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Reliability of Modified Five Times Sit-To-Stand Test
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Abstract
Background: This study was to evaluate the
reliability of the modified five times sit to
stand reliability(MFTSST) and to examine the
time differences between the modified and
conventional five times sit to stand
test(FTSST). Through this approach, this study
aims to propose a refined testing procedure to
complement existing test methods.
Design: Cross-Sectional Design
Methods: The subjects were 19 women aged
60-80 years, and the examiners were two
physical therapists with 10 years of
experience. The modified five times sit to
stand test adds 5 instructions to the existing
five times sit to stand test to make the
sit-to-stand movements more consistent.
Results: The intra-examiner reliability for the
modified test was “good” for both the existing
test (ICC=.95, p€0.05) and the modified test
(ICC=.95, p0.05). Inter-examiner reliability
was ‘good” for both examinerl (ICC=.95,
p€.0.05) and examiner2 (ICC=.99, p<.0.05).
The elapsed time was significantly higher for
the modified test (10.90£2.32 seconds) than

© 2026 by the Korean Physical Therapy Science

for the existing test(9.94+18.81 sec) (p<.0.05)
Conclusion: The reliability of the modified
five times sit to stand test was “good,” and the
elapsed time increased. Use of the modified
test will help to achieve consistent sit-to-stand
movements and to obtain test results that are

consistent with those of other testers.

Key words: FTSST, Fall down, MFTSST,
Reliability, Sit to stand
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I.A &

= A9 580 wet w19 AT ol s B2 AFEEe] WS 7HAL ATHEAE,
2025). =219] A% Btz Ash 7 WA Aldgsfioksl= AAI7 15l et Bk €15 St =4 wef o
et HHoE A= Qurh Q19 APFL] FP5ES HASH] SRt HA], & 471, A 70, At
4 E8517]9F -2 ADLE7F, 27 ©] AlES d [IADLE7HPark&Park, 2017)18]1 B8 583 54 43S H7t
517 9% TUG B7HPodsiadlo, 1991)2+ #%, BaEr FIALHS % 0] 8 4= 9l= SPPBE7HGuralnik,
1994), skA] &€ A 99, 45 B7I617] 913t FTSST(Goldberg et al, 2012)9}F SHAEA| S R1517]
913t 30SCSTHAHJones etal., 1999) 5°] Utk 0]} Zo] thRE] =219] AA|7]58 7= DA AU 417
o} QU7|E B3 LAY HAE ERlsk] fiet HHEE ARSSHA Hok

I ENA 7hs B2 75 FES ARGk = A71(Sit to stand)= w82 194 $F F9ld} 284 414
W] At 2o, 3 U, 5 9 Bl ¥ uiRIo R 4T MEAE RAISHE SATeE o] FojXith
(Ikeda etal, 1991). 12|11 A7]e} Q7= A 29] Axigkat Zo] Ho|x|qt sfgio] Zjolof wa} 583t} 419

o]zo] x}o|7} QTHGriffin et al, 2021). 2&7](Stand to sit)Q] 19AE AlASAI9] 9F& o=} 2uhA| AIAEA19]
s 1=]ar 39A I JEo|R XA Ho|| thet Foks HiiEsto] gk AAE deti(Ishii, 2018).

Q19 AA71s ERlE ARt B7F 5 oAl | ekttt A7] HAKFive sit to stand test; FTSST)= 47\}01] Rl
A4 Al oAl ' iRt A71E Sk B2t AlRks S74(Goldberg et al, 2012)5t0] F=jokae] {5, 24
£%9] AT (Jaqueline et al, 2023;Bohannon et al, 2019), 7153 °l5A# 5% #3(Goldberg et al,
2012) 283 YAFISE B7K Duncan, 2011)0] AFSEl= AALlL}. Bermejo et al(2021)2 FTSSTO] tigt Alz=
ArRE T A 5% CIR H&EF, B, iy 181 S3Ed 5 A8l ot 43581 shAEY 4o
gt B7tol] &ofoh Eo] A3k 7HA| 1 QIA] g2 HAellS tWdo 2w B} 7hssitHMentiplay et al, 2020;
Karajgi et al, 2019).

