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ABSTRACT

Objectives: This study aimed to investigate the association between the number of remaining teeth and mental health indicators
among adults in local communities in South Korea Methods: Among the data from the 7th (2016) and (2018) National Health and
Nutrition Examination Surveys, 4,324 adults aged =50 years who responded to the oral examination and PHQ-9 were examined
for relevance with some mental health indicators based on the classification of remaining teeth. Statistical analysis with complex
sample analysis was performed using SPSS for Windows (ver. 18.0; SPSS Inc, Chicago, IL, USA). Mental health indicators, based
on the classification of the number of remaining teeth, were analyzed using the chi-square test (x* test) and multiple logistic
regression analysis, and the statistical significance level (a) was 0.05. Results: Regarding the association with mental health
indicators, the group with 11-20 remaining teeth had a 1.60 times higher risk of “high depressive symptoms (PHQ-9 =10 points)”
and a 2.03 times higher risk of having a suicide plan than the group with 20 over remaining teeth. Conclusions: Supporting oral
and mental health through a policy approach to education and examination of oral health management by life cycle, considering
physical characteristics after middle age, is necessary.
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Table 1. General characteristics and health status according to the classification of the number of remaining teeth

Characteristics Total(N) Good(=20) Normal(11-19 teeth)  Poor(<10 teeth) p
3,117(72.1) 594(13.7) 613(14.2)
Gender
Female 2,481 1,823(60.5) 352(58.6) 306(50.6) <0.001
Male 1,843 1,294(39.5) 242(41.4) 307(49.4)
Age(yr)
50-59 1,541 1,410(46.8) 97(17.4) 34(5.6) <0.001
60-69 1,390 1,037(32.1) 200(34.3) 153(26.9)
70-79 1,057 562(17 7) 227(36.1) 268(42.9)
>80 336 08(3.3) 70(12.2) 158(24.6)
School level
>Flementary graduation 1,586 881(27.4) 309(48.2) 396(63.3) <0.001
Middle School 714 533(17.3) 96(16.1) 85(14.9)
High school 1,195 975(31.7) 122(24.4) 98(17.0)
University 825 726(23.6) 66(11.3) 33(4.8)
Job
Professional technology 316 283(9.1) 21(3.8) 12(1.7) <0.001
manager
Desk job 208 186(5.7) 14(2.2) 8(1.2)
Sales, service position 524 450(15.1) 51(9.3) 23(4.1)
Agricultural and fishery jobs 266 159(4.3) 48(7.0) 59(8.0)
Craft job 419 336(10.3) 43(7.3) 40(6.8)
Simple labor job 545 372(11.9) 96(15.4) 77(14.1)
Inoccupation 2,039 1,326(43.6) 320(55.1) 393(64.2)

"by chi-squared test
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Table 1. To be continued

Characteristics Total(N) Good(=20) Normal(11-19 teeth) ~ Poor(<10 teeth) P
Smoking
Non smoking 2,642 1,958(64.4) 362(61.2) 322(53.7) <0.001
Past smoking 1,063 736(23.2) 147(23.7) 180(27.0)
Current smoking 600 412(12.4) 81(15.1) 107(19.3)
Drinking
Non-drinking 1,679 1,116(35.3) 253(41.7) 310(50.1) <0.001
<1 time/month 1,118 859(28.6) 146(25.2) 113(18.9)
2-4 times/month 671 540(17.6) 69(13.0) 62(10.6)
2-3 times/week 480 359(10.9) 58(9.8) 63(11.1)
=4 times/week 358 232(7.6) 65(10.3) 61(9.3)
Number of strength exercises
Yes 893 718(23.6) 92(15.9) 83(14.1) <0.001
No 3,431 2,399(76.4) 502(84.1) 530(85.9)
Aerobic physical activity
Yes 1,579 1,204(40.2) 209(35.1) 166(28.9) <0.001
No 2,731 1,906(59.8) 382(64.9) 443(71.1)
Hypertention
Yes 2,191 1,449(45.1) 349(60.0) 393(64.9) <0.001
No 2,130 1,667(54.9) 244(40.0) 219(35.1)
Diabetes
Yes 2,052 1,429(47.0) 312(57.2) 311(55.2) <0.001
No 1,985 1,514(53.0) 238(42.8) 233(44.8)

"by chi-squared test
2, THEX|O} 22| 2R ME 1BAUZ *EH '5:' T34z IIE
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T2 69.9%, A2tEH SaciRolM S e B¢ WE 10} g%k%c 52. 1%_&* HLE]'

o

L T
49.90%, T 42,00, B 35.8% 202 ek 7k ol 7} YATHp<0.001). 42 T @ ZJoh= 91’ & E]op HER(ER 7%)0] :,_59;1, .
2| B2 X|okz ‘YUFE EX|oF FTZ(12.1%)0llA EA B2 X|okz X0k B52(19.7%) A UEFHTHp<0.001).
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Table 2. Oral health status and oral examination index according to the classification of the number of remaining teeth  Unit: N(%)

