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dQlow BaEal glo] Ashgel] AL FQsitt
(Hinchey et al., 2005; Mann, 2002). 1822 k3
g Frlsta & s st B9 e 2
Aotk (Martino et al., 2005; Thomas & Ricardo,
2006).

delA dskgele] AF QRlES dSsta sl
A&l w2 HrkEo] 7= AT (Nishiwaki et al., 2005;
Osawa, Maeshima, & Tanahashi, 2013; Ramsey,
Smithard, Donaldson, & Kalra, 2005). ¢} 874 94t
2 ArbEo] Ashdele] s o= Aur] A &
T Aol sk o] S AHA 3913 Hdsh B
T AEo] AEAY (Mann, 2002; Martino et al.,
2009; Trapl et al., 2007). == o] A A= =
49 AR on] QA s E o Sl 8 AR A
/\%_0_ H].EI-_OE o}xi}d_tl x]l/hq.j_y 61— ]E]-(Daruels,
Anderson, & Willson, 2012). ©]¢} 29| %"J—% A5 4
Qe AuREE UAE 4 Eo|n BAS Eg) olAkAAle]

J

298 gRlg 4= otk (Silbergleit, Schultz, Jacobson,
Beardsley, & Johnson, 2012).

el sk MHee 5110 T Bl Ashdel g
2L Aol HAARE F8l FRlo] Sle= e Ule 2=
oulatar, ol 318 Vo] gl dahdel] gkt 4
ol AR S8l SRlo] sle= Al Wi 2he &v]

3t Edmiaston, Connor, Loehr, & Nassief, 2010).
71&2] A ES A9 EE Mann Assessment of
Swallowing Ability (MASA) = dslgell J=5 sjels}
L AgA RS A7) Sl HA o s HAkE 34
of tfet U= 93.0%, S0l%+ 63.0%°]tH(Mann,
2002). Modified Mann Assessment of Swallowing
Ability (MMASA) &= MASA?] 71& &5 55 Fo] 22
AR 55 aEste] AshdelE Adshy] S8l askd A
AFR T E 92.6%, S0l 86.3%°]th. (Antonios
et al., 2010). 1231 Gugging Swallowing Screen
(GUSS) & 13 3AkeE AR g E]o Qlom, 4
A= 3714 2olof Tk ?“%‘Zé =5 geleto] A
SOl E AEsls AR 89.5%2] AT} 87.5%2]
Eol=E YEPATHSong et al., 2009). Acute Stroke
Dysphagia Screening (ASDS) & 57 3-8 3kx}9
Wl Wzt - F2 71534o] Qsgels ek 2

26 WAAPx8E3A] 2014 224 A3Z

AFE 95.0%°] WAESE 74.0%C] Sol=E RSt
(Edmiaston et al., 2010). »}A|=°Z Toronto—
Bedside Swallowing Screening Test (TOR—BSST)
= 99 %X]Olfjr = s, 2ol Eﬂﬁ} ﬂ%é 103 ©]
el A1y =9} 66.7%
3]- ﬂ-(Martmo et al., 2009)
o]AH 7]%4 WA Aapdol k2] Fls Al
NZAE 9}l Eo|x B8 g olAMA]
AN A= J% 31T Daniels et al., 2012; Kertscher,
Speyer, Palmieri, & Plant, 2014). 181} thi-&2] 4
AFso] vl o nZATE BYR|uk AR o7 o
So|=F R, HARER B7F @53 Al AAt
Aolate] LBAQ Ao E Hrlsk=d] o]g<o] 9l
Y (Kertscher et al.,, 2014). T3t AAFS] A=A A7}

ot Aol E ol EslelAY FEo] A LR 74
wo} glo] Aol AEE nlusk=d Alghe Kol lrt
(Hong, Lee, Kim, & Jeon, 2013).
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Pl TR 0w Frie HA0R gl A8
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MEaHIchHong et al., 2013). 931715 #AK & 17
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Silbergleit et al., 2012; Thomas & Ricardo, 2006).
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. &7 2. 97 &7

