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Elucidation of the process from deterioration of oral function to deterioration
of cognitive function -the viewpoint of nutrition-

Mizutani, Shinsuke
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Oral function decline in older people is associated with nutritional
deficiencies, which increases frailty risk and the need for nursing care. This study investigated
the association between tongue pressure (TP) improvement and nutritional status at the baseline.
The participants involved in the study were 26 community-dwelling older people with low TP (<30
kPa), who were in Itoshima City, Fukuoka. Oral and physical functions and body composition were
measured at the baseline and at follow-up. Two-way analysis of variance revealed that body mass
index increased, and maximum masticatory performance, maximum TP, and oral diadochokinesis /pa/ and
/ka/ improved in a month. Participants with higher TP improvement showed an increased intake of
animal proteins at the baseline: fish, meat, and egg. Oral function exercises for improving TP were
associated with higher animal protein intake at the baseline.



2)

85

2012

MCI

1,300
MCI
49
/
410 (
1

462
MCI
1)
8,9)
25 24
/pa/ /tal /ka/
®
3
30kPa
188 193 )
(OR)  95%
26

2025 700
MCI
5 50
24
3-5)
6,7)
3 1
2
©n
65 30kPa
MMSE
2



42 23 19 73.1% 3.1 BMI 23.1+ 3.1

23.1+ 6.8 /pa/ /ta/ /ka/
P <0.001 3mTUG
P =0.004 P <0.001 P =0.019
P = 0.001
BMI-22.0 -
/
10)
e % " 5 @ DR RS B EER
34.0 100.0 EZ LA AR
32,0 Overers L2V AAE 80.0
o ‘\2 60.0 VAR
7 LA R 40.0
28.0 20.0
26.0 0.0
N N N A
) RSB Y Bh{ERER (#) 5m 3 A TR R (%) 3m TUG
12.0 4.5 8.0
10.0 Oeenn, i .,: ki i TLAN/T LT LA NRE . _ ./1/ ANST VT UL N
80 .——;: Lo PPRTIEL 2 (it === 9
6.0 oI 6.0 —
4.0 3.5 .\. 5.0 T LA NEE
2.0 KTV
0.0 3.0 4.0
N N Nt it Nt AN PN
(%) (%) (g SE
19.0 o 27.0
s LN
18.5
26.5
18. 0
26.0
175
AN L
17.0 25.5
Wi} N fi AR Ir AN
126 33%
11)
BRI TL LA VT BERREA AV X E95% (526X fE
EH 4w Xt 95 EFE X i p-value
i 1.110 1.047—1.177 <0.001
& OEEE#RE/ta/ B’ 1.000
BT 1.846 1.060—3.215 0.030
FEIGRE 0.806 0.672—0.967 0.020
H=&m HY 1.000
L 2.234 1.288—3.876 0.004
ETILOBEEE: Hosmer-Lemeshowt&E (0 = 0.761)  HIAIBIPE : 68.2%.
"R E B BEHMILILIL 0: 8%, 1: BFEMILILAIL).
oM OE B OER GERER. MR 0 BiE 1 1), FE GERER.

EOEEHMHEE/ta/ (00 EH 1 ETE, BN GERER.
#EEm 0 HY, 10 HL), BEHE ke.



1.3 kPa HI L
(p=0.022) ( p=0.029) (p-=

0.009) HI LI
(p = 0.029)
12)
BEDEM
B (9/1000 keal) &5t (n=26) ke Pl *
<1.3(n=13) 21.3(n=13)

) 160.0£51.2 167.7440.3 151.9460.9 0.362
SN 28.7+17.1 32.6£18.3 24.9:15.6 0.169
B & IR 2.3+1.1 1.9£0.9 2.8+1.1 0.029
s 42.9:19.7 40.8118.7 45.1:21.2 0.960
BREEHR 69.8+36.4 69.7+34.6 69.9+39.5 0.880
TR 113.4:44.9 101.6444.8 125.1443.5 0.169
L) 101.4163.9 111.1£73.5 91.7£53.8 0.448
53.0£25.2 4224159 63.8+28.7 0.022

7 44.7£15.1 39.0+12.8 50.4£15.6 0.029
98 24.2415.2 18.5:16.4 29.8+12.1 0.009
B 110.0£52.4 112.355.8 107.6£50.9 1.000
RERA & 5.4:2.2 5.342.2 5.6:2.2 0.511
B7E 27.3:16.8 32.9£19.1 21.8:12.6 0.081

fB(&. <1.3 Bf& 21.3 B¥DRIDTHT £ SD * Mann-Whitney U RTEE U TFRRENZET .

