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Abstract

Objective: To study the level of balance ability, functional abilities compared before and
after participating in the balance training exercise programs using the Four-Square board and
user satisfaction among patients with knee osteoarthritis in Krathumbaen Hospital

Methods: This quasi-experimental study employed a single-group pre-test and post-test
design. The sample consisted of patients with knee OA who received treatment at physical
therapy department. Participants engaged in balance training exercise program with the Four-
Square board for 8 weeks. Balance ability and mobility were assessed using the Timed Up
and Go Test (TUGT) and the Knee Injury and Osteoarthritis Outcome Score (KOOS),
respectively, before and after the intervention. Program satisfaction was evaluated upon
completion. Data were analyzed using the paired t-test and the Wilcoxon signed-rank test.
Results: The sample comprised 14 female participants. Following the intervention, balance
ability showed a statistically significant improvement (TUGT: 9.47+1.36 vs. 12.21+2.49
seconds; p<0.001). Furthermore, mobility significantly improved in 4 out of 5 KOOS
subscales: pain, other symptoms, activities of daily living (ADL), and knee-related quality of
life (p<0.001, p=0.002, p=0.001 and p=0.009, respectively). Additionally, satisfaction with
the program was rated at the highest level (98.57%).

Conclusion: The Four-Square Step Exercise program effectively enhances balance and
mobility in patients with knee osteoarthritis and is highly applicable in clinical physical
therapy settings. Future research should incorporate a larger sample size, a control group,

and long-term follow-up to further validate the program's efficacy.
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Table 1. Balance training exercise program using the Four-Square board
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Table 1. Balance training exercise program using the Four-Square board (continue)

FUansii1-2

FUansidi 3-5

FUasii 6-8

T
1A IS 1

yinl 1 JugaLan

'
a

1 a o w Y
nm 2 E]']L‘V]']'P]Qﬂu

¥indl 3 Budnedmidndne-va
TWsunsuseaudng

vinf 4 Bushedmidnsamfuung
Uanelm
¥indl 5 A12TaAn

a v )

5
i1 6 MV lUsUTNg
é

1 =1 v v £2
i1 7 Mavvnluaiugng
i1 8 AMvelusuntin

191 9 MrvvnluAunrTn

D,

i1 10 Mvgelusunds

D,

]
1A

M9 11 A nluaunda

Windt 12 frvndnelusnumti
ot

¥indt 13 fvanlusundh
Fosumn

Windt 14 fvdneglusumds
ot

Windt 15 fvenlusunds

LWBIUN

- NIAAYNANNLUD UTENNQ 5 U - NMSARNENANULUD UTeud 5 U

T
1A IS 1

yinl 1 JugaLan
A o v T A
¥inil 2 gunegiui
19 3 Juaneuutngng—un
WswnsuszauUIunans
1191 4 FuarguutngIuiuLmy
Yaem
A Y a v
191 5 N1TIAN
i1 6 MV lUIUTN9
i1 7 Mavvnluaiugng

i1 8 AMvelusuntin

D,

19 9 M nluAunTn

D,

i1 10 Mvgelusunds

]
1A

M9 11 A nluaunda

Windt 12 fvndnelusnumti
oty

Windt 13 fvanlusundh
Fosumn

Windt 14 fvdnelusumds
oty

Windt 15 fvenlusunds

LWRIUN

T
1A IS 1

yinl 1 GugaLan

'
a

A o v Y
¥vinil 2 gurinegiu
Y19 3 Juaneuutngng—un

TUsHN5USTAULIN
191 4 SuanginutngIuiuLmy
Yaem

A Y a v

19 5 MITAN1
i1 6 MV lUsUTNg
i1 7 Mavvnluaiugng

i1 8 AMvelusuntin

D,

19 9 MrvvnluAunrTn

D,

i1 10 Mvgglusunds

]
1A

M9 11 A nluaunda

Windt 12 fvndnelusnumti
oty

¥indt 13 fvianludundh
Fosumn

Windt 14 fvdhglusumds
oty

Windt 15 fvenlusunds
Fosumn

¥Windi 16 vidadnAaludumth
Eosthelu-ndu

Windt 17 vidadadmlusumin
Fosunlu-ndu

¥indl 18 vindmimas 4 Favaz
Sundne

Windt 19 vidmtmas ¢ Savae
Suv1n

v tdy a
- MIARYNAIULUD YTl 5 U

N1IATIVEHBUAMNINLATINED

e

MaAUTIUTIMToYa fall

AideiaTellenldlun1side Usznaume inTesllefldlunimaaes uaziasesilanldly




1. wnFesdieflldlunisnaaes Hdiuresguniaimssdamenazlusunsunisoansidanig
noaeulneliEmssdnssnand nuidadsdanunsaduien (content validity index, CVI) i1y
0.91

