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The Functional Dysphagia Scale Using Videofluoroscopic
Swallowing Study in Stroke Patients

Tai Ryoon Han, M.D., Nam-Jong Paik, M.D. and Jin-Woo Park M.D.

Department of Rehabilitation Medicine, Seoul National University College of Medicine

Objective: Early detection and identification of the aspiration in stroke patients are essential
for the prevention of respiratory complications. The purpose of this study is to develop a simple,
easy-to-use, quantifiable functional dysphagia scale for stroke patients using videofluoroscopic
swallowing study findings.

Method: Oral and pharyngeal videofluoroscopic swallowing study findings of a consecutive
series of 103 stroke patients were analysed. Items of the functional dysphagia scale were
determined by the polychotomous linear logistic regression analysis between videofluoroscopic
findings and aspiration. The sensitivity and specificity of the scale, and correlation between the
total score of the scale and aspiration grade were measured.

Results: The final scale included the following eleven items; The score of lip closure, bolus
formation, residue in oral cavity, oral transit time, triggering of pharyngeal swallow, laryngeal
elevation and epiglottic closure, nasal penetration, residue in valleculae, coating of pharyngeal
wall after swallow, pharyngeal transit time. The sensitivity and specificity of the scale for
detecting supraglottic penetration and subglottic aspiration were 81.0%, 70.7% and 78.1%, 77.9%
respectively. The total score of the scale was significantly correlated with the severity of
aspiration. (Spermann correlation coefficient #=0.58943, p=0.00001).

Conclusion: We developed functional dysphagia scale using videofluoroscopic swallowing
study in stroke patients, which could be used as a simple, easy-to-use, quantifiable method to
evaluate the severity of the dysphagia.

Key Words: Dysphagia, Evaluation, Videofluoroscopic study, Modified barium swallow study,
Swallowing
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Table 1. Characteristics of Stoke Patients (n=103)

Characteristics
Age (year) 62+10 (30~85)"
Sex (M/F) 70/33
Etiology (n)
Cerebral infarction 67
Cerebral hemorrhage 31
Subarachnoid hemorrhage 5
Location (n)
Basal ganglia or thalamus 27
Middle cerebral artery territory 42
Brain stem 15
Multiple 19

Days to study (days) 41420 (11~85)"

1. Numbers are mean+S.D., Parenthesis are (minimum -
maximum).

Aol A 5 cc? BE WIS W, M1HE Y Fe

E 22 (wet voice)E HE A, 4 HEF A F%
AL AFdstar ol & AAs] ste] e 7S
AASE A5, 5) A8t 7159 Aoyt o] S
B3t SAES AFsE A= A A 2 o
3l 715 W FU oARE Hrlste ASE stk
A7 viY e FAAAE 28 AAE HAY A

A, A A% Bel Al AsElel HlHe F4
AAE ARA T ASE el A Al
AT WgAel FTE AL @+10490v, v
FARAS Qg A w

4=+ Table loﬂ 7]’L?]—9§\ .

2) HIC|R FAIZAI Z2EE

Mele FAAA A ol QAT Auete] T
slal, A A%, del 2% A%, A
R R

CC‘O’l %E = T T
4% Wb A vee SA AL WA
Azhe] FA AARelA Aozt o Aol ols]

