PNF and Movement, 2018; 16(1): 105-113 Print ISSN: 2508-6227
https://doi.org/10.21598/JKPNFA.2018.16.1.105 Online ISSN: 2508-6472

i i

Effects of Dynamic Balance Training on Pain, Physical Function,
and Balance Ability in Patients with Chronic Knee Osteoarthritis

Dae—Hyouk Bang * Soon—Young Bong'

Department of Physical Therapy, Ik-San Oriental Hospital, Wonkwng University
IWell-being Motor Control & Learning Center

Received: January 17, 2018 / Revised: February 10, 2018 / Accepted: February 11, 2018

() 2018 Journal of Korea Proprioceptive Neuromuscular Facilitation Association

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.

| Abstract |

Purpose: The aim of this study was to explore the effects of dynamic balance training on pain, physical function, and dynamic
balance in individuals with knee osteoarthritis.

Methods: Fourteen patients with knee osteoarthritis participated in this study. The patients were randomly assigned to two
groups: an experimental group (n=7) or a control group (n=7). All the patients took part in a lower extremity strength program
for 30 min. In addition, the experimental group participated in a 30-min dynamic balance program. Both groups performed the
program five times a week for 3 weeks. Outcomes, including the numeric rating scale (NRS), Western Ontario and MacMaster
Universities Arthritis Index (WOMAC), and Community Balance and Mobility Scale (CB&M), were measured at baseline and
after 3 weeks.

Results: Both groups showed pre-to-post intervention improvements on all outcome measures (p<0.05). The experimental
group showed a significant improvement in WOMAC (p = 0.00; Z =-2.82) and CB&M (p = 0.03; Z = -2.20) scores after the
intervention as compared with those of the control group.

Conclusion: The results revealed that dynamic balance training improved physical function, as well as balance ability, in

patients with knee osteoarthritis as compared with that of a control group with no balance training.
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Table 1. Dynamic balance training program

Stage Exercise type Goal
Sitting rotation Core muscle stability
Chair sit/squat Eccentric lower limb muscle strength
1 . . .
Calf raise Eccentric lower limb muscle strength
Stepping Dynamic balance control
Standing rotation Core muscle stability
Step down Eccentric lower limb muscle strength
2 . .
Toe walking Dynamic balance control
Lateral Step-up Dynamic balance control
Stepping rotation Dynamic balance control
3 Lunge Eccentric lower limb muscle strength
Mini-hop / Skate-stepping Dynamic balance control
Cone walking Dynamic balance control
1) <8 et 2% Sl oA EHTHE S5k e WYl A
AlzFst o 1 F3hol 2hate] Aol whet S
alR9] 28 7AelE 93 $% =2 12S Scopaz e FAE TS SlGIth 52 234 ER 8123
S09)0] AXE S AgTEom, E th urEstan
Sl AT FuleEe 7 B M AAw
T5o] FH5] HOUES 10% B39 wEslge ) 54 79 &9
o A SET BAIIELES B 108 F2H A
Aottt e 2EHAL =T AHelA A 1F T2 T 98 24, shA 9] A
o & F2g w Y T Res wwd ween 29 48lel $4 28 (core muscle) o] BHE
THAIA 3027 FASIATE HA] £ e 252 = 3TA 12 Zé.%lx—i w5 Yoz /48t Takacs

HE A

9] A/ 75 &(quadriceps setting), +

LA dH& o] o] 2] 7]|(supine straight one leg

raise),
bending) =
O] EXA 22E Q=0 oFx

oA FE E2]7]|(standing to knee
ol-ako] 2087+ st PhEAEE
R8s B el T

5% ofefo] 42 Wol We 5 BFo] WA
e WSlolA] BROR SAL w2 dhr). ol

Bt

= T Zz=

e R

ol =2 sl 7Y e kol
A3 B AR 2o 727 SA5ES
boich QofiA] £ Piels]e el o2l Al
SAFES soch 25

= =N

il
MHo

¢

~3N|ER 8~123] HHEalg] 0
‘IL 39 59z °l g SR BAE A dEE
mpolale] HAF o R MPslct. gARES SF
W9 o3 AEE AH0~10)E FA|BHES o}

o 7t &%= Wa A|E, 123] YHo] 758k
A &AL vy ©A9 *F0] 7hesittal I B
TS sl W 55 =7t 6 ool thE
AR Jesltt. 5 TR T2 Table 1
¥} 2o

