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Reliability and Responsiveness of the Korean Version of the
Trunk Impairment Scale for Stroke Patients
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'Department of Physical Therapy, Daegu Health College, Daegu; “Rehabilitation Therapy Center, Bronco Memorial Hospital, Hwaseong, Korea

Purpose: The purposes of this study were to develop the Korean version of the trunk impairment scale (K-TIS) and to examine reliability

and responsiveness of the K-TIS in patients with stroke.

Methods Subjects of the study were 51 stroke patients (mean age: 57.78 years) recruited from two stroke clinics. For the interrater and
test-retest reliability, two raters measured the K-TIS two times using video clips with an interval of 2 weeks. For the responsiveness, in-
tensive physical therapy training was provided to all participants 2 times a day for one month or three months depending on the onset
of the stroke and the admission rules of the two clinics. Inter-rater reliability and test-retest reliability of the K-TIS three subscales (static
sitting balance, dynamic sitting balance, and coordination) scores and total scores were examined using intra-correlation coefficient
(ICCs,) and Pearson's correlation coefficient (r). To examine responsiveness, the minimally important difference (MID) was calculated with

effect size.

Results: Inter-rater reliability of the K-TIS subscales and total scores were all high (ICC3,1=0.920-0.983 and r=0.924-0.984). For the
test-retest reliability, ICCs;=0.805-0.901 and r=0.806-0.903, and the MID for acute and post-acute as well as chronic stroke patients

remained in the mean change range.

Conclusion: It is suggested that the K-TIS might be used for clinical and research purposes as a standardized tool for stroke patients. In
addition, it can also be useful in establishment of treatment goal(s) and planning treatment program(s) for patients with stroke.

Keywords: Trunk impairment scale (TIS), Reliability, Responsiveness

M2
HESE HEo H4 B ard = Qlsto] R| 54417 5H
ZH’H T OJAPol7h HAlSEo] 24A17F o) A= A Sl

A}
= o
elhebs sl ole] = 0w A8 Aol
Ak e 2] A3Eo 2= AP0l 192 2 Y& 2RF2] 60%0]]
A AV AR oS T ek

i

ol2] 89150 HEF 7 eEol T2 vIAAIT g2 A%
2] Aol o2 ApAlol| M e AE A 55 S AYe
83 A5z EJ_OPE‘EP" B ARl A P 2E L 271,
SEE Aol A LoA7], Qe Aol A dojAA 7] 55 HIRsH
of QY] gt ot 7154 S5 3ol Ri=A] East
o 58 o T A S QASAA hefR A 2 E ol A
ZoelE 2dE Ao R aedoR FAU ¢ e EE AT

A1) %%4 el =% =
of| A of| Fofl Tt S ARHE of e} 2] & A 123} g of| A e -
S-agkoju]7} ek
S5 TR R Aol 2 w2 e At
olafalin QAR 22} g1l 18 p] Sk A5 AR
(International Classification of Functioning, Disability and Health, ICF)
of A% A Wb Baslh 2 R e Bl 7l
2 BAA AR, 22T A%, 548 5 AAAEAS =5)E)
I ATAQ) A S wleko 2 Biato] Alefe} Bal x| 2o Aol ¥
ot B 2 545) U Sl 119 U 2
kel Bashch! Bz A whE, i E He] B
=2 ¥7He 2 = Sitting Balance Scale¥}? Trunk Control Test”7]' Ql

m)i

Received Jul 23,2015 Revised Aug 16,2015
Accepted Aug 18, 2015

Corresponding author Jooyeon Ko

E-mail 7806218 @hanmail.net

Copylight ©2015 The Korea Society of Physical Therapy

This is an Open Access article distribute under the terms of the Creative Commons
Attribution Non-commercial License (Http:// creativecommons.org/license/by-nc/3.0.)
which permits unrestricted non-commercial use, distribution,and reproduction in any
medium, provided the original work is properly cited.