SFA|TE FTSSTE &85t Add A1 AHEH Whitney et al(2005)2 71E£9] FTSSTHANNA 5HolE T

A FrE FEAAE Fol 23631l Duncan(2011)& A7) Alofl 52 #1127 582 F451H g2te 99
o|7} QJR}o]| YI=E X A5kt 183l Bohannon et al(2007) BFEA] oIt A17]1& stk A|Alo] Qlofl= & 1A
off thgt ofmgt AFHEE FA] Utk LU A7) Al JEEL] H 7eFEAS SR 971&Y AskE WIAA
N3t 7E w8 o] WA =L AL HiEE 36 HAY ASAHS AHORE ol FA7|A] kol e
135 o&po] Z|thof A A EK(shii et al, 2018). o]2|3t ZofRl= I F& M HediA| 1L, o]E 3 ¢
71ESHE A7) BERS AHoA Wo] "olXE 59 S A HrKSchenkman et al, 1990;Whitney et al,
2005). E3t 41A19] E-8E Aotz U7t AlAlSAS] o5 sEo] Astd ¢ F5o YA IEEs de EAAE
&2 A8 "ckRiley et al, 1993:Ishii, 2018). 7] Aloll= A5 Alof7} of2le 3% G4 FAe= @4
o] WAYstA HrkWestlake et al, 2021). 134 7|53 522 3= B7Ist7] flsf et719}k 41719 7|20l FH9
A 7129] FISSTOlA = =919 71545kt 95} Al WA¥sk= EAAQ] Uit 59 AHe}, Azt HE 9] 9
A3} 5 9] BEAFARGo] gt 22 1| o] it o]o] & Az BAFRREC] ot AEHES o 459 Y
o] /g3t 2AUS FWH H= 579E oA WH I 4171 AARI MFTSSTE AIRFeHe 24 A2 Al 479}
oS QLA Ha Rt At 7|54 52353 2HAS AAPF B R4S IS IAF ST

wrebA] 2 oAl MFTSSTE] AlZ|met 7|12 FTSSTSF MFTSSTS] #HAlZke] &folo] ois] gohx izt
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0. |74y

1. A7

E AT iR} = Cohen® HESFE T4 e HES A T2 7391 G*Power 3.1.0 T2 1 (University
of Klel, Germany)& °]&3fo] AFE3ILE & o= diARIS] FTSSTSF MFTSSTS] 2jolE Lolr 7| 93
paired t-testE o8l A7) 0.6, = 0.05, A 0.82 A3 & HE F7|E AH&ESE 23 34 B2
A7|= 1978°lth. AA| AF A dEES 20%= bS] 239 HASHITh

2 s FE Sl APEH R FojoikE el 60-80t o3 o= AAIFTh *”“7]—?__5'% F53 52
50| flor e, FE, siEjo & Aol glal AT A} e W*JX}E A] HA& 1} FA0
tisto] Fts] et &, & A5 243] olsfetal ApIH o0& ofshr|E Al ot W*&X}E 25 AAsH

o

1) FTSSTHAL

FTSST+= 9JAte] k2 ApAollA ohil ¥ AL k= d] A= ARMS ST AARE $35H7] s 5Hol7t
A= A 5 7|t g2 AR TS VIS HIE TS Fr}. QJxpe] Shbol= 41, Eol= YNk oo
1= °]°1 43~46cm®] AR A AHGoldberg et al, 2012;Bohannon et al, 2010). tARR= Zdish E&]
Hl:}7} E W83 on & 23] 23slo] 71 w2 A|=E FcHEshbjdrnsson et al, 2020). 60-80t] oJA4J2] AA|
SHAAE ”37}°}=—- 7138 11.64%°]tHPorto et al, 2023)(Figure 1,2).

Figure 1. FTSST AlZALA| Figure 2. FTSST Al A}A|
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2) MFTSSTAA
MFTSST= FTSSTOll thAAre] 4719k QE71A] ZAIE ERIskal WS gt AAE SVt X AlolE th33t
dyes

AR o) Aol B Tl 2 571K A|Al0iE ALgsitt. “BEL ofxjo] FjAub 8. A e 24
Sl we AWeld WA mhR FEo] B WX wa’ F 42t UAl el QokRAlR. (Figure
3,4,5,6,7).

