2.30 + .92 3.058(.004)
FAB 5
Post-pre 125 + 1.16 35+ 142 -2.349(.030)
t(p) 4.802(.000) 1.099(.286)
Pre 1.55 £ .69 1.60 + .60 -.246(.807)
Post 2.80 + .62 2.15 + .81 2.851(.007)
FAB 6
Post-pre 125 £ 91 S5+ 1.05 -2.333(.031)
t(p) 6.140(.000) 2.342(.030)
Pre 2.15 £ .99 220 + .95 -.163(.871)
Post 3.35 + .67 275 + .85 2.477(.018)
FAB 7
Post-pre 1.20 = 1.20 .55 + 1.00 -2.156(.044)
t(p) 4.485(.000) 2.463(.024)
Pre 2.15 £ 1.09 2.10 £ 91 .157(.876)
Post 225 + 97 1.95 £ 1.15 .895(.377)
FAB 8
Post-pre 10 + 1.68 A5 +1.23 -.546(.592)
t(p) .266(.793) -.547(.591)
Pre 1.90 + 1.07 2.15 + 1.14 -716(.478)
Post 235 + .88 225 + 1.07 .324(.748)
FAB 9
Post-pre A5 + 147 -15 = 141 -.760(.456)

t(p) 1.371(.186) 317(.755)
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Table 3. (Continued)

Variables Experimental group (n = 20) Control group (n = 20) t(p)
Pre 1.75 = .79 1.70 £ .66 .218(.828)
Post 2.55 £ .69 1.80 + .83 3.106(.004)
FAB 10
Post-pre .80 + .83 .10 £ 1.07 -2.268(.035)
t(p) 4.292(.000) 418(.681)
Pre 20.20 £ 2.17 20.90 + 2.90 -.865(.393)
Post 29.65 = 2.92 23.95 £+ 3.09 5.995(.000)
FAB total
Post-pre 945 + 376 3.05 + 391 -6.568(.000)
t(p) 11.233(.000) 3.486(.002)

*Mean (score) + Standard deviation, FAB: Fullerton advanced balance scale, FAB 1: stand with feet together, eyes closed, FAB
2: lean forward and reach hands, FAB 3: turning in a full circle to right and left direction, FAB 4: stepping up onto and over
a 6 inch bench, FAB 5: walk with feet in tandem walk, FAB 6: stand on one leg, eyes opened, FAB 7: standing on foam eyes
close, FAB 8: jump with both feet for distance, FAB 9: walk while turning head, FAB 10: restore balance after backward disturbance

AB 8, FABQ%]—E._Q_

104% < .05).
2o A= A A3t & FAB 1, FAB 2, FAB 6, FAB
7, FAB total 4] §-2J3k gF4ko] Q%tHp < .05).

I FAB 8, FAB 9 328 #] 9]t mE g=of A &
belgt Afolt g

AATHp < .05)(Table 3).
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