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Inter Tester Reliability and Validity of the Three Times Stand and Walk Test (TTSW)
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Abstract

The three times stand and walk test
(TTSW) is the developed functional test. Therefore,
the reliability and validity of the test are limited.
The objective of this study was to develop and
evaluate the reliability and concurrent validity of
TTSW in 30 healthy adolescents. Subjects were
examined the basic demographics and performed
TTSW, timed up and go test (TUGT), and five
times sit to stand test (FTSST). The inter tester
reliability and the concurrent validity were
analyzed. The results obtained from this study
indicated that TTSW has excellent reliability (ICCs
= 0.991; 95%Cl = 0.984-0.996) and good
correlation with standard tests, including FTSST
and TUGT (0.648; p < 0.001, 0.673; p < 0.100,
respectively). The findings support reliability and
validity of the TTSW to assess functional ability in
healthy adolescents.
Keywords: functional test, balance, quality of the

measurement, fall, Physical Therapy

*Corresponding author: Puttipong Poncumhak. Department of Physical Therapy, School of Allied Health Sciences, University of

Phayao, Phayao, 56000. E-mail: puttipong.po@up.ac.th



9 37 auiuf 2 1 2558

ANNUNT T8I N TALATANNMTIENATITBINTNAGBLINNT

A 3 v a o 0 al
ANEU 3 ATILLATLAL Iu'ma;uzwmwm

a

uni
. 4 . .
ANUNNIadlunsLARaUEiNgFa N9
sunlasuniniielignistiwiFanu’ nstu-aaiule
« 23 . o A& gy
nsuRuda”’ uazn1saeuLsaTeIndnuiienn” ‘ 1
tladenaTung Aty NaHAFaANNLAENNBYTRINTT
. 2 4 v o < .
191 NANIARSsenTsAN1A | FerTaqiii Anng
UgtlununimageunasiouleANaINI9aNIg
de o so o 4
AnanduRusiunanssunisiAaawlug u1vily
. 44 . .
pardsznaufinaaded 11u n1snAdeL Berg
Balance Scale (BBS) @aiflunismmagaunisii
- 4 - D4 a
AanssunnsAdening uaziianutmaiegelunig

v

ndssiiuggeany” * adelafinan nameaeuill
- oy < a . .

nanssnifieamaaeaud 14 Nanssn wazdauvaiu
YinennsmageLNarianiaAINaINTn lun1Imes
Vinuuuagiannnndafaeui uazni1meaey Timed
Up and Go test (TUGT) fawludnnismmgey
ANAINNID TUNNIMIIINTBe NN sz EuAY N
@easianisdnlufigeanglulaqiin’ ™ uarluilan

11121315

NgNFIN-| agelsfinan dnwoznimasey
TUGT U 219z TiauieAnununiuzedniiuiie
d‘ 0' dl o = dﬁ/ A = n’/’
27901 Liasanenaddainsgnautiuiesn
= o o a o o =
Wwe Asdl n1sdssiiunaseunagquiladanie’ly g
¥ o = = g A&y 4
ABIANINDIANNNUNIUTRINANILR M TaDe
' v Ao o o o =
JuduiadendrAnynazieuninnuainimalunig
T : . ,
wunAnaald” Tnawudn nsmeaey five times sit to
stand test (FTSST) gnununszifiuindsndnuiile

= )

arunau’’ waziinnsinunldlssiluanudaelu

! 14 5,7,18-20 o

nsdnluggeanydanion AU n1Imegeu

Q
' £

= o o | e
nasauaguilasanaduluniseTninnuaInim
= = = '

nanauaznnadenlug sanlddsaauidassiang
v = ° % °

au a1aaziipanadufiewinnimegeuaienig

=X ! 6 ¥ d” = 1

naaay Ad9ualildinaininau Aaaugeanly
NN383LNEAENNS uazataazlimuzdmiuggeang

sonlalnannstin U4 lug e

v K o

AZEIAAINENWNABNINARDLNI TN
3 ATILAZLAL (Three times stand and walk test:
TTSW) Nilszansldfanssunianialunnsminiadag
dszarduniuasAlsynatsasnimagey Teajuu
& . oz
WuguresanwuenIInaaauNInsg Iunldlu
aq1fu (N19Adeu FTSST wax n1snagey TUGT)
ThainsnannaIuszndneesfloznauaeenig

o Ay a4 z

waenlvafiadeAdsiuNIMAGELNIATTIUTIASY
D NIQNTUEBLATINAIET LA TAULRIHWAY

a =2 !