www.kptjournal.org 175



KPT The Journal of
Korean Physical Therapy

5 AR WA B0 W) $10da) 2
o 4 1751 5.2 A i o
Aie) 715NN BEIHE S T B AR Ble)
£ =AM, Rivermead Motor Assessment®] ‘T2 @} 5%
o] A, Chedoke-McMaster Stroke Assessment2] A 220 FELo]
AR B BB i Wy

FE A T (Trunk Impairment Scale, TIS)+=

W5 e AN T BE S T3S BN
L 4257} A3 E ke S OR) AR 9 7150 85
fex]
=

& 7T IS 2004 il o] WA ofe] HE % skl
715853} 2| 2 A 8o Bt Aol W) AL Qe s
0] 749, vz % aje] BelAw reliaAel A 3AoA 71
BRI} 2o AT 2 %@% AR 2 B

Tl

=ahel Wb el Al E_g]. ] @57} =o E—TL% %H&E}. EPEW
H oo A ;514194 Tise] thet -2 2l o4 5‘—4 ATLEH
L3 AR E A3 st
] 319t st asluto 2 7]1%}'8}3%} Bl
L]. 2k 3A, oI 2 | TISE FH=tolwle, 9o
o WS AX 23} AL EA, 23 T
A7} 28] 2 AAR- A A} A =S Bl AlA), k|
1l 347 o] 5 Bx}e} w6714 o]A)

FAE 2 HSAR] =T E s 2kl

-0
I
2
flo
f.l m*

¢

2

rE
12 2

<
H
2
=

&

J
w

iy

f
b (S = A 1

=
K
|

ok 1o

@ e
oxl
El

9 ox

.
==
o

i) =

= 1

1o 111.1

o oX

¢

rE

L%

2

)

rsk

)

o3

H1

il

o

rO

St

K

rf
4
0=
rE

1. YA 2 AP
BEEAHE) AR w0} 1% BeAR B3] WIZHES 2lep]
2J5}o] 20149 195E 629714 A7 A4 2709 713 &
oA A &S W= WHHE ﬂx} 1273} Aubg oA A &S
L FP oF x} 39,5 5138 WO B35}
%ok S-ejutere) Ay w ol %94 WE 23} QJ7Iro] o
e 'ﬂ1 Xﬁﬂtﬂ o] Bt 71 A =277k 671 o]
4o

%i
_o'L
N,
2
o
oflt
o
L
.1.4
i
i rﬂ

176 www kptjournal.org

Jooyeon Ko and Youngyoul You

Table 1. General characteristics of the participant

Variables and category

Age (year)
41-50 16 (31.37) 45.06%3.13
51-60 11(21.57) 53.00+1.67
61-70 16 (31.37) 65.69+2.55
71-80 8(15.7) 74.00+3.30
Total 51 (100) 57.78+12.06
Sex
Male 23 (45.10)
Female 28 (57.90)
Diagnosis
Hemorrhage 27 (52.94)
Infarction 24 (47.06)
Affected side
Right 24.(47.06)
Left 27 (52.94)
Duration of onset
90 days > 39 (76.47)
180 days < 12 (23.53)

Values are No (%) and Mean+SD.

2 2Y=7 U YUY
1) SSEYH(TIY)
BEEAHEE 20049 A& 2708 HEFA] g AR
o 42 9 54 T 20| Held $HE BrsHe Epoltt
BEEANEE FHok| 38, SAEE, 19T 88 5 7
o Bh9l 4 2 T4Elo] Qlrk AHekr | SH Aol A 8L
PR 4 A ka1 102 59k ES AHIE FAISHEA], AR
7l chelS ohol kel 912 WApAAS o) o 1S £
Shex), Bk 22 vl celg b2 o 912 AR
2 v o]k AKJollA] AR SAjolo] Lhebben) 5] 744 ¢
S WA 10280280588 R 07 B
915 etk B A1 E S9N A s} 5l
A 913 5] A A 10hS] 50 45l
7] 0-1218 Hofsto] 5 0-10%0] Rofgic 9o SR AmE A
B SRR g d A B ST o ROz 7
A g o] wheh 01 Tz 0288 Hofste] % 0-6%0] Hofgl
o BESAREE V) Sl AR, & 177 2 24 el 034
oI B8 £ AL I B o, L
ol o o