sk ubE 2 miE o9 *Wl = @ *UP ok
CR-A S EH*FZH ol wtet 2] 4] °P vHE 5 mlE

it



1120  KEFEEREEEE £ 2348 F 69K 1999

7 W AA skglew, e FEE, I, F 4 59
AE9l AAA U3 AAE HbE Ak
w3k, 8 ) (chin tuck), % 3] (head rotation),
5 71&d(head til) 52 AAlll HEF Aol AE
AH oAl (supraglottic swallow), Wl 7| 59 &
g BEEYh o2 ddRE AHew
3 & U ez AAE Agst o]de]
Aol A o]} 47e] gleom, 15 mY 3A4H vkE
= Ao FolFA & ¥ FUY ARE PH}
. A gAY F5E8 s 71 Bl
wtgl AAATE FAR A fadsiAl &kt o
gt A E vlhE 2 mloll g vY e FAHANE
vhE 2 mloll gk HWEH FA] 23], AW FA] 23t
< EE Al dste] FdeA AgE At A
Aol A-&E wlFS 140g/100 mle] KA vlF(Ba-
rium sulfate; Solotop sol 140, El=A|<F)el] 3ufe] &
< 4ol 35%vE A s ALsRed, 1 AEE
53] WHE ZAg A4A N7 A(line spread test: 5
£ Al aHA e fElgkdl 127
7HAl sted Alatg-o AolE: FA sl 3
th)d 522034 cmoll stk o149
X

o
ot
@

H

2 32

=X

=]
RUS
in

o
=

=n
> 4 o

HlEle. dlolZol BF msteiglon, A4 30
FE XAE Heleio] Feo £ b 4

=
. 2 o
k|

e
2% b orr & m

o

T

-

[
>
o2
(ot
=
iu)
o
1n

-
T
oy
X
lo

3) HIC|2 EA|ZAIS ™o}

=318 Hldes BEF 7 3o AdYsta g4
(P.NJ.GF PIW)E dolslol BEA=E ). =3}l v
et sk AAKE, BE FA

23], AW FA] 23)]) g EAERR, £4 HES
2@ Rk FRVeAE F Hd Jsdip
closure), A1# &4 7]5(bolus formation), 7] U =]
2}7] 5 (chewing and mastication), -7/ HZ7]&
(tongue to palate contact)s AR} FHHoZ 3kt
Al(grade 0; A4, grade 1, B354, grade 2; $l9)E
ks, dsl AdWE(apraxia of swallow), 2]
o] W(tongue thrust), &4 4+7]7](piecemeal deglu-
tition)e] AEE AAAT} FHH o & 45hA(grade 0;
A4, grade 1; FAE, grade 2; $5 5, grade 3; T5)
= obsieleh £, elst WA o] A A

7b FAOlA QIFE wlE HelAe =7 4 A=
(premature bolus loss)@} A3} REAL & F7}of| 3
= A #AAEY HAEE AARS F3HF Fdrde]
&l 4xkA|(grade 0; 15, grade 1; AF 2] 10% W]
wE grade 2; AF 2 10% ol 50% v]Ht, grade 3;
A7) 50% olhE TR, A 7 &
I} A]7Zk(oral tramsit time)S FHAsIAdk A 3

A7k F7e] FAF(main bolus)7} FOoE £

o|7] AlFsle £7HFE] AFe AFFUE AL
(tongue base)oll B3l debA ] s (lower

edge of mandibular ramus)ol] E23}7]|7FA| 2] A7+
sk olwl, =7 AdEle AFE zHA
R, F Ao FIAZNRE A3 £5770
oAl AE <13k wkAe Az FF
elevation) 22 7l =4l (epiglottic closure)e] FH4=
of i, wbE qdslel et F 5o A (coating
of pharyngeal wall) o %5 3&sgict. w3, v+
(nasal penetration) B <1s} F FF7F(valleculae)Z}t
&l - (pyriform el ARE 4%
(grade 0; ZFolE 915, grade 1; FAIE AollA TF
MF ZL ofulES AA WA 10% w5, grade
2; 10% ©]% 50% w]"}, grade 3; 50% ©|HE TE
stdom Azle] ZF %23} A 7k(pharyngeal transit
time)& Z43Ack 7 & A F Ao 4
i i S o R e s U I o R o = R |
9 Fu|Rrt #ARIFE 5HEII7EAY A
Asigiet. w3 vt e FAAAG dEEE Fle
AEE seHAlZ s, oAl F4

o] glv A%, 1Ale AE4TS 3 -F(supraglottic
penetration)it FEAE = A, 2dtAle AR
Fo] #AEY 7R AR wiE 9AE =
3HAlE AEsht Felel = 7] =(main trachea)”7HA]
dolri} Aol FH XA oA YA e
A5, attAlE AEsHE Fdel F 71E7A Lot

