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Comparison for Risk Estimate of Aspiration between the Revised Dysphagia
Assessment Tool and Videofluoroscopy in Post-Stroke Patients
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Purpose: The purpose of this study was to determine the significant factors for risk estimate of aspiration and to evalu-
ate the efficiency of the dysphagia assessment tool. Methods: A consecutive series of 210 stroke patients with aspiration
symptoms such as cough and dysphagia who had soft or regular diet without tube feeding were examined. The dyspha-
gia assessment tool for aspiration was compared with videofluoroscopy using Classification and Regression Tree
(CART) analysis. Results: In CART analysis, of 34 factors, the significant factors for estimating risk of aspiration were
cough during swallowing, oral stasis, facial symmetry, salivary drooling, and cough after swallowing. The risk estimate
error of the revised dysphagia assessment tool was 25.2%, equal to that of videofluoroscopy. Conclusion: The results
indicate that the dysphagia assessment tool developed and examined in this study was potentially useful in the clinical
field and the primary risk estimating factor was cough during swallowing. Oral stasis, facial symmetry, salivary drooling,
cough after swallowing were other significant factors, and based on these results, the dysphagia assessment tool for
aspiration was revised and complemented.
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(SPSS Inc., Chicago, IL, USA)S
45T
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Table 1. General Characteristics of Patients (N=202)
Characteristics Classification n %
Gender Men 118 58.4

Women 84 41.6
Age (yr) 0-19 7 34
20-39 24 11.9
40-59 65 322
60 and over 106 525
Lesion Left 57 28.2
Right 72 35.7
Others 73 36.1
Type of stroke Infarction 101 50.0
Hemorrhage 68 33.7
Others 33 16.3
Paralysis Quadriplegia 59 29.2
Left 72 35.6
Right 66 32.7
None 5 25
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Table 2. Diseases Related Characteristics of Patients ~ (N=202)
Normal Abnormal
Characteristics
n % n* %

Speech disorder 83 411 119 58.9
Oral stasis 133 65.9 69 341
Drooling 135 66.8 67 33.2
Facial symmetry 135 68.0 64 320
Liquid aspiration 139 68.8 63 312
Delayed swallowing 142 70.6 59 29.4
Cheek movement 136 70.5 57 29.5
Salivary drooling 145 718 57 28.2
Cough during swallowing 160 79.2 42 20.8
Palate function 151 80.3 37 19.7
Spontaneous cough 164 83.7 32 16.3
Lip opening 166 84.3 31 15.7
Cough after swallowing 172 85.1 30 14.9
Wet voice 173 88.7 22 1.3
Tracheostomy 175 86.6 27 134
Pneumonia history 169 84.1 32 159
Head control 196 97.0 6 3.0
Cheek sensitivity 178 93.7 12 6.3
Lip closing 189 96.4 7 3.6
Tongue movement 178 88.1 18 89
Laryngeal elevation 197 98.5 3 15
Salivary secretion 199 99.5 1 05
Jaw movement 180 92.8 14 7.2
Cough before swallowing 192 95.0 10 5.0
Swallow reflex 188 945 11 55
Nasal regurgitation 196 97.5 ) 25

*Missing responses excluded.
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Table 3. Characteristics Related to Videofluoroscopy ~ (N=202) = 52.1%%1 249 %S & = AT A= T 71 3
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ral phase ~
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*Missing responses excluded.
w439
Categor i3 n
s A 80
Adj, P-value=0,0000, gl}isuuare:at?s&. df=1
. 1.
cal Node 1% cat Node 2%
1 2981 48 0 7805 32
Adj, P-value=0,0003, gTi%SuuareﬂS.aﬂTB. df=1 Adij, P—valua:0.0498.\2h3i-suuare=3‘8491. df=1
. I I. 1.
2
NDEIE 3 Nm:lla 4 Node 5 NDE!E [
- Category % n - Cateqory % n - Cateqony 1%?9 n£l - Cateqar ) n
1 Toer = 1 S217 o8 1 BEF1 o5 I Bgag 7
ot 55.935 |3 otal . otal 3 otal .
\f'|31 V|23
Adj, P=value=0,0040, Chi-square=3,2853, df=1 &dj, P-value=0,0225 Clni—squara=5.1820, df=1
I ] \ ]
3 h 2 N
ode Node & Mode 3 Hode 10
Categary % n Categary % n Category % n Category % n
.ﬁﬁsﬂ :ﬁ—#TUB—E : 1 B 15 : S

B 12 N €15

KAl
Adi, P-value=0,0229, Clnl—suuara=5.1778‘ d=1
[ |
2% 1%

Hode 11 Hode T
Category % n Category % n
L] LRt ] L 000 O
=1 1546 15 21 10000 1
ofal 45027 a7 ofal .

85,71

ofal ofal ¥ ©

Figure 1. CART model of the dysphagia assessment tool.

1*=Abnormal; 2*=Normal; V49=Aspiration; V15=Cough during swallowing; V13=Cral
stasis; V23=Facial symmetry; V31=Salivary drooling; V16=Cough after swallowing; CART=
Classification and Regression Tree.
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Table 4. Revised Dysphagia Assessment Tool

General characteristics Classification

Gender M E

Age (yr)

Lesion Left Right Others
Type of stroke Infarction  Hemorrhage Others
Characteristics related to disease Normal Abnormal

Cough during swallowing
Oral stasis

Facial symmetry

Salivary drooling

Cough after swallowing
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Table 5. Comparison of Risk Estimate Error of Aspiration in Revised Dysphagia Assessment Tool and Videofluoroscopy (N=202)
Misclassification matrix
Revised dysphagia assessment tool Videofluoroscopy
Actual value Actual value
Normal Abnormal Total Normal Abnormal Total
Expected value Normal 95 24 119 118 47 165
Abnormal 27 56 83 4 33 37
Total 122 80 202 122 80 202
Risk statistics Risk statistics
Risk estimate .25 .25
SE of risk estimate .03 .03
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