Division Total(N) Good(=20) Normal(11-19 teeth)  Poor(<10 teeth) D

Subjective oral health status
Good 2,338 1,857(59.7) 189(30.1) 292(48.9) <0.001
Bad 1,984 1,259(40.3) 405(69.9) 320(51.1)

Chewing discomfort
Yes 1,459 839(25.7) 29(48.1)7 323(52.1) <0.001
No 2,846 2,267(74.3) 293(51.9) 286(47.9)

Speaking problem
Good 583 200(5.9) 168(25.1) 215(33.2) <0.001
Bad 3,721 2,905(94.1) 422(74.9) 394(66.8)

Periodontal disease
Yes 1,762 1,340(42.0) 293(49.9) 129(35.8) <0.001
No 2,289 1,775(58.0) 300(50.1) 214(64.2)

Teeth needing extraction
Yes 404 246(7.6) 100(19.7) 58(9.0) <0.001
No

"by chi-squared test
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3. THEX|O} 2] 2R0f| M2 FMAHZ X H H

FhEA] ot 420] FFol| uhE A | B Hlat= <Table 3>3 2.
& T rEY 52 WEAoF HE T 88%, 2T 5.6%, FET 4.9%2] o|H, AEA IA] £E2 THEX|OF BET 21.6%, Y=
T 21.0%, BT 181902 LrERL} ol to] 7} ) ATH(p<0.001).

Table 3. Comparison of mental health indicators according to the classification of the number of remaining teeth Unit: N(%0)
Division Total(N) Good(=20) Normal(11-19 teeth)  Poor(<10 teeth) p
Level of depressive symptoms
PHQ-9<10 4,069 2,956(95.1) 540(91.2) 573(94.4) <0.001
PHQ-9>10 255 161(4.9) 54(8.8) 40(5.6)
Level of stress
Low 3,405 2,449(79.0) 458(78.4) 498(81.9) 0.396
High 901 657(21.0) 133(21.6) 111(18.1)
Sleep time
6 hours or less 1,642 1,238(41.4) 208(36.2) 196(33.9) <0.001
7-8 hours 2,184 1,584(50.1) 312(51.0) 288(47.1)
=9 hours 486 287(8.6) 73(12.9) 126(19.0)
"by chi-squared test
4, THEX|O} -0 2570f| WE FHAZ x|Hete| 2y
Aok 0] Bgot HAI7I7J0) B S ohiy] gial chiler 2|2 B3] BASIITK Table 4>, A |0} 0] Bizo] Qubael £
3 5 Hol, A, uls, A AR A1 ;R AR B2 2|0}, 45 B Q X|of, WA H . X|ot5 B W4 X2jste] AASIAT. & A9

2 3/ 20 tish =0t ot tin] BE5e] | (OR, 1.60; 95% CI, 1.08-2.36) 22 A LERFTHp<0.001).

Table 4. Relationship with mental health indicators by classification of number of remaining teeth

Division High depressive symptoms OR Perceived high stress OR Inadequate sleep time OR
(95% CI) (95% CI) (95% CI)
Model 1
Good (=20) Ref. Ref. Ref.
Average (11-19 teeth) 1.86(1.28-2.72) 1.03(0.80-1.32) 0.97(0.78-1.20)
Poor (<10 teeth) 1.21(0.79-1.84) 0.83(0.61-1.13) 1.13(0.90-1.41)
Model 2
Good Ref. Ref. Ref.
Average 1.63(1.10-2.43) 1.12(0.88-1.43) 0.93(0.74-1.17)
Poor 0.95(0.59-1.54) 0.93(0.67-1.30) 1.07(0.84-1.36)
Model 3
Good Ref. Ref. Ref.
Average 1.63(1.10-2.42) 0.93(0.74-1.17) 0.93(0.74-1.16)
Poor 1.03(0.64-1.66) 1.07(0.84-1.36) 1.09(0.86-1.38)
Model 4
Good Ref. Ref. Ref.
Average 1.60(1.08-2.36) 0.93(0.74-1.16) 0.91(0.73-1.15)
Poor 0.90(0.55-1.48) 1.09(0.86-1.38) 1.09(0.86-1.38)

CI: confidence interval; OR Odds ratio
model 1: no control variable
model 2: control variable (age, gender, education, occupation)

model 3: control variable (age, gender, education, occupation, teeth needing treatment, teeth needing restoration, teeth
needing extraction)

model 4: control variable (age, gender, education, occupation, teeth needing treatment, teeth needing restoration, teeth
needing extraction, smoking, drinking alcohol, number of strength exercise, aerobic phy51cal activity,
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