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Abstract

Purpose : This study aimed to investigate the test-retest reliability, minimal detectable change (MDC), and the effect of turning
direction on the time and number of steps taken during the 180 © turn test in subacute stroke patients. Additionally, it examined
the concurrent validity of the 180 ° turn test.

Methods : The study included 28 subacute stroke patients. The test-retest reliability of the 180 ° turn test according to the
direction of rotation (paretic and non-paretic sides) by comparing the consistency between the initial assessment and a reassessment
conducted 7 days later. Concurrent validity was examined by assessing the correlation of the 180 © turn test with the Fugl-Meyer
assessment of lower extremity (FMA-L/E), Berg balance scale (BBS), 10-meter walk test (10 mWT), and timed up and go test
(TUG).

Results : The ICC for the time taken to turn 180 © to the affected and unaffected sides were 0.971 and 0.918, respectively,
indicating excellent reliability. The ICC for the number of steps were 0.944 and 0.932, respectively. The MDC for the time taken
were 0.33 seconds (affected side) and 0.67 seconds (unaffected side). The MDC for the number of steps were 0.49 (affected side)
and 0.63 (unaffected side). The paired t-test showed the limited community ambulator group took significantly longer to turn to
the unaffected side (p<.048). Significant correlations were found between the 180 ° turn test and FMA-L/E (1= -0.395 to -0.416),
BBS (1= -0.622 to -0.684), 10 mWT (r= 0.720 to 0.730), and TUG (= 0.684 to 0.790) (p<.05 to .01).

Conclusion : The 180 ° turn test demonstrated excellent test-retest reliability and high validity when correlated with other
functional measures in subacute stroke patients. MDC values indicated high reliability. Faster walking speeds (=0.95 ™) were
unaffected by turning direction, while slower speeds (<0.58 ") showed significant effects. The 180 ° turn test is a simple, sensitive,

and reliable tool for evaluating turning ability in subacute stroke patients.
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188(64.3 %), A= 10M((35.7 %), H o
58.36+12.52A4], 8 7|7 8.82+2.54714, w42 19
(679 %), W& 9H(32.1 %), 9%, Q2% Hnpu]=
7} 127(42.9 %), 16"8(57.1 %), MMSE-K+= 26.00+1.637%
ket He] FAClAM G0) 67(21.4%), G(1) 87
(28.6 %), G(1+) 1478(50 %)°] ST} v S the] &% 7]

T AelE wkdshes FMA-LES A HAHTE

= N of rir

25.93+5.078 22 AAHFMA-L/E=34%) 3%(10.7 %),

% ON(FMA-L/E=29~33%) 6H(214 %), T= XJOH
(FMA-L/E=23~28%) 108(35.7 %), @Ag Hol
(FMA-L/E=18~227%) 9"(32.1 %), BBSi= 48.64+4.10%]
10 mWTE 0.78+023 M6, A 9A}s] B2 109
(35.7%), AlgHE A HAL3] BBt 1878(64.3 %), TUG
= 14.09+4.82% 0] 21 tHTable 1).

Table 1. The characteristics and functional outcomes of the participants

Characteristic

n (%) or Mean +SD (min~max)

Gender (male/female)

18 (64.3)/10 (35.7)

Age (y)

58.36+12.52 (34~82)

Onset (months)

8.82+2.54 (6~16)

Diagnosis (infarction/hemorrhage)

19 (67.9)9 (32.1)

Paretic side (left/right)

12 (42.9)/16 (57.1)

MMSE-K (score)

26.00+1.63 (24~29)

Ankle plantar-flexor muscle, MAS score (G 1~G= 1+)

G=0/G=1/ G= 1+

6 (21.4)/8 (28.6)/14 (50.0)

FMA-L/E (score)

25.93+5.07 (18~34)

Normal (34score) 3 (10.7)
Mild (29-33 score) 6 (21.4)
Moderate (23-28 score) 10 (35.7)
Marked (18-22 score) 9 (32.1)

BBS (score)

48.64+4.10 (40~55)

Walking speed deficit [10 mWT ("6) at baseline]

78+23 (40~1.32)

Community walker (>.8%%),

10 (35.7)/.95+.14 (.81~1.32)

Limited community walker (.4~ .87%),

18 (64.3)/.58+.13 (.40~.78))

TUG (sec)

