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Abstract

A walking cycle consists of two consecutive steps, which requires balance control and influences gait
speed. The Two-Step Test is used to assess maximum stride, which may reflect balance ability, gait speed,
and fear of falling. Therefore, this study aimed to investigate the correlation between Two-Step Test and
dynamic balance, gait speed, and fear of falling, as well as to identify factors predicting Two-Step Test in
community-dwelling older adults. A total of 45 participants with an average aged 66.80 + 6.52 years were
assessed using the Two-Step Test, Timed Up and Go (TUG), 10-Meter Walk Test (10MWT), and the Fall
Efficacy Scale-International (FES-I). Correlation analyses were conducted between Two-Step Test outcomes
(length of two-step and two-step test score) and TUG, 10MWT, and FES-I scores. Multiple linear regression
analysis was performed to identify predictors of Two-Step Test using TUG, 10MWT, and FES-I as independent
variables. The results showed that both length of two-step and two-step test score were significantly correlated
at low to moderate levels with TUG (r, = -0.441, p-value < 0.002), 10OMWT (r, = 0.399, p-value < 0.007), and
FES-I scores (ry = -0.363, p-value < 0.014). TUG was the only significant predictor of both length of two-step
(Beta weight = -2.816) and two-step test score (Beta weight = -0.017). The regression models explained 23.60%
(R? = 0.236, p-value < 0.001) and 21.00% (R? = 0.210, p-value < 0.001), respectively. In conclusion, the Two-

Step Test can reflect dynamic balance ability in community-dwelling older adults.

Keywords: Physical performance, Two-step test score, Elderly, Timed up and go test
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Aade NDHUFI ﬂ"l@i;']qm AgIan 95% Cl
(Fmdnaun
AR W)
LNer®
7Y 6(13.33)
TN 39(86.67)
01y (D) 66.80+6.52 62 60 87 (64.84, 68.76)
viwsin (Blansw) 56.39+9.22 57 36.15 79.5 (53.62, 59.16)
FIUgI (LWa3) 1.56£0.07 1.54 1.41 1.81 (1.54, 1.58)
BMI 23.241+3.42 23.46 16.73 32.89 (22.21, 24.26)
uulsadsedeane
sidl 15(33.33)
1 6(13.33)
2 11(24.44)
3 12(26.67)
4 4(8.89)
malfiasasein?
il 41(91.11)
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auals aEENATIINANA (n=45)
ANafe NDUFI ﬂ'w‘iwqﬂ AgIan 95% ClI

(@wdigorun
N1AIZIH)

5 4(8.89)

J2qU FES-I2

lainan 8(17.78)

wasfstunans 13(28.89)

4N 24(53.33)

AN : * nanodls S1uan (Sawaz); 95% CI (95% confidence interval) nanafiy Ta9anuidaiulugag 95%

NANNINARELNITANIRBIN NMTNTIAI ANLSUMTLAULAZANITNRINTAN WL 818N TUATEIN
lnnifinzunu FES-1 1701 30.93 £ 11.19 Azuun J3282n13iIgaIfIvinny 118.87 + 23.44 Lanfiluas uas
ATUUHITLZNIINIREINI WAL 0.76 + 0.15 AT (ANTWN 2)

A131911 2 HANINARBUNNINNIRBITNI MINTIAI ANNLSIUNITLAY BRZAMIZNEINITAY

Ay DNEIFNATNINNA (n=45)
ANRAY NBEFIW  A1AEA  AIFIFA 95% CI
(&%
~
EISREIDY
HIATPIN)
o9

Length of two-step test (1TUALNAT) | 118.8742344  120.67  46.17 15213 (111.82, 125.91)

Two-step test score (A1) 0.76+0.15 0.78 0.31 1.00 (0.718, 0.81)
TUG (3w) 14.38+4.04 13.22 9.47 26.71 (13.16, 15.59)
10MWT (LU93/3%17) 0.92+0.18 0.92 0.54 1.25 (0.87, 0.98)

AZILWY FES-I (AZLLblh) 30.93+11.19 28 16 59 (27.57, 34.30)

