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A Study on Oral Functional Management of

the Older People in the Super-aged Society ;

Focusing on Frailty and Cognitive Decline

Hirohiko HiraNoO", Yuji Sato?, Katsuya Iiima®, Tsuyoshi Kopama®, Junichi FURUYA?,

Takayuki Uepa®, Midori Tsuneisui®, Yutaka WATANABE”,
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" Dentistry and Oral Surgery, Tokyo Metropolitan Geriatric Hospital and Institute of Gerontology

2 Department of Geriatric Dentistry, Showa University School of Dentistry

¥ Institute of Gerontology, The University of Tokyo

¥ Japan Dental Association

Y Department of Removable Prosthodontics and Gerodontology, Tokyo Dental College

% Japan Dental Association Research Institute

7 Gerodontology, Department of Oral Health Science, Faculty of Dental Medicine, Hokkaido University

¥ Tokyo Metropolitan Institute of Gerontology

abstract

The purpose of this study was to define the status of frailty and dementia as factors that impair oral health. The study

participants were 1,819 older people living in the community. The findings from this study indicate the necessity of oral

function management according to individual circumstances, taking into account the characteristics of the oral function

assessment items (aging, influence of the number of present teeth, etc.) and also the characteristics of the subjects according to

the number of current teeth (physical function, cognitive function, etc.). It is important to recognize that the number of current

teeth is not reversible, and that the characteristics of oral function are greatly affected by the number of present teeth when

managing oral function in older people. Furthermore, this study suggests the necessity of addressing frailty and cognitive

function, which are the focus of attention in measures to extend healthy life expectancy.

keywords : number of teeth, Frailty, Older people, Oral function, Nutrition
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Development of a Novel Oral Health Management System
Utilizing Al
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9 Department of Fixed Prosthodontics, Nihon University School of Dentistry
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abstract

Maintaining oral function is important for extending the healthy life expectancy in a super-aged society. Although there are
many functional approaches to oral dysfunction, few studies have focused on oral esthetics from the prevention perspective.
Therefore, a survey was conducted based on the hypothesis of "consciousness of oral esthetics can prevent oral hypofunction
and oral frailty" with a new oral health management system utilizing artificial intelligence (AI). In this interim result report,
the validity of this study was examined.

Fifty-four patients aged 60 and over (26 males, 28 females, average age 71.2 + 6.9 years old) who were treated and/
or cared for at dental clinics employing members of the Japan Academy of Esthetic Dentistry were surveyed. A 20-item
questionnaire, including oral findings, dental records, periodontal status, and general health condition, was analyzed by Al
This study was conducted after approval by the ethics committee of Meikai University (11000689-A1930) and the JAED
(2020-001).

In order to carry out machine learning, 75% of the data was analyzed and 25% was divided for verification, and the data
were standardized.

After optimizing the importance of features based on the analysis of the learning curve by the support vector machine,
those with a high interest based on the question item of "interest in esthetics" had a high rate of answering “not at all” to
the items of "activity restrictions due to problems in teeth or oral cavity" and "existence of unsightly teeth". As Al analysis
excludes subjectivity and detects related items themselves, this method is expected to be applied to cohort studies that track
changes over time to provide evidence of a population approach to prevent oral frailty.

keywords : Al, Esthetic Consciousness for the Dental Appearance, Healthy Life Expectancy, Masticatory Function, Barthel
Index
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1. [RDF3] -

[FHB] - [#ES]

D= EW) An 7

with/post AOFHLICHTRRD - BREBIREDOCY

ORVTW, WMBEAY T, HARE, HEBAE,

INAERE, Giuseppe Pezzotti, #AH

OMROER (ChETOEEZEL) LB

oo 4N REGYE (COVID-19) T,
Fiaw oAV (SARS-CoV-2) 23K % A
L,“e M 225 “ N MuHtd 5. SARS-CoV-2 1,
ATV VARTTAT 4 v 7 ORMTHRKT2H
W, =Y AN~ A7 ECIIRAKT7 O, &%
MERELTWBZEMHMBNTWS (Doremalen NV
. NEJM.2020), (Chin A %%. Lancet Microbe.
2020) . COVID-19 D EGIEK % B3 25121, [H
DF5] - [EDOS] - (5] Bl o8 7 Bl 23
WIHER B,

