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X 51z, PDAEFIIWETEEO A RIERNZ
LWZ BN EBOERTRENTEY V7,
TR A O T 15 IRA 72 & O R BN
IZBWT, HREIERDZRPD BE D 50% LI 1
ICHE FREESRO LN Y, LEARHE FREED
BHIFRN 35% Th-o7-DIZH LT, FEMIZIX
82% Thol-tWVWHIMELHL Y. ZokHk
HRER & BBLHIAT RO TEREIE, HEENERIC
ETT527-DICBEFATNEZRFE LI W
ZEITNZ, FEBEHEEEREE A UE L T T KN
HEEDRRICIR T 45 2 RN RITH D L HER
5.

PD T, 2% AR e 3 088 B oD 58 Jn B HE [
ENREHNS HBL L, EITHICIT A 2 R A
RREENEHEITT D, Flz, TAYNA <
(Alzheimer’s disease: AD) & D IR A E S 1E(E
THZLEBMOBNTWD. PD OB FREE (2%
DS REREEOREL, HRWEFTOSH D)
HOFEATMOR 7269, MEERNIZIE D PO
S ORERE & L BT 5 ATREME S B DAY, W
WZIZA B2 > T Zen,

AWFFETIE, PD O LR - NHSEN oo T
DR FERE IR S L BAE T A0 2 LT 572
W, WETEZHRA (Videofluoroscopic Swallowing
Study: VFSS) Tl 425 HEH - WHSEHHERE
&, PREMERE R 7 ) — = J IR CEAE L 72 &
WM RERE L DRE A Wt L.
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Z W FE I L5 X, clinically established % 72 I
clinically probable PD & 2 & ", 7> L- o3
TRIBEASOROCER A DT BE Zxtg & L.

2. Fik

BRFGE TR LT, i PD HANRHE D ON Kt
(2 VFSS % 32 L7z, Al L ORHEIE, 24
A LA bW & S A IS #E o o To R BR D & 2
PENEE 2 44, SRR 24T, AAERHE
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2N 0 LR, 3 B BE OHERERIINNE (& A7,
HID L A, JRWE AL, 2FEHOEY — (F
SO0 B ROV 2-1), EWEEA L, HEREAIN
T — A BRUEE — [E T8 O NE TR DK\
PHFER LT WRIEY Y YT 3ml, EE
WIT/NAT =T 5 ml & OFENICIEY, BHET
HIERpZ A I 7 THET L7, ZTOEROHET
B A X R CRLER Lo, BRAR IS G T R A
e L, AFESI 14 A, WHEEH 17 HE 2 BPRE
TLICRE3ATIMEL Y, HAMNCERER
O E AR Uiz, [F— AR H 2 Mini-
Mental State Examination-Japanese (MMSE-J),
Frontal Assessment Battery (FAB), W4 Odor
Stick Identification Test for Japanese (OSIT-J), ON
IKf > MDS-Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS) Part Il % #F Al L 72. 7235, AHF

ZEIBEN O ZE B X 0 KR Z 1S CTHER L7
(TS-R05-007).

3. MEHFRIEAT

VFSS 1 £ OB ki RE f A 00 45 F Al 26 H ]
REE & )9 5 72, Spearman AN FH BIFREL %
TN CHZE BT 21T o 72, Heatf#driZix EZR
(Version 1.68) Z i L, pfEA 0.05 Kijii O&H

A A E L HIE LT,

m R
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Table 1. Demographic data of the study population

Total (n=30)

PR (5:40) 15/15
ML RFAE i
TERIAR (4F)

75.8 (8.7)
8.0 (7.8)
Hoehn and Yahr scale 1L:4/111:15/TV:11
MMSE-J 28.0 (9.0)
FAB 15.0 (5.0)
AfEfe 2 a7 ®E:42)  39.3(3.1)
THSEHAAS 2 2 7 (B 51) 489 (4.8)
BB Z 2 T ORR 18) 1604
OSIT-J 2.0 (3.0)

MDS-UPDRS Partlll 42.0 (28.0)

Continuous variables are reported as median (interquartile range).
Abbreviations: MMSE: mini mental state examination,

FAB: frontal assessment battery,

OSIT-J: Odor Stick Identification Test for Japanese,
MDS-UPDRS: Movement Disorders Society Sponsored Unified