Figure 3. MFTSSTS] A|Alo{1 Figure 4. MFTSSTS] Z|A]o{2
‘TLEZ o7o] Z|HA|mA . AHEEZ FAGIEAL.

Figure 5. Figure 6. Figure 7.
MFTSSTS] Z]AJo]3 MFTSSTS] A|A|o4 MFTSSTS] A|AJo15
2 AHoA HA|ERA L. FEol B2 dAAR T 27 UA oAl
olFAR.

3. 2tz &4

H AFoA 79 AFEE SPSS version 22(0IBM Crop., Armonk, NY, USA) SAZE 1S ARg3to] BA519
I HE HolEe s A AR ol AlE-Ya 374 (Shapiro-wilk test& AAISHITE. FTSST
MFTSST®] BaA1Zte] HlwE 93l paired rtestE AAISH] ZA5IAIL B4 F24= 0.05% St MFTSST
o] AFE H7IE Yl HARE AFZ=(Interclass Correlation Coefficien, ICCo =71 T2 v14, ojad ¥
ZF, AUX]), AR A2 Z(Intraclass coefficien, ICCy =175 B7F4}, oAk ¥isF 1y, ArfU*])o]-8-5
Hrlsidon ICC Y AFZ 7|32 ICCL0.05: poor reliability, 0.05¢ICC{0.75: moderte reliability,
0.75¢1CC{0.90: good reliability, 0.90<ICC: excellent reliability® AAISFAtHMunro et al, 2005).
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M. A+2%

1. A7 AR B4
2 AFol= 1989 o duidAEe] A7Istom, ottt dhdAEe] B+t A% % Hat AlS, Hat Aol o
AR Table 10 A5

ot

Table 1. General Characteristics of Subjects (2=19)

Variables Mean + SD
Age(yrs) 63.11+1.41
Height(cm) 155.37+1.18
Weight(kg) 53.95+1.56
BMI(kg/m) 26.22+1.81

2. AAAR L AARY AlEE

AN I AR Alo] 9] AR SIS QJsf SUFH ATTIE thdo = 27t 2314 S99 AARN I AARE
29] FTSSTY] 4IZ|%=(ICC=0.91) 183l MFTSSTE] AIF/(ICC=0.90)Z X5 0.90°¢2 =2 =2 A=k 32 Elst
A3l AR 0] AAEE T AARe] AFEE vlwsk Axt FTSSTY] A1=|(ICC=0.95)2F MFTSSTS] Al=(ICC=0.95)%
L5 0.9001 02 =2 A=gE gRIsHItHTable 2).

Table 2. Inter-rater reliability of two examine & Intra-rater reliability of examiner 1 (Unit: sec)

Measures Mean + SD ICC (95% CI) p'
Examiner 1 Examiner 2
Inter-rater FTSST 9.30+2.17 9.19+1.67 0.91(.82~96) 0.001
(ICCz1)
MFTSST 10.90+2.32 9.94+1.81 0.90(.79~.96) 0.001
Day 1 Day 2
0.001
Intra-rater FTSST 9.29+£2.17 9.39+2.27 0.95(.88~.99)
(ICCy1)
MFTSST 10.90%2.32 11.26+2.42 0.95(.88~98) 0.001
aMean+SD

FTSST: five times sit to stand test
MFTSST: modified five times sit to stand test
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3. FTSSTS} MFTSSTO] BH#A|7} v

FTSST £ MFTSSTS] BHAIZME Hlweh 23 vlash] 9o g3HE ~H3S XS 23k HARRH (p=0.001),
AR2(p=0.002)2 2= T+ Aakgt B% FTSST 2F MFTSSTS] HHA7E Afo]2] 8-0]5t o7} Q18-S selstqirt
(Table 3).

