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scopic swallowing study) 7} 18Pl 2 7% &291& 2
@t ¥FAAR 98] AREE 2 Slth(Han, Paik, &
Park, 2001; Horner & Massey, 1988). B]t] . FA] &da}
74/\].1— 35.0] 4 o%lﬂ = ;<17<4 g}o]zﬂ/\ ol 5}}]'4 5HH5L
gk = glom o2 3 TN
el Al Aghgt Aojut 2pAl, st RS A4 5 ok
(Duncan et al., 2005; Jung, Lee, Hong, & Han, 2005).
SARE BT @ FA] At AARE & ol A E Be
HollA] ZE3a1 QA ek Wk opue} e v]go] Foi7}
a1, AR ALl o5 AP E FoH, Sk Rt =
7¥sstAY Bl SEi7E Aske A AARE Aldsk] o
E} 3 AL T 7] FRlolu A 5o f9do] A2 w7
T 3} (Han et al, 2001; Jung et al., 2011; Mann, 2002).
HT] @ FA] st AAPE AT A 79 GAdellA] 1k
SHA AabgelE Aek T AEE 5207 dste} A
H kst A4} AAlso] 7idE Tk (DePippo, Holas, &
Reding, 1992; DePippo, Holas, & Reding, 1994; Hinds
& Wiles, 1998; Nishiwaki et al., 2005; Ramsey,
Smithard, Donaldson, & Kalra, 2005; Smithard et al.,
1998). sHAIRE 324 & AR 30ml = AskARe} 2ol
H] 2] 59 ¢Fo] W HARES skl g7t 4717]
o= o]g]¢ Aol lom, HAF £ E19] 2)dA o] A
A 7 Qth(Han et al, 2001). 781 7]£9] AAES
2 B Burke dysphagia screening tests= 34 & 71
ARZE EZbEo] glom, 7T7HA] HHE FEo 7 4o
pass B fall® 7% T WHTHDePippo et al,
1994). Acute stroke dysphagia screening™ 32~ & 7
AF2 23 857 o2 A o] 9)om Fhxpo] WS
o W} yes T+ noZ H 7}t Edmiaston, Connor,
Loehr, & Nassief, 2010). Northwestern dysphagia
patient check sheet:= 3 287]2] &5 07 FA o] =
Aol] W} safe B+ unsafe = 7] =3} (Logemann, Veis,
& Colangelo, 1999). ©] 9} 2 A Ashel 574
off thelf vl 2] &4 7 vl AR Aapgol T4
& W8] o]8) sto] Hrlehe W OE B AEE A
FA 07 AASHA] Fsh= @lo] Qi
I EBA 07 sl s F7lsl] S8k
2471 502 F4d% 20074 0] 7+ 31 Mann assessment

of swallowing ability7} 7H2% ¢l (Mann, 2002), 7]&
o] W S Adste] Ashgele] 5AS HEsH

A B3O 7)5A BAZ A
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F7ve7) el 1270 5o FAE 10080 el
modified Mann assessment of swallowing ability7} 7}
%1t} (Antonios et al., 2010).
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FASYE 59 So] Lk sl Al g
(Bond & Fox, 2001; Velozo & Perterson, 2001). 1¥
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(Bond & Fox, 2001) 1HEE
gk A AL 1Y 9 A
ofi. = Bbdatr, A1 Hrh ks Fal X5 A
o FA Ao g ow ggd 97} 3ltkBond &
Fox, 2001; Lee & Park, 2006).

whebA 2 AR BA S HEF SAFE e R AL

N B B
G AT, BARAE 48300 A 2 g
APEe F2 ol e, LN E, BHHE BAS 5
A7 ls A dshs 2ol

I. A+ 4
1. 17 o4
2 ATE A3 AR gatel HEFOE A%
Wi Aehge] 4 Holt 1539 o ik
A5 7L 201295 8¢9 209 E s 10€ 137+
A Ao 1270 718 FIstol AN AT b
A5 9] v B4 Table 17 2k