NH8LHE : 95% Cl (95% confidence interval) RUNBH TR NI NIUT9 95%; length of two-step AUNBH9 ANNLIVBITE
ﬂ’liﬁ’ﬁuﬁugoﬁg@; Two-step test score ANBH AZUBUNITANIFBINTI; TUG wu1uid Timed Up and Go test; TOMWT wuuHd
10-Meter Walk Test

oI ANNFNRUEITNIINANINARELM T8I MINsas anudlumsiin waznne
NAINIANVDILFIDNE wu'j']mmmwaasw:msr‘ﬁ'sLauqaqmﬁmmé’uw”uﬂm:é’uﬂmﬂmaﬁ’mwmmﬁ‘lﬁﬁ
lunmaseu TUG (rg = -0.441; p-value < 0.002) N1IN@®dU 1TOMWT (r, = 0.399; p-value < 0.007) LLazACLLIbL
FES-I (r, = -0.363; p-value < 0.014) lEuLfigafiuazuuumstagastminuanusuiniluszaulmwnanenune
nINagay TUG (ry = -0.414; p-value < 0.005) n1nagay 10MWT (ry = 0.378; p-value < 0.011) LLazAZLUH
FES-I (r, = -0.362; p-value < 0.014) (3971 3)
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A193191 3 ANUFUNHTIZRININMINAFBUNIANIRAITI NINTIAT ANNLSIWNITLEY LRZAIZNEINTAY

aauils Length of two-step test Two-step test score
TUG (3w7) -0.441 -0.414
p-value 0.002* 0.005*
10MWT (L@ 3/ 3wil) 0.399 0.378
p-value 0.007* 0.011*
AslLw FES-I (ATLhi) -0.363 -0.362
p-value 0.014* 0.014*

RNLING ’imsw:ﬁmmé“uw”ufm'mmwaﬁ:ﬂ:miﬁnLﬁugdqﬂ (length of two-step) LAZAZLLHNNITNIFEIAIAANIITNIIAL
anuHlumadn waznmznainisaulasldaiid Spearman rank correlation; TUG a9 Timed Up and Go test; 1T0MWT
A9 10-Meter Walk Test; * wunefia p-value < 0.05

HAMTILATIVDNANBLWALTILEU (Multiple linear regression) tWamTadswenIniazuznMInigaIin
WU TNIARRINNTONENT BN A8 RE 23.60 (R%= 0.236, p-value < 0.001) laawuinszaziian TUG uifads
& A o A Ad e o o aa X A = a ) 9
WNNIOLAEIALAINATE ST N19aHa (Beta weight = -2.816) Tunmiefianuisalumaduiaznnenainise
lidangwadaluianadndindany (17199 4) iswdsnuianmiienzinansswidadulunisndadsdn
6 v v d’ 1 | Q/ 6 Qs = ldld s o e aa
WHINITATUUWNNINNIFDININ WUz TUG 1TuTadwensolineddaenNinudan1Iaia (Beta

weight = -0.017) laglauaasmunsanennsalleddonas 21.00 (R%= 0.210, p-value < 0.001) (ANT1971 4)

A13197 4 mmé’uw"’uﬁmaammm’maas:u:miﬁnLaugaqﬂ (length of two-step) LAZAZLHUNIINNIFDIN

(Two-step test score) AUNANINAFaL Time up and go (TUG) minagay 10 Meter walk (10MWT) Llazasliibih FES-I

REAIE Ay constant  Beta weight sig 95% Cl R?
Length of two-step test TUG 159.348 -2.816 <0.001 (-4.375, -1.256) 0.236
(LBBALNAT)
FUNIVINWNY

Length of two-step test = -2.816 (i:ﬂ:nm‘ﬁlﬁ’] tug) + 159.348

Two-step test score TUG 1.013 -0.017 0.002 (-0.028, -0.007) 0.210

(AZLL)

FUNIIVWIY

Two-step test score = -0.017 (3z8zLIa 1NN tug) + 1.013

naneme : Tienzianudinuslaoliaii@ Multiple linear regression
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anidsgna

miﬁﬂmﬁﬁdﬁi’mqﬂszmﬁlﬁaﬁnmmwé’uw‘”uﬁrs:mwamimaauﬁnaaaﬁ’nﬁbmsmaﬁwm:
danln anusilumadu wsznnsnaamssuussiiefnsnasafimunsarmanammageuiigesii
ﬂnaa;jgamﬂqﬁmﬁ'sagsluqmu HANSANHNLINTIAN N850 M3TIREINILAEAULUINSTNIFEIT7
fonudunusasnafiniaymesdaluszdudfeunaeitszazaa TUG anudlunadn uszazuuy
AZNRINTRY uanmni{waﬂ"ﬁ’imﬁzﬁmﬂaﬂww"ﬁ%l,ﬁl,ﬁu'jﬁzmnm TUG (Iutfasawennsohiaseaiond
fusfm e aiia lm I EANNEIVITZEEMNITINIRBINMILALAZUBLNNTINEBIND