14.09+4.82 (8.10~25.40)

SD; standard deviation, MMSE-K; mini mental state examination-Korean version, MAS; modified ashworth scale, FMA-L/E;
Fugl-Meyer assessment of lower extremity, BBS; Berg balance scale, 10 mWT; 10 m walking test, TUG; timed up and go test

2. 180 ° 3|A AANY HARAAAF AFES SEM ¥
MDC

180 ° 3| ZIAbe] whu| S} vlulH| S 3] A8 A
o] 1ccE 2+ 0971, 0918, PHH| 53} vlupH] 5o 2
ol 1CCE 2+ 0.944, 09322 LA & v]$- §-=3}
ol 180 °3x ARe] wH|S¥ H]wlH]S AQ A
SEMS 717} 0.12%, 0.24%, whH] 52} nlnbH] 59
59 SEMS 747} 0.182], 0.233] 2 HALA AL
QAR Ble] 20 % WO R 83 Qe

ol

>~

A o
M do 1o 3@ do Y

o]t} 180 ° 37 AL mpu] S} H|mpE]S A QA
o] MDCE ZH7} 0.33%, 0.67%, PHH| 53} v]nja| 5o
& 972 MDCE 217} 0.498], 0.6338] 2 A5 A 54
HARAHAL I 85 7Fs e Hal QA A5 9
20 % u]u}og =83k 5= 9= %o]q. 180 ° Qx{ 74
Abe] mhe] S} Hlmeke] = 3] AL AR A 49 A
A-AAARRL gt ghell ok o) &3 e Sl A 9
gk abol7h glom = FEAQ1 HES YA Fdth
(p= .161~p= .573)(Table 2).
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Table 2. The test-retest reliability and SEM, MDC of the timed 180 ° turn test

Mean+SD
. Median (Q1~Q3) MD ICCs,
Variable Min ~Max (SD) 95% CI) SEM MDC P
Ist test 2nd test
3.40+.76 33374
Affected 971
334 (2.56~4.12) 322 (2.54~411) .07 (18) 12 33 371
(sec) (938~ .986)
221~435 2.12~4.44
Unaffocted 3.48+.86 3.33+.88 o1
na .
( e; ¢ 3.34 (2.67~4.29) 325 Q38-418) 435 24 67 243
see 2.12~5.11 2.00~5.00 S
5.13+.80 5.07+.76
Affected 944
(sep) 5 (4.25~6) 5 (4.25~6) 0720 ger o 18 49 161
Steps 4~6 4~6 . .
5.14+.93 5.17+.86
Unaffected 932
5 (4~6) 5 (4.25~6) 08 (.17) 23 63 573
(steps) 4~7 4~7 (.858~.968)

SD; standard deviation, QIl; first quartile, Q3;

third quartile, MD; mean difference, ICC; intraclass correlation coefficient, CI;

confidence interval, SEM; standard error of measurement=standard deviation of all the test-retests score x~/(1-ICC), MDC; minimal

detectable chage= 1.96xSEMx~/2, p was based on paired t test

3.180 ° 3] Ale] 34 kel mE LeARk

Rk

180 ° 814 7] )=

(ZH7; 336%+0.75%, 5.10£0.773])=

g3 meA e 5

W] (22}

3.40+0.873], 5.16+0.883])7} H]uldlo] A QA[Fbo] wE
I AS e Aoy fog Aol fldthp<41s
~ 425)(Table 3).

Table 3. The comparison of the time taken and the number of steps for the 180 ° turn test between the

affected and unaffected side

Measures Affected Unaffected Mean difference t P
3.36+.75 3.40+.85
Ti .04+.2 -.81 425
me (5) (2.12~4.45) (2.00~5.11) 7
5.10+.77 5.16+.88
.05+, - .
Steps 4~6) @~7 05+.34 83 415