KN
=
A2 7} ZAb] sl o, 71 Aata AARE 7F L HARA A
FUATA S = 1CC=0.85-0.99 Z12]2L ICC = 096-099TE K-TIS
= Appendix 10| 4] ZFl& 4= QJck

J Kor Phys Ther 2015:27(4):175-182



Reliability and Responsiveness of the K-TIS

2) TIS 23} oty
BELNAE T AVNE 0] HEFE 3] 7157 )&
4 A ARz e ARG Qlom, ST EE @.594
7S st A7AR= YAAIR] Geert Verheyden 2 FE] SH= 35
ST Ffdko] gigt 5913t Edloly DVDE S8l A%
ool © Frhere] I A 913 7] HAfl
YO =2 A e, %x{x}g} 2alz o oqow Z}ol9 tq_% e
7, 1AL thA| Bk =
vt v Stk
MRS AAISERTE

59
=

S AU ko] N5 g

ficient, ICCs,) & 1] o]&ASA|4>(Pearson’s correlation coefficient, 1S
AT ICC = 0907, ICC=0.75-0.90’, TCC=0.50-0.75, ICC= <
050 5 A7) AR =7h e, Fodh BE, A e UERin,
r=0.00-0.25, = 0.25-0.50’ r=0.50-0.75, t=0.75 <’ 5 ATTA| ¢l
OO A, FAbol A L& AT EA, S EAE
Urehtiiz 7102 szt e ZALE Sjele] MIDS T
H THA (paired t-test) S A A3k Minimally important difference
(MID):= effect size S ©]-85}97 0.3 x baseline SD, 0.5 x baseline SD= -
B}k 2} o] A A 27]+= Window SPSS ver 22.0 (IBM Inc., Armonk,
NY, USA)E AHE-8I1AL, 2= EAISH] 1-9)0& a= 0052 A5t

sk
1) A2l & 2IE FAL

2O BESAHEY AR U U 2ALE Sfsto] HEF
7k 9 Az o) 3 ol E B BAHTAB,C D) e

R TIS 7} =] W80l gt o] 2 %419k Edflo]d DVDE ©§

A T8-S AR T A 24E Ak Edold B 27

A5 2%(A 2 B)= SR 7 S AARAEAR A AL 915t
Sapape} 25 714 0 2 23)0] AA FEEAAAHEE APYeiaL 1
& Y22 FAYsieleh Wt 2AFE 91ste] W EER
] 79 A S8 AAIRE Al 0. 25 E ARAEAL S-S B
R & 37 ol T2jal 9 W 547 ol % HES Sk i
o|Fo] 2}7] kR BEEHHES APYSlaL iR A 2 A g7}
S vt e = skic T APgE atejste] tHd HEF
BEato] - 2 A Yol A o7 ool YYA RS WL 9o
o] 2 &l Tt 7152 Sk 125 o] 7|3to] Faste 2 374
ZHe) A& 7170E AASHRIaL, 58 B 5471 ol %= 3711 mnte]
Al710] sfigsh 2 dnhgele] 2 ldshs S5 ol 59 Y
A71E arefste] 7fE= AAsiolnt di A& 27] desh e

oA 19 23], 3 53l0f| A PL7|7F B2t WFAR] 2 EARE T

YTk k2 2wo] 51 TIS A4S F2 e 2HRHC U D)
Fojg ulc) e 291S B gr3skE Tiso) 32, 7o) 51914
=, 71e)3 57 5o thstel W42 Folsgirk olul, 245 CotD
L it 290 dhstel A2 QAL A 2

2 448 Holsheg sigict

R LR L é%;zr 2+ ZARRYZAL IS

% 2 23]o]] 24 AAJE 3 v
AARF 7F A E = [CCy,y=0.925-0.951, r=0.940-1.000, T H A4
ICCs,=0.920-1.000, r=0.924-0.9842] =2 A2 =& Ve TH(Table
3). 7} A1) ZAALAIAL A2 E= ICCH T} igko] 0.848,0.849 (2
AA}C) 12]31 0.856, 0.856 (A A} D)= LEFHTHTable 3).

