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Abstract

Thickening agents are used in many medical institutions and nursing care facilities to adjust food form and thereby
prevent aspiration. Many studies have investigated the effects of a thickening agent-induced changes in food form on
laryngeal penetration, aspiration, and pharyngeal residue, but its relationship with brain function is less clear. The
purpose of this study was to investigate the effect of beverage thickness on the prefrontal cortex using functional
near-infrared spectroscopy. Participants were 42 right-handed women with mean age of 21.4 £ 0.6 years. They were
asked to taste three kinds of green tea and juice with different viscosities, with the activity of the prefrontal area
during the task recorded by an OEG-16 near-infrared spectroscopy system. The activity of the prefrontal cortex was
analyzed by Brain Analyzer software while the participants tasted green tea and juice. The results suggest that a
lowering of drink palatability elicited an unpleasant emotion, which was reflected in the activity of the orbitofrontal
cortex. In addition, the thickened beverage altered activity in the frontal pole and orbitofrontal cortex. Changes in
brain activity seemed to be related to changes in drink palatability, differences in taste, and novelty. We conclude
that thickening agents, which are mainly used to prevent aspiration, may be used to induce changes in the activity of
the prefrontal cortex, particularly the frontal pole and orbitofrontal cortex. Our results may contribute to the
development and clinical application of a new training method for dysphagia rehabilitation using thickening agents and

to the prevention of dementia.
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PHEHIN TS, & ABANC K 2 BRMIPEOZALAIGEIR AR, WS 2 IETRBIZ OV TOREIZ LW
A, IEE & DBIEIZ DO W TIIARH L EA L, R TIE, & AADNE 26 THIEATEANOREIZOWT, JHRE
1) 25 T HEBEME 1 C & B HERENNT RN 3 ek & - O TRET L 72, B 136 A & 424, (T4 #21.4£0.65%) T
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ShDELERIETZ eI R, Lal, EAAK
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WEAE,  BERE AL S LIS I{% % (functional Magnetic
Resonance Imaging; fMRI) X F5 & + ik i b J& 4 52
(Positron Emission Tomography; PET) 7% & @ ik
HEA A =DV BN RE L, BR& IR O WG Bl 4 1 E
THIZENAREL 572, ZDOHBEDOOE DIHEBEN T
#RH+ 5 K (functional  Near-Infrared Spectroscopy;
INIRS) 283 4. INIRSIZ, THRIME% A 2 5 KNI
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MR A EID, B LA L 7256 LY 3MOEERPHT
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A BE D RS 1SRN U CRRAME R TR b, R At 7
ENBIERIINBEHANDH B, ZhoOiEREOT
NEBHEORME) 2 27 &30, 25REOHEL, X512
13 Quality Of Life (ML, QOL) DK FA##<. L7
Mo, BELBRITHA5 A 55 4 TRiERTE 3460
THEHELHR T EEZ 6N, LaL, ERTENIC
DT, RHUERER G E) & & 6 - fl 4 O R 612 B
B4 ZRHEATSH N ORBIZOWTOREIRIFL A E KL
AL AL 0. AiFROHIE, INIRSZH\WTE A
BHFN TR U 7= OBt O A AT ERTEF N & 72 & ¢ B %
BHEMZTEZETHD. Hoh-i7Rsag, Hak
TUNEY T =Y 3 YA\OIGHPHRETE, Simg Rk
EHH G CHEEW FREEEH T 5 EEDOQOLDMER - n
FRicHGT2LEL5.
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21.440.63%) & R & & L 7=, WEBRE 2SI RE
BEDO LA ZXORMTH > 72,

2. iR

WERFIZ & AAHI (DB D A ZQuickly, A E4L2
D=3, WE, RO TFTEANYY, FH VRV L,
FHI N T L, s UE=F N L) E RO TRYE
%2l & B 7= STHOBAS (R R A, &k bk
Aeth, FH, ooy RS, ©4 300 2ikb S
EirbY 7z, BERER, B BN CEEEE23.1+£1.39
CINZTRETICHBY AR L 2RETHE LT 72, &5
BFNETRIMU o hkzs (& AL 12z, HAERET
UK T = g VESONE IR 2013(E A
A)POBEIZHE L T AAKIELS g/100 ml (& A A&
) ¥ K U88.0 g/100 ml (& AAH) RN L 72 & O % 7
U7z CE¥HE22.0£1.26 C). ZHhoDRKICE AA
Al & AN 2RISR 2 Z IR, RIS E A AAIA —
RRIZIR S D REVEN LR U 7= D &R L 72, BB iR
BATHIXY 9 7 2L THREIL WX S fER L 7.

