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Oral hypofunction with age

* Diminished sociability/scope * Decreasing
of daily activities motivation/depression
* Decline of oral literacy * Caries/periodontal disease
(Interest in oral health) * Tooth loss
Oral frailty N e
Decreased Slight choking/spillage Increase In
articulation while eating unchewable foods s e - =
R [ B
Oral hypofunction I]bAb
Decreased ﬁ L
. Decreased Reduced
tongue-lip motor tongue pressure occlusal force
function Juep ui 5{&- Ex:E:
X
Poor oral hygiene Oral dryness
Decreased Deterioration of
masticatory function swallowing function

Oral dysfunction

Eating/swallowing disorder Mastication disorder KOMENE -« SEHAIZ B 1+ 2 R MEE R T -

X

J |
F SR o
Minakuchi S, et al., Gerodontology, 2018 AREFHMEFZ © 2016
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Measurements of clinical
signs/symptoms of oral
hypofunction

001 oral hygiene

oral dryness

swovz Reduced occlusal force

decreased tongue-tip motor function

decreased tongue pressure

decreased masticatory function

deterioration of swallowing function

wREIEH RERR = HHE SMEE |FHEEEICKIT D
ORRAR o
1. ZANFR = L CFU/mL E4RWARIAY-¢
- Logio(CFU/mL) ogw‘- /ml) / F
2. (RESTIR ‘m 270 EAVARIAY (
:\‘\\./
3. HANET \ v | 200N
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/%
ENp1oTh
- o ..o 2 [ta/ \
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75 Jka/
[E]/#
5. K EE kPa 30kpa VRS |
6. B AIE T E o | 100m i nuz
Sp—— Sit= BETR
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Minakuchi S, et al., Gerodontology, 2018



Measurements of clinical signs/symptoms of oral hypofunction

ltem

Regular

Alternative

Oral hygiene

Bacteria counter

Tongue coating Index

Oral dryness

Oral moisture checker

Saxon test

Occlusal force

Pressure indicator

Number of natural teeth

Tongue-lip
motor function

Kendokun Handy

Tongue pressure

Tongue pressure
measuring instrument

Masticatory function

Gluco Sensor

Visual reference material

Swallowing function

EAT-10

Oral hypofunction: 2 3




1. Oral hygiene

(1) Insert the sensor chip into the (2) Insert the solution measuring (3) Collect oral bacteria using a
main unit. cup into the main unit. cotton applicator.

(@) Insert the cotton applicator into (5) Cover the main unit and start (6) After 1 minute, the cover auto-
the solution measuring cup. measurement. matically opens indicating that
measurement is complete.

Bacterial counter

Figure: Process of measuring bacteria on the tongue using a rapid oral bacteria detection apparatus, Bacterial Counter

Tongue Coating Record

Score 0 : Tongue coating not visible. -

Score | : Tongue coating thin,
papillae of tongue visible.

Tongue Coating Index (TCI)

Total score (0-18)
18

X 100%

Score 2 : Tongue coating very thick,
papillac of tongue not visible.

Shimizu T, et al., J Oral Rehabil, 2007
Ryu M, et al., J Oral Rehabil, 2010

(T L i AP " Kobayashi K, et al., Geriatr Gerontol Int, 2017
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1. Oral hygiene

2237 DF ,
BRAFRKe EBZ A7 OESE

A3370
A 1F]

S 2372

EBALITFYIRX AA7DEE(0~1857):
— X! 100
(TCI) 18

HAR  FxT7HA R A—ZILTLAILDENE - 2018
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50 %




2. Oral dryness

MUCUS
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Oral moisture checker
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Saxon test

* Chew for 2 mins
* Normal: 2.75 @
*Oral dryness: 2 @

Kohler & Winter, Arthritis Rheum, 1985



Mirror sticks
Mirror sticks to to tongue

oral mucosa

No saliva pooling

a | -‘ ' - ’* _
Osallan SM, et al., Oral Surg Oral Med Pathol Oral Radiol, 2012 -
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Clindcal feature
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bris on palate
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Osailan SM, et al., Oral Surg Oral Med Pathol Oral Radiol, 2012




3. Occlusal force

ll | Contact Area| Mean Power | Max Pressure Biting Force
(mm2) (MPa) (MPa) (N}

27 .4 Al 68 .6 F01 .2

Nakamura S, et al., J Med Dent Sci, 2009

Number of natural teeth

Remaining roots
Mobility grade 3




4. Tongue-lip motor function

I =

$E®RE (Oral diadochokinesis)

