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ABSTRACT

Objectives: The aim of this study was to evaluate the relationship between depressive
symptoms and oral health status in Korean middle-aged women. Methods: We analyzed data
from the sixth Korea National Health and Nutrition Examination Survey (KNHANES VI). The final
sample consisted of 2,691 adults aged 40-64 years. The Chi-squared test was used to assess
the rate of depressive symptoms, oral health status, and relationship between oral health status
and depressive symptoms. Moreover, logistic regression analysis was used to examine the
association between depressive symptoms and oral health status. Data were analyzed using
SPSS 20.0 program. Results: Overall, 15.1% of subjects experienced depressive symptoms.
The rate of depressive symptoms in self-aware oral health, toothache, and mastication
problem groups were 19.6%, 19.9%, and 25.3%, respectively. Compared to other groups, the
likelihood (odds ratio) of having depressive symptoms was 1.47 (95% confidence interval [Cl]
:1.16-1.88), 1.58 (95% CI: 1.22-2.04), and 1.73 (95% Cl: 1.32-2.28) higher in self-aware bad oral
health, toothache, and mastication problem groups, respectively. Conclusions: We found an
association between depressive symptoms and oral health status. Thus, oral health status
should be evaluated as a potential risk factor for depressive symptoms.
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Table 1. Distribution of depressive symptoms according to general characteristics

Depressive symptom

Characteristics Total N % No Yes p
N % N %

All 2,691 100.0 2,281 84.9 410 151
Age(years)

40-44 537 22.3 492 91.4 45 8.6 <0.001
45-49 510 21.6 446 85.7 64 14.3

50-54 579 22.0 482 83.8 97 16.2

5559 562 19.9 459 81.8 103 18.2

60-64 503 14.2 402 79.4 101 20.6

Educational level

<Elementary school 539 17.3 409 75.3 130 24.7 <0.001
Middle school 418 15.7 345 81.1 73 18.9

High school 1,024 39.8 882 86.5 142 13.5

=College 625 23.9 579 92.6 46 7.4

Unknown 85 3.4 66 78.6 19 21.4

Household income

Low 350 12.4 257 72.0 93 28.0 <0.001
Middle-low 681 25.1 557 81.9 124 18.1

Middle-high 731 27.4 626 86.1 105 139

High 920 34.7 833 90.7 87 9.3

Unknown 9 0.4 8 89.1 1 10.9

Marital status

Single 393 13.8 303 76.4 90 23.6 <0.001
Couple 2,244 84.4 1,935 86.4 309 136

Unknown 54 1.9 43 80.0 11 20.0

Smoking habit

Non-smoker 2,456 90.8 2,115 86.6 341 13.4 <0.001
Ex-smoker 105 4.0 79 76.4 26 23.6

Current smoker 130 5.2 87 61.8 43 38.2
AUDIT"

<7 1,996 75.0 1,727 87.0 269 13.0 <0.001
=8 262 9.9 193 70.5 69 29.5

Unknown 433 15.0 361 84.0 72 16.0

Sleeping hours

<6 1,317 48.3 1,089 83.2 228 16.8 0.043
=7 1,374 51.7 1,192 86.5 182 13.5

Menstruation

No 1,500 51.6 1,230 82.4 270 17.6 <0.001
Yes 1,107 45.1 986 88.3 121 11.7

Unknown 84 33 65 78.3 19 21.7

Frequency of tooth

brushing

<1 155 5.9 107 69.1 48 30.9 <0.001
2 956 35.0 791 83.1 165 16.9

=3 1,546 57.9 1,356 87.9 190 12.1

Unknown 34 1.2 27 70.5 7 29.5

Using of oral hygiene devices

No 1,062 39.0 890 84.2 172 15.8 0.468
Yes 1,629 61.0 1391 85.3 238 14.7

"by chi-square test
" Alcohol use disorders identification test
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Table 2. Distribution of oral health status according to general characteristics in middle-aged women

