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The effect of depression on
tooth brushing frequency in the elderly in Korea
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Department of Statistics, Daegu University Graduate School,
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the data of 16,489 people who responded to the 7th Korean National Health and Nutrition Examina—
tion Survey. Multiple logistic regression analysis was performed to evaluate the effect of depression
on the frequency of tooth brushing when confounding factors such as income quintile and smoking
were considered. Statistical software, SAS 9.4 ver. (SAS Institute, Cary, NC) was used.

Results: Depressed older adult participants were 1.3 times more likely to brush their teeth less than
three times a day than non-depressed participants, which was statistically significant. In women

than those without depression, which was statistically significant.

Conclusions: Depression in older adults is correlated with the number of tooth brushes per day.
Moreover, depression in women affects their number of tooth brushes.
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Fig. 1. Flow chart of the study subject. KNHANES: Korean National
Health and Nutrition Examination Survey, PHQ-9: Patient Health
Questionnaire-9.
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Table 1. General characteristics of the study population
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Categories Total
Total 2,003 (100.0)
Age (mean+S.D) 72.73+0.17
Education

<Middle school 1,466 (71.5)

High school 342 (17.8)

University 195 (10.7)
Income

Low 488 (24.6)

Middle-low 512 (24.3)

Middle-high 506 (24.5)

High 497 (26.6)
Married status

No 18(0.8)

Yes 1,985 (99.2)
Smoking

No 1,837 (91.0)

Yes 166 (9.0)
Drinking

No 1,327 (66.1)

Yes 676 (34.0)
Exercise

No 1,370 (67.4)

Yes 633 (34.0)
Depression

No 1,608 (82.0)

Yes 395 (18.0)
Brushing frequency

<3 820 (41.6)

=3 1,183 (58.4)

N (%)
Gender
Male Female

869 (43.2) 1,134 (56.8)
72.6240.23 72.8140.18
508 (57.1) 958 (82.5)
221 (25.3) 121 (12.1)

140 (17.6) 55 (5.4)
215 (25.4) 273 (24.1)
220 (24.3) 292 (24.3)
224 (24.6) 282 (24.4)
210(25.7) 287 (27.2)

7(0.7) 11(0.8)
862 (99.3) 1,123 (99.2)
728 (82.3) 1,109 (97.7)

141(17.7) 25(2.3)
385 (44.4) 942 (82.5)
484 (55.6) 192(17.5)
543 (61.8) 827 (71.6)
326 (38.2) 307 (28.4)
767 (89.4) 841 (76.3)
102 (10.6) 293 (23.7)
372 (44.3) 448 (39.5)
497 (55.7) 686 (60.5)

Column weighted percent.
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Table 2. Frequency of brushing according to general characteristics and depression N (%)
Categories Total Brushing frequency P-values*
<3 >3

Total 2,003 (100.0) 1,183 (58.4) 820 (41.0)

Age (mean+S.D) 72.73+0.17 72.91+4.94 72.62+5.10 0.138

Education
<Middle school 1,466 (71.5) 916 (61.5) 550(38.5) 0.001
High school 342 (17.8) 178 (52.9) 164 (47.1)
University 195 (10.7) 89 (47.2) 12(52.8)

Income
Low 488 (24.6) 319 (63.5) 169 (36.5) 0.028
Middle-low 512 (24.3) 316 (61.7) 196 (38.3)
Middle-high 506 (24.5) 284 (54.6) 222 (45.5)
High 497 (26.6) 264 (54.3) 233 (45.7)

Married status
No 18(0.8) 6(43.9) 12 (52.8) 0.272
Yes 1,985 (99.2) 1,177 (58.6) 808 (56.1)

Smoking
No 1,837 (91.0) 1,064 (57.3) 773 (42.7) 0.005
Yes 166 (9.0) 119 (69.4) 47 (30.6)

Drinking
No 1,327 (66.1) 777 (59.0) 550 (41.0) 0.513
Yes 676 (34.0) 406 (57.3) 270 (42.8)

Exercise
No 1,370 (67.4) 844 (60.6) 526 (39.8) 0.012
Yes 633 34.0) 339 (53.9) 294 (46.1)