RIUCEEY — 2 v 2 %9, (8K - fORHEHL - %
F| 217 & L, RFRICIOBOL 2 27, #
BB OOENIZZ T — VI (2.3 m) OKZEFH FL, 10

BOL 2 b RIS (2.3 mD) 2T T L7z, B R
DURCHE % Bk L 72 T¥F & S0 GRITI8710
170, HRIT O HORHEEE TR P 25 2 ST ik
(LB A0, i, ) & TREES DRI ¢ 7 (DU,
k).
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11, #GR1T2), MGR13), HGR1T4), #GR1T5),
i (GAAT6), M GATT7) DIEICHSRE O TIPENIZR T L 7=
Fz, MABLVY 2 -2 EITH T BT, 2, 3% &
ALME o BO1EHOEIE L, 175, 4, 64L& 5
AW, RO H OB E L7,

AR T L2 IS, Y- A (2D ED
A Z, Suntory, KBR, B4y : O AZ, BEFE, BRHK,
TR 238 (LU, Y2 — A3E) &k asapE s
[FlAR D FNAT 24T X7,

FBELL 72 R O RE 1 35 & OSIg AP ME O B AT 1
Visual Analog Scale (VAS) & 7z, 100 mm®D E##
DFEw%E0, A¥iA100& L, MMz onwTidos [X5
5], 100% [EAEA]| L L7 BEPEIZOWTIZO0
[0, 100& [HwlLw] & L7 BRkiTik,
B FICE A2 D X85 Z &1 & 0 s K OUgh o
TR % 47 - 72.

3. ks EplE

Ho 0% B O P2 1E 2 5 (770 nm¥s K U840 nm) DT
KA EHT H0EG-16 RSt AT + 779 7,
) £16F v 2L (Ch) DY v —" Y FEHWE [H
BE10-2035" 12 UE U CRTEEMIEHE L £ Y =NV F O
TFEeh A 308 2 & D IS HERE O RTIEIR IS L
72, TRTOE Y H —2@EUNHRICEL Ths 2 L %
Fy U TV =Yg VEEICKDIERL 21k, FREETR
O B SEATEFREIR O VR B A v 7Y v 2 RRE90.65F012 T
HlE L 7=,

4. 7 — 2 M

PeERE2% 05 B, HEPIEREIY D 5 2TH EETF
LD 7245 # B R 2 SR L7z, 2512, #&
BRI %E & A AME, v, BONEIZVASIZTIEL < 5
i C&Aahro>11% 52BN L, AEI20%0T — & %R



il 7z, REIZEIC 3 2 bt b odEiE, BRI~ T
ravy, MBEEAEZOL Y, BATZO0L Y0
5, WIIROZ(LERE XML TWE L N TWBBRR
ftantr oy e LY OEG-16 CHlE 5 Chl ~
1609 5Chd ~ 13% iR L L, ChZ &L D H b~
T Y OELREMRIT L2, X512, FIEATHO%
I (Fe 474687, 1087, 119F) (2MH4 3 2 e sikic &
WCRNT A 4T - 72 (X]2).

JeA BT SR ATEF SR (4 6F)

al
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HES 68 T S 2 T (1145F)

X2 SRR A 5 % M R
Hifllds & O ZEMTTERRTE 5 SR (468F) : Chd4, 5k &
Chll, 13; ZéAmigifs (10%7) © Ch7, 10 ; fAEANREGHIEH
P (11%F) : Che, 9, 12

T — 2 OFEIALEEE U T RAIT FGGRTSR [ 0 -l %
BLICL72N—=2 T4 VB ZITV, BTS00 TaK
FHERA 5 26 F 3 2130 H £ TOMR{L~NES oL
YO AR 72 X612, MitEoZ iz k B BEL
NEZSBE Y OENEITT 572012, LAAPBLD
EABRBOMEH 6 & AARBEOMEEIRE, BENANTS T
vy ot ERH Lz HNCIZOEG-16H DO fidkag
B3y — L TH % Brain Analyzer(¥— - 7—JL -
VAT LIRS, AR #

5. AR

VASIZE ) 2 3 o ik ¢id, Kolmogrov-Sminov
Mgz & D SO IERMEAERE T % 72 72 Bartlettfi &
12X BEOMER AT 572, L T B8 —
JCECE 75 AT (one-way ANOVA) %17 - 72 #1Zpost-
hock®: U CTukeyi#:iZ & 3 L HLBKME 217> 72, %
L T ngA 13 Kruskal-Wallish g & 170, &
FEO Iz DWW T L EVEFE (Bonferronidk, AEAK
#£0.016:401) 217> 72, BBR{EANEL vy OELEIC
DWNT DR D i TIZ, EMENHERTE 2720
paired t-test® 17 -7z, MEFENEHEAMETIOTNE
5% A & L 7=,