4

BRolH FAA &7l B

7 4(laryngeal

sinuses) 2]

~
o
I

4) SA A2

g e EARAAAS oE stA 24 = F
|z AdlEed G Frlsrl fsk] 4 &
gk HgulE AESich F, 4 vde FA
£7e SHUTE st EHA AY 2ALE B

o
D



o

HE ¢ 29

" (polychotomous linear logistic model)S o|-&3F 3|7
T4 E3tel dsulet 95% ﬂﬂ:r”‘}, ole 3l
sle pake Ttk ol Wg FollA uigulrt
0 o]4o]liL pgkel 0.1 °]”’]—°] HEE o] &3le] F
A 1008 wHAEQl V1A AspERHEE el
ch. Zh Wl gk Ao A s el
o AA Zv|E il Ak ohee
7
9

Of

—_

o 7 WAL g Al

A olelmalH s

3t "% 8l Eo]EE ROC (receiver operator
characteristic)y X5 o|&3sle] A&, 753
dslEq el gEEE AR fstd] 71eH

AEsle] Aol o)
bgiet. ool BE E
A ol gt

stk o Hgo)
3t Spearman A3 Al
A= SAS 621 T2

i
-%4 N

e 1

7t aid e FAAA Aol tidk t-SHl= Table

U L FAAAS o] g8 HE

% 949 7154 detEaEE 1121

29} 2ok #7719 digule P A U5 #
4 282, QA3 F AW FAEw 177, 74 &3
el A 170, A @A 759 #H4E
olglen, QIF79 tigulE FF AL

M HAM75 74 4.22, HIHF 4.10,
&% 2o F 3.20, A} HEALe] 2|l 2.98,
el v 293, FFAMFE zodE 275
E3kA 7k Al 1.189] moldrh. 1 ukel ¥ 9
ol 233, HHE ol 1.82, A7 XULO]
1.53, A7] 9 AZ 7159 F4& 1.25, A9

125, Ay =7 44 1204 devle EAH L
froJetA ekskekp>0.1). EE, &34 A)7)E
SH|7} 0.97% ‘I'I‘E.'°]'7'“ LoXch zHA EE Yo
ol theHlE ulgte g 34 10049l Table 33} 7+
< 7]%24 il }tf’/&’ﬂ.f&—% Mstdct. &, tigulzt

3‘ J\ok =
O r_& —1" rlo %
o

'lok —or’r‘ {0}' 'lok - N

; m o B n2 i dx o i

1

N

Jdm—d
@

Table 2. Logistic Regression Analyses of Associations between Videofluoroscopic Findings and Aspiration Risk (n=103)

Videofluoroscopic findings OR" 95% CI” P-value
Oral phase
Reduced lip closure 2.82 (1.29~6.20) 0.0116
Poor bolus formation 1.67 (0.96~2.88) 0.0836
Reduced chewing and mastication 1.25 (0.67~2.35) 0.4983
Apraxia of swallow 1.12 (0.75~1.66) 0.5897
Tongue thrust 2.33 (0.59~9.15) 0.1771
Incomplete tongue to palate contact 1.53 (0.72~3.24) 0.2856
Piecemeal deglutition 0.97 (0.52~1.83) 0.9401
Residue in oral cavity 1.77 (1.02~3.05) 0.0418
Premature bolus loss 1.20 (0.87~1.66) 0.2647
Delayed oral transit time 1.70 (1.18~2.44) 0.0012
Pharyngeal phase

Delayed triggering of pharyngeal swallow 2.98 (1.29~6.88) 0.0117
Reduced laryngeal elevation and epiglottic closure 4.22 (2.50~7.14) 0.0001
Nasal penetration 4.10 (1.02~16.44) 0.0283
Residue in valleculae 2.75 (1.75~4.33) 0.0001
Residue in pyriform sinuses 3.20 (2.06~4.98) 0.0001
Coating of pharyngeal wall after swallow 2.93 (1.35~6.35) 0.0065
Repeated swallow 1.82 (0.82~4.01) 0.1391
Delayed pharyngeal transit time 1.18 (0.98~1.42) 0.0480

