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Objectives: The aim of this study was to investigate the association between masticatory ability, oral
health-related quality of life, and cognitive function in an elderly population using structural equation
modeling.,

Methods: A total of 308 subjects, aged 65 years and over, were recruited from the senior citizen center
in Daegu, South Korea and provided consent for inclusion in the study. The Korean version of the Mini-
Mental State Examination (K-MMSE) was used to assess the level of cognitive function, Masticatory
ability was evaluated through chewing tests, patient-perceived masticatory function and, measurement
of relative occlusal forces on molar teeth using the T-Scan III® system, Al data were analyzed using ¥?
tests, t-tests, and one-way ANOVA in SPSS version 23,0 for windows, Structural equation modeling
was performed using SPSS AMOS version 22 0,

Results: There was a significant association between cognitive function and molar teeth occlusal force,
Ability of food chewing score and patient-perceived masticatory function could affect oral health-related
quality of life (P>0.05). Higher occlusal forces on molar teeth, compared to anterior teeth, positively cor-
related with higher cognitive function,

Conclusions: These results suggest that an individual’s oral health condition could affect molar teeth
occlusal forces and may be related to a risk of developing dementia, Therefore, there is a need for
implementing nation-wide policies to improve oral health, such as masticatory function, in the elderly
population,

Key Words: Cognitive function, Elderly population, Masticatory ability, Oral health-related quality of life,
Structural equation modeling
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Fig. 2. Study model by structural equation model.
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Table 1. Factor analysis and convergent validityfor oral health impact profile-14

Factor
Factor name Item | 1 Cronbach’sa.  Factor loadings AVE CR
Functional 11 818 .100 868 791 749 922
discomfort 12 878 219 874
13 751 436 .829
14 827 206 .705
Social 4 236 331 856 .790 501 750
disability 6 171 850 781
7 216 882 881
Factor loadings: 8. {15813,
CR: Construct reliability (7] &A1= ).
Table 2. Factor analysis and convergent validity for geriatric oral health assessment index
Factor
Factor name Item I 1 Cronbach’'sa.  Factor loading AVE CR
Functional 1 768 171 878 719 846 974
discomfort 2 756 267 673
4 .650 204 548
6 677 138 582
9 .849 171 .869
10 834 018 852
11 .805 422 733
Behavior 3 —.247 834 613 581 530 769
impacts 5 115 .780 702
7 480 604 597

Factor loadings: 8915315,
CR: Construct reliability Cg A= %),
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A= 10578(34.1%), T34 ARA =7 Eohal S tfAlAF  Table 3. Characteristics of the study subjects

= 88 (28.6%)°1 1t A5 wekEo] AAE wekd Ko & Variables N ®%)
A= 1247(40.3%)01 9101, QIR 7] 5 AShE A= 143 Age 78.69+5.76 (mean =+ SD)
8(46.4%)°19cKTable 3). Table 49141 804 ]g th4}=7h 804 Gender Male 68(22.1)
oV el uish QA7isel Botn, meEel vhe R v o
. — = Education <Elementary schoo 249 (80.8
of HJg]| WEpEo] w2 Ak ‘ﬂﬂjl?‘ﬂ =okom SAH L >Elementarr;f, school 59(19.2)
5 o5t tHP<.05). B3 AA R Wt o] =2 A R T - Living arrangement Alone 142 (46.1)
Ao Bl w2 dAte] QA7)5o] Eekon, FA XL With family 166 G3.9)
= ROIBAHP<.05). Table 5olA] 04 Ao} s  Denurense = e
N . o :
OHIP-149] g7 =¢kom, BAFC R Fogh Alo]& | Subjective mastication level Discomfort (1-2) 115(37.3)
ATHP<.001). E3F GOHAIS] Bt oA A2 A] RS Regular (3-4) 105 (34.1)
L7t oA GOHAIS] B3t527F 31.73+9.80, BE41 ol Al Good (5) 88(28.6)
£ 25775710, BUE L S Roii 9227 A Ochewfoodien o bleanBr 0710 S8
Hito] A&45 GOHAIS] A7 Wton, sAZH s {-2|st Good (>21) 99 (3221)
ATtHP<.001). SA]% 11P£Eﬂ o] =54% OHIP-142}, GOHAIY] Relative occlusal forces Anterior teeth 184 (59.7)
PHFHZ0] 898t Xo]= HATHP<.001). FX 5 wda} Molar teeth 124 (40.3)
R o] A3k BRI o Helr) glalrkps 05, MK = ey
Table 6 B2 HALE A58 Aatolrt, o] A= Hrfd A Total 308 (100.0)
Table 4. Mastication level and occlusional status according to cognitive function
MMSE-K score
Total score (308) <24 (143) >24(165)
Mean+SD P-value* N %) N (%) P-value™
Age <.001 <.001
<80 24.89 +4.63 59 (36.0) 105 (64.0)
>80 22.98 +4.29 84(58.3) 60 (41.7)
Gender .002 <.001
Male 25.53 +4.48 16(23.5) 52(76.5)
Female 23.56 +4.50 127(52.9) 113 47.1)
Education <.001 <.001
<Elementary school 2337 +4.67 133 (53.4) 116 (46.6)
>Flementary school 26.64 +2.89 10(16.9) 49 (83.1)
Living arrangement 376 461
Alone 24.25 +4.46 65 (45.8) 77 (54.2)
With family 23.78 +4.67 78 (47.0) 88(53.0)
Denture use 324 067
Yes 23.80 +4.64 96 (50.0) 96 (50.0)
No 2433 +4.45 47 (40.5) 69(59.5)
Subjective mastication level .698 402
Discomfort (1-2) 23.76 +4.23 58 (50.4) 57 (49.6)
Regular (3-4) 24.00 +4.97 49 (46.7) 56 (53.3)
Good (5) 2431 +4.52 36 (40.9) 52(59.1)
Ability to chew food item 461 354
0-10 23.57 +4.94 47(52.8) 42 (47.2)
11-20 23.96 +4.86 52(43.3) 68(56.7)
>21 24.40 +3.80 44 (44.4) 55 (55.6)
Relative occlusal forces 024 027
Anterior teeth 23.52 +4.75 95(51.6) 89 (48.4)
Molar teeth 2471 +4.20 48 (38.7) 76 (61.3)