1. G4 Oy 1) ¢157|5 AAHSwallowing Function Test; SFT)
da)s b HEFT FAE O eE dses
20124 129 109+%E 2013 10€ 18Y97H4 o FaH 0w HAksh= Aot (Hong et al., 2013).
A, AL A% 3719 tishg dellx] AR T A2k ARz 47019 el 177 FEoz FAdF o] glom,
shal d¥olo] &) HEFow Ak ke 90EE thy A E59 e 03307 Hat H2E s
o2 3tk Aol Fefdt apdAES 7oy H FEo] S vttt dslE 7“}94 g gl
I 22 A F FAL HolAY, PG Q% € PAFE WA, NS A SR T
7ol 22 950 Atz Q] szt odEs Ao Atk geFe ékrffomﬂlh ZME, x5
A= ITE 1A 5ol GAAE At Ht|e % 7F lom, Aol S wElERd, AAGA 3
NS FdlE] 98t 29 Ao olgeS B o] 23E] Qith 7AVIslE § £44, 8 28, H
Q1 Atk A19)EFAtH(Han, Paik, & Park, 2001). A+ 24, e S, B -7} x3tEo] glom 9l - &
RS duta EAL Table 13} 2t Feole AL R AL, oA V1A, S A
2, A AsS 717, B ws) B 7}E}~71 Pl

: - S5 A Al = bnlE
AIAAN XS ek AgAAPE 2EE O 3le] ¢

(N=90)
Percentage (%)

Table 1. General Characteristics of Subjects

Characteristics Subjects ()

Gender Male 57 63.3
Female 33 36.7

Age < 50 year 26 28.9
51~70 year 23 25.5

71 year < 41 45.5

Type of lesion Infarction 46 51.1
Hemorrhage 28 31.1

Both 16 17.8

Side of lesion Rt. hemisphere 36 40.0
Lt. hemisphere 31 34.4

Both 23 25.6

Time since stroke < 3 month 30 33.3
4~12 month 50 55.5

13~24 month 10 11.1

Diet intake Tube feeding 31 34.4
Modified diet 30 33.3

Regular diet 29 32.2

PAS Normal (1 grade) 22 24.4
Penetration (2~5 grade) 33 36.6

Aspiration (6~8 grade) 35 38.8
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(Videofluoroscopy Swallowing Studies; VFSS)
HIY LA RS AsbdollE whishk= 7 dRts)
H 2 E ARSI AAkA el H7) uhHolt) vt Q FA1A
A= oJAke] IS Esto] AAMAQl 17 Alo] o] B E

sk 4= glom tpekst A =g Foto] Vs el
2 A3} g 4= 9ok (Rosenbek, Robbins, Roecker

5739 A, 519 o A P T L

Sk GHRI FR19] o %‘L—% & 7] wizel A4

A5 AGE FHE 7 UL stk AL Aol &

FE vkg A7) AAPE A8ele] & 97 E, 5, Wl

ZAGAE o1 22} 3ec, becs ol Yol AR
A Alef| et A71A] 3FATHLogemann, 2007).
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A T (Penetration—Aspiration Scale; PAS)
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AR 474 (One—Way ANOVA) S ©]45131C.

], AR 7474 0 2 Scheffe 74745 AAISIIT Receiver
Operating Characteristic (ROC) Curve analysisE &
3 5o1& AEsh] st B57715% (cut—off score) 2}
4 Sol|eE ARSItk 181 daprls el e
AEE AE s ls AR S AR S 2l
4 B SRS B Eleds s 9
3l Youden Index (VIAE+50]%~1)& AHgste] 7H8
=g Hes ‘r‘lTﬂ%Xui 813131, ROC 2H4ls 4l
Area Under the Curve (AUC), %22k 95.0%°14 2]
AEFES ARESISItk(Perkins & - Schisterman,
2006). PO R A7 |5 AARS HIT| @ FAI AL 4l
WA Ee] AW o] 918l Pearson F¥HEA
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= 337(36.6%), F2lo] TRE FAk= 357 (38.8%) 2 H31I|S ARl QUA GHEHEEO| AT

oL
= vERgeh Al gl g sl A3 vlselo]
73] AshA el thet frol’d A7 A, Al Aol A A7) 7AAF] 47019 She|d AT} EA- o] gt w]=
et AolE WmYlaL, 7h vt M2 Fo03 2017t oy 7tels) et o] AvkRal AxbolA] G035k AF
HERST (Table 2). IS Hylor], A5 AEIE fAd 29 4

Table 2. Comparison of the SFT and ASHA for Three Groups (N=90)
SET ASHA
Group F F
M =* SD M £ SD
Normal (7=22) 46.86 £ 2.00 6.14 = .99

Penetration (7=33) 38.82 £ 3.54° 116.19° 445 £ 1.58° 81.25"

Aspiration (7=35) 24.03 + 8.45® 1.77 *+ 1.19%®
*p<.05

dsignificant difference from Scheffe test (between the normal group and the others)
bsignificant difference from Scheffe test (between the penetration group and aspiration group)

Table 3. Correlations Between SFT and Clinical Scales of Dysphagia

ASHA PAS

Mental status 5817 —-.564™

Physical function 496" —.556™"