FTRTOMANIZITIEZR (Easy R) verl.37%ffif
L7 EZRIERB L URa ~ ¥ & — DR % IEIE L 728
Y727 ThHD, ERERIREMNE S W7 F R
bV B k= A=Y CHRUE X TV 51,

6. fmPRMHECE

AL, JUNBRRI AR B 2 O KGR %19 T
U7z URRHS  17-7). #BE I L TEm %8R L,
e M), FEEANE, SIANORBEOEH, FAWHRR
FEICET AT — 2 O PN #FBIL, BEREAR AL
bRIEHICE A &5

B R

1. B

A KUY 2 — ZFETHW AR (& A Al L5
A & A BGE) 12X B S ORI K OB RO T2
B &2 X3RN 3. RGO FEIRUER L, FRAERE
(Tukeyi%, p<0.01) & ¥ 2 — Z 3 ¥ (Bonferroniik,
2<0.01) & &2 & AR, h, BRONAICHRIZE S Ko7z,

WEHED FEIEHME, FARBRETIE E A LM,
HOMEZA FEIK < (Tukeyik, p<0.05), ¥ 2 — A
TEHSHMOEZE &2 %D & » > 72 (one-way
ANOVA, p=0.16).

FRASAR R U a— AR
@ (Tukeyi%, ** :p<0.01) (Bonferronitk, #* : p<0.01)
(mm) *k k.
EAES 100 sk sk T ‘ e e T‘
80 1 I L
60 i Il
10 1
20 }
IHEL 0 X '
= L b i3 i b
(b) (Tukeyi, * : p<0.05, *%: p0.01) (one-way ANOVA, p=0.16)
(mm) ns.
* * I —
BVL 100 ) !—‘ T
80 T l T [
60 l T J J
w0 |
20 l
A 0 T T T
=7 = o b = i b

3 BB ORGME (a) F5 & UNEAFYE: (b) O T8 AT
Fer o &AL, o MOVASHO VI ESDE/RT.

2. KEPEDMR 12 & 2 S B~ 8
AREEATH O FEA46%F, 108, 117k % L A A
FARH) B &L AA®ANMA) OBERL~EZ O E



&EHHIZ L BRI ~OEE (EE ib)

YO E A i, BET L 22 RZREE (X4) 011871
BOWTEAARELD &EABETHRREANEIOLE Y DE
{LEPHRISHMIL 72 (paired t-test, & AA&H1—0.020
vs & A A50.036, p=0.005). Z DfhOFHEE TIZ & A A
LV EARBOBRIEANES O Y OELEICHE
KL BN 5 7= (paired t-test, F46%F : & A A
—0.015 vs & A A5#0.020, p=0.057, 10%f: & A Arth
0.013 vs & AA5#0.036, p=0.100, 7£46%F : & A A —
0.005 vs & A A5#0.036, p=0.115).

a) 015 (paired t-test, * : p-<0‘05)

0.1
g 0.05 Fi46%F 1047 1187 JE46%F
B #ﬁfﬁl
Ef 0.05
S

-0.1

-0.15

O LA AR B EAHR

b)

GH1 of e13

/\,\

X4 Ktk & BBEAT S T Y OZ(bE (AR HE)
a) BB BB ATr oL Y OELEE g+
SDT/RT. b) &) iZZ L hE]—WBRHD & A Ahhis &
W& A LEIZ I T 2 GBI O MRE 2 /R4, 115 Tid e
AHHMED LAZMDTTHIRE L TWD Z bbb,

V2 — 23 (X5) TRIRTOMHEFIZEWTE A A
B LV EARBOBRIEANES O Y OELEIZHE
KL BD N 5 7= (paired t-test, F46%F : & A A
0.001 vs & AA5E—0.003, p=0.620, 104} : & A AHi—
0.010 vs & A A5 —0.016, p=0.554, 11%F: & A A
0.006 vs & A A74#0.001, p=0.553, Z£46%F : & A A
- 0.004 vs & A A5—0.023, p=0.423).

3. ARRHEE O 1R H F6 & O%2[0] H O ITE B~ D 58

TRZEFREO1R HIZHEE L 72 & A A, afid k020

(paired t-test, n.s.)

a) 015 P

0.1
E 0.05 4645 1087 1187 JEAGET
e -
=
k2
£-0.05 + l
<

-0.1

-0.15

O &as40 BEHHHM

b) o2 o o8
IoCH1 o4 o7
o3 of g

c)

K5 KtkomxizksBEMAT O YO 21— )
a) BHHFICk T AMENA~ATr oL Y OELEE S+
SDT/RT. b) &e)iFZhFhE - BERED L AAHE &
W& A AR BT 5 i E) o A & 7R3, S O K
HOREIIEEALEDLLEWZ LMD