*one-way ANOVA or t-test.
*Chi-square test.
“PSame letters means there is no significant difference between groups by tukey’s multiple comparison.
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Table 5. Mastication ability and cognitive fuction according to OHRQoL

Variables OHIP-14  P-value*  GOHAI  P-value*
Subjective mastica- <.001 <.001
tion level
Discomfort (1-2) ~ 25.50+6.13" 31.734+9.80°
Regular (3-4) 29.81+3.99 25.77+7.10°
Good (5) 32.83+3.76° 19.72+£7.82°
Ability to chew <.001 <.001
food item
0-10 25.09+£5.99* 32.61+9.71°
11-20 28.80+4.72° 27.18+7.70°
>21 32.95+3.55° 19.46+7.26°
Relative occlusal .606 419
forces
Anterior teeth 28.9245.60 26.64%9.85
Molar teeth 29.27+£5.85 25.73£9.42
MMSE-K .097 271
<24 28.48+6.25 26.92+10.22
>24 29.57+5.13 25.70+9.18

*one-way ANOVA or t-test.
*P“Same letters means there is no significant difference between groups
by tukey’s multiple comparison.

Table 6. Model fit for study model

SN SAA TS A Ao Ay FAK R
o3t e/l YoM (P<.001), Table 7oA A5 w e
gl UAATHP=.028). 7707 ahe] A
2lo] Aol mA= A5 v, 2
o

) ;w £ rjo o

qavlel & wiks B4 0% Selstkp>.05). F4A%
2 4o e FahA AR He] glovk A AN
A AL FIT 5 golom, AR5t X715
ol s 26514 stk HI, H2, Hoe] A77140] BA 50
2 5olotrkP<.05).

>

al ¢t

--

AL A AR Blo] GoEE AL, o] 2 B3te] e
2 §ABA B oS- S0 7|2l R, o]eldt 44
2174k 4F9) W) WS Slote] BEA Ak F ot

7L Al
ot}

Park¥} Park2*" 71%], 2|117], g, ¥ 52 S4E8S & 4
S5 §o] Mol fxrhal sh9lom, o] Ao Ak -S4 ] &g
L9 et 255 A7 4o Ao o} HUdh ot
A= B9tk Kimd} Lee="? OHIP-14Z o]&-8Fo] &-419] %2
Aot AT o] Ag A=Y ofF Tt Al EER
o= 52 30|y F559] 24] A#to] 773 4o 2

x x/df GFI AGFI CH SRMR RMSEA TLI NFI
Standard >.05 <3 >9 >9 >.9 <.05 <.05 >9 >9
Study model 1.434 478 998 .989 1.000 .007 <.001 1.015 997
Table 7. Path coefficient for study model
Regression Standard-
Path \fzrei ot ized regres- SE CR P-value
sion weight
H1 Perceived masticatory function - OHRQoL 1.407 406 195 7.230 <.001
H2 Ability of food chewing score — OHRQoL 301 423 .040 7.474 <.001
H3 Relative occlusal forces - OHRQoL -.143 -.014 468 —-.306 759
H4 Perceived masticatory function - Cognitive function 069 022 249 277 782
H5 Ability of food chewing score - Cognitive function —.003 —.005 052 —-.067 947
H6 Relative occlusal forces - Cognitive function 1.164 125 528 2.204 .028
H7 OHRQoL - Cognitive function .066 072 .089 4T 455
Table 8. Path coefficient for study model
Direct Indirect Total
Path effect P-value effect P-value effect P-value
H8 Perceived masticatory function — Cognitive function .022 .780 .029 491 051 490
H9 Ability of food chewing score — Cognitive function -.005 .998 031 491 025 618
H10 Relative occlusal forces — Cognitive function 125 022 —-.001 883 124 024
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