Table 3. Comparison of time between FTSST and MFTSST (Unit: sec)

FTSST MFTSST T P
Examiner 1 9.30+0.50 10.9040.53 -5.34 0.001
Examiner 2 9.19+0.38 9.94+0.42 -3.52 0.002

aMean+SD
FTSST: five times sit to stand test
MFTSST: modified five times sit to stand test

v. o %

B2 AFe £ 7|29 FTSSTSF MFTSSTZHY] Alzb Zpole}t Algmg YopHs1 si9ict. & A9 Zit
MFTSSTA] Wt AQFl= Al7to] FTSSTA] B A8Fl= AlREETH 4A S4H| wat Z2oRsta Adsl= A=t
9] H|& T3} FTSSTE 10.53% 2 MFTSSTA] 26.61%% MFTSSTOIA 28] Z71EL E91519a!, E3F MFTSST]
A=t AeS AT 5= UG

E o45ro] Aufo| A MFTSSTY] B 48 Al7to] FTSSTS] Bt 48 A7k Hrt GolstA 2t 2 dAFoA
FEE oAl VAL FHEE FAHL. FEE Rl 7[R atA| 8. - AHA HXuAlL. RE
o] ¥k |A v Q. FAETF YA A golEAl Q. Bl 5719 A|Aof7F 7k ATt

Melo et al(2019)9] =919] FIAE BRI5H7] Y3t FTSST AFolA A7) F23 Jiolg 24 Hi ARz
goJstoict. SHAIRE Meijer et al(2000)2 223k 7ML Sl k919 75 H7]= SRS AlSHoIA] AMGE=
RS Eo17] Yol ZAA ARFR0 Hegt AEHAS J7HA A71E et st ojggl olf=
22 9Ao]| 7o} WA dojuAL o] TshA| FERTE QRO R Foj7k= F&o| WAYSHA =i ol=gt 54
9] AghS FEZ ool Z|HA AR, 9 ‘FEo] WS HAWA|L. ghs AAolE ARgo] 59 AR e} TG
843 el 74 ol ALEch 83 TS A oA HIAuA R 9F ‘AHE FASHA| R B ZJAloj= A
g 4715 5] A5t did2E-Z AR Aotk AR} A B = A4 54T & FFE v)H
THLord et al, 2002). Cheng et al(2014)2 AP RO Y2 =2 AHvrHE o] Ao FFE F1 7|5t
Al 7152 GABHA] FRkal 31 Mourey et al(20001 A1ZPE. Q2lof wket Aeo] F4] olF £zof| Zjo]
£ PIA7IE ERlo] Hoka it viAjEto R ‘FaE7t UA| gl golsAle. = e 71 AskE WA
QoA AREEGIEE 7] Al WYoHE B8 B2 F5 B8 AY BAlol HAst A, 4=2]o] A Alofslr]
wzol] g719] =3 sk 71 GAIE Alolsh] 913t BE w2 A Aol Fatt 848 g, FEHE
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I8 W=Ebd o] ¥-8glo] " Q35ltHWestlake et al, 2021;Ganea et al, 2011). 3FAgF =219] 7% AA|5go
gt wete R SEAOIsE 4, HSY 2h, 87 24X AGo] et 0na AFAL AolsA Fal g A
7} vbgs o] UAko] Q19lo] Fl= 93] QIz} & shite] ZAtolaly HoR| 1 Yt Zecevic et al, 2006). £ AL
ol A= 57FA19] Z[Ao] AREZ Bol AR Tt 5AFe] S3iEto] ofd AlAY g8 85k 2719 A7]
£ TO=2A FTSSTR AZF 2po|7h WAEsHA] E]QUeh. ERE AlZERe]7} gt whet Fejofsl= ek =
FTSSTA] 1978 & 2%8(10.53%)2F MFTSSTA] 199 % 57(26.61%) 2= 28j o]4<] H|&o] S7FdE AT 4= U
=g

Roebroeck et al(1994)2 5421 A7|& si7]|¥aliA= &2l A

o

Ao

—_

A A9 59 ols2 sl 3HA|
FEY JEol7t ¥R ASS ol AIACk WAL SIltE A7le EeE FSHAA 4PARE UirolXitt
(Schenkman, 1990). 194 38! momentum phaseZ 234 AlIZ6l7] Yol AdEol7 YANA EE]7] 2A 9
AHHE YEE E59] F3lo] YISHA Hok. 294 momentum-transfer phaseZ Jgo]7t R x4 ojx]7]