HIZHEW L 7z & A5, OBERE~NEZ O Y OZE(L
A R BV TR, BREE L 72 (X16) . fkASERE O
& ABHTIZ10% (paired t-test, 1E]H0.013 vs 2[0H
0.038, p=0.028) £ 11%F (paired t-test, 1M H —0.020
vs 211 H0.020, p=0.029) IZ 5\ C1A H & b 2 H 12§
Fe~Eru Yo LESFRICHENL 2. 2o
FHEIZ B W IR E B L U2bH DB FELA~TE O
VOEARICHE R EERD LD 5 7z (paired t-test,
1£i46%7: 1181 H —0.015 vs 2[1H0.010, p=0.114, /F46%F:
1B H —0.005 vs 2[\H —0.004, p=0.972). & A AT
T ARTOFIEIZ W TIEH & L U020 H ORI~
EOE Y OELRIZHE 5255 RO %5 > 7= (paired
t-test, £i46%F : 1[5l H0.020 vs 2[1] H0.013, p=0.616,
1047 : 11 H0.035 vs 2101 H0.028, p=0.547, 11%7 : 1[n]
H0.036 vs 20 H0.010, p=0.097, 7£46%F : 181 H0.036
vs 21 H0.021, p=0.464) .

— 2D H 6 L O2m HIZEH L 72 & A A&
th, BIZk 3BTy OZ{LEIZOWTE
g, BafL72(X7). & AAHPTIETRTOEBIZH N
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FEATRE L AR
(paired t-test, *:p<0.05)
0.15 . .
g 01
g 0.05 [ [aew T w7 [ us JEAGRF
E B
E
- 0 :!—l: =
=
$\'0.05 4
&
g 0.1
0.15
@1EH m2EH
FERTRE & AR
(paired t-test, n.s.)
0.15

1 46 [ 108 T 1 FE46TF

m

Aoxy-Hb ( mM+mm)
(=}

O1FEE m2EH

(6 FOFHEROLEH & L OB HORFAT S 0 ¢ 0Lk
(st )
BHBHZ B0 BBEAT S T E Y (LR E T ESD
TR

T1EH B 2B HDOBEIANE T vy OELEIC
HE %2R O % » > 7= (paired t-test, 17465 : 11l
H0.001 vs 2[01 H0.004, p=0.763, 10%f : 1[al H —0.010
vs 2[8] H0.000, p=0.514, 11%F : 1l8] H0.007 vs 2l H
0.008, p=0.857, Z£46%7 : 1[0lH —0.004 vs & A Alfii—
0.008, p=0.879). & AABETIZTRTOMEFIZH T
[IH ¥ L2 HDOBEICANET O Y OELRICAERE
K w5 5 7z (paired t-test, 45465 : 10/ H —
0.003 vs 2[FH —0.016, p=0.225, 10%7 : 1[a1 H —0.016
vs 2[B]|H —0.016, p=0.980, 11%f : 1181H0.001 vs 2[5[H
—0.012, p=0.292, Z£46%7 : 1[0l H —0.023 vs 20 H —
0.034, p=0.481).

zZ =

ARFZETIE, & A HA L MFERE & OBIHIZ DWW TRgT
L7z, ZORER, &2 ARA &I U 7= fORHE i SE T s
WIS E KT T LRk S, JERERIREZE & U Ol
T MR & 572,

Va—AFE L AR

(paired t-test, n.s.)

1465 109 T 118 FEA6EF

Aoxy-Hb ( mM-mm)
(=]
i
[

-0.1

D1EH m2EH

& AR

(paired t-test, n.s.)

Vo — AFRE

0.15

0.1

467 1045 1147 /EA6HTF

0.05

B
-0.05 [ 1

Aoxy-Hb ( mM-mm)
(=)

-0.15
QiEH m2EEH
X7  BEHERO1RIH B L U2RIHDBRIEANE v Y O L&
(Y a—2afE)
BHEBIC B AMBENANT oy L LR A £SD
TRT..

VAR, fMRISPET % & # W 222212 & D & bk
HEBED B 5 2 DO H 3719 LaL, —EHoff
RHEEZRE, o OIS £ — ¥ v AT
BREDIEANC 2 2 0 E B 5. 72, HEETEREOMN
P2 ME T2 Z L BNEETH O, TR B E 2 iR
W 5 fEtE e 5. —7, INIRSIZIEERIC £ v 4 — %
D fHF 2 ISMCHBR B ORI L 2 2R M 5 <, Ak
VAR A TTIT I B FEE AT B O METH B % 5 KR )
fRRECHIEST A Z &N TE 5. F72, BRICHEE LR
WHAEBHL T2 20 IHFEN 2 OLHETHS. &5
12, INIRSOHIERE X BEONES TH 5 720 fidk
PR WAL THIRIGHT 2 Z L ¢ WEETH 5
YoZhooZenrs, EAEMES AFIIZINIRS &
WA ZERREANTHEEER S,

