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Abstract

Objective: In this study, we aimed to examine the relationship between the Eating Assessment Tool-10
(EAT10) score, a screening index for dysphagia, and the Epworth Sleepiness Scale (ESS) score, which evalu-
ates daytime sleepiness in Japanese workers.

Method: A cross-sectional study of 496 workers (454 men and 42 women) at two business locations in
Japan was conducted from November 2021 to June 2022. Dysphagia was assessed using the score of EAT10, a
self-administered questionnaire. Daytime sleepiness was evaluated by calculating the score of ESS, a self-ad-
ministered questionnaire. To examine the correlation between the degree of dysphagia (EAT10 score) and the
degree of daytime sleepiness (ESS score), Spearman’s rank correlation coefficient was calculated. Logistic
regression analysis was performed with the presence or absence of daytime sleepiness as the dependent vari-
able and the presence or absence of dysphagia and basic attributes as the independent variables, and the effect
of dysphagia on daytime sleepiness was evaluated using odds ratios and 95% confidence intervals.

Results: EAT10 scores of 3 or higher accounted for 5.6% of the total number of participants. High ESS
scores (3 or higher) were significantly more frequent in the high-EAT10score group (odds ratio, 3.92: 95%
confidence interval, 1.54-10.1) when adjusting for the effects of gender, age, body mass index, alcohol con-
sumption, and smoking.

Conclusion: This study suggests that dysphagia may be associated with daytime sleepiness in Japanese
workers. Even a method using only a simple self-administered questionnaire may enable early detection and
treatment of dysphagia and excessive daytime sleepiness.
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aat W R e L W R B P+
(N=496) (n=468 [94.4%]) (n=28 [5.6%])
EAT10 227 (040 [5]) 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 4.0 (3.0, 6.0) <0.001
ESS 227 (0-24 [ 5.0 (2.0, 8.0) 5.0 (2.0, 8.0) 8.0 (5.0, 12.0) <0.001
ArholRgH H (ESS 22 7785 s ) 267 (53.8) 245 (52.4) 22 (78.6) 0.007
F-fin 47.0 (30.0, 55.0) 47.0 (30.0, 55.0) 48.0 (34.0, 58.0) 0.378
PER () 454 (91.5) 428 (91.5) 26 (92.3) 0.795
BMI 24.1 (21.3, 27.0) 24.1 (21.3, 27.0) 23.6 (22.5, 27.6) 0.767
HEEES D GA1 R E) 286 (57.7) 266 (56.8) 20 (71.4) 0.129
WAREENE & D 176 (35.5) 162 (34.6) 14 (50.0) 0.098
n (%) FrXhRE 25 N—t v x A, TS R—k v HAN),
EAT10 : Eating Assessment Tool-10, ESS : Epworth Sleepiness Scale, BMI : Body Mass Index.
*Mann-Whitney ® U #7E ¥ 7213 Fisher DR B E
£2 MNREOEY (BLH)
(n:45?[%1.5%]) (n:42ﬁ[&8.5%]> P
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EEEH O GE 1B ) 269 (59.3) 17 (40.5) 0.019
WAREENE & D 169 (37.2) 7 (16.7) 0.008

n (%) TEPRE Q5 A=k v R AL, TS5 R—k VR AN),
EAT10 : Eating Assessment Tool-10, ESS : Epworth Sleepness Scale, BMI : Body Mass Index.

*Mann-Whitney @ U B2 ¥ 72% Fisher DS HE
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Model 1 Model 2 Model 3

4 v X (95%CD + v X (95%CD * v X (95%CD
W FREEE S 0 (EATI0 2 2 783 bl k) 3.34 (1.33-8.38)* 3.57 (1.41-9.02)* 3.92 (1.54-10.1)*
EH 1.02 (0.99-1.05) 1.01 (0.98-1.04)
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BMI 1.01 (0.92-1.11)
REEEH D GE 1 a2 ) 2.03 (0.93-4.77)
WAREEE B D 2.02 (0.93-4.42)

ESS : Epworth Sleepiness Scale, EAT10 : Eating Assessment Tool-10, BMI : Body Mass Index.

Model 1 : %7z 1L

Model 2 : i « M TRt

Model 3 : 4FH « PERI « BRI « B « BMI CTaliiE
* P<0.05.

