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I. M &

57] & A (swallowing) 0] QJQbellA] 24&2
%Xlé}ﬂ‘% sl sk, QlelA i H7kA] kst
A e = B84l 3ot (American Occupational
Therapy Association [AOTA] , 2000; Cook et al.,
1989). AR A AL SA=S oA 52Hol
£ At AEHIEA 9 Aol E AN A
oJub= A49F (anterior faucial arch) 7H4] Zg-ahs=
TG, AFINEGo] UERtA S24E0] QIFE 7\]‘/}
Ao ZAfekeE QI g 5240] ARE uet
A7 del7hs A 9] AgA R 2w H, A
o= 52o] YellA A7bA] AdE]= olefdt A Fol
A ol= RS EAZE A7 HE Esit
(Logemann, 1998). o]&st A 77oll= 547] HE%F
$24e] 51.0~78.0%004 HAeH= 20 % BaH
o YEF StellA YeRhs Aol o] o &4
w9 ek 1:]'0%}71] ‘/}E]"*E}(Martmo et al.,

2005). o442 2 FEH G, A, @
Al AA A el fxﬂﬂ ura}ur: nha 5457] EA S
< Aol g H o) vehds 497 wont o5t

FA AHEHA, olekA 2 Av], 2007; Kim, Kim,
Hyun, & Lee, 2014).

jﬂﬁ]@gl %717]: 74,{],5 AF7] xl—oﬂ_q] oJo)S ;< 35
Al sfetste] wlH ] 194de S, AA| ARk of 5
£ Z=XA2 4 A (Carnaby, Hankey, & Pizzi, 2006;
Donnan & Dewey, 2005). WehA] H&EF gkake] 4]
Aol AAEE 5G] e BRI B A2
& B7hE She o] Bt AN ke vt
¥k Wpo] AIEle] Qlom, 11 % 8, 71, FE,
QJ3t 59 £A49), ANEASE, TEAH, A4 7
258, QA5 B2 BRI WS SRS YO
AHBHA 982 deoll A3 4= QIoH(Smith & Jenks,
2006). =3k v|T] 2 FA] A1 HAAF(VideoFluoroscopic
Swallowing Study; VESS), 35UA4 431571
(Fiberoptic Endoscopic Evaluation of Swallowing;
FEES), Z53Hultrasonography), A185-%< (scintigraphy),
2 Z49 (manometry), ZASFE Y529 (computed

tomography) 5 §QFo.Z #ast7] o) AlgaQl 77

=°l disf FulE olgste] F7FE  AHKim &
Jung, 2011).
ojx ¥ ikt W Eo] AAE 53] 4

831] WhE ¢ A% AuEn e ¢ 5 9w g
o ekl 7hsatrtar AR ATHEAR 5, 2007).
J9e: =7t 3 57| AHE ”ﬁ%l‘i”“,
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Q1 ks WE 5 Q= ARlE e 3> 59.0%°ﬂ
w3 7P EEshE AAE AR EE VESSE
Algsl7] Qe RIS BArskal s 719 39.0%¢
IR b W2 7)ol A aFloll thgk A Ql J
ool o2 Wk op g} A gAP} $Ake] 5400 sh=
B7FeTE AEste] AFgshe Hlele ofEgo] wEA
Hth(Woo, Chang, Cha, & Oh, 2009). £3] &= 3
Ape] Aol E3-Slol wht theket oo w e
L of| 5 gepx)7] wjtell, $xtke] FAtel| sk F et
gt H7b= wieA] ek o]tk (Daniels, Braileys,
& Foundas, 1999; Martino, Terrault, Ezerzer,
Mikulis, & Diamant, 2001). 1% E7-5t1 A4
AARA Z A GollA = VESS ul7t OiL 785 2+ 714wt
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ATE HMEFAAN W5 hE ATE
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1) =& OO|E{H|0|A L Z{A0f