AWEgEIx, SARS-CoV-2 7213 T { Bk 4 79 Ji
REmH L, Piy AV AW Z2 9 2 8ERETEA R
ZAA$ A2 LT, with/post 2@ F#AIZBITS
L TREGFEREROMEZ Hia§ .
QOMRABTDE I

WEAZ [Roda] Hiare LT, I~ vtk

WZAEH L7z 7~ vtihill, BRomMmbizirbd
W2, VTNV A LTHTLXVOFNHEETDH 5,
I vatiiE VA Z LT, SARS-CoV-2 OfiE
Jekk & B BROFBIN LI L7

I, FEANA T T Iy 7 REBIEF A FZR

= YRWAERE T A T B B IRBOKRIL N A N
O % v A Mix, SARS-CoV-2 fERbEB L LR
RICH LIt A VATERZAT A5 &2 L
5] - [#E2] i LTHEETH LI IR
e X7 (Pezzotti and Adachi T . CTM. 2020, Adv
Sci, Mater Today Bio. 2021) o
OMEDRREM - EBM

BT ANVAESEE T H0N4 Ky v 4 b x
NNVTIZa—FT4 73552 ET, gt gH
Fy—FPOERICKII L7z COWHEEI -2~

s, SRR
SRS SE B RR R ROE BT SRE BB IRER

A7 R YEOERBEGREEHSNSHT 5
Z & T, COVID-19 O &gy Kol kA ¢ &,
LRI AL NVAWNKIZLETHIDE R D,

@FESEIE E DT IV —THBEOE A%

AL 4 FE, ANV AEEZ T TR L, B
W PEREEE AT 5, 202 Enrb, #itr
A FE2E)E (F7Y) ~NDA—F 4 7R, K
~— (PEEK ® PMMA) to#&LIZX Y, wift
BLOBRENEGEOL T F VN, ZEPEE
AV MNEORBEHMZITTRL, HHMNDIGH
PHFTE S, T2 ek < 2Ax
JMNVOT =8 REETHI LT, BHZT TR
, HEEREOHREE=F) VIR TH S,

AEOHRFERKEZERTHITIE, A TFF Vb
A= —, FAMEER OAE - B - I5ET 5%, P3
ik % A3 A sehtiak & OILRFIES LI E 7 b,
FLT 5P
BIEAVEL - SRR TS - 7 A VA - MR
RS - (B §6) 075-251-5641
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2. WRARICKZTERRUEEEREEA H =X LDOEH

OHREDER (ChETOERELST) LHW

ARFB O TR B R AR 13K 1,300 T AIC DI D),
ZD 9 by 4 BDHERI F R L 3 D P RIR LR
it (Diabetic nephropathy : DN) Td %, DN g,
BEARI L BHHETEARROE—THY, 1
BRARIEEIIE ) A 7 2% (OEERE) 2 &0 n,
QOL D L WIBTIN 2 BEHEREFMIIKR & 2
2b7:57, Wz, DN EIEILXRITEZHOR
HTH 5o

PERIR IR L3 <, FEELL
R v Fa— LR IE LD, &5k
GERCEE DO, AR, BUEEHREE T, W
JEE DAEAT & EREERIC T IS A H B & L AURIE &
. (Chang et al, Am J Med 2017), WiJE9% / EFls
WEIEEDPET > TWDED, FEERIEIAHTDH
%o BWEBL NV TH, DNETFVEYIZFEET
MR B S, EBRICE R ESRES 2 )
£ MGEE L 72 S 3B ETH B,

HiE#1X, 2T TDNEFVEY R DNEZEHR
R W72 b o 72 % #F 5  (Gordin et
al, Diabetes Care, 2019), % D ThE4 72 DNJRRE
AT ik 2 B L7zo AIFZEIX, DNEFIVEIYIC
FER R %2 3 38, wmERICK 5 DNEE{L
DIREEE Z DR FEBOHERAEZENWET 5,

