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Abstract

Background : In the elderly, falls are a major cause
of injuries, which can constrain daily activities, and
can result in functional impairment, disability, or even
death. Given that the number of older people is rising,
the costs, which are associated with falls, are increas-
ing. Therefore, preventing falls is an important aspect
of protecting health. Exercise is one of the interven-
tions, which can be used to prevent falls in the
elderly.

Objectives: The purpose of this study was to
examine the outcomes of exercise using the
Nine-Square Table in elderly patients and to
determine the effects that it has on promoting balance
and in gaining muscle strength in the lower
extremities, as well as to investigate the use of this
exercise table as a model for preventing falls.
Materials and methods: This quasi-experimental
study was conducted with 55 elderly males and
females, who were 60 years of age and above. The
samples were divided into 2 groups: an intervention
group consisting of 29 participants, who performed
the Nine-Square Exercise 3 days per week for 40
minutes per day, and a control group of 26 partici-

pants, who performed their usual daily activities.

Before starting the program and at periods of 2, 4,
and 6 months after the training, the participants were
tested on balance (3-meter timed up and go test)
and on the strength of their lower extremities (5-time
sit to stand test). The data was obtained and then
analyzed to obtain percentages, means, and standard
deviations. The hypothesis was tested by the T-Test,
the Mann- Whitney U- Test, and the Repeated
measure ANOVA.

Results: The experimental group significantly
exhibited better balance and greater muscle strength
in their extremities than the control group, which had
a significantly lower average score on the Timed Up
and Go test and the Five-Time Sit to Stand test
(F=5.33, p<0.05and F = 16.96, p < 0.05).
Conclusion: This study demonstrated that interven-
tion using the Nine-Square Exercise is effective for
the elderly by improving their balance and
strengthening the muscles of their lower extremities.
Therefore, this exercise model is appropriate and
should be used for fall prevention.

Keywords: nine-square exercise; the elderly;

balance; muscle strength in the lower extremities
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NENAILAN (n=26)
L8N 60.88 3 20.29 54.51° 0.001 78.77 2.04 38.58 17.09° 0.001
ﬂ’J’l&lﬂa’lﬂmaﬂu 27.92 75 0.372 115.24 51.04 2.26
ngunaAned (n=29)
L1281 141.03 2.07 68.21 61.18° 0.001 385.15 1.95 197.23 118.16° 0.001
m’mﬂmﬂmé"au 64.55 57.89 1.12 91.27 54.68 1.67

SS = Sum of squares; df = degree of freedom; MS = Mean square

®= Greenhouse-Geisser, b= Sphericity Assumed
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LLa:wuiwé"sLLﬂiL‘%admju (group) ABNTWaGa
ANNLANANIVOIANLAR IV BIAIMNATOLNNITLABUAS
NAUG 3 LUATLAZANNLANAIVDIALRAHYBIAN
maaumigﬂfﬁa 5 ﬂ%ﬂszﬁdwﬂéjuﬂ'squ,l,azﬂaju
naaasaing liinefayn1esia (F = 0.09, p > 0.05)
uazdp&ATINIEDNE (F = 27.48, p < 0.05) MMWAAU
atalsfinaumuid fRmusszniedulnseam

LLa:ﬁ’JLLﬂiL%;mﬂ’s‘jﬂJ (time group interaction) 48n3wa
AOANULANANIT IR I UDIFNARDLNTLAWILRS
nauU@l 3 Lumu,a:ﬁ'lmﬁwaaﬁhmaaumiqnﬁ%{t
5 ﬂ%ﬂ@ﬂﬂ{lﬁﬁﬂéﬁﬁmﬂ’]daﬁaﬁd 261 (F=533p<
0.05) uaz (F = 16.96, p < 0.05) AMURIAU URAIAS
aN1971 2