NAUNNIIAITLAN A3A1nd1UnazAsaLAguiTadt
nalusenieifendeslnadivlpeauounialy

- e o
nsgnewdy 3 A% adralafimn nmagaud
WinunZunn lud §9fiasiinisnaaauaMNINgas

d a2 4 L o

LATEINATINNINATUAITNIT DN ULAT A LIRS
Walsziiiuaanainnsnaeanistin llld aeenis

o

A o < g % P !
V]@]ZQ@UV]W&NH’]’UHN']I“NH IQHHQQHiﬂﬂﬂHWIUﬂ@‘N

v

angnasinsnenaazlaaniundifgeengnou udnas

a
v £

Azt linaaeulufgeangsiall Auiinisdnetas

o

cd o oA a
TanuszasfieAneiaanundeiowazaany
\Nen3aaeenIInages TTSW luananainsqganin
A Nid99a1g 18-20 T ivaaunsnvin ssynslilu

nanengaw sieluld
8M9IAn

sduuunsAnEuazanaIalAg
=2 :// dy =2

nisAneraFeliduntsAneiuyy
AARAI14 (cross-sectional study) luenanasiash
= a o A v
HAININA 91U 30 AU ANITRgNEBlALaTLAL
aunsalaulilng 6 was uazarnsadinlauaziin
mndumeulunszuaunidels nasAnwnlfu
N195U929N13998 TuNE e NUNANNAUNEIEIUAY
ananadpsnnanliasunlulugugesnoudiison
NN9348 MAIINTY aaaNATIINAALlAZUNNg
Tuindeyaiugnu iy a1g Wintin douge s

pasNIuarlFFUN1MmMAge LR 3 nmedan tawA

92



WNEWIE WAAEN wazAnLy

ANNUNT T8I N TALATANNMTIENATITBINTNAGBLINNT

A 3 v a a =
ANEU 3 ATILLATLAL slmﬂquzwmwm

a

TUGT, FTSST uaz TTSW Im#l snsiazidemnng

a o

NARAUN AT

1. NNgNAAaU Five times sit to stand test; FTSST
I W i
A181a7ATIa LA IR AN LR AR AN
GINIATIIU  (44-46 LIURLNAT) WATRANTUIAN
7MN19N199928981 418N AT MUY TN AW TIUAIRN T
wazaNgurinaguassiadednyssunn 10 wURNAT
wan deazinnfever luanwuzeatsznnnl 90 apn

Maupulidngansa aniuliananasingnaiuliiga

= o oA oA o A 9
WQ@LL@Z?‘]J@@@J’]?_I 5 ANADLUBANNU LTHALLIRTLNDEH

]

dszifiuuan “BN” uazugaaileananatnInal

v a

17989 TUATINTINUAITANINAG NN1TNAFRUIS
DA A e e .
“UA 3 78U wazuARas et ld1E3msziinng

AD5 WAATIAUNILEIZAN 2 U

2. n1snmdau Timed up and go test; TUGT

' '
v a b4

147148 ATIILUAN D LA YT BN AW

=

WulAgaiuN1mMadey FTSST iWaflsziiiuaan
AdS “Bu Wenanasinegnaiutuudomaulidnamiin
3 Wwmg udauyuiaNAUNNRGN 1iEangaminnay
o vy v 2. d oo .
nlAwsitaensdy Gudunanleflsuifiuuen “G
LAZUY AL AN ANAN AT AINAIT ANTIN I T8
inanAgay NNNINAARLTINUNA 3 391 WATI)
g = = ° ya [y aa ! =
Anade et ll143nszinieads uiazsaud

o =
TLEUSNN 2 UN

3.NMsnNAdAaU three times stand and walk test;
TTSW

o o oy A e oa
1A AN ATUILULANBLATHYINUILTHAY
WAt iUNNegaU FTSST anniuliiananasias

