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Objective: Screening tests for dysphagia have been introduced to prevent complications arising from
dysphagia in stroke patients. Among them, Gugging swallowing screen (GUSS) was proven as an
effective screening tests for dysphagia of stroke patients in 24 hours after onset. We compared several
screening tests and clinical scales including GUSS.

Method: Subjects were 37 stroke patients 3 months after onset. GUSS, 3 oz water test, Burke dysphagia
screening test (BDST) and Standardized swallowing assessment (SSA) were carried out at bedside.
VFS was performed in 24 hours after other studies were done. Functional dysphagia scale (FDS) and
Penetration-aspiration scale (P/A scale) were derived from VFS. Clinical scales such as American
Speech-Language-Hearing Association National Outcome Measurement System (ASHA NOMS)
swallowing scale and Clinical dysphagia scale (CDS) were measured to see the correlation between
GUSS and another dysphagia scales.

Results: GUSS had a sensitivity of 90.9% and a specificity of 69.2%. 3 oz water test had a sensitivity
of 81.8% and a specificity of 76.9%. Sensitivity and specificity of BDST were respectively 90.9%, 61.5%.
Sensitivity of SSA was 90.9%, specificity 61.5%. Correlation between GUSS and FDS was significant
(r = —0.527, p<0.01). Correlation between GUSS and P/A scale also showed significance (r=—20.747,
p <0.01). ASHA NOMS swallowing scale and GUSS showed significant correlation (r=0.432, p <0.01).
CDS and GUSS showed significant correlation as well (=—0.815, p<0.01).

Conclusion: The screening ability of GUSS was equal to other screening tests for dysphagia of stroke
patients. Correlations among GUSS and other VFS and clinical scales showed availability of GUSS
as a clinical scale for dysphagia. (Brain & NeuroRehabilitation 2009; 2: 146-154)
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Table 1. General Characteristics of the Subjects

Characteristics Value

60.3 £ 11.2 (34~83)
6.85 (3.1~17.2)

Mean age (years)
Median time since stroke (months)

Gender (n)
Male 29
Female 8
Etiology of stroke (n)
Hemorrhage 14
Infarction 23
Feeding route (n)
Normal diet 13
Dysphagia diet 19
Tube diet 5
Tracheostomy status (n)
Yes
No 31
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GUSSE 91Z%= 90.9% Eo]l= 69.2%9]%131, ROC &
HolH st WAL 0.920]{ThFig. 1). GUSSE E3H3t

Table 2. Sensitivity, Specificity and Predictive Values for the Screening Tests

Videofluoroscopic swallowing study

Aspiration No aspiration

3 oz water test PASS 2 20 NPV = 90.9%
FAIL 9 6 PPV = 60.0%

Sensitivity = 81.8% Specificity = 76.9% *p = 0.001
Burke dysphagia screening test PASS 1 16 NPV = 94.1%
FAIL 10 10 PPV = 50.0%

Sensitivity = 90.9% Specificity = 61.5% *p = 0.003
Standardized swallowing assessment PASS 1 16 NPV = 94.1%
FAIL 10 10 PPV = 50.0%

Sensitivity = 90.9% Specificity = 61.5% *p = 0.003
Gugging swallowing screen >14 1 18 NPV = 94.7%
<14 10 8 PPV = 55.5%

Sensitivity = 90.9% Specificity = 69.2% *p = 0.001

NPV: negative predictive value, PPV: positive predictive value, *p: p-value of Pearson’s chi square test.
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Fig. 1. Receiver operating characteristic curves for the GUSS as
a predictor of aspiration risk in stroke patients (n = 37).
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Fig. 2. (A) Correlations between Gugging swallowing screen (GUSS) and Functional dysphagia scale (FDS). (B) Correlations between

Gugging swallowing screen (GUSS) and Penetration-aspiration scale.
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Fig. 3. (A) Correlations between Gugging swallowing screen (GUSS) and Clinical dysphagia scale (CDS). (B) Correlations between Gugging
swallowing screen and American Speech-Language-Hearing Association National Outcome Measurement System (ASHA NOMS)

swallowing scale.
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UAES ANUAE AR O o §L Solug
o] 29Itk GUSS7 T Az 558 JEe) 1
FEe} Boleg Balthe AL Ox) AuzAte) 27
woRt thE AMAAE HAIskel, WA GUSSE A
of T BEAL §l Ao AZEt 55 AAke Hel
gt gol e Zue AZHE GUSSY B9, AA4,
MnYA, 194 5 BE AESof & 47} 7]
of A1zbe] B Wl AW 4 9T, Wt AF HZEA (food
thickener) 5] Zu]Zo] Past u uls), 32 & A3t
HAS) A5 B QLow PA} 7hsta, del Ak
2 AcHs Aol Qe WY Folo] A Hol ¥
AAAY SAHel Bls FALY Bolge GUSSTH o
YoiA, 9x dshEet AEAEE R0 Grid 1
of ZFEREE A AAES ASSHE AR TesE 9ast
QAL BE GUSSY A%, ofel e AR Ao T
2 o|Ro{A o|de| PALE B} ohx E3HE, thg A4
2 dol7hq Falmz 712l A7t o 2oX gk
sajol A FeiolA B AstAAE ohA Pobw B g7
o] Gtk 2, A= AU 42 4 g Xo) Aol
382 B ASHAARY BDSTY 49, & 3228 oujop
SHAIEE, GUSSE 1 Aelel A AL FRsH Hel, 7l
% 2 AsAE s itk Jeine A9 gebis
385 2 AstAut 8 ekl AdEs S5 g,

