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Objective: Fiberoptic endoscopic evaluation of swallowing (FEES) is a standard diagnostic tool for swallowing
disorders. However, it has not been used frequently in Korea because of the long test time, low cost, and the ab-
sence of a standard evaluation system. The purpose of this study was to suggest a standard fill-out form for the
FEES result.

Methods: From February 2019 to June 2020, a total of 98 FEES tests were performed by an otolaryngologist (JY]) at
the Wonkwang University Hospital. After the exclusion of 68 cases, 30 cases were analyzed twice by 4 raters with
over 5 years of experience as otolaryngologists working in various hospitals. The results were measured for the
rater's test-retest reliability and inter-rater consistency.

Results: Cohen's kappa values for measuring the intra-rater consistency of the four raters were 0.984, 0.887, 0.848,
and 0.930, respectively, meaning very good alignment of 0.8 or more, respectively. The Fleiss Kappa value for
measuring inter-rater consistency was 0.276, meaning fair for values of 0.2 or more. To examine consistency, an
intraclass correlation coefficient (ICC) analysis conducted by assuming the grading score to be a constant con-
tinuous variable gave an ICC value of 0.729 (P<0.001), showing a very reliable tendency.

Conclusion: In this study, all the items of the fill-out form were rated using a three-step grading scale, so the de-
gree of agreement was high when performed twice by the same rater, but the degree of agreement among raters
was relatively low. Therefore, our fill-out form for FEES will be useful in evaluating the improvement of a patient
over the course of clinical treatment. JKDS 2022;12:59-63)
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Ast Foll= =42 A7+ IFol ofEFo] WA=
Ao g 2 HEF, 55 4 Ux AF9 YA 4%,
QP HAZ FAR T, 45 A% A=A s
ot ¥&F A9 8.2-80%, TR $HA9] 11-81%, &+
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Aokl ZehE fsl 7S 787t Aed AA= HlH e &
Al AsFAAKVideo Fluoroscopic Swallowing Study, VESS)2F
WA  AstaAKFiberoptic endoscopic evaluation of
swallowing, FEES)°[t}. H|T EAIGA AR FAIZY(fluoro-
scopy)y& ARgote] 4 Al WHA¥ok= F3Hpenetration), &
Ql(aspiration), B84 Q1% #(abnormal pharyngeal
residue)E 7AolY, AohtehE fidok= 7164 24 ¥
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7HIHE A FEsHAY 371 A= 320, SFUHANHAL
(Laryngeal adductor reflex)7} B4 02 QHAISH=%] A|
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20199 29 20209 6714 A HY olH|9lS
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A2 2| 1 25k HoiQ Hetet MHS flot 2JH WAIE ZA =9 BE3E Qs A7 n
FEES report
Tongue movement oNormal  olImpaired
Mouth closure oNormal  ©Impaired
Mouth opening oNormal  olmpaired
Gag reflex oNormal  olmpaired
oNormal
Vocal fold movement o Impaired (Rt Lt, Both)
Without food With food
Laryngral
Categories Valleqular . Pynforrr] Valleqular _ Pynform_ penestration
pooling sinus pooling pooling sinus pooling /tracheal
aspiration
0=no
laryngeal
0=no pooling | 0=no pooling | 0=no pooling | 0=no pooling | penetration
Rating 1<50% 1<50% 1<50% 1<50% 1=laryngeal
2>50% 2>50% 2>50% 2>50% penetration
2=tracheal
aspiration
Milk
Yogurt
Recommendation
Fig. 1. FEES report form.
Table 1. Individual intra-rater consistency. ]l_"g
Raterl Rater2 Rater3 Rater4
2 Aol A AAIRE WA ASHEIAR FAE ARESte] 7
Cohen’s kappa 0.984 0.887 0.848 0.930 - . . _ Lo
SE 0.016 0.037 0.037 0.026 ?_]_‘ ?l‘]:l:" Xi%—(redSIdue), _I'E_—] penetratlon), —g‘(?_](aSplratlon)
P value <0.001 <0.001 <0.001 <0.001 of gt A2 o= FI7ER; 4959 /i HrERF i A=

49 74 BW7Ee] AARAAAF DR E(intra-rater
consistency)& £7435t7] $I8t Cohen'’s kappa &2 212}
0.984, 0.887, 0.848, 0.930°2.2 % 0.8 °]A9] very
good agreementE EFc}.(Table 1)

478 7R} 7H] HAFAT YA = (inter-rater consistency)
£ 27517] I8t Heiss Kappa 32 0.276°0=2 Z4=|9lom,
0.2 oPFe& ‘fairof sig=ct. YA =(Consistency)d] 7
FdS H7] §I5t] grading AE 534 A&HTE 7F
A543 At 10C 24914 1CCHES 0.729, P<0.001°.
2 i A vt F¥AdS Eelth(Table 2)