HAZIZEE 2005 1€3E 20156 94704, 106
722kl Holg o] 55 =ia ZEeRgih @&l
oJE{Ho] ~= PubMed, Medline (ProQuest), EBSCO
host (CINAHL Plus with full text) & ©]-&-a}1 =]
= 3| =4 (national assembly library of Korea)<
o] g3kttt AN = B FYsHl (dysphagia OR
“deglutition disorder” OR “swallowing disorder”)
AND (stroke OR Apoplexy OR CVA OR
“Cerebrovascular accident” OR “Cerebrovascular
apoplexy” OR “vascular accident”) AND (test OR

evaluation OR assessment OR measurement OR

Pubmed Medline EBSCO host National assembly
. (1=706) (1=361) (CINAHL Plus with full text) library of Korea
] (n=275) (n=38)
F.'-;Z
2
=2
=
Searching result (7=1380)
¢ Abstracts excluded (n=1325)
7 ) - Not English or Korean articles (7=116)
2 Abstracts reviewed based on - Not adults (7=428)
S. inclusion and exclusion criteria - Not matched study design (7=739)
® - Duplicates (7=38)
- Other exclusion criteria (n=4)
- ) v Full text excluded (n=22)
°§: Full text articles assessed for o/ Not matched study design (n=14)
g: eligibility (7=55) - Not matched purpose (17=6)
g - Not stroke (17=2)
v
Included in PEDro scale N Low quality article excluded
assessment (7=33) by PEDro scale (n=1)
g
c
o
2.
Included in qualitative synthesis
(1=32)

PEDro: Physiotherapy Evidence Database scale

Figure 1. PRISMA Flow Diagram for Literature Search and Study Inclusion
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£ o] g3t AwE Akl AsIIt BEs PRISMA

Zﬂﬂaiﬂ’% xﬂy;”x% ‘36]"!71- EI’_X]Z] o7 3:]—%*5].0:]
th @2 9 ojolsle] ol AT £, At
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L= e I S

A7t A 52 B obd Aol ALl 122 25
Table 1. PEDro Scale for Researches
Item® .
No. Author EV v SR Total Quality ETSZTEG
1 2 3 4 5 6 7 8 9 1011
1 Dennis et al. (2006) Y Y'Y Y NNNY Y Y'Y 7 Good I
2 Ebihara et al. (2006) Y YNY Y YNYYYY 8 Good I
3 Power et al. (2006) Y YNYNNNYYYY 6 Good I
4 Kim & Kim (2007) Y NN Y NNNNY Y Y 4 Fair I
5 Billow et al. (2008) Y YNYNNNYY Y Y 6 Good I
6 Yang et al. (2008) Y YNYNNNVY Y Y Y 6 Good I
7 Diniz et al. (2009) Y Y Y NNNNYNYN 4 Fair I
8 Khedr et al. (2009) Y YNYNNNY Y Y Y 6 Good I
9 Lim et al. (2009) Y YNNNYNNY YN 4 Fair I
10  Jayasekeran et al. (2010) Y YNY Y NNNY Y Y 6 Good I
11 Khedr & Abo—Elfetoh (2010) Y Y N Y N N Y Y Y Y Y 7 Good I
12 Baek et al. (2011) Y YNYNNNY Y Y Y 6 Good I
13 Kim et al. (2011) Y Y NY NNNNY Y'Y 5 Fair I
14 Middleton et al. (2011) Y Y Y Y Y NNY Y Y Y 8 Good I
15 Feng et al. (2012) Y Y'Y Y NNNY Y Y'Y 7 Good I
16 Kang et al. (2012) Y NN Y NNNY Y Y Y 5 Fair I
17 Michou et al. (2012) Y NNNNNY Y Y Y Y 5 Fair I
18 Park et al. (2012) Y Y NY Y NY Y Y NN 6 Good I
19 Yang et al. (2012) Y Y NY Y Y YYYYY 9 Excellent 1
20 Kang et al. (2013) Y YNY NNNY Y NY 5 Fair I
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AE ol dEAES B #3S Adsiqlvh =3 g Qlth F 113505 o] Fofx] glom, o 3
7|0l RESehE 59 330l A= %lal PEDro scale Fohe A 18, ldshA] EAY =2 A9 03
oA 34 olste] v HGE W TS FHoR < 7 TS 1 35S Agsta w722 108t
AAAA HF 3299] FHe AEsksichFigure 1). (Maher et al., 2003; Tooth, McCluskey, Hoffmann,
McKenna, & Lovarini, 2005). <7152 33 o]t

4, 29| & HIt AT e A FE 45302 FR] AA E, 68
AL =2 A3 77, 9~1082 o =2 44 58

HxAow HAHw i AL Hrlelr] sl 7 EAYE ulsith(Foley, Teasell, Bhogal, &

Speechley, 2003; Maher, 2000). 33H2] £33 A&}
o] 2t AFE izl & ool dAekA s B

rolE %—‘O—H 3o X%% il—Ol—q._ 1%—.0_ A A /\Zoﬂ —gﬂ%]—g].