AT MEIC B A VASORER L D, A TIEREL &
BB EETEMEPARIIKT 523072 %
S DAIZ, HRZBEE TS % L4 520, A8
ORGP THEHTF U HEENTEDY, IO/



AR L HHHEAIH~OFE (FE i)

DAL 72 2 & TREEDO TR S E W 72D Tld s nn
EEZD. F, TUAF v —IIEAEIC B A R
WHEDOVED L INTWE7202 P RN X 3
T U 2 F v — OZEACHE I & EEA RO TEIF RO
TlZokB o= THENE RS 5.

HTSERTE O4D DFHB I B WOk DR X 12 & 3 B
kT Oy OFLEE R, Bat L72zfER, fRa
MO ICHBEESR SNz, 11 SR 8o 1,
BEO SRR OMSE, MIRRLIELEORHE, 178
DOFSA NI, WO % E IS 5-§ 2% Th %
ZEBHIEN TN DY, WikE 1 3REH (& A A, h, i)
DFFROREMEAEL AL 722 &3kt 3
VASOFEREIOWE»TH B, Lh->7T, Mtk
WIS & HERE QUG ERZ L L, 1% OE I 2
ERIFLEEELD.

HERTEF I B 2 E(L AT v ¥ Vi3 Esk s L Ok
WM AERT 5 LU, Hikls X0 & 2 fhh %
BT 5 LMD T5Z 6N THEY, VASOHER
K0, BEBRH OWELTFED LB ARAS DR E A
EAHFEARBICKLS B, Ya—-ATREREERIRON
BWZENRENT. £, RAFEOIIFIZEWT
KitEp i< 5 5 L ELANTr O Y OELRIZAREIC
B, MEOWE L RRORELE SNz, IR
ZAEAET BURBE A 2 h 5 OIS HMIZ, KBRS B &
TR U CRITERTEF ISR 5N B, F 72, RO BIEN
BIE LT, BRRMRA & ISR L BT 5 Gk
F5 e LTk N, a2 0123 fE
Wf5 5 O A G LS 2 MR H 5. Dbz &
2 & WEHFEAME A S RTTERT P 23R TG 3 5 T BEMEA &
5. %7, BEICEET IO X5 55 %EOVE
DELT, APk OE B 72BN A FEHIC PR
L, 432 Lick-T, fERES 2@ L 2HA1C
EEPIETE S &5 Vit E L T30 T
B bELS.

ANBEEFEICED (Bl LBEBZENTE
5. [BulLw] v thoffing, Wi i3®anE
BITEEO EEN 2 DB L FEICE O D TH
3. XHICZEOHEDEBIIREN K E LY EL5 2 572
B, WIFHICRT 2 FEN A DE RN STRIIIZEAL
KL, AHERAZOORBIRTHS. LrL, K7
2B W THERE O LD F ARG E) & & 0, HisAE
RTEF, & < IC11¥F OGS K X 2 o] REME AR A X
iz, JEREEN 2 MR aE e i & O T O WG 8) %
WET B Z 212 KD AP E) 2 ZBY 2> D =01 Gl

52 ENMEIZENE, LD [FvlLwn] ECTn
LIREOFHMMIZ RG22 LnTES. 612, BR
B 0D K] #E 75 e 0 BRAIE M L)k LT, gk ) 2
I DOSECEIREEEAEE L LT [Buwlwn] Adisid
52 Z ENTEHAREMEL S 5. DV TIRBFEO S
REDOUEEL KUQOLDM LICHlTE 554 5.

Froy e M RO MBI IZ 35\ T, HITGE Y 23 2 2 1%
BEARZLTWBZENMONTEHD®, SEHEIIEHIHT
FHBOIBEIZE G LT3 L OS2 H 52, 7=,
10X B R A EMOMAREEL i > Tnd EHEL6h
OO AM AL TH B LI WiEN D B,
X 50, AR A g 0 RS & TR B AN TS 5
ZEBHENITE ST BEY, KIFEORAHE IV
T, AORHEEO1RIH 2 HOfER{E~NEZ B E VD
ZALE A IR T 5 L1086 K 1O A& A2
LR ohsz. AR TIdE ARAlIE BT 2N DK
WERE R AN AR E & L2728, i L 22808 238 ay
F L UG 202 U 22 a8t d 5. —J, ¥ 2 —
ZFETIIERBAZNDNR S NG > 72 BBE TR E
DOFRNHIK (7)) v, ¥ —%F) &if A TEIT 2 f#Hm s
HdLELION, EhOEENRD >7-OTE 0V, L
A5, 272U, EEOEBHRRIIHERETE T 67, #
BEOREMEESF A -G8 & O 2 FAE T 2 0%
NhbdEBELD., £, ARV S Nk AE
ZBWT, EAABOINH OB X D2 H O K 2
FRlt~NEZ vy OELENINL T, HatEst
DHERH - RS TR TE RV, Sk, HEEN
Kb/l LDEVERI AT 2, &5 WI3EROE
WAEREITS DL RE L, LKOFEMAMRG %295
MERDDBEEZLS.