Table 1. General Characteristics of Subjects (N=153)
Characteristics Subjects (n) Percentage (%)
Gender Male 38 57.5
Female 65 42.5
Age < 40 years 9 59
41~50 years 18 11.8
51~60 years 27 17.6
61~70 years 36 23.5
71~80 years 50 32.7
> 8] years 13 8.5
Type of lesion Infarction 87 56.9
Hemorrhagic 66 43.1
Side of lesion Right hemisphere 58 37.9
Left hemisphere 65 42.5
Both hemisphere 30 19.6
Time since stroke < 3 month 58 37.9
4~6 month 36 23.5
7~12 month 34 22.2
13~24 month 16 10.5
= 25 month 9 5.9
Diet grade Tube feeding 73 477
Modified diet 62 40.5
Regular diet 18 11.8
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2. Q1T MA U 2pH

H5% 929 Aspls AAL AL S8 & TAY
33 ARTHFigure 1). 1~4871E Q515 A4 3
29 pyshs Boln, 5T ARSAS B o
AR5 9B 0% HEA 0% Aa)s AALE A
3 4ol

1) 1SHA| - ASHEOf MEUZHAL £F
71£9] Asel e} BEE A AR ES RG]
{sted 2011 9€ 544H 5 € 239 7k4] Pubmed

[\]

o} 7187 & A A E A
library) & o] &3lo] 4EE=L
FAJo1%= ‘dysphagia’, ‘screening test’, ‘evaluation tool
‘assessment tool 0]tk 2 AT A= F 10719 Y&
= TR 5 4 AAEE BE 38719 FEEE FAl6t

A tH(Table 2).

#(national digital science
S AT A Al AR

| 1step | | Collection of dysphagia screening tests |
| 2step | | Delphi method for items of dysphagia screening tests |
| 3step | | Importance study of items by Q methodology |
| 4step | | Selection of items for preliminary Swallowing Function Test |
| Sstep | | Data collection |
| 6Gstep | | The last selected items of test through Rasch analysis |
| 7step | | Classify area of items through factor analysis |

Figure 1. Study Process

Table 2. Collected through the Literature Search Dysphasia Screening Test

Test

Dysphagia screening  MASA (Mann Assessment of Swallowing Ability)
tests MMASA (Modified Mann Assessment of Swallowing Ability)

GUSS (Gugging Swallowing Screen)

ASDS (Acute Stroke Dysphagia Screening)

BSA (Bedside Swallowing Assessment)

NDPCS (Northwestern Dysphagia Patient Check Sheet)
TTSQ (Time Test of Swallowing and Questionnaire)

BDST (Burke Dysphagia Screening Test)

TOR—-BSST (Toronto—Bedside Swallowing Screening Test)

CDS (Clinical Dysphagia Scale)
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o]} 5.0 ZA olakl A5 ATt AERFE WS
% tH(Linacre, 2002). vFAEFo 2 &3} gzt st
HeAlE L BAE A8

dA=e] LdnkA

A
least squares) & AHE-SERI O, Q13 E w2
A (varimax) B S A28t 2 Ao s e
71&E Fateke) 7] 3ol o 2 wekakeit)

JKSOT Vol. 21, No. 4, 2013 75



hke 1h00d) _7':731 Zé!z]—i =] /K‘]‘C:)‘].Oﬂljl- 7k O O E‘ﬂ E‘T]—E ?—
Aol tf 3t B & HF-8x]4=21 Goodness of Fit Index (GFD),