OMRABDEFM

I TORBIMETIE, BRI ZEILR %
BRAR - A S BT B BIn T RBEOZH L \vo
72, B TEICEDO W THE 255 DN RE 1 o2
T5HLZEERLIZHEIH TRV 2 LT,
AAETIE [WARD DNIREESFBET S| &%
invivoETIVERWTEENICKRIELEL> ET D
=, FERREO R CIREE 2 AR O LA
IRERRICEHR L, HiE% L DN o IcEE 2N
T (XHT) ZMERNEITICEOFZEL, 5T X h
ZALEWLNIIL L) ETHEPHTH 5,

CMAEDHEEM - EEBMH

C57BL/6 7 A & 2 BUBEIRIHE 7V KK-Ay ¥ 7
A% VT, ENZFIUTHAREERIC X 5 BRI
REFRLZBELEER L b o 728 L OIBHETIC

OFr I vitl, oS r, Wik

TR R A B2 TE e TIPERRREAB TS SRl e ol ) o 70 B

£V, DNUREDOHEIZHS§ 5 XNFZFETE,
[l X2 BER & U 7287727 DN JWRE -2 D i
R DN GHEOHIEII D% h b, 72, BRKRIIZIZ
PR R 5 BF DNUJEE O ERRREIC N PR i Bk R 5278
DNEH O JEHEAT PR~ — 7 — & L TOIRH A
WS Do JEmAIS, BERWNVEEHE BIE(L B 7
Uy A0—5E LT, EREFEIED S5 7% %58
LR TE %o

@RBEMER ED T IV —THEOERAY

XHFOREITIE, W FEICE D W
MaELEETH720, [HIRLPHE L OHEEILE
b, F72, 7 AICBIT S DNRROZALRE
LN R %, BRICIED W IR R R % 15
BUBENRHY, FO7-DITIIMERTG - ERANE4
B & O LIE 70 D0 TS ORHEHI & O
T NV—TDIRIZLD, WROE 5% H5ENE
rD 5,

OFHEDOEE

HERICE o TREMAD XINF255CHEd B A H =
ZALWZDOWT, WAFA VT HFIT AT ADEED
BIEIZL > THF LR BHRTEZHREL TV,

F 72, RERAENO XK F-5BICHESY DN SRR I KL
FTREIIOWT, FRWNEL - BlsNE A0 o
Whges & A 1T\, JREE - BRRIFZE O W A &
%4> Tw <,

TERMICIE, XHF2ENE L7872 7% DN JniE
SRR OMIIR DN IGHIE ORI, BRI R
JE 96 A PF DN BE O BB T Yk k22
DN BEOHFHRET P~ —7 —& L TOIEHIZ
DT, ERREHEEO X 5 7% 5 LI & o THER
RVEREFIEAL TP 71 775 A0 X 0 &Y E) 4 B 4T
WCHBKL72WEE 2 TWwh,

HFLEY 3% Nh9EH
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g%k ([ F5) 092-642-6358
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3. PIVAVT #R7 72 —tEOEHEBHEHIEICK S
PRtk E SRR EDORRE

ORREDER (ChETOEREEZEE) LA

A NEB L OEEE LR ORI R
R CH B, FAIZINTT, XV MER
A G OFED, U U (P fAkLREE) ¥
av) s (PP AKALEIED A X - THIE S
NTWBRZ EZH LML, B2, PRSP
FHEETHETNVAY) 7+ A7 75—+ (ALP) @
TAVIHFALD1DTHS “HBIERFEYT VA
)7+ A7 7% —+E (TNAP) " ORFESH,
EEBITEXA Y PHOBALZRIITRAET S
ZE xS L7 (Nagasaki et al, J Dent Res.
2020, 2021, ).

F 72, ALP ISMWHRIBERE 7 THh 5 V) KL HE
2 AL T APURIEIEM 24 L (Shingh et
al, Sci Rep. 2020), 5612, HEDOT7T AT F Uk
(Asp) Z#AfJh L7z TNAP (Asp TNAP) X
CHAEL, BEMEICHTE L2 ARLRR Rk S
HIENHSNIHR - TWA (Nishioka et al, Mol
Genet Metab. 2006), = Z T, WG SEZH L,
PR T AR B X OBIIERN RO MBI R % A3
% Asp TNAP O %2 F L 72 RFZED HIYIZ,
Hr#l Asp TNAP IZ X 2 3 7= 70 v R AL AR AR 6 1 %
METH2ZETH D,