13191 2 LWIsUAsIANULANAIALAREUBIFNATIUNMLABLIZNAL 3 LUATLAALARDYEY FNARBLNIANTE 5 A9
TRIINFUAIVANUAZNFNNARDY laulfati@ Repeated measure ANOVA

unasaAulslIIN AMATDUNILABUAZNAUGD 3 LIRS AmAauNISANs 5 A%y
ss df MS F p ss df mSs F p
ﬂ']?.lluﬂi;ji.l (time) 188.25 2.23 84.54 107.90° 0.001 381.12 213 179.14 97.81° 0.001
mmﬂmmﬂé"au 92.47 118.03 0.78 206.51 112.76 1.83
3znI9NgA (group) 0.84 1 0.84 0.09 0.761 242.24 1 24224 27.48°  0.001
ﬂ’J']iJﬂﬂ’W\LﬂﬁIE]% 473.68 53 8.94 467.12 53 8.81
malungu* sewinongu 929 223 417 533" 0005 | 6608 213 3106  1696°  0.001
(time * group)
ﬂamﬂmmﬂ?}hu 92.47 118.03 0.78 206.51 112.76 1.83

SS = Sum of squares; df = degree of freedom; MS = Mean square

®= Greenhouse-Geisser

M1519N 3 LWIDUALUARALIAINAREUNNTARLAZNAUAD 3 LumLm:mmaaumsqnﬁa 5 ﬂ%famaamjwmama:mju
AILANTAUNARNDY IZRINNITNARDI 2, 4 LA 6 iau laoldafi@ T-Test waz Mann-Whitney U Test

aauls nNEANANDY NENAVAN Statistic test p-value
Mean SD Mean SD
AMAFIUNITLARUAZNAUA 3 LUAT
fawdnulasans (0 Lhaw) 10.60 2.45 10.25 1.29 358.00° 0.749
2 \fan 8.86 1.81 8.63 1.33 0.521" 0.604
4 15 8.04 1.58 8.56 1.22 246.500" 0.028
6 Lhan 7.77 1.65 8.32 1.21 252.000" 0.035
@hnmaaums@nﬁ'a 5a%
Aaudninlasins (0 Lhaw) 11.37 2.30 11.80 2.55 351.000" 0.661
2 Lan 8.42 1.34 10.31 1.58 -4.789" 0.001
4 Gan 7.22 1.20 10.59 2.13 -7.118" 0.001
6 Loaw 6.65 1.01 9.36 1.63 -7.497" 0.001
t = T-Test, u = Mann-Whitney U Test
Estimated Marginal Means of TUG Estimatad Marginal Means of FISST
" ) - g‘:m:u,,“ ™ o ife:'f o
ol
10004 — N

2.00-

Estimated Marginal Means

.00

7.00

Times (Mont)

10,00 % .
% .

.00

&.00-]

Estimated Marginal Means

o .,

6.00-]

Times (Month)

iﬂ“ﬂ 1 ﬂi’lwLLﬁ@]Gﬂ’liLﬂs"lU%LLIJEN"IJadﬂ'lLﬂﬂﬂ"ﬂadﬂqﬂﬂﬁaﬂﬂ"}ﬂ@l%uﬂ NALAT 3 LUAT (TUG)
LS ﬂ’m@aaumsaﬂm 5 ﬂix‘l (FTSST) maaﬂawmadua ﬂa@Jﬂ’J‘LIﬂSJ NAUNNIINARDILATITHINNNINGRDY 2, 4 LAY 6 o
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I R e TR S I e PRSI CITe X
AMNARDUNILABUAZNALGD 3 LUAT (TUG) Lazal
maaumiqﬂﬁa 5 as (FTSST) 1a4ngunasaduaz
nguAILAN AaulaznadtnnlasInT 2, 4 uaz 6
R wudﬁﬁv’aﬂéwﬂ@amLLa:mjumquﬁ@hmﬁ'ﬂ
SN I@ﬂmm?{ﬂmsmaaumiqﬂfﬁa 5 a5 (FTSST)
fianuuandnsagnstalan sumiaisrasmInagay
MILAUUAZNAVGT 3 LUAT (TUG) anadludasinlng
LRI