MMSE 28.4+ 1.4 1

Malek-Ahmadi M. Reversion From Mild Cognitive Impairment to Normal Cognition: A Meta-Anaysis. Alzheimer Dis Assoc
Disord. 2016;30:324-330.
World Alzheimer Report 2015. The Global Impact of Dementia.
GudalaK, et a. Diabetes mellitus and risk of dementia: ameta-analysis of prospective observational studies. JDiabetes Investig.
2013;4:640-650.
Albanese E, et a. Body mass index in midlife and dementia: systematic review and meta-regression analysis of 589,649 men
and women followed in longitudina studies. Alzheimers Dement. 2017;8:165-178.
Blondell SJ, Hammersley-Mather R, Veerman JL. Does physical activity prevent cognitive decline and dementia? A systematic
review and meta-analysis of longitudinal studies. BMC Public Health. 2014;14:510.
Lee Y-T, et a. Periodontitis as a Modifiable Risk Factor for Dementia: A Nationwide Population-Based Cohort Study. JAm
Geriatr Soc. 2017;65: 301-305.
Yamamoto T, et al. Dental status and incident falls among older Japanese: a prospective cohort study. BMJ Open. 2012;2:
€001262.
Watanabe Y, et a. Oral function as an indexing parameter for mild cognitive impairment in older adults. Geriatr Gerontol Int.
2018;18: 790-798.
lkebeK, et al. Occlusal force is correlated with cognitive function directly as well asindirectly viafood intake in community-
dwelling older Japanese: From the SONIC study. Gil-Montoya JA, editor. PLoS One. 2018;13: €0190741.

lyotaK, Mizutani S, Kishimoto H, et a. Effect of Isometric Tongue Lifting Exercise on Oral Function, Physical Function,
and Body Composition in Community-Dwelling Older Individuals: A Pilot Study. Gerontology. 2022;68(6):644-654.

Tani A, Mizutani S, Oku S, et al. Association between oral function and physical pre-frailty in community-dwelling older
people: across-sectional study. BMC Geriatr. 2022 Sep 2;22(1):726.

Tani A, Mizutani S, Kishimoto H, et al. The Impact of Nutrition and Oral Function Exercise on among Community-
Dwelling Older People. Nutrients. 2023 Mar 26;15(7):1607. doi: 10.3390/nu15071607.



6 6 0 5

Tani Asuka Mizutani Shinsuke Kishimoto Hiro Oku Saori lyota Kiyomi Chu Tianshu Liu Xin 15

Kashiwazaki Haruhiko

The Impact of Nutrition and Oral Function Exercise on among Community-Dwelling Older People 2023

Nutrients 1607 1607
DOl

10.3390/nu15071607

Kiyomi lyota, Shinsuke Mizutani, Hiro Kishimoto, Saori Oku, Asuka Tani, Harukaze Yatsugi, 1

Tianshu Chu, Xin Liu, Haruhiko Kashiwazaki

Effect of isometric tongue lifting exercise on oral function, physical function, and body 2021

composition in community-dwelling older individuals: a pilot study

Gerontology 1-11
DOl

10.1159/000518270

lyota Kiyomi Mizutani Shinsuke Oku Saori Asao Misa Futatsuki Toshiko Inoue Ryosuke Imai 17

Yuko Kashiwazaki Haruhiko

A Cross-Sectional Study of Age-Related Changes in Oral Function in Healthy Japanese Individuals 2020

International Journal of Environmental Research and Public Health 1376 1376
DOl

10.3390/ijerph17041376

Oku Saori lyota Kiyomi Mizutani Shinsuke Otsuki Shohei Kubo Kyohei Yamada Shutaro 17

Kobayashi Yoshihiro Kashiwazaki Haruhiko

The Association of Oral Function with Oral Health-Related Quality of Life in University 2020

Students: A Cross-Sectional Pilot Study

International Journal of Environmental Research and Public Health 4863 4863

DOl
10.3390/i jerph17134863




Egashira Rui Mizutani Shinsuke Yamaguchi Masahiro Kato Tomotaka Umezaki Yojiro Oku Saori
Tamai Keiko Obata Toyoshi Naito Toru

17

Low Tongue Strength and the Number of Teeth Present Are Associated with Cognitive Decline in 2020

Older Japanese Dental Outpatients: A Cross-Sectional Study

International Journal of Environmental Research and Public Health 8700 8700
DOl

10.3390/ijerph17228700

Egashira Rui Umezaki Yojiro Mizutani Shinsuke Obata Toyoshi Yamaguchi Masahiro Tamai 144

Keiko Yoshida Mizuki Makino Michiko Naito Toru

Relationship between cerebral atrophy and number of present teeth in elderly individuals with 2021

cognitive decline

Experimental Gerontology

111189 111189

DOl
10.1016/j .exger.2020.111189

5 0 1

Asuka Tani, Shinsuke Mizutani, Saori Oku, Kiyomi lyota, Xin Liu, Hiro Kishimoto, Haruhiko Kashiwazaki

Relationship between anterior tongue movement and masticatory performance and pre-frailty in community-dwelling older

individuals

Kyudai Oral Bioscience & OBT Research Center Joint International Symposium 2021

2021

75

2020




31

2020

31

2020

Asuka Tani, Shinsuke Mizutani, Kiyomi lyota, Harukaze Yatsugi, Saori Oku, Tianshu Chu, Xin Liu, Hiro Kishimoto, Haruhiko
Kashiwazaki

Effect of isometric tongue lifting exercise on oral function, physical function, and body composition in the elderly

Kyudai Oral Bioscience & OBT Research Center Joint International Symposium 2021

2021

(Kishimoto Hiro)

(00596827) (17102)