QM EAEOHHE

Pi/PP: A 2 A L 72 8 J) LA 7 A 0 12 A A
9, ARG OB B IO TR, Ay ¥
I8 B OWEERED DT 5 I 5 A I 2E
MPHIF SN Do RAHRGOMRE R B 720D,
T &\ ) WO TR 2 SR B A H L 72 o ALK
FHEWEFE I BR DM A PEAIEF 12 Vo

O RIFHE, LK R
HCAL KR T GERE 53T - Tk SR B

ORROREL - EEM

A5 25y FERHHIRO A % 5T HRBOE
HE AT 5 PRS0 BB LRSI~ OO T A £
TE%.

@BSESERE & DT IV — TR DO B

HWEB L UOHRGHEICOWT, A 8EFT
FRHEDTN—THEPLERTRKTH L, F
72, ERRA~OIGH % A7z, BIh O RER
SR PELETHPE S & OHHENS LT TH B

HET 53BN E
A L, BRIy, WO, BIEIVRE,
EFARETEF, R ET
g%k - (FE §5) 022-717-8363
(E-mail) atsuhiro.nagasaki.ab@tohoku.
acjp

BITaY NIRRT A
Control TNAP

TNAP (Z & 2 BHBE L O
A PEEMASE, R OB
JR % 5-# 45 H ® MicroCT 4,
(Nagasaki et al. J Dent Res. 2021)
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4. FRMOBBHEKOBEEEEHE LI
HREWE T 4 5K 1 & BB HEEROEFER b &R

OVLOF/HY MR, Yy =FT7 =072,
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VBB REE A A Tl - T v VR
S TREYNE N VAV 2 ey vt S AR N R R i

OHENER (ChETOEHEEET) LA

HEHAEBICBWT, ZOHZEDLDIZHE
RAE, WILERALIC A B g s B e b 2 &
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MIIC X 2R E T 200 TH 5705, Bl
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OB tHE L LTasnTB Y, MEmERIC
B HIEEERFEME (ROS) 25 ORI REEIC 5
WRTEDSHE XN TWE, 22T, A3y S
RV MR OB ELRICEHT A2 L1
X0, EHAERCTA U S ROS %K L CRHING
DT R —=Y ZAREEEAEZ LT E BRI
EHLZZ. THICED, BAMEOBNALES X
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QM RABTDHHHE
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&V, ERmERY, ek
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OMRDFREMY - ERM

I T RGN TARM R, ARSI, M
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W% B 9 R E T OIS H O R Z D T 5
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MR 2L BB LY 5K OE
HHFEOMHR LY 5K OIS EZERT S
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5. VR Eifi&ER L /-taFHaERD
2EHNEREMNEY Il —a3>a—X0B%

OMROER (ChEFTOXREEEL) LA

MEmtE ST Mz 7-b2ETIE, WHREEDS
AP EHEBZAELTBY, BEPICZOAMEN
BIX22H8MNBELT SR TSNS 5.
bDbNbNITEEDOZEIIHIET 57290 D study
group [AneStem (7 A A7 &)] #i&%V.L,
FHEBAEHEZ I L CTBFERIR Y I 2 b — 3
YA—AEBMLTCE L, FRFEI—-ADOHFR
REMEL, ZHEEOBIREZW - HHFEAF VD3
METAHIEEZHELTEY (Eur J Dent Educ.
2018:22:€350-7.), X HIZF ¥ I A4 v Tk REZR
WY I 2ab—Yarya—2AbB% L7 (J Dent
Anesth Pain Med. 2021;21:179-81.) L2 LXTH B
JOEBYI 2L =Y a Y CRERBRFT /) —
YL Vo LBAOHERBICRADY D 5, Lzd >
T Virtual Reality (VR) $HMi2EH 342 & T,
IV TNVLRBEORREZHBTE L LE X T,
AWFFE D H L VR Halr 2 36 L 728585 5 s &
Ialb—vara—A0RELEZORERR T
fliThZEThHhb,