Fih i1l AN 5 71
B 58 ~ 8.2 6.0 ~ 8.8 5.4 ~ 8.0
19~34 %
Logis 6.3 ~ 8.3 6.5 ~ 8.7 5.9 ~ 8.1
S 5.5~ 7.9 54 ~ 8.2 50~ 7.6
35~59 i
Legi 5.4 ~ 8.0 5.5 ~ 8.3 5.1 =TT
B A.4~T.2 42~ 7.0 4.0 ~ 6.6
5
SO gogia 4,25 7.2 4.4 ~ 7.2 4.1 ~ 6.7

(BELEE  #f FoY—RAUPRE 17ILFHE R R, 2004, )

» 1965
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HE 8 Z R E (Oral diadochokinesis)

Pen dotting method 5 gsec




5. Tongue pressure

win 30kPaxmi (B H Eoamtsrsnxs

BAEENER
A S 1%(20-595%) 35~
RAZ1%(20-591%) 30~
60 {R(60-69%) 308 L W
70 L RS 20130

(kPa)

win 2 Okraxaia~weRAPAL T EDHU S nozy



5. Tongue

The 20th percentile of the gender-
and BMI-specific distribution

Muscle strength (handgrip strength)]
Men
BMI <22.1 kg/m°
BMI 22.1-24.3 kg/m°
BMI 24.4-26.3 ke/m’ 28
BMI >26.3 kg/m°
Women
BMI <22.3 kg/m*
BMI 22.3-24.2 kg/m*
BMI 24.3-26.8 kg/m? 18
BMI >26.8 kg/m*

Wu IC, et al. Geriatr Gerontol Int, 2014
Chen LK, et al. J Am Med Dir Assoc, 2020

pressure

25.0 kg
26.5 kg
26.4 kg
27.2 kg

14.6 kg
16.1 kg
16.5 kg
16.4 kg




6. Masticatory function

Jgneoy- AY—=H—1zy b
Glucose sensor

Chew for
2 MiNs
o 20% 40% o 808 1008 120

very poor Chewing ability  very good




6. Masticatory function

B P H I AE T 5P Al

Self-assessed screening test for masticatory ability

#e
S 0§ R FESRES
Gummy jelly STl H £ A H
ERENE R RO EIETRD, Bz | ARz | FEEZ
| | BAVLLEEE A HEEE O O O
2 | /heEJN (VARE) /35 ] O O
3 | % FERRSE O O O
4 | ZEK (B O O O
5 | MMesE O O O
6 | HREE GEHET) O O O
7 | mFEH O O O
8 | ZKEACLHL O O O
9 | JERkf SHD O O O
10 | YEZE [ L] L]
11| AT (B0 BREE ) O O N
12 | AR HT (VR ) [ n Ol
13 | tobk EFE (VIR mE) O O O
14 | E% (TR ERHE) O O O
o

*HRIZ S+ A RElz = A RIHIGRE TRE -

Hsu KJ, Lee HE, Lan SJ, Huang ST, Chen CM, Yen YY. Evaluation of a self-assessed screening test for masticatory
ability of Taiwanese older adults. Gerodontology, 2012; 29(2): e1113-1120.
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Eating Assessment Tool (EAT-10)
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Belafsky PC, Mouadeb DA, Rees CJ, Pryor JC, Postma GN, Allen J, Leonard RJ. Validity and reliability of the

Eating Assessment Tool (EAT-10). Ann Otol Rhinol Laryngol]2008; 117: 919-924.

Score Independent older people Score = 3
30 - 25% (128/510)
2:9" 7
RS 65-74
o m75-84
1.0 - m =35
0.5 1 J
0.0 -

ltem
Score  Dependent older people Score=3
30 - 54% (477/886)
25 -
291 ¢ . - | | mLow
1T = Moderate
1.0 - I l ] [ = High
0.5 1.L118 '
oo

1 2 3 4 5 6 7 8 9 10 ltem

lgarashi K, et al., PLoS ONE, 2019
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MPT (Maximum phonation time) # OrpyF OE%:
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R & "# % &% R 3 (RSST, repetitive saliva swallowing test)
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O By fE /R T E $-4538 B (Measurement items of oral hypofunction)

Masticatory function

Swallowing function

1 |Oral hygiene (TCI 50%)
2 |Oral dryness*
3 |Occlusal force
4 |Tongue-lip motor function [pa: R/F) ;5 ta: R/F» 5 ka: RIFy
Tongue pressure (30 kPa) |Mean: kPa
5 |Hand grip strength Right: Left: (M: 26 kg; F: 16 kg)
6
7

EAT-10 score:

(o#i14  Rotkirx) %3t

CORERRIAETAE L DR BB BRI R EE 2 R IAARK 3. ORAAERESE 4 EHAARK:
S, RARASHTREM: 6. DRBBIRAT ARXELH T PERIBROTAMIE 8. LHEABBAE

EREGHBIHRI - (DHBRE

EHERL

asrPd=AUL)

Y
| Tongue Coating Index

= /18 = %
: L]
% Fﬁ 0: 8£5%5
l: 5% > THRFILEA
2: BEE > ATHREIER -
S ——
PLBZ2AEHEBER RS
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Eating Assessment Tool (EAT-10) Self-assessed screening test for masticatory ability
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: WA &£ 0B H
L ram e R il
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3 | R RIS IR 0 [ 1] 2] 3| 4 5 [ Wit 0 C 0
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A ESEGE PR 0o [ 1234 b . = =
6 | B3 RO - 0o [ 1234 o : : :
7 | AR A Z 2 HE - 0 1 2 3 4 10 ﬂ;g& ‘ O] ] [
8 | R REARIAR TR L - o 1] 21|3] 4 11| HIT (PIH ) O O O
9 | EEAIHET X - 0o 1| 2] 3] 4 12 | 3R FLF (PR EHE) O [ [
10 | BRI EFEE TRV E SR T - ol 1|21 3] 4 13 | Bhk B (HEREHE) O O O
EAT-10 #8459 - 14 | 228 (V)H ) O] ] ]
ok
S TRRENIS - KRR TR IR - T Imm———
Belafsky PC, Mouadeb DA, Rees CJ, Pryor JC, Postma GN, Allen J, Leonard RJ. Validity and reliability of the Hsu KJ, Lee HE, Lan SJ, Huang ST, Chen CM, Yen YY. Evaluation of a self-assessed screening test for masticatory

Eating Assessment Tool (EAT-10). Ann Otol Rhinol Laryngol[2008; 117: 919-924, ability of Taiwanese older adults. Gerodontology, 2012; 29(2): e1113-1120.



Iltem

Management

Oral hygiene

Oral hygiene Instruction, proper tools, methods
(natural tooth, fixed/removable prostheses)

Oral dryness

Salivary gland massage
Oral moisturizing liquid/gel/spray

Occlusal force

Oral correction (decay, periodontitis, prosthesis)
Improving masticatory muscle strength

Tongue-lip
motor function

Tongue exercise, training device
Pronunciation exercise

Tongue pressure

Tongue exercise
Training device

Masticatory function

Oral correction (decay, periodontitis, prosthesis)
Food texture

Swallowing function

Dysphagia workup

=

Modified from DD Y DT

4
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Medications that may

cause xerostomia Anti-
hypertensives

o — Sedative
Antianxiety Hyptonics
| ST
: : Anti-
Diuretics . depressants
* Duration/numbers Dysphagia
° Po'ypharmacy e saliva (amount, viscosity)

v cumulative effects * neurological effect
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Salivary gland massage

'/l Y 0 submandibular
Mk Vil gland

© 2010 Encyclopaedia Britannica, Inc.
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Spray type
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Pekopanda [N /NA IZ]

Use this apparatus as

shown in the picture.

Method

1 Apply the apparatus on

2 Press the training portion
top of the tongue. Bite - by using the tongue.

the bite position.
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(RSST: The Bepetltlve §allva §wa||owing Test)

SIENESS
IS IR
E30M N BB SRS (E

|

B e R EE

FMIEBRIERLEE O C2F) - BEZIRKNAE -
@ﬂiﬂtﬁ—; CBRRME (184 ) MEBEE—% -
IS0 AR REL -

g /ﬁJnit oot — KA ER/IES - BEEFERIBIN -
Al TR B R BEREBE -




(
]:Ill

_J/Z\ : F/\Tx
_JW\H K&

xR

E\i/\

2ES5

JO0E Ry AL
N o EFJ\

el B TV R K & ;)
(MWST: Modified Water Swallowing Test)

AR

EEE

o

TN

}i Zh:

‘I’l v
/\/I\ !

1

il

1K E

- AR ARY

MWST R {L iR

K"\t s [|qu ,

I8 N2 5k I 0K

Lz, St

[E—

VAT

L=

o] DA -

I

PN =28

- IR

SUf - BIEZE AES

IR

IR

,\\< t[.jr X

jyA—

71\ [IE[IZ

on | &~ |1 W | DN | PP

1477

E30 A o] LAZE R =

|

)

58T

‘

I\

e

\_I.

N

1
I

/I'I'



fi [ 3pu3pN 48

Ik P2 Tt




Thank you
for
your attention