'
Y @ =

-ﬁ’l I~ o o ://
aniuduliidangauazlaandasanuan 3 A
oA . P
Aaifieanu uazudsaingniuduaian 3 14
ananaNAsAulldamtiniug 3 s uyusanay

v a al/ dl a a Y & dl J dl o % !
BRILAUNTIUINEAN IQEILWLLBLML?'JVIQQLV]’WW?.ZVI’WVLQLLG]

'
a

Uaandy Fudunanilefissiduaud 1 van “Eu”

o

wazugALAILE a8 aTATIAUNALNNIRAAITA

2
o

NINALANRNAGEL NINTNARALTINNA 3 7L
oA o 2N < aa
uazvnAede e ld1Emseinneada unas

= o =
TALNITHUENN 2 UN

N1SNARAUAIMNUNTANATEUINNEIR (inter
tester reliability)

LA A e o
NIINAADLAITNUNTDNDTEUINEIA Iﬂﬂﬂ;lj

b

o

Uszifiudnuam 3 A (AU 1 E’ﬁmmag, AUN 2 1in
ANEAINEALTR, AUT 3 AannignIninie) o
Usraunsamnannen LT ATILAN AN (1-5 1)
T,mﬂE’gﬂa‘uﬁuuﬁi@mu%ﬁﬁmﬁmLfamm?ﬂumi
naaauusarn1Inadaunsaniuluataadag
vanuauaziuinAilElne laifdn s B i Tae
TuusaENIMAGELAINNITA 3 ASs wdatiAnRAE
NI N ¥4 3 A N1AATEUT AN
a0 lagAn ICC  1ANN9NYviseniy 0.75 Neal
pushidedentlustduR A1 1ICC wanndvide

winriu 0.5 usitleandn 0.75 dadaiAnidanant
a

TuszAulunatawazAn ICC Hatndn 0.5 Dadi

LA A | v v 21
mmmmfmm@mmuu@ﬂ

NSNAKALANNINEIRATS (Validity)
n1INAAaUAINNINEIR T (Validity)lu

= dy v o dl

n19ANIE TENIN1INARDUANNINLNATIRINANIN

(concurrent validity) Tagin1sunANgNAUEURINTS

naaay  TTSW AunisnaaeuuinsgIuniles i

% 1 F 2%

1Hun nsmeaay FTSST uay TUGT Tnelddiayaann
. . o 4 ad .

n13dnresdlssiiuaui 1 (§imeqa1ny) 11M1ns

ARzRAdNLsrdnsandunusaaanimagaaulud

LLa:mmsﬁﬁ@mimmmummgm

NN5IASIERNNAD A
=2 dgla Y 2
nisAnu AT sideyalaeldllsuunss
SPSS version 21 HA0ANIILNABBLNAN TN
Wuﬁﬁummmmmﬁm %40/ Pearson correlation
N TunIsANgNTuSITuIaanefn liann

ANINAEAY TTSWHALLIAINLFaN NN nA&e L

93



9 37 auiuf 2 1 2558

ANNUNT T8I N TALATANNMTIENATITBINTNAGBLINNT

A 3 v a o 0 al
ANEU 3 ATILLATLAL Iu'ma;uzwmwm

a

N33 U (FTSST wax TUGT) L‘*‘fvlﬂmmmﬁmmq
(Validity) 14aDi® Intraclass correlation coefficient
(ICCs Tuiaa 3,3) Iunﬁiwﬁﬁ’]mwL%ﬁmwdwﬁ
90 (inter tester reliability) ¥84N1IMARAU TTSW