Depression
No 1,608 (82.0) 922 (56.9) 686 (43.1) 0.005
Yes 395 (18.0) 261 (65.5) 134 (34.5)

Row weighted percent.
*The P-values<0.05, based on the complex sample chi-square test.
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Table 3. Frequency of brushing according to general characteristics and depression in males N (%)
Categories Total Brushing frequency P-values*
<3 >3

Total 869 (43.2) 497 (55.7) 372 (44.3)

Age (mean+S.D) 72.62+0.23 72.745.01 72.5£5.07 0.459

Education
<Middle school 508 (57.1) 317 (59.1) 191 (40.9) 0.031
High school 221(25.3) 120 (56.1) 101 (43.9)
University 140 (17.6) 60 (44.4) 80 (55.6)

Income
Low 215(25.4) 136 (60.4) 79(39.7) 0.395
Middle-low 220(24.3) 144 (65.8) 76 (34.2)
Middle-high 224 (24.6) 118 (48.1) 106 (51.9)
High 210(25.7) 99 (49.0) 111 (51.0)

Married status
No 70.7) 3(59.7) 4(40.3) 0.843
Yes 862 (99.3) 494 (55.7) 368 (44.3)

Smoking
No 728 (82.3) 399 (53.4) 329 (46.6) 0.008
Yes 141 (17.7) 98 (66.7) 43 (33.3)

Drinking
No 385 (44.4) 213 (54.7) 172 (45.3) 0.619
Yes 484 (55.6) 284 (56.6) 200 (43.4)

Exercise
No 543 (61.8) 330 (58.7) 213 (41.3) 0.057
Yes 326 (38.2) 167 (50.9) 159 (49.1)

Depression
No 767 (89.4) 434 (55.4) 333 (44.6) 0.628
Yes 102 (10.6) 63 (58.4) 39 (41.6)

Row weighted percent.
*The P-values<0.05, based on the complex sample chi-square test.



Table 4. Frequency of brushing according to general characteristics and depression in females
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Categories Total
Total 1,134 (56.8)
Age (mean+S.D) 72.81+0.18
Education

<Middle school 958 (82.5)

High school 121 (12.1)

University 55 (5.4)
Income

Low 273 (24.1)

Middle-low 292 (24.3)

Middle-high 282 (24.4)

High 287 (27.2)
Married status

No 11(0.8)

Yes 1,123 (99.2)
Smoking

No 1,109 97.7)

Yes 25(2.3)
Drinking

No 942 (82.5)

Yes 192 (17.5)
Exercise

No 827 (71.6)

Yes 307 (28.4)
Depression

No 841 (76.3)

Yes 293 (23.7)

N (%)
Brushing frequency Prvalues*
<3 =3
686 (60.5) 448 (39.5)
73.144.89 72.7+5.13 0.194
599 (62.8) 359 (37.2) 0.012
58 (47.7) 63 (52.3)
29 (54.1) 26 (46.0)
183 (66.1) 90 (33.9) 0.409
172 (58.6) 120 (41.4)
166 (59.5) 116 (40.5)
165 (58.0) 122 (42.0)
3(33.0) 8 (66.4) 0.104
683 (60.7) 440 (39.3)
665 (59.9) 444 (40.1) 0.024
21(84.9) 4(15.1)
564 (60.8) 378 (39.2) 0.656
122 (58.8) 70 (41.2)
514 (61.9) 313 (38.1) 0.207
172 (56.9) 135 (43.1)
488 (58.2) 353 (41.8) 0.004
198 (67.9) 95(32.1)

Row weighted percent.
*The P-values<0.05, based on the complex sample chi-square test.

Table 5. Association between depression and brushing frequency

Brushing frequency
Categories Crude model Multivariable
OR (95% CI) OR (95% CI)
Total 1.44(1.11-1.86) 1.33 (1.02-1.74)
Gender
Male 1.13 (0.69-1.84) 1.00 (0.59-1.68)
Female 1.52(1.13-2.04) 1.50 (1.12-2.02)

Multivariable results adjusted by gender, age, education, income, mar-
ried status, smoking, drinking, exercise.
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