Parkinson’s Disease Rating Scale

VFSS & L % Wi TS HE & 4% 1Y 72 78 0 #% e
(MMSE-)) & OBEORFTIE, AESR XU
MHEEHA DA A FFA 2T & MMSE-] it 2a7 &
Oz, FNENAEZREOHENED b
(Spearman DAL AHBEFREL . AW r = 047, p =
0.005; WHEEM r = 0.44, p=0.009) (X 1A, B). 7
726, MMSE-] OHEFA 27 O TIE, HiE
Wk L OMHEEINC 3817 2 HE FRERE DK T & B
LTV, ﬁ%:,ﬁﬁ%%%@ﬂMRﬁf%
% FAB & OBEIZBW T, HFEHR X OWAEE
%@%—ﬁx:7&m3—ﬁx:7kmﬁ B

B IEOHEBENGR® 417 (Spearman DAL AH
F%EJH\%I FEHA r=0.36, p = 0.043; NHFEM r = 0.44,
p=0011) (X 1C,D). FABAFH A7 DK TH
F72, DFEHER X OWHEE OmE FESREDIK T &
BEE LTz,
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1. VFSS [y - MHEEHI 2 =7 & MMSE-J, FAB 2217 & O]

Videofluoroscopic Swallowing Study (VFSS) (235 1F % 0 EH & L VWA 81 ) A = 7 & Mini-Mental State Examination-Japanese
(MMSE-J), Frontal Assessment Battery (FAB) D A =7 & O FHBIZ /53, (A) OEH A =27 & MMSE-J, (B) A A =27 &
MMSE-J, (C) AlEMIA =27 & FAB, (D) MHEHIZ =7 & FAB OBfREZEL £ m > b L7z,

MMSE-J O i@ £l 30 /5, FAB Oediaild 18 45, VFSS X HEN] 42 5, WHEHN] 51 M CTh D, 78 FUEER 30 L L, WHEH
40 UL I A LicTod, ZRREOT — X ITEAIE LT, 2 TOMAEDOEIZENT, ARRESCORIEOHBENRD b

7= (Spearman D ANFHEAFREL : r=0.36-0.47).

W N R & R AR RE R E O R e BE 2 B &
T 572, VESS I ICHIT 5 A X OA
FEHA O 45 AT R &, MMSE-J B X TONFAB @ F A%
HE OB~ MY v 7 AZE{ERL TRR L
(22).

OFEc BT, DFENRREAR BRSO e
JE - OREEOEE (X2A) 28, WHEEHIZHB W
TiE, W T EERIE, WRIEHEREY, &8
DENEOARR (X2B) 73, MMSE-] OO F
MEA & ORIC—EDOREZ R A AR b
7. HRZ, DPENRRFARIX, MMSE-] OFHHE (¢
=0.63, p <0.001) BLO=ZEREMS (r=0.69,p
<0.001) OFEE L ORI R IEDOFRE %
mLE (K2A). £, WIEEEASRREITRLER

EOREE L ORICIEOMBEmNA LN (1=
0.60, p<0.001) (X 2B).
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DIEFL, HFEZELAR (1=0.54,p=0.007) B
K OMEEEZ EAR (r=0.54,p=0.007) & DfH
WIEOMBEBEmEZ R L (K2D). 72, 1\
SRIZ K D145 (type T error) Z Fatd 5 7=
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ENDHATRICBWT, MMSE-T FAIERE (X 2A,
B) & OMIC—E DR EME M RO Hivlz. £z,
BB O - MEEEEE LR R &V o 7o T
REEEE O A%, FAB FAZEEHE (X 2C, D)
EENEN—EOREHA 2R LT,

BER D EGAFIE & b — B3 2 A HivT-.
B o OMAETIE, HWETBAMICK 2 E 95 PD
BEEREIZ BT, FDG-PET (2 L Y 4l & JEE) BF <0
ATHEIRE O ACHHE T 2355860 S, Jef T - v -
O edifEsE L oEARB ST Y. £,
Oh » D AF%E T, VFSS Fr i & FDG-PET Ft A
D ELHE D> 6, MHIEE T A3 A AT K (B S0 HRiTEE
B, AT O TTE & B L, MEIRE AR