AW & 0, BBHZ L ARAERNT 2 Z L2 KD
B8 DGR RO Frar e 2 L U, wirsanT B G s
WA RITTZ EARB N T2, FISHEMETHO
OISR Tw 5 & AAKNZ, #iEATE, &<
105 L 1B OFRB 2252 L 2HE LT
AT, HROBGTOISHE TR TH I L HE L 5.
FOHIBEEE 2 55 8D 72 SR AR RE DA T 1 G P I 98 0D F8 e
VAV @B ETERELH B M. LinsT, A
FZE D My ERIE O K LI T H - Z-piBERT IR, ER
W NREERFICNTIVNE)TF -2 3 Vv EELDS LT
W CTHBELRME TH L B2 5. EAARFERNL 7
R A WS Z & THREDIEDIRFEAIEEE 2 50 72 EiR
MAERE I E T B 2 N TE, SRANED THid 5 \0E
AaNE FEERE T2 VN )T =2 3 VR EDH



77 70— FIEORFIEN D LW 5.

5

8

& ABAN WML 72 80RHS, I8 e KIE4 Z
EAURBE N £ OB, BN 2 IEED %
fLRLRDED, Hratta itk D2eE L 5N
SHROBEREE T YN Y 7= g YB3 87 kil
BOFEDO RN, FRAVED TP & ORI 43 1]
FCEHLEAS.

B O

KRIFRIZE L TN 272 % £ LA UNR K5
BUFTBR A FRHEH Y I OIS LA S L B E
9. RWFERIZISPSEI IR E JP19K11354, B & U
JUNBRRER 2% 3R 2R EBE e iR B B DB & 2 72 &
DT,

X

1) VRS0 ES itk 2 SR (NEIFA -4 ~X=Y)
http://www8.cao.go.jp/kourei/whitepaper/w-2018/
zenbun/30pdf_index.html. 2018%-9H28HIZ7 2 ¥ .

2) Teramoto, S., Fukuchi, Y., Sasaki, H., Sato, K.,
Sekizawa, K., Matsuse, T.: High incidence of
aspiration pneumonia in community- and hospital-
acquired pneumonia in hospitalized patients: a
multicenter, prospective study in Japan. J. Am.
Geriatr. Soc. 56: 577-579, 2008.

3) g, TLEESCL, MR OB - fEiic ks 2R b e
LB EROMERRIL. BIAERABS LR 3:33-42,
2008.

4) N EM, BESE, AV SR I B i
DOBUR & F%. ML B 75:21-27, 2011.

5) EARFZE, REBKL, AR, eaZ:, B, vk -
HRS Al DIV BAE TS - UK - WS OB EE K
29 :77-83, 2014.

6) FRMHICA, SAKE, FrAiaE, #BS—8, KB AKX b
RO B MIZREIZ B 2 - BhlE & MHGEER ] D5,
MR EY 6:196-201, 2017.

7) Watanabe, E., Yamashita, Y., Maki, A., Ito, Y.,
Koizumi, H.: Non-invasive functional mapping with
multi-channel near infra-red spectroscopic topography
in humans. Neurosci. Lett. 205: 41-44, 1996.

8) Kamiya, K., Narita, N., Iwaki, S.: Improved Prefrontal
Activity and Chewing Performance as Function of
Wearing Denture in Partially Edentulous Elderly
Individuals: Functional Near-Infrared Spectroscopy
Study. PLoS ONE 11: 0158070, doi: 10.1371/journal.
pone.0158070, 2011.

9) Kober, S.E., Wood, G.: Hemodynamic signal changes
during saliva and water swallowing: a near-infrared
spectroscopy study. J. Biomed. Opt. 23: 1-7, 2018.
L IE Ak : NTRS 2 F s 7z e T BE 5 3 ) 15 0D i B 18 2 A
HE L 52:270-275, 2006.

Wood, J.N., Grafman, J.: Human prefrontal cortex:

10

=

11

—

processing and representational perspectives. Nat.

Rev. Neurosci. 4: 139-147, 2003.

FESE -, SR EEL, PRER KW, RBAFEX, S, 1L

IRk - WT O N ) 57— 3 v, PR, RS,

Hut, 2007, 132-133.