I, S Zxt

Adjusted Goodness of Fit Index (AGFID), Normed Fit 1. H5t7| S HAAO| CH 5t 2 2A

Index (NFI), Comparative Fit Index (CFI), Root Mean

Square Error of Approximation (RMSEA)E #43}3] 1) ®etz 2A

th. $1 GFL, AGFL NFI, CFIi= .9 o], RMSEAL= .05 Ae BT tAA} 1539 2 11(7.18%) o] 243

o5 9ol RHRUEI B A0E BUAAGE o cppabm AEO], 11 A 1429 hoz 3

5, 2009). o) AYTE BASNATE FAY BHL VS JHS AY

Table 3. ltem Fit Statistic

tems Logit Infit Outfit
MS A MS YA

Laryngeal elevation 1.26 .68 =3.7 .67 -3.2
Voluntary cough 1.13 71 -2.8 .68 -3.0
Voice change 1.05 62 -39 .60 —-4.0
Throat clearing 1.02 .80 -19 .76 —2.2
Palate reflex 78 78 -2.1 9.60 -3
Cough pre/during/after swallowing 67 71 -29 74 -25
Tongue strength 46 .80 -1.9 .89 -1.0
Maintain posture 43 78 —2.2 78 —-2.1
Buccal tone .36 87 -1.2 .96 -3
Swallowing delayed” 32 .53 -5.1 .55 —-4.9
Lip tone .29 1.00 1 1.09 9
Tongue movement .20 .68 -3.2 .70 -3.0
Gag reflex’ 16 1.60 4.7 1.67 5.2
Oral sensation” .08 1.40 3.3 1.36 3.1
Saliva swallowing 01 .66 -3.5 .66 =35
Head control =11 .80 -2.0 .80 -19
Respiratory —.24 1.17 1.5 1.21 1.9
Jaw control -.29 91 -8 .89 -1.0
Stridor after swallowing” -.99 1.43 2.9 1.38 2.6
History of pneumonia”* -1.38 2.57 9.9 247 9.3
Cooperativeness -1.50 87 -1.2 .84 -14
Nasal/oral regurgitation” -1.52 1.92 6.7 1.83 5.8
Alertness -2.17 .96 -3 .88 -9

“Ttem did not fit the Rasch model, that is, infit MS outside .6~1.4 range or Z—value outside —2~2 range.
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AR R, AR, WA AR, A AR S A o] 1 pa] ol e
A, A T A 02 F 671 FolSlth(Table 3). 2 Uehgton], tEo g oA 713 5 T,
oS 92 0% Uehih WHEe] R T Y
2) Hol= =4 S A8 EoE e
Qa7 A BT F FAL BAS B 67) BEE
AN 17 FEEL Ul £ £AUE YAt Figre 3 BEHE 24
) Figwe 20) A5& thAle] XS RolFa glon o el B HRAR0-37) A9E BHE 2
£Ee P50 ol REE WolFT Ok P5ol 9 3, AAT A%l BEAFAPE 20 oltel, HiE 5
A G o FH o' ZAGho] AR a1, ofefjel 914 27} A A M ES Bola ek 181 7 HE
SrE A8 FHO R ZAGho] Aolxit), whebA Ashgol WA wAA| 14A0] 1.0~5.0 24 Afole] AIgro = 4
Persons MAP OF ltems
<logit> <{more> | {rare>
4 +
XX
T
X
3 +
X
XXX
XXX
XX
XXX
2 XX +T
XXXXX S
XXXX
XXXXX
XX Laryngeal elevation
XXXXXXXX Voluntary cough
1 XXX 4+ S Throat clearing, Woice change
XXXXXXXXX Palate reflex
XXXXXXX Cough pre/during/after swallowing
XXXXXXXXXX Maintain posture, Tongue strength
XXXXXXX Buccal tone, Lip tone
XXXXXXXXXXX MIM - Tongue movement
XXX 4+ Saliva swallowing
XXXXXXXX Head control, Respiratory
XXX Jaw control
XXXXXX
XX S
XXX
-1 XXX+
XX S
X T  Cooperativeness
XXXX
XX
-2 +
XX Alertness
X
XXX
XX T
-3 XX+
X
X
X
X
-4 X 4
{logit> {less> | frequent>

X:one person, M:mean, S:1SD, T:2SD

Figure 2. Person Ability/Item Difficulty Map
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SIcH(Table 4). ok e B A A A3l o] WF-Se| 597
o]