TaenuATE AL ATYN Al AN p < 0.05

NANISANLY

anAaTAsuIuIAY 30 AU mqm?&lﬂ
18.63 + 0.61 T wazdaulunjiluweAnds Inaie
Aaunaanigatlugaeins LAYHANNINARBLI 3

nmageyulAwanaldlumnnsen 1

AN919N 1 @Tﬂwmxﬁuﬁmum:mmmmmumfmmmiﬂmqmmmmmmﬁm

Aauils

ANR14NAS 30 AR ( Mean + SD )

ang (1)

vhmin Alansw)

AUga (1m9)

Aatiunanie (Alansu/ lwms’)

Five times sit to stand test (3119)
Timed up and go test (3117)

Three times stand and walk test @‘mﬁ)

18.63 £ 0.61
54.33 + 10.57
1.63 +0.09
20.40 = 3.66
7.17 +0.69
6.12 + 0.51
8.756 +0.54

ANULTRTATEUINRIN (inter tester reliability)
oA A | Yo o,
ANUNTRNBITUINNETR (inter tester

reliability) W31 nsnaaauwuulvia (TTSW) way

nseaauNIRsgIuliun FTSST way TUGT HArny

oA s o o d
uaenesglussAumEen (19199 2)

AN5199 2 ANAINUNETNEIEUINETATRINIMAABLITIY 3 N1IMAASL

s

ICCs (95%Cl)

FTSST
TUGT
3-SGT

0.997 (0.995-0.999)
0.992 (0.985-0.996)
0.991 (0.984-0.996)

ANLNENAS (validity) 1ReIn1snaga TTSW
IAENITUIANNANA UV LRALI LD
NNINAADL TTSW AUN1TNARBLNIATFIY

(concurrent validity) 15uA N1IMAReL FTSST WAz

=2 1

TUGT HANITANEINLIN NNenAday TTSW &

v
o

ANANRUEALIaeIn Imaaeuag luszAUA (317

= o o
1 uazgli 2 muasL)

94



WNEWIE WAAEN wazAnLy

a gy a o
ANt 3 ATuALAL Tude

a

ANNUNT T8I N TALATANNMTIENATITBINTNAGBLINNT

] =
TUFINNA

FTSST

TUGT

o]
o
o
L o %
Q @ o
P o
o o ©°
7 o o o
]
o o
o % o
3
o
(o]
r=0.648 (P <0.001)
o
T T T T T T
75 8.0 85 =)] 95 100 105
TSGT
5UN 1 dudse@nsAnuduug (r) 199n13vAgey TSGT uaz FTSST
757 o
Q
7.0
o]
o]
5.5 2 o o o
(=]
o
s}
09 o
5.0
o [+]
o o o o
] o
55 © o
o]
cod r=0.673 (P<0.001)
T T T T T T T
75 8.0 85 9.0 95 100 105

TSGT

gﬂﬁ 2 dudse@nsAnudunus () 189n1Inaael TSGT uay TUGT

95



9 37 auiuf 2 1 2558

ANNUNT T8I N TALATANNMTIENATITBINTNAGBLINNT

A 3 v a o 0 al
ANEU 3 ATILLATLAL Iu'ma;uzwmwm

a

anlsananisAne

= JRgpnyy e
NTANEIN NIRQUTsaIAINa AN AN

q
' v

oA A - A A o = '
WgeneeATasleNWm U IuNN lud Tudlssains
AUNINA NIIANHINLLGINIINAABUNIYNEL 3 AFS
WAILAW (TTSW) RANNNENATLAZ AN UNTDD
) o = o o \
agluszAuANIN WunmagaunwWmuau Tnaas
e . o o v
uuiugIuresdnuznisafeulinasnafeaiy
d3nlsrandu wavdszanduinainnimage
da A Ao " -
NnsgunNegian Ngnuanaldlunisdsziliu

ANNANNITaNeNNE "

