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ABSTRACT

Objectives: The purpose of this study was to examine the association between depression and poor oral
health in Korean elderly using Korean version of the Patient Health Questionnaire-9 (PHQ-9) for assessment
of depressive symptoms. Methods: This study used the data from Korean National Health and Nutrition
Examination Survey (KNHANES VI-2). The study included 1,454 elderly Korean aged over 65. Variables
included demographic characteristics (gender, age), socioeconomic factor (income, education), systemic
diseases, oral health related factor (tooth brush, dental products), health related factor (alcohol drinking,
smoking), and depression. Logistic regression analysis was used as sequential models. Effects were
quantified as odds ratios (OR) and 95% confidence intervals (CI). Results: From frequency analysis, being
female, primary school or less, non-alcohol drinking, poor oral health were significantly related to
depression. In the multiple logistic regression model, depression was significantly associated with poor oral
health (OR=1.96, CI=1.15-3.53) after adjustment for other covariates including demographic characteristics,
socioeconomic factor, systemic diseases, oral health related factor, and health related factor (OR=1.91,
CI=1.13-3.27). Conclusions: Depression had an influence on the poor oral health after adjustment as
confounding variable in the elderly. It should be focused on the health promotion for the elderly vulnerable
to depression and poor oral health. The development of the mental health and oral health should be established.
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Table 1. General characteristics of the subject (N=1,454)
Factors Characteristics Division N (%)
Demographic factor Gender Male 625 ( 44.8)

Female 829 ( 55.2)
Total 1,454 (100.0)
Age 65-69 464 ( 33.8)
70-74 416 ( 28.2)
75-79 346 ( 23.5)
=80 228 ( 14.6)
Total 1,454 (100.0)
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Table 1. To be continued

Factors Characteristics Division N (%)
Socioeconomic factor Household income Low 715( 48.4)
Middle-low 371( 26.1)
Middle-high 357 ( 25.5)
Total 1,443 (100.0)
Education level < Primary school 771 ( 60.7)
=Middle school 474 ( 39.3)
Total 1,245 (100.0)
Systemic diseases Number of systemic diseases 0 352 ( 24.6)
1 423 ( 28.7)
2 363 ( 25.6)
>3 316 ( 21.1)
Total 1,454 (100.0)
Oral health related factor Frequency of tooth brushing 1 416 ( 29.4)
per day 2 530 ( 36.1)
>3 508 ( 34.5)
Total 1,454 (100.0)
Use of the dental product Yes 424 ( 28.9)
No 1,030 ( 71.1)
Total 1,454 (100.0)
Health related factor Alcohol drinking Yes 471 ( 37.2)
No 815 ( 62.8)
Total 1,286 (100.0)
Smoking Yes 142 ( 12.2)
No 1,139 ( 87.8)
Total 1,281 (100.0)
Poor oral health Poor 685 ( 51.2)
Good 648 ( 48.8)
Total 1,333 (100.0)
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Table 2. PHQ-9 distribution

Items Mean SE
QI: Little interest or pleasure in doing things 035  0.03
Q2: Feeling down, depressed, or hopeless 0.33 0.03
Q3: Trouble falling or staying asleep, or sleeping too much 0.64  0.04
Q4: Feeling tired or having little energy 0.70  0.04
Q5: Poor appetite or overeating 0.32 0.03

Q6: Feeling bad about yourself - or that you are a failure or have let yourself or your

family down 0.31 0.03

Q7: Trouble concentrating on things, such as reading the newspaper or watching television 0.20  0.03

Q8: Moving or speaking so slowly that other people could have noticed? Or the opposite -

. . 0.18  0.03
being so fidgety or restless that you have been moving around a lot more than usual
Q9: Thoughts that you would be better off dead or of hurting yourself in some way 0.23 0.02
Cronbach’s alpha 0.812
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Table 3. Distribution of depression according to general characteristics

Variables Categories nlee 5;6(5951?;) ) rfi??{(]i?)(rgegséil) p-value*

Gender Male 18 ( 3.8) 518 (96.2) <0.001
Female 87 (13.6) 593 (86.4)

Age 65-69 27( 7.3) 400 (92.7) 0.376
70-74 36 (10.8) 327 (89.2)
75-79 27( 9.3) 258 (90.7)
>80 15 (10.5) 126 (89.5)

Household income Low 357 (54.5) 298 (45.5) 0.094
Middle-low 166 (48.2) 174 (51.8)
Middle-high 158 (48.1) 170 (51.9)

Education level < Primary school 385 (53.3) 323 (46.7) 0.025
=Middle school 208 (46.0) 240 (54.0)
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Table 3. To be continued

Depression

Non-depression

Variables Categories n=105 (9.1%) n=1.111 (90.9%) p-value*
Number of systemic 0 14( 8.2) 167 (91.8) 0.103
diseases 1 29( 6.9) 360 (93.1)
2 28( 8.8) 316 (91.2)
>3 34 (13.1) 268 (86.9)
Frequency of tooth 1 27(10.3) 270 (89.7) 0.787
brushing per day 2 40 ( 8.9) 458 (91.1)
>3 38( 8.6) 383 (91.4)
Use of the dental product  Yes 29( 8.0) 371 (92.0) 0.397
No 76 ( 9.7) 740 (90.3)
Alcohol drinking Yes 27( 6.5) 419 (93.5) 0.024
No 76 (10.8) 665 (89.2)
Smoking Yes 6( 5.9) 125 (94.1) 0.388
No 95 ( 9.4) 956 (90.6)
Poor oral health Poor 66 (11.9) 509 (88.1) 0.013
Good 33( 6.4) 520 (93.6)

*by chi-square test

4. 20t FHY LU A

Table4. Sequential models for the association between depression and poor oral health

Variable " Models® OR® 95% CI° p-value*

Depression (ref. no) Model 1 Unadjusted model 1.96 1.15-3.53 0.014
Model 2 Model 1 + Demographic characteristics 2.09 1.23-3.55 0.007
Model 3 Model 2 + Socioeconomic factor 2.02 1.18-3.47 0.011
Model 4 Model 3 + Systemic diseases 2.01 1.15-3.54 0.007
Model 5 Model 4 + Oral health related factor 2.06 1.19-3.60 0.010
Model 6 Model 5 + Health related factor 1.91 1.13-3.27 0.007

*by logistic regression analysis
TDependent variable: poor oral health (ref. good)

*Model 1 was unadjusted model, model 2 was adjusted by demographic characteristics (gender, age), model 3 was adjusted by gender, age and socioeconomic
factor (income, education), model 4 was adjusted by gender, age, income, education and systemic diseases, model 5 was adjusted by gender, age, income,
education, systemic diseases and oral health related factor (tooth brush, dental products), model 6 was adjusted by gender, age, income, education, systemic

diseases, tooth brush, dental products and health related factor (alcohol drinking, smoking).
°OR: Odds Ration
“CI: Confidence Interval
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