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ABSTRACT

Objectives: To examine the association between chewing problems and depression in a
representative sample of Korean adults. Methods: This study included 4,887 participants
aged 19 years or older. Chewing problems were self-reported. Depression was measured
using the PHQ-9 scale, which scored the frequency of symptoms over the last two weeks.
Logistic regression analysis was used to estimate the odds ratio (OR) and 95% confidence
intervals (Cl). Results: There was a significant positive correlation between chewing problems
and depression. Compared to those without chewing problems, participants with chewing
problems had a 1.62 times higher risk of mild depression (OR=1.62; 95% Cl:1.29-2.05), a 2.27
times higher risk of moderate depression (OR=2.27; 95% CI:1.52-3.38), and a 6.15 times higher
risk of severe depression (OR=6.15; 95% Cl:2.31-16.37). Conclusions: Results of this study
indicate a significant association between chewing problems and depression. In addition,
chewing problems were found to have a stronger relationship with higher severity levels of
depression.
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Table 1. Characteristic of study population

Chracteristics Division N(%)
Gender Male 2,027(48.8)
Female 2,860(51.2)
Age (years) 19-39 1,434(38.9)
40-59 1,792(40.4)
>60 1,661(20.7)
Marital status Married 4,138(77.1)
Unmarried 749(22.9)
Income (quartile) Low 897(13.9)
Middle-low 1,222(24.9)
Middle-high 1,414(30.9)
High 1,339(30.3)
Education =<Elementary school 1,140(15.8)
Middle school 534(9.3)
High school 1,625(38.5)
=>College 1,585(36.4)
Hypertension No 3,456(76.8)
Yes 1,422(23.2)
Diabetes mellitus No 3,896(91.2)
Yes 483(8.8)
Drinking No 3,865(73.7)
Yes 1,022(26.3)
Smoking No 3,948(76.4)
Yes 938(23.6)
Chewing problem No 3,693(80.1)
Yes 1,194(19.9)
Depression No 3,803(78.0)
Mild 747(15.3)
Moderate 303(6.1)
Severe 34(0.6)

Values are presented as unweighed N and weighed %, N=4,887
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Table 2. Depression to General and health-related characteristics

Chracteristics Division Depression 2
No Mild Moderate Severe

Gender
Male 83.61.0 12.1+0.9 4.01+0.5 0.3+0.1  <0.001
Female 72.6+1.0 18.5+0.7 8.1£0.7 0.840.2

Age (years)
19-39 74.1+1.4 18.6+1.1 7.0£0.8 0.3+0.1  <0.001
40-59 82.2+1.0 12.9+0.8 4.410.6 0.540.2
=60 77.0£1.2 14.2+1.0 7.7+09 1.1+0.3

Marital status
Married 79.3+0.8 14.4+0.6 5.7£0.5 0.610.1 0.007
Unmarried 734+19 18.8+1.6 7.3t1.1 0.5+0.2

Income (quartile)
Low 66.412.0 17.5+1.5 13.9+1.7 22406  <0.001
Middle-low 754+14 18.1+1.2 6.01£0.8 0.540.2
Middle-high 81.8+1.2 141+1.1 3.9+0.6 0.240.1
High 81.8+1.3 13.1+1.0 4.84+0.8 0.3+0.1

Education
<Elementary school  70.4£1.7 18.2+1.4 10.1£1.2 1.3+04  <0.001
Middle school 79319  141%£15 5.7+1.2 0.91+0.4
High school 782£12  155=£1.0 5.710.4 0.61+0.2
=College 80.7t1.1 14.4+0.9 4.8+0.7 0.1£0.1

Hypertension
No 77.4+09 16.2+0.7 6.0+0.5 0.440.1 0.014
Yes 80.2+1.3 12.6+1.0 6.310.8 0.9+0.3

Diabetes mellitus
No 78.7£0.8 15.2+0.7 5.7£0.5 0.440.1 0.098
Yes 77.4+2.1 144+1.7 6.711.5 1.5+0.7

Drinking
No 78.8+0.8 14.7+0.6 5.9+0.5 0.610.1 0.182
Yes 75.7+1.7 17.3+1.4 6.61+1.0 0.440.2

Smoking
No 78.9+0.7 14.91+0.6 5.7£0.5 0.510.1 0.078
Yes 749+1.7 17.1+1.3 7.3£1.0 0.740.3

Chewing problem
No 80.2+0.8 14.5+0.7 5.1£0.5 0.2+0.1  <0.001
Yes 69.0+1.7 19.0+1.3 10.1+1.1 19404

" by chi-square test
Values are presented as the weighted percentages+standard error
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Table 3. Logistic regression analysis for chewing problems and depressions

Depression
Mild Moderate Severe
e Oddsratio (95% CI) Oddsratio (95% CI) Oddsratio (95% CI)
Crude 1 1.52 (1.25-1.87) 2.31 (1.71-3.11) 8.63 (4.06-18.36)
Model 1 1 1.86 (1.50-2.31) 2.69 (1.92-3.77) 7.82 (3.21-19.08)
Model 2 1 1.70 (1.38-2.14) 2.33 (1.63-3.33) 6.96 (2.81-17.20)
Model 3 1 1.62 (1.29-2.05) 2.27 (1.52-3.38) 6.15 (2.31-16.37)

95% CI =95% confidence interval

Model 1: adjusted for gender, age; Model 2: further adjusted for other demographic characteris tics
such as marital state, income, education plus model 2; Model 3: further adjusted for health-rela ted
characteris tics such as hypertensio n, diabetes mellitus, drinking, smoking plus model 3.
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