NITNAFAUAIMNATNITONINNNELLALS

AITHATNTITDIUNITNTIFY BENUINIUTTLHY

ANNAINTD IUNIM9U NTLARen M TeINg NN

] | 9 &, 11 I~
NIZHAN [u IsAnAnuLleaaule | IsAvannLaen

13-15

anes ' uazlsafaadunsezgn”™ " sauldieanny

5,7,23,24

Aeslunnsialufigeent atinelafinnu dnane
miﬁnmﬁiquq NINAFALANNATNITONINNNE
m%zﬁmmmm:mu‘luquzﬂ@jmvmfu WAz
anaazliignunsnrinunganudsssantsdaly
wutleyunaas ceiling effect WAz floor effect Tunns
NAAAL Berg balance scale (BBS) wazn1snndaul
Dynamic Gait Index (DGI)"** flafiL9nN9@NEIsEy
41 N1INAFBLAMNATNITONINNIYUAZNITATLAN
NINTYinegaiunnMmAgay TUGT HAMNANNITD

Tunranuanisdnlslusesunn® >

LAZWLIN

N19NAEAL FTSST  dnunsaniunenisan1sm

aid d‘ o 1 os// 7
@‘aaﬂqﬂqumm AN Lmﬂﬂuimuﬂmﬂmqmmu

e

RANNNIFANHIIBY Morris haTADLE” (2007) $18971
91 A19NAdaL TUGT 4181309 1118198 N A 1w
v a dld o o o v 1
fasorgandanildoyuinsegndundainls ws
WU9INNAge U FTSST ldaunsaldviiunaniséw
luananasinnguils Aviunisdszsifiululaqiiu
% o =K K & 1
a1aazfiaeAntiiieeeAlsznausine] 1ean1magey

ANBULARINANTINNITNAGDL Lﬁﬂiﬁ@’mqi‘ﬂ

1s2INUANAINION NN AT AL auDTas N

Aneunwsaalalla

HANNIANHATLAINIRIN1TNAREL TTSW

q

-

NUINHANTNENNUS

o

NAAUNITNARBLNINTTIU
(TUGT wax FTSST) a@vuandlififiudnnimagan
TTSW Hansnazfiauietfadusiie i luszdun
Tnga9Alsenaua09nNANTINN1TNARBL A2NT b
NE1NLHesENIAA2uA1INgNIUB YA (extensor
muscles) Tun1egneiu InasaniefiasAlANqANgg
1 U d‘ dl v U
sonre9919n78 e uR lusuanweaa (lddandin
P | a a ~ o
LAZIRENTULY) aeiaNsz@nEnan ivatlaanunisus
A v ¥ o :// 3 A 1
wraduli™ uazdauiuads 3 aflunisgniiuinag
AN ATiauDIA NI U TaINANNLHa I NN
= % ] a =2 1 v d’/
waaaliiluat1em Inani1s@neinauntiniang

=y

Tapanya uazanz™ Tudl 2014 THANENAMNENAUS

'
a

299N199NTULUAINUI NHAUIBATINULANFTY
1Bun 1, 3 AT 5 AR AUANNWISUIALNANLTe N
Admsaadanisld  Contrex MJ  isokinetic
dynamometer (CMV AG, Dubendorf, Switzerland
Tuenanasinsdag v newsiu (angade 21.04+1.21
1) wudinnsgnils 3 AfeEANdNRUE AR
wianseaa9n @i lussAum (r=0.753, p <
0.01) atslsfimunisdnei 1435n1slun1sqnau
A v v a = |

P T e Tt NI R R R L PR LR PR PN PP,
drufuinllldlunguiszansfenaaziinanu
UANIDIURIANN U9 RINENLELD ANAINTD
Tunismsevinaeneggeang s uazdaudannisfineni

o = ! PRy v o o
aginsansn lunguilszansndleng InfiAs iy
n1sAN®NU89 Tapanya LAYAIEARIN WA
. . o . &4
TanulszasAuanaen simuINImaae Ll inaiias
192 ANANNEIN170289N1THN N AGaL TTSW Ta
HlFasnalsz@nsnn  InalAuudedawnay
~ va o R NyR \

