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Abstract

Background: Rasch analysis estimates the probability that a respondent will endorse an item and
select a particular rating for that item. It has the advantage of placing both the items and the person
along a single ration scale and calibrates person ability and item difficulty onto an interval scale by
logits. In addition, Rasch analysis is a useful tool for exploring the validity of questionnaires that have
been developed using traditional methods. Therefore, it has been recommended as a method for developing
and evaluating functional outcome measures.

Objects: The purpose of this study was to investigate the item fit, item difficulty, and rating scale of
the Korean version of the Fullerton Advanced Balance Scale (KFAB) using Rasch analysis.

Methods: Total 97 subjects (39 males and 58 females) with dwelling elderly adults were participated,
but 3 people were excluded for misfit persons. Rasch analysis was then done by means of the Winsteps
program to determine the item fit, item difficulty, rating scale, and reliability of the KFAB.

Results: In this study, the ‘standing with feet together and eyes closed’, ‘two—footed jump’, ‘walk with
head turns’, and ‘stand on foam, eyes closed items shown misfit statistics. The most difficult item was
‘stand on one leg’, whereas the easiest item was ‘turn in full circle’. The rating scale was acceptable with
all criteria. Both item and person separation indices and reliability showed acceptable values. This would
indicated that each domain covers a useful range of item difficulty that is appropriate for measuring a
person with a wide range of functional ability.

Conclusion: The KFAB has been proven reliable, valid and an appropriate tool with which to evaluate
the balance of the elderly people.
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Table 1. Demographic characteristics of the participants (N=97)
Parameters Male (n;=39) Female (n2=58) Total
Age (year) 73.7£5.5" 74.0+4.5 73.9+49
KFAB" score 25.8+9.1 22.4%79 23.8+8.5
“meantstandard deviation, *Korean version of the Fullerton advanced balance scale.
2. Y7t=+F Eflo] 559 dolvgd  dolRUTHGothwal &,
2 AFoA = Kim(2015)9] AollA ALgd dh=o] 2009). 7} o] HAHHEE J5 T i dFE Ut
¥ Zd ojemla= #E H=(Korean version of 105 douA v Haoa =2 e oAz Hx
the FAB; KFAB)& Al-&3l3ith o8l oJuwi~e 7 v ol = aL, o)A A (outfit) o] @A AL 2
¥ HE Rose 200600 =& 7@ 58S 7bd v o532 mol:= Ao Awst APsin B

o it el FFe T TS adss Bk
7] flsl A Frbwtelrh, I o w A A
271 & o] & W), AR S, E
ek éov}ﬂ A w}a} A7), 3w

07 Aol A7t F e s %“o‘ A@O]
olmat AA FES Fsl= o 1280 &

(Hernandez¢} Rose, 2008).

3. ¥4

ol Z#E ojEwmiAt 7 HEE Winstep
ver. 3.71.0(Linacare, Chicago, IL, USA)& A}&3}o]
2kl 241 AAlste] A AjtE(item fit), BAHE
(rating scale), & Wo]%E(item difficulty), 2 X4
9} Al® % (separation index and reliability) 5o #
Astdnr gz A s A4 A3 A FA < (infit)
o} A XS (outfit)e] HF A2 (mean square
residual; MNSQ)7} R 20]4o]™ Z-gko] -2HT}
ZAAY 28t 2 A9-5 FA%E ggez A4
= W A 5 3Wo] AR e w A EHATH
o] Fo] A= FAZY FAE Ade 949 o] 2k
55 7eo® AT 4 3o A WA
A (infit) o} A A (outfit) o] HetARSHAF gk
o] 6HTE AL 14Kt} 2 FAo Z-gko] 2Kt} 2
At 268t 2 A2 HAA t'ﬂdr(Kirn %, 2011; Wright
o} Linacre, 1994). 974 NEs w5ste 52