B
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(A) VFSS MEHAZEMIE B & MMSE-J & FAE R & OFBY, (B) VFSS MHIEIAFEAME B & MMSE-J 4% F{ZEH & O, (C) VFSS
FEIEEAGIE H & FAB & FAZZEH & OFABE, (D) VFSS MHSEHIEEAMIE H & FAB & M H & OMHEZRT. £~ MU v 7 AN
O¥c71% Spearman ONANARRIRE R L, MHBIREDSEWVIZERVWHEO T, HEHENICAER THoRHEAOAER L. 2,
HPRITE & DB BRI JTOT MR R & OB CTITHEBEREDN 1.0 & 7257, ZHUEEYEH TR B 5 AT RG] A

n=1 TholzZ ikt ThHsd (X20).
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EERTHWD Y. AFEICEBNTY, T - M
UEZ¢ FoofEE LR EOREE LIRS (X 2D),
72 B N APERNRERA R & MMSE-] &R 3 X
D= BEmaoEE L oM (K2A) 226, &
BB - BITHRE L W o o m IR IR RE & 1
ET DR Lk TRE & OBE AR S .
T, MEEHBNIRE CEBIEHADRE L O
(B 2B) 1%, WHBERH OB & S0 R E
& OFERERIRE B O ATREME 2R L TN 5.

PLEDO#E RS, PD I HHEFIEEL, Al
SHIER C RS RE O E LB L TW\WH Z b
DR SNz, ZHE TO MRIBFZESICE VLT,
T S S ) B SO E BN AT &\ o 7 GE B E A B
ZE IR OTEEYNE T & wk T o BE S i
ENTHRY WY KO RIZ NS AT
WFEE L AT HAREMENH D, AT, AFEN
TR R AN, MREHERRE R EOPT
FLAY, ESCHHEE O K AH O BN REIK T D A4 7e &
T, REEROPRAEOREEIC SRR S A
REMEDN D B NIT R EE TH SH. EBE, PD
BETIIWIEEE A b > THLETNEHAR LA,
Wi A silent residue DFIDN D70 < 7N, [ -
WHEE LS DN TUE, SRR, AT
T <, RO TRRRE & kT EB) OFERENRE
BOEFIZOVWTHEEZMITAMNERDD.

W BEE AKX O — T, RS UM RE
B LU AT F— g LA AT X0 ESRERY
EEMICENEL D Z ERREShTRY ?,
R TR 70 2840 % 8 U 7o Wi T RE DMERF - &
ENMISFS NS, W NEENIC I T D7 EB AT
i L OVFAMABATHRE B2 O RUAE 23, TR RO
PEATNC L > THREI SN D &V I REN DS, &
SF] 25 L A AU Y o MR 5 7 SRR &\ o TR
FIPIC S VAU T — a v O EN IR
EnTns Y,

PD @ 8 % #% 6E 1%, PD-MCI (Mild Cognitive
Impairment) 7> & 1E & GRH L~ L ~[El11E 4 5 72
&, NS D T EREmEESRLTWS B,
PD-MCI 7~ 6 O %2 THlT 2 K+ & L THEAE,
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BATHREED RN E T b5 . —F, W FHE
BEICBI LTI, FRAEED & 5 ICIEH b~
WETDHIENDDLNE D DEMGE LR
Uy, LU G, HETNEREIZRB W TS PD-
MCI & [FRRIZ, FFEDOERNEZH T 5 BEFTIL,
U TF—a e PO L - T
FX AR OFSBERUAE A DS Al EAYIC B L L, Z D
FERE L CHE FREENLET HAREENDH D &
Zzohb.
AWFFEORIIL, LTo@E) Thsb. F—IC
VEBIOBFTHY, BIRAA T R EERITHE
BRI LIIREETHLZETHD. I,
fEAT T A BT ICE £ > TH Y, FRFOL
ARG R F %+ 40 I TE TV 2Rz
W, MECEN 172 EORZMER T+ 2EE L%
B BT % B D RRGER e R L T h 5 .