nInagay TUG uwn1sdszniduaiasinisanisnieiiisitestunsnsssizmeinaanlng
G'fiamauﬂqu‘ﬁnmé’mﬂ“’:glumi@iﬁa%%ﬂs:ﬁ‘iﬁmao@’gamq ldun magniu naidun MIALIT uazm e
[15] uazdasardunsnrugumInnduazlzinimwsaimaaulasamzadudsdunadu u anuena
faniesey Ml anugfnitssufanauduiuslosasstuanusilumade fadudulsaayad
SnEwasdaszzaltlumInagey TUG mmmaﬁnﬂﬁasauﬁguaﬂuﬁgams;u”mﬁm’quﬁ'ummﬁ'ﬂ,umi
dufiaaasuarmstauiifanusiass snaliszoznadldlumsiuuunasey TUG Windu sxriands
ﬁaﬁwﬁ'@maommmminlumimﬁ'au"lmLLa:m‘smuquauqamaﬁhamﬂ [4], [5] HAMTANBINLINTZEEANT
frsestmfanudanusiuszaudmnasludssuiunmmssdvusafonlwifivsdude TUG (r, = -0.441,
p-value = 0.002) n&nfie (eammiasiszuzmitisesinunds snasdasldialunmmesey TUG
aaad Demzvioniisnnumunsolummssaamsiafowlnafia Wedsudrszozmataseshaduazununis
NI§aIN7 (‘swfzmiﬁnaaaﬁnmnﬁq@/qua) NANNSANENWLINAZLBUANIANIRBIAINANUTNNBE AL
anwsansnluminssanmzinaenlwiguidoaii (r, = -0.414; p-value < 0.005) #ananit szez8n TUG
\duasnnsalifosasuidoafidduimdunmesianidennagizesszormsmigesiatazazuuumma
80910 laslaluiaanansaiiouas 23.60 (R?= 0.236, p-value < 0.001) Waz 21.00 (R%= 0.210, p-value
< 0.001) Mudey amIansazrauliiininmMInsamstonlwiidsafiulas TUG Swadansnasay
fﬁ”ﬁaaaaﬁnluﬁgamq

HANNIANEN§OANRDINLNIIANBIVES Kojima et al. [11] F93189%InAzuwun1sigesfing
ANUFNRUTITAUFINUNANITNATAY TUG (r=-0.82, p-value < 0.05) LAz N1INAFAL one-leg standing time
(r=0.75, p-value < 0.05) sl,ut;jgaa']qﬁﬁmﬂqmﬁ'ﬂ 80.00 + 5.40 T ﬁLﬁ’l%’umsu%miﬁquﬁ@LLasggaawq Gt M3
ﬂ@aaumsﬁnaaaﬁnmmmiﬁﬁuﬁ’aﬁa%ﬂammminﬁmmsma@mu%amq"l,@i” agnelsfions nsdinend
WwINNagay TUG @T’asmmL%’Jmmtzlﬁugaqﬂe’fiaLmn@mmﬂmiﬁﬂmﬁaqﬁ‘uﬁmaatu TUG drganuiiUnd
luFladszdriuvasigiay uanmnftmsﬁnmé’amhaﬁnmmmé’uﬁuﬂunaju;ﬁamqﬁaaawqmaunmaﬁa
muﬂmzlLLa:ﬁqua’&:mganiﬁmiﬁﬂmﬂafgﬁu (mqmﬁﬂ 66.80 * 6.52 1) wazanasuaaInlngiduweamg
ANUUANANITBIDIUAZINABNITIHAR D RN TINNINNNMLVBIRFIONE TINTINMIANINGINANTVIATI8E7
fauaN9%as (n = 11 18) [11] luﬂumzﬁmmaﬁ'ﬂﬂumiﬁﬂmﬁiﬂagu”umumﬂﬁmsﬂé’amsﬁulm:ﬁuﬁaﬂﬁﬂ
annuazlgiianlunsnagey TUG 14.38 + 4.04 5l BIURAIEIANENIINAIUNIINTITINANST AWLANG
fusnaUsETnILasTnasagIansINa lisrauenu IR iU lugasnsAnEndanuuandn i