2. idesilefldlunmaifudeyausznause deyadruyana uwuuUszidiu Mini-Cog, TUGT uaz
KOOS neapumslFuiunguitaedeidndeniililingudesns udnhudieszsiaudesiu
TRty (reliability) Wiy 0.89 wuudszdiupnufiswelafimduiinunsadailon wihiu 0.96 uay
AnuFosiuinu 0.85
nsAAsIzdaya

1. Teyadinynna AzUUY Mini-Cog AzuuuAiulin uarauiianela Jinsieilagldada
Bawssoun oun Aenud Yeway Alads uavdiudsauuanasy

2. Wisuiisuanuuaniavesaadsvean1sUseiiiu TUGT wag KOOS seninneunasnds
n15tasulusunsy Insnendayalagldlusunsy Jamovi nadeun1nseatesiivestayalneld
Shapiro-Wilk test #Wu31 Azuuw KOOS pain fn15n5eanedafafiund (p=0.360) 33l4adA Paired
ttest luvaizinzuuu TUGT, KOOS symptoms, KOOS ADL az KOOS QOL fin1snszanedaliuni
(p=0.043, p=0.038, p=0.027 Waz p=0.019 MuaIRnu) Azl Wilcoxon Signed-Rank Test lagnnnun
sedutiaddal 0.05
3YTITUNTIVY

Cs

MIIRLUETUNMITUTBRINANENTTUNMTITEETTUM TR TUNYWEANLTINE I UIANTEYUUUY

[
Ya v A o

Janinaynsanas 1avil 016/68 aaduil 10 Tguieu 2568 newnudeyagivetnasingUszasn Junou

Y

I

Tun153d8 Audesiionnintuseninen1side waznsiivinwdeyaluanuduemzdideuay

(=]

Wnaualunmsin nqudiegrsiaziinsusssasunululuugeunasuiiiuniside uasddnsufa

Tun1smaumaunseandannisiinsielanasaiian

NANTS2Y

AN EIUYARAYRINGNATBES

Y

W19 denamualunangiaiundiuiy 17 AU 09uATEniNen1sIe8IuIL 3 AY

eX2p

1 Y = 1

Wesnndngsedmuaziidymavnminieidnsidenvun 14 au 1919918581319 51-70 T

e

fegiafgliniy 59.6+1.52 Ueavilutanieafiewiniu 26.6+1.05 dlngilsauszindifesas
71.43 Lifidynunedunisueaiunseddguineatunisueaiu uaglasunisudlandiogieay
Wiy (Sewag 50.0) waznaualifiuseiinisanlugae 1 IAR1uL Axluy Mini-Cog dAtaasvnnu

1.86+0.10 Azuuy AL uUnneuldsuTUsuNSUEALadawinty 3.86+0.46 (15197 2)




M13197 2 ToyanugudIuyana (n=14)

Table 2. Characteristics of the Samples (n=14)

Anwu UM Sowaz Mean+SD
LI
VAN 14 100
Y18 0 0
21y @) 59.6+1.52
50-60 6 42.86
61-70 8 57.14
fatinlanie 26.6+1.05
<18 0 0
18.1-23 3 21.43
>23 11 78.57
TsaUs2a162
il 10 71.43
Taig 4 28.57
AsANYI
lailassundsdo 1 7.14
Uszaufne 5 35.71
TseuAnwInOUAY 5 35.71
HssuAnwInaulans/Uaw. 0 0
RIIERTATRIATRE 1 7.14
Usayayn3tuld 2 14.29
21TN
lailausznauen@n/indes 5 35.71
ANUNE/g5RAdIUA 5 35.71
Fuing 1 7.14
FUTNIT/NUNITUUTEN 2 14.29
LAWATNT 1 7.14
Jaymieafunsusadiu
3 7 50
Taigi 7 50
Uszinnisauluaiagl i
3 0 0
Taigi 14 100
AzuuuAMUdUUInnausulUsLAsa (VAS 0-10) 3.86+0.46
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Table 2. Characteristics of the Samples (n=14) (continue)

ANz 31U foway Mean+SD

ASLLUU Mini-Cog 4.86+0.10
5 AzLUY 12 85.71
4 AZLLUY 2 14.29

nsilSeuiisuaruarnnsalunimssdanounazndanisynulaellusunsunisedanie v s
funedarinden Tsaneunansjunuy
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Tngloluswnsunsedanie (n=14)
Table 3. Comparison of the mean difference in TUGT and KOOS scores before and after

exercise using the Four-Square board (n=14)

Outcome Mean+SD Mean difference p
Pretest Posttest
TUGT (sec) 12.21+2.49 9.47+1.36 242 <0.001"
KOQS pain 67.2+12.19 83.4+10.49 -16.10 <0.001°
KOOS symptoms 66.7+16.64 83.0+9.92 -16.00 0.002"
KOOS ADL 69.6+14.67 86.0+10.02 -14.50 0.001"
KOOS QOL 50.6+15.19 65.4+16.14 -22.00 0.009"

*Wilcoxon Signed-Rank Test, IDPaired t-test
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Table 4. User satisfaction with the exercise program using the Four-Square board (n=14)
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