Aot EE o Yol WsHA "t 3974 extension phase= WE3Hdo] o d5w3d ASE

olop7|5t JBTEo| HE SHA == TAolH: 424 stabilization phasew= YBTEL] H A & o /3=
7HAA = /\17]% mstA dot 183 = 19AlE AR S419 9F o5 E A ARAoA F7ke] Zwte]
Tl 712Y & FEHEY] wde 59l IBEEY wo] WSk xtolt). 2@ AlE AAlSAe] shde s P

o] ¥olstH Fswddo] XA of 7] M7R|9] B w ZHto] oF 7 &Uste] A7te] 4 7ol WA SHA
ot 394 A doe] ZXH| Il H|Zko] AN E BE7] 7HA|9] o= Wit oJgo|= XA thgh
Fo1E viEote] o2 AAIE T 4= AtKIshii, 2018). o1EA eE71et A71= Fek&’l 2go] UATE SRl
20%1% F9, #4355, T fA, F5Y 9Al. 589 A, 24E T, FAY, Eud AoF 59 sHskE Ao
whbA Zpol7} EAYSHA| E]3l(Janssen et al, 2002) 471 Al #8529 Ash= AA A S4HE H=Z olFA7IA
%oto] AapE o g Hegt ghr|et A719] F&to] o2 ¥Rt Roebroeck et al, 1994). £5] FTSSTY gkl =2l
I} o] ZFepslel 4lA|9] EQhyAdol Qe A A7 Al O] HEE ARESHAY Ee] EF9 sHX|9] BAEE
R A5A 7] (Alexander et al, 1991) A7t AL &3l 4719 &&= =71 A)7]A EtHSchenkman et al,
1990).

Zhang etal(2013) 7|&9] FTSSTH & ] 5]'04 Q19) Pt AEEZHADL), BEEAe] =74 &
S(ADD) AolE A5 & & l=Alol tigt A5 X3et 23 IADL A8 913 BYEE AR&o| 7hsoh #35
7} By e P39S R i 5ES ¥ 7}0}71 FEROR HEHQl FUhE AsiME 25 o A7t Bast
ThaL 5Fit}. ERF Howarth etal(2021)< FTSST-4 7] 2+9] 554 wstof| thsf| dAtet A F7|nkte] o]zt
RS ERISHIAL ol FTSSTY %71 AAof W& Ajolof ofsf Agsts HAR| fAMdo] Akl alolzkal
Sheltt. ol#et k= 41719 2710f thiek 2219) Mol RS JHIT AFEA] kot 'WA¥sk= EAIR |2 A7
t}. ol= AAFRY &4 B84, 2548Y ASk=E A7) Al oA E HASHA EQFEAE S7HIZIA ErkRiley
etal, 1997). & 7oAz F5Z Aol 7IHHARAL. FHS FAISHL. FES YRl 7[R 8. W
Aol A EHAEAIR. FEo] 2 WA vpA| 8. FAETE WA @A glolAl . B 5719 AAJojE ARGRHe R
AAY] 28E B3l WAtk 2 WS T SYole tIAlA PRI A= 71 B7HY JoleE =Y
U= E71F07F H7| e gt o]2fRt oA MFTSST+= 71&9] FTSSTE EATo 24 B7ipd) A] K} &2 41g
7 e 2 919

2 A9 xﬂé_@% AR, 2 A WA AAoNA oAE AAskGint ol 71&9] FTSST7F 2okt 1e]ar
w40 e BrHeAE ARgo] EH o]2fdt FAls EAETR ofRke] WY HIET) 7] wiEolrh wEbA

O

ﬂl

=
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O
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ofxfe] 2okt Bk ARGl Et BE wole] ZefoRsle] g AR AFo] Basi B A Qe
welow A Holth WEF i WIS BX0h 2 A WS 7H ] A9 il Qs Feloksiel
ofShE ASHE Q18] F7Ha1Rl K Alolol= WHE eIk 4719 ofeigol Slgich. mebd o el oAl ol
$550] nekel F714Q) A7 WAy Aol

r°l‘

=

T

V.

i)

2 Aol Axt 7)1&£9] FTSSTAHARRGE ofUgl MFTSST E3h =2 AlFwr ety & AL Alo|9] HHFA|ZH
TS ROt Ao]7} BRI QUL RA|oj7F 27Fel MFTSSTE Aoz A Qt719F A7) A 28, AlA|9] #+9, 834
J83 54 87T S Ut wWEkA MFTSSTE Bofl Hot AdFQl oot A71E H71eh Qv Qick

F1E

et

AR, 20253137 BA. 2025 0 5AH
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