Physiotherapy Evidence Database (PEDro) scales
AHESEATE PEDro scale A &2lshEdlolA F A

AHEEE 7)ol SAFAAEE S8 e mE e oS AR e T
B30 oHENILe YAHDEE A= 2= 9y = 34 olate] £ 1L o] BA A A2kt
(Maher et al., 2003), &% =29 A4 429 g7 (Table 1.

Table 1. PEDro Scale for Researches (Cont.)

Item® .
No. Author EV v SR Total Quality ETSZTEG
1 2 3 4 5 6 7 8 9 1011
21 Lan et al. (2013) Y NN Y NNYNY Y Y 5 Fair I
22 Park et al. (2013) Y Y Y Y Y NYNYNY 7 Good I
23 Rofes et al. (2013) Y Y NY Y YNYYNY 7 Good I
24 Shigematsu et al. (2013) Y YNY Y NY Y Y Y Y 8 Good I
25 Sorensen et al. (2013) Y NNYNNNY Y Y N 4 Fair I
26 Titsworth et al. (2013) Y NN NNNNY Y Y N 3 Poor I
27 Yoon & Sung (2013) Y NN Y NNNY Y Y Y 5 Fair I
28 Kim et al. (2014) Y YNY Y Y Y NY Y Y 8 Good I
29 Lim et al. (2014) Y YNYNNNY Y Y Y 6 Good I
30 Michou et al. (2014) Y Y Y Y Y Y Y Y Y Y Y 10 Excellent I
31 Momosaki et al. (2013) Y YNYYNNY Y Y Y 7 Good I
32 Noh & Kim (2014) Y NN Y NNNY Y Y Y 5 Fair I
33 Yoo & Kim (2014) Y NN Y NNNNY Y Y 4 Fair I

EV: External Validity, IV: Internal Validity, SR: Statistical Result, 1. eligibility criteria were specified, 2. subjects
were randomly allocated to groups, 3. allocation was concealed, 4. the groups were similar at baseline regarding
the most important prognostic, 5. there was blinding of all subjects, 6. there was blinding of all therapists who
administered the therapy, 7. there was blinding of all assessors who measured at least one key outcome, 8.
measures of at least one key outcome were obtained from more than 85.0% of the subjects initially allocated
to groups, 9. all subjects for whom outcome measures were available received the treatment or control condition
as allocated or, where this was not the case, data for at least one key outcome was analysed by "intention to
treat” , 10. the results of between—group statistical comparisons are reported for at least one key outcome,
11. the study provides both point measures and measures of variability for at least one key outcome, ° I . randomized
controlled trial, II. controlled trial or quasi—experimental study with out randomization
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d ATt 0Ho = 20134
A7 71 ol g Qi) 323 9] =4 A7
s 578517 flste] AR B7PERI S 7= F 457
A ey 7P wol AMgE BrHeT= VFSS(19%),
PAS(9%), FDS(7#), radiography (3%), MEPs(3
H), FOIS(39) 9] <=2 & JEpsit) H7te] B
A4 (score) W w7 (level, grade) & A A= 1 o]
HEAo|aL £ Sl whet AIzE, 3lF, v, o/
of e WA oR AAShs B9 AUSATHTable 2).

2. itz lol 25

1) ZHALE #5701 T2 2&F

T 4571418 Hrpd] T RE ARESE B7 k= 2071,

HE ARESHA o2 BT 2570 HlE A
-5t F7tol| A VESS o1& EdlZ A5k 7P
< 1370, 718} & A0l E ARgsk= A7 TSI
HIE ARGSlA] 942 B7EeT 5 w=ollA g7 9
ANA7Vse Fr7kET= 1870%1aL, V7 7T
(Table 3).

2) MATA OE

T7EH A, A, QA A e 5 ZF Ak
A wek ARgE = BrEETE ERekith BUks
T % VESS= A aHg o] ool M ARG Slet 7+
THGAE B2 = Q= WS 2= oropharyngeal
swallowing function, OMFT 5 AH|E w2 HQ g 5}
2| = HrETEe] Beka, A= new VESS
scale, VDS -s°] 38ltt. Q15T biomechanical
assessment, new VFSS scale, VDS, FDS 5 VFSS
PP HpErEe] el AMEET, AnrkAolA:
biomechanical assessment, HRM (High—Resolution
Manometry), CPO (CricoPharyngeal Opening duration)
T A EEdel tig F7t vl Sl sk
GUSS, EAT-10, SSQ, clinical assessment 5 1+
A 94 A TGS Hehet AR T AIRAIE