ANHITENASNIRINIAAaL §RAtRslFAnE Tungs

araradnsludaiunauilane 1dasainenasy

96



WNEWIE WAAEN wazAnLy

ANNUNT T8I N TALATANNMTIENATITBINTNAGBLINNT

A 3 v a a =
ANEU 3 ATILLATLAL slmﬂquzwmwm

a

daaadundnggenny wdaavazinlinaasulu
¥ ' =2 dy 1
Haeengseld uarnavaanisd@nendl wudn nag

NAABL FTSST NHANUWIUNIIqNIIADLHENIY 5 AT

o

AP g uElussA LA (r = 0.648; p < 0.001) fiu
nsnagan TTSW Ndnsgnannilsdutiusaeiiasiu
3 AN LATANBCUANNANTINNINAZAL TTSW €4
Aada1Aan19N19ulssaud A US A uYeasT LAY
[ & A Y a A v a
ANTHATsTULNANHe e LA AN FENALAY 7980

Tfannsusuea Tae dnsvsusia 2 A5 Tuanziaen

' P
v Y

nauluszay 3 1Wme uaznIIuyuAIaNiafingluges
AANNEURINITNARDY NIINNUAIHBIDAY

A9ALUTZNALLRITIINIENATEAIULUNITNINY

=

A4 gy a = =
waliifamusuzeulunineaenlug mulds

o

) P ' v 22 A o
AU lunsiadaulasanfae™ uazidnAny

o

AnmaizarANgnisalunsiAiialinng

naaguanysaiuazldnantiasfgaiinnazinlsus

o ¥ o

aands fefiasardanalnnisiaunaaududan

9BIN1IAIVNAAUNY NTNALILIUULTHLAY WAL

¥ v
o

= P N B < 9 =
BINLRBYVEUSNAITANNTIDRNATY %QHQﬂﬂi‘?&LNu

D

v a

azfieedszAunisiugng lunisa1qununig

2

Panwlare9san e iR YL ANSAIn” 2 waznin

nsnageulfatneanysnl TeanwueAnnaann

mimmauﬁm@umquﬂ@ﬁ”ﬂﬁhm WA 8naazed
Hasadunmmageniivaraniamagen Senadeun
”Lﬁl,ﬁmmwisimmfmLL@:HLqmmmﬁuiﬂLﬁ@qn
il lunsdssifinlulseansnguaninlunvise

Tugua WauFauiauiunismasey TTSW N0

A

o A o < = O]
RENANBULNITNARDLUNTUTAUNINTY LLmﬂﬂquﬂu

'
o

N Aa A
NITNARAULAEINU ﬂwm:ﬂ’]iwm@ﬂuwﬂiznﬂuiﬂ

A

Hagfanssuiidn 07 Al AARLszA 0 aelnity
NIIQNEU NIFLAW NITNYUFY Fariunimagay
TTSW thazifluanuitanimages AEAINNENNTD
Tunisdszifumatugarungnluniaiuuaznig
aaulng s luB e lUAnE R funnssvid

AMAsalunnsduluigeanysialils

a71nans3e
NINAAEL TTSW HAMNTIENAINGY UazH
1 dl A 1 Y o 1 o a dl a
ANYdaneasynIeiinaslussaumiion uarl
ANHULNINAFLNEBAARBIAUNTARDU LAY
139198 luEI nUsranduw anungatintulE lunng
U HUAMNANNITNIDIDIANATATQUNING WAL
#aunn Miunuanielunisinnimegaau i1l

: o o "
nandsrainsau viu §g9ene guianieseuy

9 al

va o

dszam 1ufiu Teauziidunind n1smaaad
TTSW srazimansunnzanlunisinld1diie
Urzilinarnainnsantenia luggeanguazaiunn