¥ =12, ABFFETHV - MMSE-T 35 X O FAB
VX, HRE ORI D IR RE & E RN 5 b
O TIEAe <, EICHIBHATE, PHIAZE, {AISHIER
EIZRE LA 2 mikgRe e 2 7 ) — =
TI L0 MRETHD. Lich-T, K
I B2 T K B SR O AUE R RE & B HERTEAN T 5 72
DHITIE, W E SRR AR E O MR AT & i
2 K D HEIERYREM 2 F A L 72 B IR RF 28 5% 240 B2
ThD. BT, WD OGRS & it
2 DT, XV IEEDE VY MoCA (Montreal
Cognitive Assessment) TOME & MLIETH 5 2.

S BT, PDIZHIT HME T &M MRI & 5
W RERE (G & o HLl I X B B ERAL f5 O HE T
EDRHYSC, PD ORIV 7 X A4 712X DT
EEEITOBENEH LN HZ T, PDAE
?D QOL IZ K& B o FEEII L, HBEE
IRk IR A U D 2 E NI CE 5.

fE B
PD & O ANE - WHEEH o N EE &, EE -
ZATHERE, FLIE7e & O Mk MM RE RS & o B
MR STz, —J, MR MER, &
R EOREHN T ORENEEINDLTZD, LV
FIFAE DD FEWT ) 70 BF 50025 28 Bl AT 238 U 72
ELRDMFENVLETH D.
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Abstract

Background: In patients with Parkinson’s disease (PD) presenting with dysphagia, reduced cortical activity
has been reported in the supplementary motor area and premotor cortex, suggesting that cortical dysfunction
may contribute to the development of swallowing dysfunction.

Objective: The current study aimed to evaluate the relationship between oral and pharyngeal phase
swallowing function and cognitive functions in patients with PD.

Methods: We enrolled 30 patients with PD who were suspected of dysphagia. Associations between
swallowing function, assessed by videofluoroscopic swallowing study (VFSS), and cognitive function were
analyzed using Spearman’s rank correlation coefficients. VFSS was conducted during the ON state after
anti-PD medication, in accord with the 2014 Protocol of the Japanese Society of Dysphagia Rehabilitation.
The test boluses included diluted barium sulfate liquid, thickened liquid, jelly, rice porridge. Mean VFSS
parameters were calculated across all bolus types. Cognitive function was evaluated using the Mini Mental
State Examination-Japanese (MMSE-J) and Frontal Assessment Battery (FAB).

Results: The participants had a mean (SD) age of 77.2 (6.0) years, a mean (SD) disease duration of
8.6 (5.4) years, and the number of patients in each stage of Hoehn and Yahr was as follows: 1I: 4, III: 15, and
IV: 11. The mean (SD) MMSE-J and FAB scores were 26.0 (5.4) and 13.3 (4.1). Mean total scores for the
oral and pharyngeal phases were 38.9 (2.6) and 47.8 (3.3), respectively. Oral and pharyngeal phase scores
showed moderate positive correlations with both MMSE-J and FAB scores. Among MMSE-J subitems, oral
retention impairment was significantly correlated with deficits in Calculation (r = 0.63, p < 0.001) and in the
three-step command (r = 0.69, p < 0.001), while vallecular residue was significantly correlated with deficits
in Delayed Recall (r=0.60, p < 0.001). Regarding FAB subitems, impairment in oral retention showed
significantly correlations with deficits in Motor Series (r = 0.58, p = 0.003) and Conflicting Instructions
(r=0.67,p <0.001). Mastication impairments (mandible) were significantly correlated with deficits in
Lexical Fluency (r = 0.54, p = 0.007), and mastication impairments involving both the mandible and tongue
were significantly correlated with deficits in Conflicting Instructions (mandible: r = 0.59, p = 0.002; tongue:
r=0.49, p = 0.015). Additionally, impairments in hyoid and laryngeal elevation were positively correlated
with lower Lexical Fluency scores (both r = 0.54, p = 0.007).

Conclusion: These findings suggest that impairments in the oral and pharyngeal phases of swallowing
in patients with PD may be associated with deficits in multiple cognitive domains, including deficits in
attention, executive function, and memory. However, the potential confounders such as aging, peripheral
sensory function, and tongue strength should also be considered, indicating the need for further investigation.

Key words: Parkinson’s disease, dysphagia, videofluoroscopic swallowing study, cognitive function