ST
MEHEE

SR =R Wgksto] EA%%(IOgit)Qi u

(Linacre, 1999; White¢} Velozo, 2002). =3+ H7FE=-
o] tdAl 2] A] 4 (person separation index)e} &
@ A 4=(item separation index) % Z}z}e] A LE
ol x g,

EL%OPP Zoy oEwas 78 =
of dia] 2k wAS AREste] Ajtw H1A4 & Ay,
WA A4 (infit) o] Bt Al zate] Hat gk
T Z-% -30]a, 94@,%‘1]¢(outﬁt)31 3
Ein . -5olqitt. A% w4
< gE2 ﬂ@@xl—’?(mﬁt oF &2 =] (outfit)
A ZRAE ghe] 6R.TE ZAY 14K 2 54

Nee

our A 2uh 2 49

ZA7)A] B3k ‘ofdt mow E7a A9 7|(standing

with feet together and eyes closed)’, ‘=71 ~HX|
9ol A7](stand on foam, eyes closed)’, ‘Tz HE
3}7](two—footed jump), ‘H&] Z|HsAA A7) (walk
with head turmns) & & 470 &&o] FAF A4S
whort), 'Sk & o] E(item difficulty)e]l 74 %
E’ﬁl%ko] S eSAdE M AL e AR
7] (turn in full circle)’e]x, 7F& o
2 d5LS ghE2 A 7](stand on one leg) ©]
A (Table 2). 57 )42 A =(item and per-
son map)olA e FEHL& QL EX0 H‘]QC’% 9;151
A= A& wjxEo] gle
Seo] e gaAE A%

B o] =} (Figure 1).

n
=
X



St AT X 583 %] 20161 237 15 46-54
Phys Ther Korea 2016;23(1):46-54

Table 2. Item fit and item difficulty of the KFAB

No Item Logit  Error I,nﬁt 5 Outfit
MNSQ* ZSTD” MNSQ ZSTD
1 Standing with feet together and eyes closed” -45 22 1.61 35 1.60 2.4
2 Reaching forward to an object -.36 22 77 -1.6 .69 -15
3 Turn in full circle -3.37 24 1.11 .8 1.14 1.0
4 Step up and over -1.86 22 1.35 2.2 1.10 4
5 Tandem walk -.26 22 .80 -1.4 75 -1.2
6 Stand on one leg 3.03 21 .70 -25 67 -2.6
7 Stand on foam, eyes closed” 44 22 46 -4.2 46 -3.6
8 Two—footed jump” 58 22 1.60 3.2 1.55 2.7
9 Walk with head turns” -.40 22 55 -35 51 2.7
10 Reactive postural control 2.65 21 1.11 .8 1.14 1.0
Mean .00 22 1.00 -3 93 -5

mean square residual, "standardized residual, *misfit item: infit and outfit values below .6 and above 1.4.

INPUT: 94 Person 10 Item REPORTED:- 94 Person 10 Item 5 CATS WINSTEPS 3.71.0.1
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Figure 1. Item and person map for the 10 items of the Korean version of Fullerton advanced
balance scale.
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Table 3. The 5—point rating scale of the KFAB
Category Observed Average Infit Outfit Threshold
score count(%) measure MNSQ* MNSQ calibration
0 28(3) -5.73 72 72 None
1 168(18) -2.88 1.10 1.14 -6.03
2 330(36) .29 .99 .96 -2.08
3 240(26) 3.66 .96 76 2.33
4 174(18) 7.49 1.05 1.05 5.79
“mean square residual.
1.0
9 Category 4
5 Category 0\ Category jCategory 2

Category probability
tn

-13 -10007 -734 -451 -1.58

115 398  &81 043000 1247 153

Measure relative to item difficulty

Figure 2. Category probability curve of the Korean version of Fullerton advanced balance scale

(5-point rating scale).
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of the KFAB

Standard error

Separation index Separation reliability

Item .23
Person 75

KFAB*

7.58 98
4.78 .96

“Korean version of the Fullerton advanced balance scale.
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