Self aware oral Toothache (Yes) Mastication
Characteristics Total N % health (Bad) ) ) problem (Yes) D
N % N % N %
All 2691 1000 1,162 4.7 1,015 37.7 568 20.7
Age(years)
40-44 537 22.3 193 36.3 <0.001 172 32.8 <0.001 53 9.8 <0.001
45-49 510 21.6 195 38.4 170 34.9 75 16.3
50-54 579 22.0 267 44.6 235 40.5 137 24.6
55-59 562 19.9 258 45.9 221 38.4 138 239
60-64 503 14.2 249 51.7 217 44.4 165 33.8
Educational level
<Elementary school 539 17.3 278 52.3 <0.001 225 42.7 <0.001 174 31.3 <0.001
Middle school 418 15.7 213 50.2 201 47.3 127 32.1
Highschool 1,024 398 425 40.9 363 35.8 177 17.3
=College 625 23.9 204 32.7 200 31.9 69 10.4
Unknown 85 3.4 42 48.7 26 31.2 21 25.7
Household income
Low 350 12.4 164 47.2 0.001 155 459 0.005 118 339 <0.001
Middle-low 681 25.1 327 48.2 278 41.7 170 23.9
Middle-high 731 27.4 325 43.8 264 35.1 141 18.3
High 920 34.7 343 36.1 316 33.0 136 15.2
Unknown 9 0.4 3 45.6 2 37.8 3 48.2
Marital status
Single 393 138 208 51.6 0.003 168 43.0 0.032 103 25.9 0.034
Couple 2,244 844 936 41.4 836 37.1 458 20.0
Unknown 54 1.9 18 35.0 11 24.3 7 14.4
Smoking habit
Non-smoker 2456 90.8 1034 41.2 <0.001 908 36.9 0.026 498 19.8 0.002
Ex-smoker 105 4.0 51 53.8 >4 50.9 25 24.4
Current smoker 130 5.2 77 60.0 33 40.9 45 32.8
AUDIT'
<7 1,96  75.0 837 41.3 0.078 748 36.8 0.228 386 19.0 0.005
=8 262 9.9 121 45.1 105 429 69 26.5
Unknown 433 15.0 204 47.7 162 38.5 113 25.1
Sleeping hours
<6 1,317 483 610 46.9 <0.001 502 38.2 0.650 322 24.2 <0.001
=7 1,374 517 552 38.7 513 37.2 246 174
Menstruation
No 1,500  51.6 705 46.9 <0.001 620 41.1 0.009 396 26.2 <0.001
Yes 1,107 451 416 374 369 34.3 151 139
Unknown 84 3.3 41 48.0 26 31.6 21 26.0
Frequency of tooth brushing
<1 155 5.9 86 539 0.047 69 41.1 0.016 49 26.6 0.003
2 956 35.0 411 42.8 384 41.7 227 24.0
=3 1,546 579 648 41.2 548 34.8 283 18.0
Unknown 34 1.2 17 53.2 14 45.7 9 25.4
Using of oral hygiene devices
No 1,062 39.0 492 45.2 <0.001 397 37.5 <0.001 249 229 <0.001
Yes 1,629  61.0 670 41.0 618 37.8 319 19.2

"by chi-square test

T Alcohol use disorders identification test
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Table 3. Relationship between depressive symptom and oral health status

Depressive symptom

Variables Total N % p
No % Yes %
All 2,691 100.0 2,281 84.9 410 15.1
Self aware oral health
Good 1,529 57.3 1,341 88.2 188 11.8 <0.001
Bad 1,162 42.7 940 80.4 222 19.6
Toothache
No 1,676 62.3 1,459 87.8 217 12.2 <0.001
Yes 1,015 37.7 822 80.1 193 19.9
Mastication problem
No 2,123 79.3 1,855 87.6 268 12.4 <0.001
Yes 568 20.7 426 74.7 142 25.3
"by chi-square test
Table 4. Odd ratio for association between depressive symptom and oral health status
Depressive symptom

Variables Model 1 Model 27 Model 3*

OR 95% CI OR 95% CI OR 95% CI
Self aware oral health
Good 1 Ref. 1 Ref. 1 Ref.
Bad 1.82 1.43-2.31 1.59 1.25-2.01 1.47 1.16-1.88
Toothache
No 1 Ref. 1 Ref. 1 Ref.
Yes 1.79 1.40-2.30 1.63 1.27-2.10 1.58 1.22-2.04
Mastication problem
No 1 Ref. 1 Ref. 1 Ref.
Yes 2.40 1.86-3.09 1.90 1.46-2.47 1.73 1.32-2.28
"Unadjusted odd ratio

" Adjusted for age, educational level, household income, and marital status

* Adjusted for age, educational level, household income, marital status, alcohol dependence, smoking habit,

sleeping hours, menstruation, frequency of tooth brushing, and using of oral hygiene devices
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