1. OR: Odds Ratio
2. CI: Confidence Interval (lower-upper)
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Table 3. Functional Dysphagia Scale using Videofluoroscopic Swallowing Study in Stroke Patients

Factor Coded value Score
Intact 0
Lip closure Inadequate 5 10
None 10
Intact 0
Bolus formation Inadequate 3 6
None 6
None 0
<10% 2
Residue i 1 ity" 6
esidue in oral cavity 10~50% 4
>50% 6
<1.5 sec 0
Oral transit time" 6
ral transit time S 15 sec 6
Normal 0
Tri i f ph: 1 11 10
riggering of pharyngeal swallow Delayed 10
L 1 elevation and epiglottic cl Normal 0 12
n ion an i i T
aryngeal elevation and epiglottic closure Reduced 12
None 0
<10% 4
Nasal tration” 12
asal penetration 10~50%
>50% 12
None 0
<10%
Residue in valleculae® 12
esidue in valleculae 10~50%
>50% 12
None 0
<10%
Residue i if . b 12
esidue in pyriform sinuses 10~50%
>50% 12
. No 0
Coating of pharyngeal wall after swallow 10
Yes 10
Pharyngeal transit time” =10 sec 0 4
yng >1.0 sec 4
Total 100

1, 2. Reference values from Logemann JA’s Manual for the videofluorographic study of swallowing. 2nd ed, Austin,

Texas: pro-ed; 1993. p 115-126"

a: Relative percentage of the total bolus, b: Relative percentage of the pertinent area on videofluoroscopic 2 dimentional

view

e £75E Folsjalrh wY, MRS WL &
245 Ak 5ol WolAg JusES P4E ¥
olsgiet

id
i)
XN
2
oot
4z
>
2
il

9 wl 81.0%2 70.7%, 2%HA|I(A
shELo] Folo] BEE} 7|HWEAE nlE dAE
#0] 39S o 78.1%
FIN A del

e A9

W™



TelE 9] 201 : HE QL EAAAE o] &3 HEZ Bxale] V|5A odslEeEE 1123
a) b)
100 I 100+ B
i e - _
o _efo 5 2 L (R
80 A 80 e
= N = 30 25
f 30725 Cut off point : 20 =, 60- " Cut off point : 25
£ Sensitivity : 81.0% £ Sensitivity 1 78.1%
= 45 Specificity : 70.7% Z /40 Specificity : 77.9%
¢ 40 35 2 404f
& 50 & 50
2044, 20~
;60
O ] [] ] I [ 1 [ [ [} O ] ] ] [ I I 1 ] 1 1
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 10C
1-gpecificity (%) 1-zpecificity (%)
c) d
100 e 100+ o e
s 106
20 —"15 715
80 30 '/I/ 8045 40 -
3 40 3r\‘ o5 ) ;’F K\s\o 5 0
z 807 A5 “Cutoff point: 30 2 B des R o
E= ."’{JO Sensitivity : 72.0% o2 den Eu’t O.ﬁ. p0|nt7:74jn:
2 404 |4 Specificity : 72.5% 2 40— ie”S[t!’V'fL‘f 778 0
Pl / 2 {?0 Specificity : 92.0%
20-¢60 20180
70 (
O [] ] I [ 1 ] ] ] I 0 ] ] ] [ 1 I 1 [ 1 1
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 10C

1-specificity (%)

1-specificity (%)

Fig. 1. Diagnostic value of the videofluoroscopic functional scale for detecting aspirations. Sensitivities and specificities
at each cut off points are determined by ROC(receiver operator characteristic) curve. The sensitivity is defined as the
percent of patients with more than (a) Grade 1, (b) Grade 2, (c) Grade 3, and (d) Grade 4 of severity, who had score

above the cut off point.
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Fig. 2. Spearman correlation between total score of
videofluoroscopic functional scale and aspiration grade
(n=103). Spearman correlation coefficient (r) and its
significant value (p). Legend ‘A’ represent 1 observation,
‘B’ represent 2 observations, etc.
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