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| Abstract |

PURPOSE: This study examined the test-retest reliability
and clinical utility of the Modified Trunk Impairment Scale
(mTIS), Trunk Control Test (TCT), and Postural Assessment
Scale for Stroke — Trunk Control (PASS-TC) in patients with
chronic stroke.

METHODS: Thirty-eight stroke patients were reassessed
using the mTIS, TCT, and PASS-TC with a seven-day interval
between assessments. The test-retest reliability was
evaluated using the intraclass correlation coefficient (ICC, ),
the standard error of measurement (SEM), the minimal

detectable change (MDC), and MDC%, as well as Bland-
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Altman analysis. The relationship between the mTIS, TCT,
PASS-TC scores, and the Barthel Index (BI) was also
investigated.

RESULTS: The test-retest reliability for the mTIS, TCT,
and PASS-TC was high, with ICC values ranging from .91 to
.94 (95% confidence interval: .83-.97). The MDCs for the
mTIS and TCT were 2.35 and 13.9, respectively, while the
MDC for the PASS-TC was 2.54, all below 20% of the
maximum possible score, indicating reliable measurement.
The optimal mTIS cut-off score for distinguishing between
mild (75-95 points) and severe (50-74 points) dependence on
the Bl was = 9.5, with an accuracy of 79%. Patients with an
mTIS score = 9.5 (out of 15) showed an 18-fold higher
likelihood of achieving a mild level of functional independence
than those with a score <9.5.

CONCLUSION: The mTIS, TCT, and PASS-TC showed
high test-retest reliability and no systematic errors in chronic
stroke patients. The MDC values were reliable, indicating

meaningful change. Among these, the mTIS is a sensitive and
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auseful tool for predicting functional independence in clinical

practice and is straightforward to apply.

Key Words: Barthel index, Minimal detectable change,
Reproducibility, Stroke, Trunk control
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Ne AE AR SIITE ARl eF A|Tke) A efat
29l dgto 2 Qlste] m} A7} ARl 9 2}
ofsff A&gto] WAE 4= qlemz 2 AoA AREE
AE 24 H7EE A8 T 4 gle ke A= Sk

TO| HE - AES G-power‘j £(3.0.100& A&

= A5 = .0537] 9fs)
oz 51glS uf, 225
HE 37]7} 429501tk mTIS, TCT, PASS-TC2] HAJ-
AR A2 =(CCy )= AAA Eefx & Yl
2013; o)l A JmAtell ol A& B7F & Hat 7Y
Aoz Agristel AARE A#=S Has)
(Chen et al,, 2007). H7Fke] 7]} ok A 2|40}
She A2 AE=EE S7HA7IER 24 3 Al 3-5
8ol At BrksHeleh. AAAEY A A B
A|4(barthel index, Bl)x= 2F} 2] 2AL] o] 3f H7H= 3
th. AP AEL] mTIS, TCT, PSSS-TC7} 7|52 =3
42 LEI 4 9] F KBl H4: 5074 £F
Aholl, 75~95: A= Fof) o0& -[T‘é‘}oﬂfl}(l\/lahoney &

K

Barthel, 1965). & oAl dukolshz o]l EAJL o)t
71229} B4 2 B EALe] IR S o], Kk
W, 3717, vh] 9], MMSE] A28 $5sk %t
ZE glofe =4 IHelA FEHY), 55 HHEeH)=
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1) 3% AZE Aol 2] = (modified trunk impairment
scale, mTlS)

mTIS= ¢ TISE| A& ke H] ;&53 F=o /\Pxﬂ
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gHE o] 72| 7l A4l 4480, A2u}F Ut 85
o] t}{8]
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A AR EE 45~1.00[17], = ulolo] Hrt H&
(FMA), vhel 2]=BDe}t et B =73, r = .89)
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(systematic error)7} QAT Q=] AAS)7| 959
AAEA] B AolS AL olgtel BAY
ot =3 SAEES =YX P k] flsko]
Altman and Bland " o] 831910211, of= 1A A7)
AF Bt A AMER B7)5H, 95% X FHAIZRS
ek, Azt 2 7P} Blol ofit kS mlxeA|
ZRAE 3] B89, wAHH](odds ratio)E -1tk

T4 A 54 FAR00)2 YoudenZ]’\E olg3lo] 2
A9 Bl 71290154 S % d)e 289

o, W17 (sensitivity) 2} E-©] = (specificity), WA, 241 of|=
T=(positive negative predictive validity), %2+ (accuracy)S
Foigom, AR §94EE a - 052 Sk

I, gzt
1. SR

Aol Folgt A dAbe HES 2k 8PS
2 2= 18%(474%), A= 201(52.6%), BT

[e)

2 5163 + 14674), S1 7|7+ 847 £ 3.017]19, L] 7Z M
24(63.2%), =1=3 14%(36.8%), £} - -5 HupH|= 7+

Z} 1578(39.5%), 234(60.5%), MMSE-K+= 26.02 + 1.74

Holglom, Bl 7834 + 13.33740]lth(Table 1).