Mnunanisdnluggeeny i

AALAUBLULUDINIGIAE
= = 1 Aﬂl A Aﬂl A
ATNNNIANHIAIINUNTDD A UDILATRIND

Tunquiszanadananaivaisssiall

L4

AINNAURINIFIE

(2
a o 1

=2 a Y ° o
neAnEIUgINdaa et u19leznng

U
'

TAwA Us2n199 1 N1TUIANNAINNINEIATNAIN

o o

ANNURININAZaL TTSW Ingmaanudunusiy
Aal o v o

nInaaeLNIRsgIunNan s IndiAseiY (FTSST
waz TUGT) fsanaazdenaliinuiaanuineanseag lu
seAunilaaguda Aviun1sdnenluauias anaas
% P Y P ,
Aeaiinisldnismaaeuninsgiudus 1w LUy
192101 Thai falls risk assessment test (Thai-FRAT)
Wufu iekansliidindnnismagas TTSW &11130
P 1 B eeneldsedniainunndeduy Usznian 2
naAnell ananasinseg lunguaesitil winudn
\ ~ P = =
Ma981g AL (18-19 1) n1sAnelueuiAm Asaas

o o vy A o i ,
ﬂm'mm@uﬂﬂuu‘ﬁ'u\imqwmw NAATALAQYNTDIN

anglungudagu (12-20 )

nRRngsNUszn A
a o d’j Yo .
nnsadeliFuyunisganyulasanig Unit
of Excellence 1 2558 NW1ANYNANLLAN UAZNU

o

Ad8RUIE LB A AMATANANS NUNANENAEINLLEIN

97



9 37 auiuf 2 1 2558

ANNUNT T8I N TALATANNMTIENATITBINTNAGBLINNT

A 3 v a o 0 al
ANEU 3 ATILLATLAL Iu'ma;uzwmwm

a

LANAIA19DY

1.

Shumway-Cook A, Baldwin M, Polissar NL,
Gruber W. Predicting the probability for falls in
community-dwelling older adults. Phys Ther.
1997, 77:812-9.

Studenski S, Duncan PW, Chandler J, Samsa
G, Prescott B, Hogue C, et al. Predicting falls:
the role of mobility and nonphysical factors. J
Am Geriatr Soc. 1994; 42:297-302.

Brians LK, Alexander K, Grota P, Chen RW,
Dumas V. The development of the RISK tool for
fall prevention. Rehabilitation nursing : the
official journal of the Association of
Rehabilitation Nurses. 1991; 16: 67-9.

Tinetti ME. Factors associated with serious
injury during falls by ambulatory nursing home
residents. J Am Geriatr Soc. 1987; 35: 644-8.
Daubney ME, Culham EG. Lower-extremity
muscle force and balance performance in
adults aged 65 years and older. Phys Ther.
1999; 79:1177-85.

Wrisley DM, Kumar NA. Functional gait
assessment: concurrent, discriminative, and
predictive validity in community-dwelling older
adults. Phys Ther. 2010; 90:761-73.

Buatois S, Perret-Guillaume C, Gueguen R,
Miget P, Vancon G, Perrin P, et al. A simple
clinical scale to stratify risk of recurrent falls in
community-dwelling adults aged 65 years and
older. Phys Ther. 2010; 90:550-60.
Boulgarides LK, McGinty SM, Willett JA,
Barnes CW. Use of clinical and, impairment-
based tests to predict falls by community-

dwelling older adults. Phys Ther. 2003; 83:

328-39.

Shumway-Cook A, Brauer S, Woollacott M.
Predicting the probability for falls in
community-dwelling older adults using the
Timed Up & Go Test. Phys Ther. 2000; 80:896-

903.

.Viccaro LJ, Perera S, Studenski SA. Is Timed

Up and Go Better Than Gait Speed in
Predicting Health, Function, and Falls in Older

Adults? J Am Geriatr Soc. 2011; 59:887-92.