asema

nmsdnsnzluuunisiasiunisnndulu
;jgamqI@ﬂﬂﬁiaaﬂﬁwﬁuﬂwﬂﬁamm‘n 9 Tay WU
ImslildsunsunseaniidsmeTuas 40 il 1u
TIOUGUINNY (warm up) 5 w7 Tr9eanfaInIg
30 Wl LA IIHaUAREI19NE (cool down) 5 w11l
aanmasmasUanias 3 Tulluiian 6 Lhau wazms
ﬂizLﬁummL’éyd@iamsﬁulmjgamq leun madn
URZNAUAD 3 LUAT (timed up and go test: TUG) Uaz
msqnfﬁ 5 ﬂ%\‘l (five times sit to stand test: FTSST)
Weduiiumyisoldszoziian 2 1dou, 4 18an uaz 6
W@at WUINNNI0aNMAINMEaI8aANIN 9 TadTILaa
ﬂa%’sﬁmmﬂmmﬁg&mq mMnsssaaauagolud
KudAn9ada (F1,53 = 0.093, p > 0.05) 4
aa@ﬂﬁaaﬁugﬂﬁ 1 nvugaImM ALl asuodsn
LR UVBIRNNARELNTEULAZNEUE 3 1WA (TUG)
waEnUIwasnndondi 2 matasuulasdnadsle
na;wmaam’émmn@mmnﬂﬁjumuqu FIBNAANY
WiausivasnanwLiion wumasndaitarudauss
i (F1,53 = 27.484, p < 0.05) waednsiasnudas
°naamméwaammaaumiqnﬁa 5 0% (FTSST)
Lfiam%ﬂuL‘ﬁwﬁunq’wmuquaﬂn%mau GR
FOAARBINUNANIANBITHVINENTAG wiauas
wazame T W.e. 2559° fimuinniseanindsmesae
AN 9 ﬁaalumjmmaaaﬁmwmvﬁumm p9nawLite
MuNNINguAIUguad s EdYNIEda (p =
0.03, ANWUANEAIITZNINNGN 3.11 ﬂ“;"a, 95% CI10.34
f19 5.88 ﬂ%\‘i) FIUA U TNMINTIAINLINRANNLAN

dnafuszninnguadsidinddyneeid nams

Anw1weITYTW) Wiad uazame U w.a. 2559" fi

ANBINATEINITBBNTHAINIBRULTINININAITIIGD

manssaluggeans uszwuiinansidizaggiany
. d

NANNEONANRINBLULANININANT ﬁﬂdwﬁg\amq

q

ﬂ@jwﬁvlsjvlﬁaanﬁwé’ammmuﬁnmwmiwamaﬁﬁfu
Sz 0.001 §I3700 univaziaty
wazaniz T w.e1. 2556 wuihmswasnudsswesnnie
q‘nmwluﬂaq'uﬂ@aaaﬁllﬁmsaaﬂﬁwﬁommﬁ’mms
37 lnpunansoinTes Sa1taisaanuudonss
LTI e e mmﬁ@msjuﬂﬁ'ml,ﬁawu
Lm:mﬁv’aaaﬂhaLﬁw"ﬁumnﬂimﬁjumquaﬂwﬁ
WHFAYNIEDA (p < 0.05) @13 9 TaIUWANNII
WanamluBosnmsnaenlwivasioms Tufions
n396 el Imeidssansawanndals uasaie
Hnawas iduafanaminisfaldognalszuy lugse
mqﬁﬁﬂtymﬁ;mlﬁﬂmsmaﬁa lwmInssdinas
msmuqmm;amaamsmé‘auvlmﬁ%u Snwails
\unseanmdimefitisluGesesmsfiuFuus
AdszninmnasuazBnedy Mmysanfmasmeusdig
a9 9 gadanunTadSulaliinanzaniuauITaue
PBIHEIDLUARE Y Wunsaenindsmeidenld
dredepanansariudungy niaraudoqld a8
ﬁsﬂmﬁ@iagijgamqﬁa:mmﬂi:qﬂ@ﬂﬁﬂumiaan
ﬁwé’ammﬁmmmuluu@ia:qﬂﬂa uazluzuTn
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