2. mTIS, TCT, PASS-TCQ| E7| Q9F

2 Aol A mTISS] AARAHAHAL A= % ICC = .93
(.87~96), TCT2] ICC = .94(.89~.97), PASS-TC2] ICC =
91 (83~95)2 HARAIHAF U &L =ozloz et

Table 1. Characteristics of the stroke patients (n = 38)

Characteristic
Gender (Male/Female)
Age ()

Onset (months)

M £ SD (min~max)
18 /20
56.13 + 14.67 (31~83)

847 + 3.01 (5~17)

Diagnosis
24 (63.2) / 14 (36.8
(infarction/hemorrhage) ©.2) (36.8)
Side of hemiplegia
(Left/Right)

MMSE-K (score)

15 (39.5) / 23 (60.5)

26.02 + 1.74 (24~29)
Barthel Index (score) 78.34 + 13.38 (52~95)
14 (36.8) / 6321 £ 7.62 (52~74)

24 (632) / 8721 + 592 (76~95)

50~74 (moderate)
75~95 (mild)

MMSE: Mini mental state examination

Table 2. Summary statistics of the 3 trunk control measures for the patients

Mean(SD)
Measures Medlan(Ql~Q3) Mean Dlfference ICC;s), SEM MDC p
Range(Min-Max) (SD) (95% CI) (MDC%)
1st test 2nd test
mTIS 81.(7)?6(31];4)) 81'(3)(95(3'13 1? 36(1.19) 932 852 2361 715
113) (13) (874~.964) (27.517)
82.89(20.73) 80.55(20.54) o 13,048
TCT 87(74~100) 87(74~100) 2.34(6.87) s06-970 | 39 | 7068 |
(23-100) (23-100) (:896~.971) '
11.61(3.07) 11.39G3.11) o 2552
PASS-TC 12.5(9~14.25) 12(9~14) 21(1.29) wrosn | 2 | @iy |
(5~15) (5~15) (:837~.953) :

SD: Standard Deviation, Q1: first quartile, Q3: third quartile, mTIS: modified Trunk Impairment Scale, TCT: Trunk Control Test,
PASS-TC: Postural Assessment scale for Stroke-Trunk Control, ICC: Intraclass correlation coefficient, CI: confidence interval,

SEM: standard error of measurement=standard deviation of all the test-retest score xV1-ICC, MDC: Minimal Detectable Change=

1.96xSEMxV2, MDC % =(MDC/ mean of measurements taken) x 100%, P was based on paired t test.
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Fig. 2. Bland-Altman plot for the differences between
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95% limits of agreement. The two dashed lines;
95% LOA.

with A A Z]4=2] mTISe} TCTS] SEM2 7}
7} 85, 5.03, PASS-TC= 922 AA-ANAANY & B+
A2 20%m] ko] $1aL, mTISeF TCTS] MDC+= Z+2t
2.35, 13.9, PASS-TCS] MDCE 2.54= 20% w|gko =
AEE = Sl ol Stk mTISe}F TCTE| MDCY%+=
Z¥7} 27.35%, 17%, PASS-TCS] MDC%%= 22.08%2 =
g A 2 3% REe E 83 4= 9l HflelTh

= g7k 11 gk 2 AR 7kl 23t 2ol 7t
glomz vAAZ e A= WAE A dthp =
.32~.71). Bland and AltmanAtZ = =0l 95% U3
A WY mTISY AL 24, TCT: -13~13,
PASS-TC= -2-30.2 FHAF AN 7+ Hat Zpolof thgh
@2} H 9= Al= @yt 5h¢lth(Table 2)(Fig. 1)(Fig. 2).

3. mTIS, TCT, PASS-TC2} BI2to| ZX|AE! S| FEA

mTIS, TCT, PASS-TC7} %% 3k}9] BI(o] 54
BI 75-95=%%, 50~T4=3-5)°] olm3t kS vl
A 2A 2 B HEAE 3 A3 mTIS(p < .018)7F 14
F714% Blol 17698) 9% F= A0 et
L} PASS-TC, TCTE #Z204] 7|2] ] 9Jrh(Table 3).

Table 3. The logistic regression analysis relating Bathel
Index scores with the mTIS, TCT, PASS-TC

Variable B SE Wald p

mTIS 571 241 5615 0

Odds ratio(95% CI)
8 1.769(1.104~2.836)

PASS-TC .055 .169 .107 .743  1.057(.759~1.471)

TCT 015 .029 269 .604  .985(.932~1.042)

Constant -4.073 1.490 7.469 .006

mTIS: modified Trunk Impairment Scale, PASS-TC: Postural
Assessment scale for Stroke-Trunk Control, TCT: Trunk Control Test

Table 4. The ROC curve for mTIS test scores

Variable  cut-off value AUC SE p Value 95% CI

mTIS(15score) 29.5 .860 .061 .001 .741~979

mTIS: modified Trunk Impairment Scale, Dependent variable:
Barthel Index(75~95=mild, 50~74=moderate), AUC: Area
Under the ROC Curve, SE: standard error, 95CI: 95 Confidence
Interval, *p < .001



60 | J Korean Soc Phys Med Vol. 19, No. 3

Table 5. The Cut-off value of mTIS test

BI
cut-off value Total Se(%) Sp(%) PPV NPV Ac OR(95% CI)
75~95 50~74
mTIS 29.5 18 2 20 18/24 12/14 18/20 12/18 30/38 (18/6)/(2/12)
mTIS <9.5 6 12 18 (75%)  @5%) (0%  (67%)  (719%) =18

mTIS: modified Trunk Impairment Scale, BI: Barthel Index(75~95=mild, 50~74=moderate), Se: Sensitivity Sp; Specificity
PPV: Positive Predictive Value, NPV: Negative Predictive Value, Ac: Acurracy, OR(95 CI): Odds Ratio(95 Confidence Interval)
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