.Montes J, Cheng B, Diamond B, Doorish C,

Mitsumoto H, Gordon PH. The Timed ‘Up and
Go’ test: predicting falls in ALS. Amyotroph

Lateral Scler. 2007; 8:292-5.

.Walker C, Brouwer BJ, Culham EG. Use of

visual feedback in retraining balance following

acute stroke. Phys Ther. 2000; 80:886-95.

.Arnold CM, Faulkner RA. history of falls and

the association of the timed up and go test to
falls and near-falls in older adults with hip

osteoarthritis. BMC Geriatr. 2007; 7:17.

.Kristensen MT, Foss NB, Kehlet H. Factors with

independent influence on the ‘timed up and
go’ test in patients with hip fracture. Physiother

Res Int. 2009; 14:20-41.

.Yeung TS, Wessel J, Stratford PW, MacDermid

JC. The timed up and go test for use on an
inpatient orthopaedic rehabilitation ward. J

Orthop Sports Phys Ther. 2008; 38:410-7.

.Bohannon RW. Measurement of Sit-to-Stand

Among Older Adults. Top Geriatr Rehabil.

2012; 28:11-6.

.Whitney SL, Wrisley DM, Marchetti GF, Gee

MA, Redfern MS, Furman JM. Clinical
measurement of sit-to-stand performance in

people with balance disorders: validity of data

98



WNEWIE WAAEN wazAnLy

ANNUNT T8I N TALATANNMTIENATITBINTNAGBLINNT

A 3 v a a =
ANEU 3 ATILLATLAL slmﬂquzwmwm

a

18.

19.

20.

21

22.

23.

24.

.Portney LG WM.

for the Five-Times-Sit-to-Stand Test. Phys Ther.
2005; 85:1034-45.

Campbell AJ, Borrie MJ, Spears GF. Risk
factors for falls in a community-based
prospective study of people 70 years and
older. Journal of gerontology. 1989; 44:112-7.
Akobeng AK. Understanding diagnostic tests
1: sensitivity, specificity and predictive values.
Acta paediatrica. 2007; 96:338-41.
Poncumhak P, Insorn T, Prasittimet N, Manota
P. The pilot study on the risk of fall prediction
in thai elderly using five times sit-to-stand test.
Srinagarind Med J. 2014; 29: 237-42.
Foundations of clinical
research applications to practice. New Jersey:
Prentice Hall Inc; 2000.

Herman T, Giladi N, Hausdorff JM. Properties
of the 'Timed Up and Go' Test: More than
Meets the Eye. Gerontology. 2011; 57: 203-10.
Luukinen H, Koski K, Laippala P, Kivela SL.
Predictors for recurrent falls among the home-
dwelling elderly. Scandinavian Journal of
Primary Health Care.1995; 13:294-9.
Podsiadlo D, Richardson S. The timed "Up &

Go": a test of basic functional mobility for frail

25.

26.

27.

28.

elderly persons. J Am Geriatr Soc. 1991;
39:142-8.

Buatois S, Perret-Guillaume C, Gueguen R,
Miget P, Vancon G, Perrin P, et al. A Simple
Clinical Scale to Stratify Risk of Recurrent Falls
in Community-Dwelling Adults Aged 65 Years
and Older. Phys Ther. 2010; 90:550-60.

Lin MR, Hwang HF, Hu MH, Wu HDI, Wang
YW, Huang FC. Psychometric comparisons of
the timed up and go, one-leg stand, functional
reach, and Tinetti balance measures in
community-dwelling older people. J Am Geriatr
Soc. 2004; 52:1343-8.

Morris R, Harwood RH, Baker R, Sahota O,
Armstrong S, Masud T. A comparison of
different balance tests in the prediction of falls

in older women with vertebral fractures: a

cohort study. Age and ageing. 2007; 36:78-83.

Tapanya W and Chamnongkich  S.
Relationship between lower limb muscle
strength and single-leg sit-to-stand

performance in young adults. Bull Chiang Mai

Assoc  Med Sci. 2014:47(3):133-42.

99