(intra-rater consistency)= 0.8 °4°& very good agree-
mentE B H.0™, 479] B7EA}F 7F YA == Fleiss kappagk
°] 0.276°& Fairo] SfFsAIRt =2 H2 oYt} YA &=
(Consistency)®] A4S B7] 9I5to] grading A+E &
A AEHFRE 7PYSIaL AR ICC 2404 ICCER
0.729, P<0.0012.& o]:= HARA} 7ol &s] 22 A5
£ = YA =(consistency)= OFF EA ko, HAL
A0l & A5 AP (tendency)E FYPISH =3
ou|stiet. & Atoll A AAIRE FEES A2 A= tE
AAAZE ABsERS o 22 5H2 = B7loke B7HAF 2F
U X E(inter-rater consistency= H|W & ko) HE
o] HlwA 71t 394 A4 (grading) IO R
A 22 AP o8 ¥ Ag5S o A= =ouTh
E35] FEESZ| g8] PsiAA] ¢ Sl= EAS 1E3E o,
B71A+e] FEES 3ol Ad Zo] B YA =7 3
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Table 2. Inter-rater consistency.
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Statistics Value 95% CI P value
Absolute agreement Fleiss Kappa 0.276 0.275-0.278 <0.001
Correlation consistency Icc* 0.729 0.651-0.793 <0.001

*Intraclass Correlation Coefficient, assuming the data is an ordinal scale.
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£ A=, FEES ARl 2= 2t A F412 AAIsH
A} A= QAT HH QFAHALS] scoring Al A= 1996
A Rosenbeck 5°] ARt o]H 2] 9GAIE $=5to] 4
Iy F A SR T Hr 5ol wet sTAR
-85t Penetration-Aspiration Scale (PSA)°] 717 E&]
AL E|T QITE. PAS 12 7|2 SA1Eo] EolrlA] e
T, PAS 2, 32 Al ¥l MFE w, PAS 4, 5= =4{°]
AHE AESTS 1, PAS 62 S4lo] A olfi= W=7t
71HA = EoiF oy Al U wf, PAS 72 &4]0] At
o2 o711, 71H 59 kEolk 7|¢A] Hlo g e
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T S fo Ao R U ojA =T, ol HIHFA|
HAWA Hol= HAF A3te] o] o|sHA F-E25]o] 3l
. SFAIE WAL AsHaAR, A SAES A=
<74l 3FHo) oFR AL HolZ] ¢A E]of(white out), &
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71% "o 2 YEWH= X7t Al Aot wo] ks
Sto] PAS score®t= WA &t 53] WA AstaA=
HYAIFL R A His AR, S4E Fof A% QT AR
of thet o] 7hssto], QAT AR HAF AEE T5E
o= ol = 4 7l Ast &9 € BHE A5
= Ut oA AARE BolsHA & 4= U= ARlo] AU
oA WA Asha AR AARY AR scoring AlAIS] 2
840] Bt H, 20164 W.Pilz 52 WAIE A
A fIof ohE A 299 AE EA5IeleH, B4
= FoiA = AolA AR AT 22 &9 F=
(ordinal rating scale)g AREstFEd 47 & QA% AH
Aret 52l 9 it = E v oS o, IERY] WA
AAstaAr A3t sfjaof gt A& Aot Aol ¥l
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Ay, TR W Zfolof o5 A4 == Aol oy} F
2, AAE Yol Fofgt HA9 Hx A ol(thick liquid,
thick liquid)ell 28] ¥ W= Aoz A2 Wy, wet
Al 27F AAIRE WA st AAF FAlollA= 399t
2 Zo] A7t g T SAES Folsl HARE
Al&stAtt. ?HH Baijens, Laura WJ 52 849] ot
2 =0 sl JA] o)A tE FARECIAAE WAEA
SHAARE Y3l 10 cc thick liquidE 103] 4714 3 &,
919 FFE Z2sk=, BA 3-43]9] A HAF A=
gt Al A A BrHE 4 Ao, 4 HA
57 S7VESE ATt SUYske], ARt A Aok
47171 AA 8ol 2A &3ty R sk,

A Aeo] s T AR AAF = &Rlo] A4
g 4 23 &Rl QT AR FE 5
ME(valleculae)elut, % o|A9HPharyngeal residue)
of W¥st=tl, A7 A2 d(severity) B=E ATE O
£ Jg9] 7]&ste A ojHYA, et 7 AW

Eo] HuE} AF A7 47 AR = o] w2
%9 HAx(ordinal score)” ™, AAE 3 BUT &
(bolus)ell HI3f| HIH] QEAIHAA] x ray AO& HAE=
QAE A7 Hlgo] 246, HFE oln|x| BAL B3 YT
317 59 W o 2ol 4ol B E|ET|, Neubauer 5
2 systemic reviews A5t on, & ALH 7719
AF AF A #d =& F, dd IF AF Hx(Yale
pharyngeal residue severity rating scale)”} 73 8-a5}
T A e Az Baete .
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