Oral function 5747 —-.690™

Pharyngeal - laryngeal function 828" —.889™"

SFT total score 7817 —-.867"

*p<.001
Table 4. ROC Analysis of the SFT
SFT score Sensitivity (%) Specificity (%) Youden index

3.0 0.0 100.0 .000
21.0 34.3 100.0 343
26.0 51.4 100.0 514
30.5 74.3 98.2 725
31.5 85.7 98.2 .839
32.5 88.6 98.2 .868
33.5 91.4 94.5 .859
34.5 91.4 92.7 .841
355 94.3 92.7 .870
36.5 94.3 90.9 .852
37.5 97.1 80.0 771
38.5 100.0 76.4 764
49.0 100.0 5.5 .055
52.0 100.0 0.0 .000
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(Daniels et al., 2012; Kertscher et al., 2014).
TollA= FREE o] 2ol FAste] A A ]s

off r&m

ROC =4

AUC = .940
SE. = 012
95%CI = .948~1.000

Figure 1. ROC Curves of the SFT as a Predictor of Aspiration

Table 5. Sensitivity, Specificity and Predictive Values for the SFT

Videofluoroscopic swallowing study

SET . .
Aspiration No aspiration
Score
(PAS 6~8) (PAS 1~5)
< 36 33 5 PPV=86.8%
36 < 2 50 NPV=96.2%

Sensitivity=94.3%

Specificity=90.9%

NPV: negative predictive value, PPV: positive predictive value

30 dYIAAx883]A] 2014 #2249 A3%




Table 6. Result of ltems of the SFT for Aspiration

Hterms AUC 95% CI Sensitivity Specificity

Lower Upper (%) (%)
Alertness 729 .614 .844 514 92.7
Cooperativeness 72 .665 .880 65.7 83.6
Respiratory .665 .547 782 60.0 70.9
Head control .800 .698 901 714 83.6
Maintain posture 730 619 .840 45.7 90.9
Tongue movement .851 771 931 62.9 92.7
Tongue strength 748 641 .855 54.3 89.1
Jaw control .806 710 902 82.9 67.3
Lip tone .830 744 916 48.6 96.4
Buccal tone 757 .651 .863 48.6 94.5
Palate reflex .826 728 .923 77.1 74.5
Saliva swallowing .886 821 952 62.9 92.7
Voluntary cough .905 .838 972 5.7 89.1
Laryngeal elevation 841 756 .926 82.9 76.4
Cough pre/during/after swallowing 910 .845 975 82.9 90.9
Voice change .908 841 975 91.4 85.5
Throat clearing 952 911 992 91.4 89.1
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Abstract

Predictive Validity of Aspiration Based on a Swallowing Function Test
in Stroke Patients With Dysphagia
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Yoo, Doo-Han***, Ph.D., O.T., Choi, Seong-Youl****, M.P.H., O.T.
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Objective : The purpose of this study was to verify the predictive validity of the aspiration capability in stroke
patients with dysphagia based on a Swallowing Function Test (SFT).

Methods : The subjects of this study included 90 stroke patients with problems of dysphagia. The data collected
using Videofluoroscopy Swallowing Studies (VFSS), Swallowing Function Test (SFT), Penetration—Aspiration
Scale (PAS), and American Speech-Language—Hearing Association National Outcome Measurement System
(ASHA NOMS) for the 90 stroke patients were analyzed based on a Receiver Operating Characteristic curve (ROC
curve) to determine the cutoff score of the aspiration Area Under the Curve (AUC), and the sensitivity and
specificity of the SFT. In addition, the data were analysed based on the positive and negative predictive values for
a prediction of the aspiration capability. The items used for the validity of the SFT were analyzed based on the
AUC value. In addition, The SFT was analyzed using a Pearson” s correlation analysis with ASHA NOMS and
PAS.

Results : The cutoff score of the SFT was 36 points, and that of the AUC was .94. In addition, the sensitivity and
specificity of the SFT were 94.3% and 90.9%, respectively. The five best items of the SFT for predicting the
aspiration capability were ‘voluntary cough,” ‘laryngeal elevation,” ‘swallowing before/during/after coughing,” “voice
changes,” and ‘the appearance of throat clearing.” In addition, ASHA NOMS and PAS were significantly correlated
using the SFT.

Conclusion : The SFT for stroke patients with dysphagia has been proven to be a useful test. It is expected that
the SFT will be used as a predictive tool of aspiration capability and will offer intervention guidelines for
dysphagia rehabilitation.

Key words : Dysphagia, Predictive validity, Stroke, Swallowing Function Test
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