Aol A - E AR Y=g SPSS 180
El‘“ﬂg ol-gsto] §A Bt A+ 3=
B2 71& BAE AMEste] Hda &



SN 7Y 20| DHY S2E IEE 219 8F, MM Jisd 28 sH0il 0IXls ¥ | 109
FHAE EASHAL 5 Yo =4 A-& Table 2. Demographic data of the participants
Al % =7 3 = §|——— H H
WA 715 Y s | 123}7] T]O]—Oq ] Experimental Control |
mZ AAol Y@L HF so AR (VVllcoxon group (n=7)  group (n=7) P M€
signed-rank test)S AAISHAAL, I IH SA A 5 Sex (n)
A7) fisiel M2 iAYd wsy § i Men ! 0 030
(Mann-Whitney U test)& AAISFH . A4 9 Women 6 7
2z0 00582 AAstaTt Age (years) 58.43+4.12 58.86+5.01 0.67
Height (cm)  154.7146.13 152.43+5.50 0.74
Weight (kg) 62.71+4.03 63.14+£5.15 0.42
WOMAC (s 39.57+5.22 40.86+3.63 0.22
W 97 Zat ©
NOTE. Baseline demographic data for participants include
in the two different groups and significance level at
1. A CHARRPO| QlHEXOl EN p<0.05 for difference between the groups.

fu

il

2 Aol Frogt A=
T 2t 7ot A
17, o Ae o4 7 03i
E74Q1 A, tol, 71, &A1 A7
Aot gsiciTb ) el 3

2 S84} R S8OMGOw,
154.7cm®} 2 152.4cm, H
62.7kg th2 T 63.1kg o] %Itk

=

ot o g 1o ¥ of peh

=
ok of
MR om0 ox f

5 FI°
> oy

r_‘\i_‘ o 10
g,

£

o <

4
=
4o 1=

or

L 2

o x
Ir

do l‘=l~1
N
>,
lo
w px ©

UPUF:H

XL
fr

2 &Y 539/ s}
LW F3 MBS Pobns] Sistol 2AEF

SF(numerical rating scale, NRS)-S =7 5}9ic}. AF&
AAbA T 72E NRS ol 4] [-9]3t 2o & Ho|

Al ATHP>0.05). 373k FA 717 o]F F
LEoll A SA HETENRS oA f-of7t Haks
1 g THp<0.05)(Table 3). 3}k 357+ 3 7|7¢
o] & Xt HuoA {3t Folzt gl

(p>0.05)(Table 3).

WOMAC: Western Ontario and MacMaster Universities
Arthritis index

3. A 7Is

YA &3t 9] WiskE Qo
7] sletol gl8l Lefel oo} wulAE sk B
A A4 (Western Ontario and MacMaster Universities
Arthritis index, WOMAC)E- ©]-83}%th AP AR
A 7 7 WOMACO|A] 23t 2ol & HolA] Rk
THE-005). SA|eF 35:7k0] B % o) % 2
oAl A AETF WOMACe| A 23t 3kE Hgl
© H(p<0.05)(Table 3) 7F v ol A Aol o
Z3Ho]) v 8213 A4S 2 ¢ thp<0.05)(Table 3).

A o AA7]

Ll

4, 7Y S=o| H}
el 4 29 selel HaE dokwr) st
o 2|9 #3 9 o] =H(community balance and

mobility scale, CB&M)Z A3 TE A Ao A
T 7 CB&MO A G235t Aol = Eo]x] ook}
(>005). SFAITE 35:710] A 7|3F o] = o B
A ZA] AHETE CB&MO|| A 505t Eﬂ;ﬂ—e— Hyon
(p<0.05)(Table 3), 7 -7+ vlaLof A AFto] tfzt
of ulgl] folgt A H I THp<0.05)(Table 3).



110 | PNF and Movement Vol. 16, No. 1

Table 3. Descriptive measurements

. Experimental group (n=8) Control group (n=8) Between groups
Variables
Pre-test Post-test Pre-test Post-test p-values (Z)
NRS (s) 5.14+1.07° 3.29+0.95" 5.43+0.98 3.86+0.90" 0.32 (-1.17)
WOMAC (s) 39.57+£5.22 28.1443.53"" 40.86+3.63 36.4243.95" 0.00 (-2.82)
CB&M (s) 57.57+5.56 68.29+4 471 57.5245.32 60.57+5.32" 0.03 (-2.20)

*Means+SD; "Significant difference within groups; 'Significant difference between groups

Pre-test was performed before the intervention, and post-test was performed after 3 weeks.

In the pre-test between groups, there was no significant difference (p>0.05).

The significance level was set at p<0.05 for differences between the groups.

NRS: numerical rating scale, WOMAC: Western Ontario and MacMaster Universities Arthritis index, CB&M: community
balance and mobility scale
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