= T Sl TS Bk B ek Stk Al
HE=F W7Fhe =7 ASHA, DD, DOSS 5©] 2l%laL
2olER)S S5k W elli= DSR scale, FOIS 5]
AT (Table 4).
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Table 4. Categorization of Evaluation Tool According to Purpose

Swallowing Evaluated functions Evaluation tools
phase
Lip movement Oropharyngeal swallowing function, SSA
Lip closure FDS, OMFT, new VESS scale, VDS, VFSS
Consciousness level SSA
New VFSS scale, OMFT, oropharyngeal swallowing
Tongue movement .
function, VFSS
Bolus formation FDS, new VESS scale, OMFT, VDS, VFSS
Endurance (attention, posture) Assist dysphagia screening tool
Oral Strength (tongue, cheek, lip) I0PI
preparatory Residue in oral cavity FDS, VFSS
phase Drooling Assist dysphagia screening tool
Neck movement Oropharyngeal swallowing function
. Assist dysphagia screening tool, OMFT, oropharyngeal
Facial muscle movement . .
swallowing function
Jaw movement OMEFT, SSA
Chewing New VFSS scale, oropharyngeal swallowing function,
VDS, VFSS
Oral apraxia New VESS scale, VDS, VFSS
Bolus transfer OMFT, VFSS
Tongue to palate contact New VFSS scale, VDS
Oral phase Oral transit time FDS, new VESS scale, OTT, TTT, VDS, VESS
Gag reflex Clinical assessment,
Nasal reflux FDS, SSQ, VEFSS
Delay of swallow reflex FDS, LTSR (latency of the swallowing reflex), SRT,
swallowing reaction time, VDS, VESS,
Premature spillage New VFSS scale, VDS
Laryngeal closure LCD (laryngeal closure duration), VESS
Laryngeal elevation FDS, VDS
Pharyngeal ; ;
phase Hy.olary.ngeal movement Biomechanical assessment, VFSS
Epiglottis closure FDS, new VESS scale, VFSS
Pharyngeal movement Biomechanical assessment, VFSS
Pharyngeal delayed time New VFSS scale, VFSS
Laryngeal wall coating after FDS, new VFSS scale, VDS, VESS
swallowing
Pharyngeal transit time FDS, new VESS scale, PTT, TTT, VDS, VFSS
Pharyngeal residue Biomechanical assessment, FDS, nasoendoscopic
protocol, new VESS scale, VDS, VESS
Continuous pharyngeal closure VESS
Pharyngeal ; ; :
phase Penetration Biomechanical assessment, nasoendoscopic protocol,
new VFSS scale, PAS, VDS, VFSS
. Biomechanical assessment, nasoendoscopic protocol,
Aspiration

new VESS scale, PAS, VDS, VESS

Risk of aspiration

GUSS
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Table 4. Categorization of Evaluation Tool According to Purpose (Cont.)

Swallowi . .
watowing Evaluated functions Evaluation tools
phase
Cough reflex ASSIST dysphagia screening tool, clinical assessment,
& EAT-10, SSQ, ultrasonic nebulizer
- | Breath ASSIST dysphagia screening tool
arhyngea Pharyngeal pressure HRM
ase : ; ;
P Any abnormality Biomechanical assessment
Voice change ASSIST dysphagia screening tool
Pharyngeal motor threshold MEPs
Upper esophageal sphincter opening CPO, VFSS
Esophageal UES pressure HRM
phase Maximum capacity of upper . .
. . Biomechanical assessment
esophageal sphincter opening
. .. Actual nutrition scale, GNRI, percentage of caloric goal
Nutritional condition .
achieved
Diet type DSR scale, EAT—10, FOIS, SFSS, SSQ
Pneumonia Radiography, fever
Functional out d di
unc 1or?a ou cor.ne epending on MRS
swallowing function
Dissociation (oral, pharynx, Biomechanical assessment
Other. esophagus)
swallf)\.zvmg Voice change after swallowing Clinical assessment
conditions ; ; o
. Dysphonia, dysarthria Clinical assessment
excluding o T
. Volitional cough Clinical assessment
swallowing ;
phase Involuntary movement Involuntary swallowing movements
. ASHA, DD, DOSS, DSR scale, FOIS, GUSS, SSA, SSQ,
Degree of swallowing
SESS
Feeding type Transition from tube to oral feeding
Meal time SSQ
Swallowing volume capacity Timed water—swallow test
Self—reported swallowing difficulty EAT-10, SSQ, VAS, SWAL-QOL
Gastrointestinal complications Gastrointestinal complications questionnaire