Table 2. Mean and standard deviation of the K-TIS for reliabilities test (N=51)
Rater A Rater B

TIS First Second First Second

Mean (SD) Min-Max Mean (SD) Min-Max Mean (SD) Min-Max Mean (SD) Min-Max
SSB total 5.8(1.5) 0-7 5.7(1.7) 0-7 5.701.7) 0-7 5.8(1.7) 0-7
DSB total 52(22) 0-9 6.3(2.2) 0-10 5.0(2.3) 0-9 6.2 (2.0 0-10
COO total 1.6(1.3) 0-6 16(1.3) 0-6 13(1.2) 0-6 1.6(1.3) 0-6
Total 12.3(4.0) 0-21 13.6(4.2) 0-21 12.0(4.1) 0-21 13.5(4.1) 0-21

K-TIS, Korean version of trunk impairment scale; SSB, Static sitting balance; DSB, Dynamic sitting balance; COO, Coordinatio.
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Table 3. Inter-rater and test-retest reliability for the K-TIS (N=51)
1st test 2nd test

Inter-rater

ICGs; 95% Cl r 1CGs 95% Cl r
SSB total 0.951 0.911-0.974 0.958* 0.983 0.969-0.984 0.984*
DSB total 0.940 0.891-0.967 0.940* 0.920 0.857-0.956 0.924*
COO total 0.925 0.892-0.948 0.929* 0.939 0.889-0.966 0.939*
Total 0.938 0.922-0.969 0.976* 0.961 0.929-0.979 0.961*

Rater A Rater B

Test-retest

ICGs1 95% Cl r ICGs, 95% Cl r
SSB total 0.896 0.815-0.943 0.903* 0.901 0.824-0.949 0.902*
DSB total 0.875 0.670-0.839 0.875* 0.873 0.667-0.810 0.877*
COO total 0.805 0.710-0.886 0.809* 0.814 0.670-0.865 0.806*
Total 0.889 0.735-0.915 0.879* 0.892 0.748-0.920 0.895*
*p<0.05.
K-TIS, Korean version of trunk impairment scale; SSB, Static sitting balance; DSB, Dynamic sitting balance; COO, Coordination.
Table 4. Minimally important difference for the K-TIS

Baseline Mean+SD After 1 mo. Mean=SD Changes Mean=SD 0.3%Sp 0.5%Sp
Acute and post-acute stroke patients (n=39)
SSB total 479+2.43 6.26+1.37 1.46+1.90* 0.73 122
DSB total 3.62+2.81 5.82+2.79 2.36+1.97* 0.84 1.41
COO total 1.56+1.45 2.38+1.89 0.82£1.19* 0.44 0.73
Total 10.03£5.94 14.46+5.29 444+331% 1.78 2.97
Baseline Mean+SD After 3 mo. Mean+SD Changes Mean=SD 0.3%xSy 0.5xSy
Chronic stroke patients (n=12)

SSB total 6.08+0.29 6.67+0.49 0.58+0.51 0.09 0.15
DSB total 4.42+198 6.25+1.60 1.83+£1.34 0.59 0.99
COO total 1.00£0.43 1.25+0.62 0.25£0.62 0.13 0.22
Total 11.50£2.35 14.17+£2.04 2.67+1.30 0.71 1.18
*p<0.05.

K-TIS, Korean version of trunk impairment scale; SSB, Static sitting balance; DSB, Dynamic sitting balance; COO, Coordination; Sb, Standard deviation of baseline.
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Reliability and Responsiveness of the K-TIS JKP T

Appendix 1.

Korean version of Trunk Impairment Scale (K-TIS)
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Korean version of Trunk Impairment Scale (K-TIS)

Jooyeon Ko and Youngyoul You
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