FEAMET-, LB, JOBOA, F RV, ANREH -, SRS,

RTHIA L, BEE—BB, MHPE—BB: HARER - e Y ey

T =¥ g YAAaE PIRE A Sp 2013, HIREE T ) V2R
17 : 255-267, 2013.

Okamoto, M., Dan, H., Sakamoto, K., Takeo, K.,

Shimizu, K., Kohno, S., Oda, 1., Isobe, S., Suzuki, T.,

Kohyama, K., Dana, I.: Three-dimensional probabilistic

12

-

13

=

14

funs

anatomical cranio-cerebral correlation via the
international 10-20 system oriented for transcranial
functional brain mapping. Neuroimage 21: 99-111, 2004.

15) Hoshi, Y., Kobayashi, N., Tamura, M.: Interpretation
of near-infrared spectroscopy signals: a study with a
newly developed perfused rat brain model. J. Appl.
Physiol. 90: 1657-1662, 2001.

16) Kanda, Y.: Investigation of the freely available easy-

=

to-use software ‘EZR’ for medical statistics. Bone
Marrow Transplant 48: 452-458, 2013

Schneider, F., Grodd, W., Weiss, U., Klose, U., Mayer,
KR., Nagele, T., Gur, R.C.: Functional MRI reveals
left amygdala activation during emotion. Psychiatry
Res. 76: 75-82, 1997.

Fujii, T., Okuda, J., Tsukiura, T., Ohtake, H., Miura,
R., Fukatsu, R., Suzuki, K., Kawashima, R., Itoh, M.,
Fukuda, H., Yamadori, A.: The role of the basal
forebrain in episodic memory retrieval: a positron

17

—

18

=

emission tomography study. Neuroimage 15: 501-508,
2002.

19) Ferrari, M., Quaresima, V.: A brief review on the
history of human functional near-infrared spectroscopy
(fNIRS) development and fields of application.
Neuroimage 63: 921-935, 2012.

20) Drewnowski, A., Gomez-Carneros, C.: Bitter taste,
phytonutrients, and the consumer: a review. Am. J.
Clin. Nutr. 72: 1424-1435, 2000.

21) Kakuda, T.: Neuroprotective effects of the green tea
components L.-theanine and catechins. Biol. Pharm.
Bull. 25: 1513-1518, 2002.

22) KEAAMNT, FATCSCT - AP DO — 2 DM 12 B 4 5 BEH —.
FERE 10:97-101, 1977.

23) Szczesniak, A.S., Kleyn, D.H.: Consumer Awareness
of Texture and other Food Attributes. Food Technol.
17: 74-79, 1963.



& A BT & B HiTBHET B~

24) Kringelbach, M.L.: The human orbitofrontal cortex:
linking reward to hedonic experience. Nat. Rev.
Neurosci. 6: 691-702, 2005.

25) Minematsu, Y., Ueji, K., Yamamoto, T.: Activity of
frontal pole cortex reflecting hedonic tone of food and
drink: fNIRS study in humans. Sci. Rep. 8: 16197, doi:
10.1038/s41598-018-34690-3, 2018.

26) IHARE: 5L & ORifEE B
1999.

27) Breslin, P.A.: An evolutionary perspective on food and
human taste. Curr. Biol. 23: 409-418, 2013.

28) Ranganath, C., Rainer, G.: Neural mechanisms for

BEGmT2E 27 :1-8,

detecting and remembering novel events. Nat. Rev.
Neurosci. 4: 193-202, 2003.

29) Lopatina, N., McDannald, M.A., Styer, C.V., Sadacca,
B.F., Cheer, J.F., Schoenbaum, G.: Lateral
orbitofrontal neurons acquire responses to upshifted,

30)

31)

32)

33)

34)

DB
Do

(FE¥F ib)

downshifted, or blocked cues during unblocking. eLife
4: 11299, doi: 10.7554/el.ife.11299, 2015.

Ramnani, N., Owen, A.M.: Anterior prefrontal cortex:
insights into function from anatomy and neuroimaging.
Nat. Rev. Neurosci. 5: 184-94, 2004.

Miyamoto, K., Setsuie, R., Osada, T., Miyashita, Y.:
Reversible Silencing of the Frontopolar Cortex
Selectively Impairs Metacognitive Judgment on Non-
experience in Primates. Neuron 97: 980-989, 2018.

S., Hale, L.A., D'Esposito, M., Knight,
R.T.: Rapid prefrontal- hippocampal habituation to
novel events. J. Neurosci. 24: 5356-5363, 2004.

AEE 9395 SRR T & A - i DR, SN RE
WP 32:15-20, 2012.

RRKFET, KEERT, K, & P8 7— JU B I,

WV, BEEHFESE, FrE iR ST« SRk il 2 78 E IS B b 2 B
E OGS, HIFFR S 7 ) V256 21:148-151, 2011.