HIERTHPoORISOSAERICHE L, HhoRGHD &
B VA DINBICEATHIENLHLNTI ST,

CHHORT R, WEFEEN G EE o B ol
THOMN L) A2ZRTETeD 552 EHRETHLD
THbH, HLEOBATE, FEBRY Mo TR
ELTHT O AR T2 R IMciUE L, HholR%x
FBT D EDOERIIKAZ -, FEE LSS R OELT
T ClxmE oM ARG IR TRy, flzid
OSAS BEH RS &L L9 Tlx, WEFREED D OFFT
Hbo®ERIRG 2T 2EE0/ @ LRI
(12), Fio, HIRAEESEHE O KBBEFAT RS T,
WefmE o ) 2 7 NE g E BB AR EIR O B AME T3
HEMCH H 2 &R i (13), HETEE &R
BT 5 2 = X4 & LT, BEEI O MK T i &
470 5 HE FHEREMS i X 0 BRI Fin EVE L B e,
R OEAR A e b & O —RF1) 7o BHZE KA SRR RELVE
U, =h Wi e HEE OGP OB DK F & b 72 b
LEHHOIRZ DN B EENE2 bR b (14), F
7o, MEFREEIC X B A b L AR S, HHbe
ML CHER IS B A It F 2 b b (14),
LY, O LIAEMFEN A = XA BB L T L7
Tu—FNLETH D, AL T, WETFREOLET,
HEEYE X OBMLIC AL R B T - 7, IR
X B E Tl FREEIE FO R D 1 2 TH S & 0
WMEIRhTEY (), BMIZBE WS & (BEE ) 13k
R ORMERE TR T X B R ASHEIS FA M U CH
FoRREEET L TEELND S ERESRL TV
(&), AWZEL v {FDIcEA, HFORSS X O
TEED TN ELXHEL 5 LT, HEEOEME XV
BMIIZh 23 B3, BEFEERRICH 3 5 M Ax#HEtES 2
CEDERTH A EhmBL T\ 5, FlzE, FHF97
B ~DEHH A —F L7 U A AR R s
R X b, WETHEEE OMEREA | & EIRFEE O FFiico
T LN LML D 5,

KL OFER LY, WTHEELRLHEDOESS 2270
FRILELE 5.0 TH D, 20K EO—REREAR L L
TATHIED 2 a7 LRIKIETH - 7= (15), HhDOIRK

S ECHEKO ) A7 RTFThy (1), HroEims
RIEBRIEERTE TR W CEA RIS O 72 5 e
DENN, TOFEEKRTIE, & O P ORI, —ifE
RIDENKETHLZENBHELEEZ DN, EDIT,
AW DEER-CIY, ESS 2 2 7 L AREMICAH & T HIBE 2
R BT, FEEEE, FE BB o TR % &
&, FEEFHANCIREZRE I WX 5 Ik inEE
RHETEH D A2 — v HBATHNLAREEN DS, LTz
Do T, KE2 I T T, HilEE O HhoRKOFEIRS
MAEBRFH LT T EDRERIIKE V., ZbOFER
D3, BT F Ol PR A I R A L v A
FTHZET, FEEOHTORKEERL, OWTILfE
HHER O[] | RRE TR T 0N B A REME AR X R
Bo F72, ESS ¥ X UNEATIO & U~ - 2 filifif 7s H 500
B L D EETE A &b, BilicksFsr A2 ) —
=v Iy —nELTHEHATHE EEZEZDRD, 2hbHD
v — A B2 W ST aoA T 2 & T, BENRBEER
BEOHETEE O Y 2 7 B FEod ) 2 FHANchith L, =
KT~ EDRTF LN B ATRERES B 5 .

KIFFRICE, WS ODDRAND B, BT, KBI%E
ISR CTh Ao, W FREE & HAF oS 0 KRR
REWPOLNCT S EXTE R\, KR CTRE NI
BT O WTUE, FEE ARG & Uit ie L X v,
REBIREWGRET 2N ERD 5, FUT, APFEON S
FXHARD 2 FEFOFEH R ON TR H, FrcHk
2590% LA A b Ttz tesd, RO —BAbIciiiEE
DLETH D, MEOBELERT L0, S5
I8 E % < G ATRERMTORENEE L, T,
WEFEEDO Y 27 LI B EEBAD B, W FHERECEN
AT HEF AR L T 54, HERICEEY IET
X o in O O O NE AT 5, BLicEAsEM:
ARG R A R TR (B D B2 W 2 52 1 T B8 R B0 D
FRAFL T B tcd, AR TCIRHPOIRGD ) A 7 %l
NFHI L T B ERMES BB, BT, AL CIIME T
fsEts L OV A OIRGU T4 b B AT TR L 72
7o, A R O 2SS EIE H ORFEIC B I D HE
Y23 %, BAT10 1% 50 AR o F 1 x LT h @i & [