OMRABDE I
bR LEBY I 2L —Y a3y
I— XTI, BEHFITEREL L VIREST 2, %
WEE IR 2 B L 2B T CIMBIE OB R
BT KRBT 2700, WAHERICEALTI—X
B 5. —7, VREMZIEHT UL, K%
ERHEDPOANY 7Y M F 1 AT LA 2l
LT, IREZEBANOBWFERIZEAL, BEOT
N =% L THERIENTE D, TR
WO BEZERE, 77/ —¥, &% W
WA ERf A BRERRIEIR % 295 2 LA RET,

O FPANE KE, iR =]
PR R DA T SERE BIRHRRME 50 1

FEEMPEDIEF I NEFIETH - T, ZOH
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QOMRDEEM - ERM

VR B 38 A TEFSGE IS A F VA3 Ed 5 2
EDGEI S i, BHENICA RO i
I—RAL LTIRLERT S, DWW TIIAEIFIZHE
YICATE T E 2L BOMPHEREFEZ 2N T 5
i, WEEBROREEN EANDLRD D,
F oM 2 A VR S 2 0 H 3V, S
i, Bz BEEDLIDLO LMD X F
VT v TxKDZENTE, HROEZHEITH
THRBENEPHRESIN S,
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H b L RHARE OB ISR E OHEF
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BruixZev, VREIEICRU 2EM T2 EME 35
ige & 7V — 72 KT L, bivb Ak
L7275 74 9%y —, BMSIERER, SVEEE
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P LIZEOECEE I VT VY ORI
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6. Additive Manufacturing (& %
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By Lz HWET %,

QMRABDEFE
AMTHHT I V=T iER—2Z2 MRO A

PINAZT T ODERKERANE e REIRIEDOHEIL
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AMZ oL va=7 27259 OBHBE
DML 3 L, ZF OBIRIGH O BEME 2S5
F5EEZOLNL, FRMWIZIE Computer color
matching Z o35 2 & Tl 2 OB A&FHE
RLOTEH RIS D EEZ DN, FHITHRESR
ERR TR ORI - wHk, 77— % odf - Ha -
PG Z RIS T AHMT & LT 5% 5 EREN
fFEeh b,

@REMEIR E DT IV —TREOF B
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7. Al ZFALEERRIET COBRKTH S X7 LD
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R LENAKSREDOE=Z 2 ¥ 712X - THK
JERZ P T X B0 e % i L7z (Tanabe 5.
Chemosensors 2021) 2%, VK B3 0 4 it
M olze EIT, FUENKG R Z, MR,
W ORGP, WK IR T 2/ -
ANVA, HRELCLEGE, HHGTE (Hf),
AT — 7 R T — & &\ o 7 T S 5 1 17
A, BKOBEL LTORYEEHT % 0 MEET
B lE L7 T2, SHEGERIEE L AIICHE
L, ALZIEHT A ETHAKDIEEL LTOR
A R REN LI E AL 72,

QOMRABRDE I
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OMi& 7, MAHm®E, LIFRY
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R A DDA S BIEFN T OBFIMEDE VIR
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OMEDFEREM - ERM
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P BRI~ OBLE, KR R 4 & O A
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@R EMEIR E DT IV —TRBEOE B
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Thbo WFEZEIT L Al BHMK & OEHEIA W] /KT
Hbo AR—=VREHERLBEHHEDO a2 —F, KE
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(E-mail)] genspmd@tmd.ac.jp



AEZRES © 41, 37 — 47, 2022 @ 47

8. SARS-CoV-2 NI #Z./J —I), kEIEREK, KD
NEERNRIEEE ERNEBIE X H = X LR
—WHO (it RIFEE) £ CDC CREKRIMEE 4—) OFEEEH I K51 ADEE—

OMROER (ChETOEEZET) LB
2020 4F 1 A, #rBlawa 4 v X & GE

(COVID-19 : coronavirus disease 2019) ®IE PN

D IEGE BH DG S N7z COVID-19 D& Ge#%

FEIE FICRIRE R L B TH D), TD 5D

DR W55 Z LB TFHDOIERIIL L, Zh

5 OEGT P, RIKEGHF LTI A7 OFH,

P g 0 U CF R AP ERTH 5,
37T, COVID-19D 7 £ VA TH %5SARS-CoV-2
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