Yamaguchi,



JuMlsi&EE 74(1) 110 ~ 14, 2020.

JUMBERERZ BB I EAR - FUESMRHZ J5 1) 2 78R BTRE O BRI HEA B
—2016%-% £ 1995 - 199641 D Hhi—

R SO A ®E HOE
+ SR NI 7
oMo ek | Z-E " Ok
e EOE WPl o Mo -® ok MO

DUMBRRERE AR R IR i
PIUMBRRIR: IR REZ AR SHEIRI SRR 5y i
SHIT ST R PES

ST S B BRI S R

SHUNBRREAE  TELRIE AR “ERRECEHEE 2 = » b

AHICE12H26 H 321
A 241 H28H 2

Clinical Statistical Study of the Patients with Temporomandibular Disorders at the
Departments of Oral Medicine and Oral Surgery in Kyushu Dental University Hospital

Fumika Hirabayashi', Izumi Yoshioka', Shinya Kokuryo',
Manabu Habu?, Taishi Otani', Syo Mitsugi?,
Michi Fujita®, Norihiko Furuta', Daigo Yoshiga',

Masaaki Sasaguri’, Hisako Hikiji’, Kazuhiro Tominaga®

Division of Oral Medicine, Department of science of Physical Functions, Kyushu Dental university
*Division of Oral and Maxillofacial Surgery, Department of science of Physical Functions,

Kyushu Dental university

*Tagawa City Hospital Dentistry and Oral Surgery

‘Tobata Kyoritu Hospital Dentistry and Oral Surgery

*School of Oral Health Sciences, Kyushu Dental University

HEEAN DA  POCE

T803-8580 il Uk AL JuIM i/ AEIX HEG2-6-1

JUIM BRRER 2 AR (AR R o7 8 IR PRy B

TEL :093-582-1131

FAX:093-592-3056

Fumika Hirabayashi

Division of Oral Medicine, Department of Science of Physical Function, Kyushu Dental University
2-6-1 Manazuru, Kokura-kitaku, Kitakyushu, Fukuoka 803-8580, Jspan

E-mail : r13hirabayashi@fa.kyu-dent.ac.jp



20164FFE £ 1995 - 19964FFE 12 B 1T 4 ZHBAHIAE O B RACFHOEIEE PR ) — 11—

Abstract

We surveyed retrospectively 305 patients with temporomandibular disorders (TMD) who visited the Departments
of Oral Medicine and Oral Surgery at Kyushu Dental University Hospital between April 2016 and March 2017. Sex,
age, diagnostic criteria of TMD, treatment method, treatment duration and treatment outcome were statistically
analyzed compare to 365 patients between April 1995 and March 1996 in our hospital. The age and the treatment
duration of patients in 2016 showed significantly older and shorter compared with those of the patients in 1995-1996.
In 2016 patients, myalgia of masticatory muscles was the most common diagnostic criteria. Although the conservative
treatment account for all treatment methods in 2016 was significantly lager compared with that in 1995-1996, the

non-effective cases account for all cases tend to increase.

Key words : temporomandibular disorders  statistical analysis ./~ diagnostic criteria
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Computer-simulated learning material for dental hygiene students
before the first hospital field trip
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Abstract

We created computer-simulated learning materials (e-learning materials) for use before the first hospital field trip
of dental hygiene students. We examined the usefulness of these materials through student evaluation. Twenty-five
first-grade students in the School of Oral Health Sciences of Kyushu Dental University used these e-learning
materials and answered a questionnaire before and after learning it. Sixty four percent of students were anxious
about the first hospital field trip before learning the e-learning materials. However, for 80.0% of students, anxiety

reduced after learning these materials. The rating for knowledge about the dress code increased from 2.92 to 3.36;
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T803-8580 fwht] AL JLIN TNV AEIX H#G2-6-1
jLJlI GRERT DPEfR R
Tan 0 093-582-1131 (N##8025)
E-mail : t-toshi@kyu-dent.ac.jp



— 16 — jL‘J”JI;_H:/fx‘\gf

that for knowledge about coping with patients and their families increased from 2.52 to 3.24; that for knowledge
about appropriate attitudes increased from 2.92 to 3.36; and the rating for the knowledge necessary for the first
hospital field trip increased from 1.96 to 3.24. Students thus acquired an image about multidisciplinary medical work.
In comparison with the situation before the enforcement of e-learning teaching materials, concrete understanding of
each aspect of a hospital training visit and the many types of job cooperation improved. These results show that

e-learning materials are useful for dental hygiene students before the first hospital field trip.

Key words : computer-simulated learning material, evaluation by dental hygiene students, hospital field trip
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