Figure 3& RHEHF 53418 Yehl= Z0= S5
A4S Zh qEgo] MAE S H Ik Aol UEbTh YES 1 ojFrt(Figure 3).
5S4 W MU AddE gERA gt w9l &
ol Lo} g Y wf whe-E g0l 57t fck i 4) ZE|NEE
2] FEo] B ol Wt} BHE4E Nhe-S 8 gHEo] 22 = KR—20 B4 Cronbach’s alpha 53t 7l
SHT S t g2t 58o] 52 WolLHY & How, 1o 7k o]l gk& vtk (Bond &
T5 RS T 5o SR HoIth X5 tidAte] & Fox, 2001). ¥ A7olA =t} w2 A< 4.33, 24l
23} g0 ol Iz Afo| 24 7} A o] wakpl 5ol 3 25 95% YEpskon, g el Al 645, TElAFEE
o] EAleh=| o] Ft e 04 Bk 14, 14 Hrk= 2 98% VFERATH(Table 5).
A, 24 Boke 33ls v e UEhie 9AE gvlE
Table 4. Summary of Rating Scale Analysis
Category Observed Observed Infit Outfit Step
Label Count Average MS MS Calibration
0 450 —2.37 1.16 1.18 -
1 1240 —-.60 87 88 —2.49
2 1299 78 1.03 1.04 .09
3 530 2.30 .96 98 2.40

PROBABILITY OF
RESPONSE

GATEGORY PROBABILITIES: MODES— Structure measures at intersections

1.0 +4—————- R to—— = Fo————= to—m——— o P o ++
+ +
3‘
0.8 +00 33 +
00 33
00 3
0 111111 33
0.6 + 00 111 11 2222222 3 +
| 0 1 1 222 222 3
0.5+ 011 11 2 233 +
| 1100 24 322
0.4 + 1 0 2 1 3 22 +
1 0 22 1 33 2
1 00 2 1 3 22
1 0 22 11 33 22
0.2 +11 0022 1* 22 +
2200 333 11 2
222 000 33 111
222222 Qxxxxx3 11111
0.0 +xxxxx++++33333333333333333 00000000000000000 # * % %% * * * x+
B . T — e o O — o P ++
-4 -3 -2 -1 0 1 2 3 4

Person [MINUS] ltem MEASURE

Figure 3. Category Probability Curves for 4 Category Likert Scale
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2. 215175 HA| Tt 29124 2) oI 20124
B 2UBAE o) ekt 20908 AAF) 9
1) R RoIEA 3 1% QQRAS AL B 12 shig] gele
ARG B AP B S uke FRES Bgsy]  EEASIGlon, Y 29) 38 FEES A7 Bl &
93l QAL AAaIITE BAA QIR AXsle A ABISITE 24 BYRE A3} 1Y 39 Fi AE0]
29 301t g0l Balke ek gRSe Raad ¥ 13200k S o R B4Rt Table 7)
3}, 3709] 21l e % A E tH(Table 6)
Table 5. Separation Reliability of Person and Item
SE Separation index Separation reliability
Person 13 4.33 95
[tem 22 6.45 .98
Table 6. Exploratory Factor Analysis for ltems
Items factor 1 factor 2 factor 3 Communalities
Palate reflex 49 .62
Saliva swallowing .62 77
Voluntary cough .64 72
Laryngeal elevation 72 71
Cough pre/during/after swallowing 72 .67
Voice change .84 .88
Throat clearing .65 .69
Alertness .80 .84
Cooperativeness .80 .86
Respiratory 41 47
Head control .68 .82
Maintain posture .63 .83
Tongue movement .39 .68
Tongue strength .63 .61
Jaw control i5S) 74
Lip tone .84 .80
Buccal tone .82 79
Eigenvalue 9.22 1.52 1.04
Variance (%) 25.11 22.58 17.12
Cumulative (%) 25.11 47.70 64.83
Cronbach’s @ 91 89 87 94
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Table 7. Confirmatory Factor Analysis for ltems

7 D GFI AGFI NFI CFI RMSEA
Model 1V 68.16 00 83 50 36 87 28
Model 22 22.19 00 94 80 95 96 17
Model 37 4.22 37 98 95 99 1.00 01