Using the mean values from test-retest assessments

4. A AALe] BTy AFHE A GAES
317 AAE 31 el whe AQARNE A 4 vl
A A GALE] B HupH S o= 3] A vl

SHET =002 YEHTHp<.048). A FALS] BT

o Zow 57 A 2] W2, AN 1
Bz AR e wsdT wE spZew 4
A Aesrt Ae Aew vetoy fo@ 2ol gl

I TH(Table 4).
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Table 4. Comparison of the time and number of steps for the 180 ° turn test according to turning direction

in community walkers and limited community walkers

Group Affected (time) Unaffected (time) Mean difference t P
cw 2.45+28 2.56+.36 .10+£.27 -1.18 268
(n= 10)
Lew 3.81+47 3.93+.54 12+.24 2.13 048"
(n= 18)
t -7.98 -7.82 -.06
P .001 .001 951
Group Affected (step) Unaffected (step) Mean difference t P
W 4.20+.34 4.30+.48 10£.21 -1.50 .168
(n= 10)
LCW 5.55+.48 5.69+.57 13+.37 -1.57 135
(n= 18)
t -6.60 -6.76 -1.08
P .001 .001 291

Using the mean values from test-retest assessments
CW; community walker (>.8 W walking speed), LCW; limited community walker (.4~.8 W6 walking speed)

rr

5.180 ° 3 AR HEIG = AL HlobH| = 2QA 7Y Ae 4
FMA-L/E(r=-354, -428), BBS(r=-0.603, -0.562), 10
mWT(r= 0.631, 0.729), TUG(r= 0.603, 0.677)} 213+ ¥
Ho] A THp<.05~p<.01)(Table 5).

180 ° 3|3 HARS] mhH]S AQARH} AS e
FMA-L/E(r= -0.395, -0.416), BBS(r= -0.622, -0.684), 10
mWT(r= 0.720, 0.730), TUG(= 0.684, 0.790), 180 ° 3|7

Table 5. Convergent validity of the 180 ° turn test

The timed 180 ° turn test The timed 180 ° turn test
Variable for affected side for unaffected side
sec steps sec steps
FMA-L/E (score) -.395" -416" -428" -354"
BBS (score) -.684" -622" -562" -.603"
10 mWT (%) 7307 7207 729 6317
TUG (sec) 684" 790 6777 603"

FMA-L/E; Fugl-Meyer assessment of the lower extremity, BBS; Berg balance scale, 10 mWT; 10m walking test, TUG; timed up and
go test, p<.05, "p<.01

V. 31 % S Wegel mhE Ak A o] AARARAR Al
Bsl A2 47 Wel L 54 Wl AaAgla A
B A7 ofgay] MET B0 1500 29 e O TIAIE Eksh £ wgme aebstat stle

HEF 24 180 ° 3 AAre] st 9 e B 3 W] Ae Az AL Foll mAE &3 195

TN



etEetelsts|«] A1248 A3%

180 ° 3|1 AL wpu]S3 vlwhH] S 3]H A QA 7He]
ZAA-AAAL A E E(1CC=0.971, 0.918)¢} mhu]=3} H|n}
H|=9] AL 43(1CC=0.944, 0.932)2] AX| &S - ¢
3F31T}. ©]= Robinson¥} Ng(2018)2] w}H] S} HlwpH]| S
A QAIZFY] HARAAAL A1 E(1CC=0.982~0.985)9F 2
& (ICC=0.961~0.978)¢} FAlSIGItE 18y ICCE
=g YepE Ago)7 S vkE S A djAl 4]
o7 Yx&o] FA Yetu, 549 LA 54 2
o] AA7] & 4 QltK(Furlan 5, 2018; Hosoi &, 2023).
A7kt A7 FAEA] SHAAT AA A
7heet HelolA EE AH@EE /A oY
4 QKW F)ol o3l HAT HeAA EE F
of f:zv}. = BTN 54 2AE Az 1A
F $Th(Furlan 5, 2018; Seamon
2022). 180 ° 37 ZIAFS] W] S} H]ulH] S A A
SEM2 Z}7} 0.12%, 0.24%, "R S3} H|vpd] 59
T2 SEM2 Z+7F 0.18%], 0.233] =2 AARAHAL TH
28 A7, PSS 3 A8 713 Het 336%)7 3
(e, PSS 8 e 4 5.18)9] 20 % Bkl sl
shaith. g ze] AL Aok AA AS 7 95 %
A4 HWel Atz A=e 4 vkl & 4

1=

T | A

%r 32

ol
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oEL
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s
Atk 180 © 3 FAbe] win|S3} HwHH] S 4@ A1
MDCE 22} 033%, 0.67%, w53 Hlepe] o] A5
4=¢] MDCE ZH7} 0.493], o&ﬁi A5 A 5489 A
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