Page 4 of 5



H #5355 (Jpn. J. Hyg.) 25 80 % 2025 4

o v b F 7lEIHC DR TS0, AW TL[E
FeDH v b A7 lHEXEHM L2, HEA A FIHL
T ety 40 R FCoRED X hED T
SRENRD D (16), KWL TL 5K, WeET WK
HRHRY YV a s 7T 7 4 —Tn ERBIAIEHTE & O Lk
AR IC X - ¢, FE#  BEITTH BT R & RS
Rl LT Z ERE E I B, RPN, AFIEOXS
KEL, AR T S 50 mAMET E oM FREEOH
R KE L TE- TR, BRcHETREED D 5E5039
B A T > CWIRWAJREME B 5 (4, 16), REARICOWT
b, FHHEFEBCRT D A7 »—< v AT 5
7ob, e N I IR A B e U 7 ARG E A - ¢
WAAREMERD B, Z DI\ T ORI ERE IR
L, 4REmWE*EURBBEREYERT 5 2 &£ T,
FE O « MEAR - W FEEOHE 2 & DI iat #1795
DERDHD EHEZDNRD,

5. #& ]

AWZEC L 0, HEFZ R Tl FREE 2 H R o IRE
B LT A ATREME DRI X M te, I 7 RV T
EOHRERACEHETH, WTHEER X OHP OMRE 7
RSz IR/ L, Ml kn T 2 6EEND 5,
TR XY, FHEE O QOL [ R 0w ki
B LA AT D Z ENEI NS, AgETHS
IR, J7E)E O A I s\ T 1R RE & B
OWES 7 7 a—F T 5EERELRTLOTHY, 5
BOEEHECK T HEREHOMKO—) L 78D &%
bbb,

6. &

AL OFERIH- D, MBPELE, WO Pk
BE—fEXh, ERRIHNETEE T Lic, CO%EED
T, ELSHEILBL BT E S,

FlasMHR 7 L

7. X 73
(1) BRh o et o HEA B4 % B hitps:/laws.e-gov.
20.jp/law/423AC0100000095/ (2025.3.13).

(2) deM IR, mdmT. BETEE b %5 RN : EAT-
10 2 L7ciii Lo RFHI LV € - —. PHEAREL:

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1)

(12)

(13)

(14)

(15)

(16)

Page 5 of 5

F MR 2024;69:77-85.

PPIERT]. WER 22 b AP FRMEMEN 2 O T8 & AR, H
AR 7 e DNE Y T —3 3 VEFEEE 2019;28:179—
185.

APRBERER, [EHENLL, MBS, 7Rk, S
&, KEERFE, w OIEK, @b wEHERSSRES
B % DERRE O EBAVER & 0 EREE I TE & ©
BRLIC O COREBIIITE. EEHRR Y 2022;37:239-
245.

VrPawtiy, pelle e, ZESTD, WHSEET, M
16, HIFREE, (132 DOEORBERE RS X O BHA M
I — € ADFZAGRIL & BHER B SRR & 0B
H et e s 2 MR 2017;67:160-171.

FrlE) L ATk, https://laws.e-gov.go.jp/law/347AC0000
000057 (2025.3.13).

Zhang F, Tian Z, Shu Y, Zou B, Yao H, Li S, Li Q, et al.
Efficiency of oro-facial myofunctional therapy in treating
obstructive sleep apnoea: A meta-analysis of observational
studies. J Oral Rehabil 2022;49:734-745.

REAGH A, PEEREE LR Journal of UOEH 2013;35:
157-162.

Orfao J, Melo M, Soares MT, Raposo D, Alemao AR,
Barbosa L, et al.  Swallowing evaluation in patients who
underwent Partial CO2 LASER Epiglottectomy for Sleep
Apnea treatment. Auris Nasus Larynx 2023;50:921-928.
Miller MA, Cappuccio FP. A systematic review of COVID-
19 and obstructive sleep apnoea. Sleep Med Rev 2021;55:
101382.

Johns MW. A new method for measuring daytime sleepi-
ness: the Epworth sleepiness scale. Sleep 1991;14:540-545.
Pizzorni N, Radovanovic D, Pecis M, Lorusso R, Annoni F,
Bartorelli A, et al. Dysphagia symptoms in obstructive
sleep apnea: prevalence and clinical correlates. Respir Res
2021;22:117.

Hama Y, Yamada S, Nishimura R, Yoshida M, Tsuga K,
Morita E, et al. Association between dysphagia risk and
sleep quality in community-dwelling older adults: A cross-
sectional study. Heliyon 2024;10:¢32028.

R, BN A PHSEEREIR R MR & O bk hE
DOBLHE. A DR S HERE 2024;70:153-157.
PrbeoRad, R % Ul BT, Rl R R
The Epworth Sleepiness Scale D « SEfib il 915 & 55
& Hrh st DO IR S O iEE G O #EE — I R,
BRRE Uit — HARAREAMEE 2005;52:137-
145.

KH &, LHEZ, DRE—RS 3 2K M
FHeIRAMC B 2 DR IR TAE O EIE. EHEEFHE
°#:2018;33:79-84.