IINNANIANEINLT Szaen1IiIFeIfIkazAzLUWNNITIFaIR T A Fu AU luss ALy
s lumain winiliseuesmainezdszneudamaeionlwidaifiosvassasin 6] looluuda:
il q@guﬁsmmamaas’nmm:mﬁauﬁ"l,ﬂﬁ'm%ﬁﬁ w%auﬁgaLﬁyaqvlﬂvmﬁwuﬁwaﬁmﬁnﬁﬁwﬁwﬁsm%’u
iwin wazaziadeussylUsinsndhanitsluingaly ﬁ'ﬂwm:ﬁaﬂdnﬁﬂﬁgﬂLLuumimﬁauﬁmaaq@ﬂuﬁsau

mammuﬁuﬁmwaﬁwﬂﬂﬁdﬁ'ﬂﬂavlﬂQn@juné’uﬁh (inverted pendulum) [23] n3iawdssndudadade
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anusansnluminssdane welvaunsaindani ludreninldadnaiuas [24] I@ﬂmmﬁﬂumilﬁufuag
nutaspdan lawn ANUENITIMiITaU (stride length) wazanuhuerateu (stride frequency) [25] agnsls
Ao whnmsmeaseuiasastiesisnsmslndidssiunitisevnesmsen udansocussmsnagauiduns
EL'vammﬁ'ﬂiwmmuﬁw‘uﬂﬂ@i’izszmamﬂﬁq@mf;lsluaaaﬁnLLaz‘mﬂq@ﬁﬂmvlmﬁﬂmsmoﬁa FIuan@991N
gﬂLLUumnﬁumuﬁiiuﬁwﬁiuﬁﬁmﬂizﬁiwfu woin anuuanasludnunzvesmaedonlnisinanetads
Tasunitsndnalwszaznsimsasiuszazuuumitmsssimdanusunininuanudlumadnlussaud
ma:ﬂéﬁmiﬁuLﬂ%ﬂﬁlﬁ'ﬁﬁﬂﬂ”ﬂgﬁlﬁmﬁaqﬁ'umwaJmmmlumslﬁmm:mima@Twaaﬁgamﬂq [26]
Tagnnzesndnnaneisanunmademsurmsyinisiastszsiu mmsitaansadsadulaslfuuulszdin
FES-I ﬁaaummzéfummﬁ'\na@iamsﬁuluﬁamwlu‘ﬁﬁmﬂszﬁﬁwmUgmmu % NINANNRZENAL Y
My5av8s m‘;qnffemmﬁﬂ'gmsifuaauyﬂﬂ wazmsLanluanwnnsaiang g [19] HAMIANEASIRNUINT20E
M31889M TN UFURUEALAZULUUNAINTEUNAARI HANIANBAGING1IFEAASBINUNIANBNNAEHNWIN
f'ﬁ\ﬁ’]mmdw%amqﬁﬁmwm’;ﬁn%ﬁa‘sau s dszduanunaImIsudIninegiinddunaia
(p-value < 0.001) Lfial,ﬁﬂuﬁ'mgﬁﬁma:ﬂé'ﬁﬂ’ﬁﬁw [9], [10] wonanit nzndanssugIdanuauwniiy
é’ﬂum:mnauﬁmﬁlmuuﬂaﬂﬂlu;“{gamq Igun auslunsiduiisias anuenfIniteseuauas uas
SeuA AN I I TN R RN DY s'fiaazﬁauﬁomwwmmumm;ﬁmmqlumnﬁmmmﬁummaami
NIIGIVULLAU [9], [10] 8en9I3AaIN MIUsziduaznsainssumesiuugauany FES-I idumsyssiinany
h"d'sahmsﬁﬁﬁammﬁﬁgﬂm_mmimﬁauvlmmmﬂmmﬁﬂma naawlwi i inannans vameing
ﬂﬂaauﬁnaauﬁnL'flumiﬂi:Lﬁum‘sﬁnvlﬂﬁ"lmﬁwLﬁmﬁﬂmaLﬁmuuﬁuﬁﬂuluamwLLmﬁamﬁmuqﬂﬁ

'
A o

anuuanalusnEmELasuSUNYo MY iuige i pndusunafivhlvanuduiusznienmnasey
MNIFAIMILAE ALY FES-| aglmzﬁm‘ﬁ

289137 ANANNFUNUTITRIININARBLMNIFBIMINLMITNTIA ALSUNTIEY ez
nsamysuinwuluszaud ol unans swﬁdmmmmmlumswmﬂ'mi'*uaa‘[m@aﬁagﬂmm”m‘ﬁ (Fouas
21.00 - 23.60) e1vaTunpldandaiinavasnsfinm Usznsusn ndudradsulngdunands uazlalad
mimuquﬂafﬁ"ﬁLmﬁﬂ%auﬁuﬁmmwa@iawamimaauﬁnaaaﬁn ANTNTIAI LazANNLSLUNTLAY LTn
Anuudussvesnduionisaan a1 wezsEaufansTuNIny SeTasmnaniiduiunuinde
mmmmm’tumiﬁnLLamimﬁau"meaa;ggamq Uszmsfiges uinmsdnenftezdumamadionalag
Samusmaneaudsilglunsiie et uasruuiaineildgidentreinne GionaReanesmIumsin Tz
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