U factor 1: alertness, cooperativeness, respiratory, head control, maintain posture

2 factor 1: alertness, cooperativeness, respiratory / factor 2: head control, maintain posture

9 factor 1: alertness, cooperativeness / factor 2: respiratory, head control, maintain posture

IV, o &
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W% A BB $AF B 712 TR} 237)
F5 3 170 $20] AW Aoz BHHUL HE
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o) thEA AEHIL i, B ATNE BAE Hx
WFo) WE #4715 wsiehBond & Fox, 2001). %
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(Hong et al., 2005). ¥ AG-oA = gE2
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o] g moinh
AL A 25} 7 HEEe AgAFE LIS,
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3+ —2.37, —.60, .78, 2.300.% A FQ £3)9 F7tE
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tBond & Fox, 2001). dsl7|5 AAS] EejAlEE &
A Ao A g gt e A 4.33, A E %
2 A5 6.45, —Elﬂ/\]ﬂli 987 YEeltt, o] 9} & 4

5 &

Y= =2 A 2 RojFE=Rog gulr oz Byl Al
% Alg .70 l w2 A 1.5 78 715 (acceptable)
=, v AFE Ag 800 8 A5 2= Y2 (good)

ES

T, v AFE A 900 8 A4 32 %
&4 ¥t} (Bond & Fox, 2001;
Duncan, Bode, Min Lai, & Perera, 2003; Nilsson et al.,
2005) el Ast7)s AALY] R Esh Al
Fo R 5 9le

(excellent) 2.2

1:‘—— X0

-1 3T

S Qo7 {r%ﬁ]-oﬂﬁ}(Derpo et al., 1994; Mann,
2002). 53] 291 29 ‘MxH, AAFA,
T, e FEES sUs AR E st

7] ol weh 2]l 29] FEES

R3] HelF QRN WA F 7} nHuE Y
Rgg nusgeh 349 Bgel i 2FRPE A
<=2
e

B w3 A3} AoE3 = x4 (absolute fit index) Q1

GFI, AGFI, RMSEA X5 1.8 304wk 3! 5
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Abstract

The Development of Swallowing Function Test of Stroke Victims
Using a Rasch Analysis

Hong, Deok Gi*, M.P.H.,0.T., Lee, Jae Shin**, Ph.D., O.T.,
Kim, Su Kyoung™*, Ph.D., O.T., Jeon, Byoung Jin***, Ph.D., O.T.
“Dept. of Occupational Therapy, Wonkwang University Oriental medical Hospital, Jeonju
“Dept. of Occupational Therapy, Konyang University
“Dept. of Occupational Therapy, Kangwon National University

Objective : The purpose of this study was to develop a Swallowing Function Test (SFT) for stroke patients by
applying a Rasch analysis based on the item response theory.

Methods : The subjects were 153 stroke patients with dysphagia in 5 categories based on 23 items of a
preliminary SFT. The data were analysed using a Rasch analysis to investigate whether the persons and
items fit, the distribution of item difficulty, separation reliability, and the appropriateness of the rating scale.
Finally, the items were categorized using a factor analysis.

Results : Eleven out of 153 subjects were found to not fit. Six out of 23 items were also found to be misfit. The
misfitted items included ‘history of pneumonia’, ‘oral sensation’, ‘gag reflex’, ‘nasal/oral regurgitation’,
‘swallowing delayed’ and ‘stridor after swallowing . Of the appropriate items, the most difficult was
‘laryngeal elevation’, and the easiest was ‘alertness’. The SFT rating scale was shown to be appropriate for
stroke patients with dysphagia. The item separation reliability was .95, and the person separation reliability
was .98. Finally, four categories for 17 items were completed for the SFT through a factor analysis.

Conclusion : The SFT for stroke patients with dysphagia was proven to be reliable and valid. It is expected that
SFT may help identify the clinical features of patients, and the recovery level may present intervention

guidelines, considering the level of difficulty of the items.

Key words : Dysphagia, Rasch analysis, Stroke, Swallowing Function Test
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