ANS: Actual Nutrition Statuss, ASHA NOMS: American Speech—language Hearing Association National
Outcomes Measurement System Swallowing Scale, CPO: Cricopharyngeal Opening Duration, DD: Degree of
Dysphagia, DOSS: Dysphagia Outcome and Severity Scale, DSR: Dysphagia Severity Rating, EAT—10: Eating
Assessment Tool, FDS: Functional Dysphagia Scale, FMS: Functional Magnetic Stimulation using a parabolic
coil, FOIS: Functional Oral Intake Scale, GNRI: Geriatric Nutritional Risk Index, GUSS: Gugging Swallowing
Screen, HRM: High—Resolution Manometry, IOPI: Iowa Oral Performance Instrument, LCD: Laryngeal Closure
Duration, LTSR: Latency of the Swallowing Reflex, MEPs: Motor Evoked Potentials, MRS: Modified Rankin
scale, OMFT: Oral Motor Function Test, OTT: Oral Transit Time, PAS : Penetration—Aspiration Scale, PES:
Pharyngeal Electrical Stimulation, PTT: Pharyngeal Transit Time, rTMS: repetitive Transcranial Magnetic
Stimulation, SFSS: Swallow Function Scoring System, SSQ: Sydney Swallow Questionnaire, SRT: Swallow
Response Time, SWAL—QOL: Swallowing Quality of Life questionnaire, TTT: Total Transit Time, VAS: Visual
Analog Scale, VDS: Videofluoroscopic Dysphagia Scale, VESS: Videofluoroscopic Swallowing Study
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Abstract

Dysphagia Evaluation of Stroke Patients: A Systematic Review

Jo, Eun-Ju®, 0.T., M.S., Han, Seung-Hyup***, O.T., Ph.D., Choi, Yong-Won****, O,T,, Ph.D.,
Kim, Hun-Ju****"******, 0.T., M.S., Lee, Sung-Ja******, 0.T., M.S.,
Noh, Dong-Hee™*****, 0.T., M.S., Bae, Won-Jin****, O.T., M.S.,
Lee, Na-Jung®, O.T., M.S., Choi, Min-Kyung®, O.T., M.S., Kim, Kwang-Jae®, O.T.,
Kam, Kyung-Yoon™*******, Ph.D.
“Dept. of Occupational Therapy, Graduate School of Inje University
“Dept. of Occupational Therapy, College of Biomedical Science and Engineering, Inje University
“*Dept. of Occupational Therapy, Masan University
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Dept. of Rehabilitation Science, Graduate School of Inje University

" Dept. of Occupational Therapy, Dongju College
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Objective : The purpose of this study was to analyze the swallowing function evaluation tools for stroke patients
with dysphagia, and to help choose appropriate evaluation tools considering the patients and their clinical
conditions.

Methods : A systematic review was conducted according to the PRISMA checklist. We accessed databases including
PubMed, Medline, EBSCO host, and the National Assembly Library of Korea. The PEDro scale was used to
evaluate the quality of the articles. Evaluation tools were divided into whether each tool requires an instrument or
not. They were also classified according to the swallowing phase.

Results : Thirty—two articles were included and analyzed in total. A total of 45 evaluation tools were found. Twenty
of these tools were instrumental tools or evaluation tools based on an instrument. Thirteen of them essentially
require a VFSS to evaluate the swallowing function. We found that most of the tools not depending on an
instrument were for observing the oral preparatory or oral phase; however, some tools including GUSS(Gugging
Swallowing Screen), EAT-10(Fating Assessment Tool), SSQ(Sydney Swallow Questionnaire), and a clinical
assessment were used to detect problems in the pharyngeal or esophageal phases. Finally, ASHA (American
Speech—language Hearing Association), DD(Degree of Dysphagia), DOSS(DOSS: Dysphagia Outcome and Severity
Scale), DSR scale(Dysphagia Severity Rating), and FOIS(Functional Oral Intake Scale) were found useful for
evaluating the nutritional condition, diet type, and degree of swallowing, although they could not be matched to the
specific swallowing phase.

Conclusion : This systematic review provides guidelines for choosing proper swallowing evaluation tools leading to
customized treatment for stroke patients with dysphagia in the clinical field.

Key words : Dysphagia, Evaluation, Stroke
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