£ Aol A GUSSE AAE ), o] Ho) =g} ol
TP oR W ST Sl e DAl
= =]

Y

ML AAFES Sgstel B Al e ZATIE A
£ 2 Aoz A7,

GUSSS FDSS] Algea) A7} ojn) 9l Al 242
BojZQthr = —0.527, Fig. 2). £3t, &1 7=l =
2 seAlE AlEslalel 7| &ae PA HEote] A
= oJn] 4tk = —0.747, Fig. 2). QW2 A2
AN HES BRe) dsteae S| 93 dA
2 | e=x At 9 AREL Q. B3] A2
o BHGUAA dstAAel B HEF T dsaet
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o mE AN shtm oAARNL Y AFoloiA,"
GUSS7} BT 0. 24] dlAAtE & wgdaits He ¢
Hogz olu)l glrh. GUSS7} ¥t 9.5 A AstAbe] &
A3 ou] 9= A A E Eole= o] fE GUSS7H A|d
FAQ gty A, HA A, 134 5L 25 o Frhetal
Ath= ZTHQ W& E & A
shA|qk, GUSSE] Algjo] HIY @ FA] AstgAtet &
£ AANEAY FoA4S Hofstr]= oH2d, 5
FUsilent aspiration) 7 & ¢, 7HHH <
golsts AHAARE AT} wob WAHA £
540l &7 wEo|th27~85%).%
o= & dAstAret 22 AEPARS Aa xS e
AAE WA AASHE A URET 73~98%= ST
gt Age gomz® GUSSe AlrEste 23S 3
e AS, £33 29 AdE 7HsAo] FHE S e
Ao thet 71 A7 ToT ACE HQh
5 X9 A (5G4 A 744 A7) E
o 3AE T AEE AART. - == At 759
Tz A Aste] ot 9 X85 aate] By, FAg
19] A9 S0l =52 £ & =, A& a3ke g2l
tjEH BT L EA] ASHHARE AASH= Aol H]E
| ot vl A F A E oA 7fdet ASHA NOMS
8f Aol T2 JAH =T gloy TaA ¢ Extstal,
o] AlgtHolojA AAR ARG3H7] o= Aol Q)
DS¢} 22 dstadt A== HHH 9], &
7l 59, 89 52 59 5, dstzwa w4
e SACE Haegket A Aola, AA| S4E
FAo] oholA 7+ gAlEe] Pejo] e
Aol ofEAE & 47t ek
=9l ASHA NOMS &t w9}
o BAE BoJFa, E3], CDS
o Z9lt}. ASHA NOMS <13}
Hzo| AeA 5L vl T Wk = 0432, Fig. 3),
o= ASHA NOMS @35t o] oA 9] AA) 419 &
o A=, &40 G Fol Fad axdd), o F5
dstzere] AHE MY o yehy] Brks ¢
14 gl ojs) Afshs Almlkeh Xpol7t 32 4 97
wof GUSSSF o] A4 £4 Fojsta wishe
Arebe o]zt U9l A2 QI ¥he CDS| A
B7tste 5o WA dsEE BHSE Bl
R Bolol X ©3]3 GUSSS CDS Atolo= Ar A|5=7}
s B4 U Aoz YzETe = —0.815, Fig. 3).
2 79 235 FHE o, GUSS7H vt o F A A
sAkel dstEe A W dthe A ke date
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AIXIA 9l 49)

T A=Y Yngle AHEAE FA sy,
GUSSE ddslzete] dAHERZ AL 4= Q1S 7HsAS

1 E 4 e Ao Btk % GUSSE I =
S AEHALR ARgSto, dshEee] 4 o 5l 249
A 5ol o]82 m, A4 HEF F T4 HEL 22
TS Gt A = A=AE Fdste A7 A
FEod 8% on| ez Azd

&2 A7 Ao ze A 7F BA doe A

tlo
O

flje

o

%

1

d

¢

o Gtk 3 o Be 842 ZFAA d78 At
W ourh AEE £ A7E 98 5 YL Aom 4ZY

o AA At B Belglnke AE Aol @ &
AT Ti4e] AAAE B AR At BAAZE A
2 T (interrater reliability)of tgt &H2lo] Qs AoZ
Az}

z =
HE%E ARVAE GHOR T B AToA GUSSE
e dstEe Azl vaRe o ugEe Solw
oA The AL BET P Bl 39, vlT e
22 AslAAe A9 dstee HEE ofn] gt
A BAZ Bel GUSSE RrHHoR dAstoe JEg
Sdsts YANERY 0§ FAS FAT 4 ATk
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