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Received: September 26, 2019 Objectives: The purpose of this study was to provide basic data for the improvement of health—
Revised: March 17, 2020 related behaviors, oral health behaviors and develop an oral health promotion program for ado-
Accepted: April 10, 2020 lescents. Therefore, this study investigated health-related behaviors of adolescents and their oral

disease symptoms.

Methods: Data of 62,276 adolescents were derived from the 13th Korea youth risk behavior web—
based survey. Chi-square tests and logistic regression analyses were performed using complex
sampling to determine the effects of health-related behaviors and oral health behaviors on the ex—
perience of oral disease symptoms among the adolescents.

Results: In total, 52.9% had developed oral symptoms in the previous year. The sample population
consisted of 55.1% females, 53.4% third grade high school students, and 51.1% academic achiev—
ers. Among the adolescents, 57.6% of those categorized as having low economic status showed
high oral disease experience (P<0.001). The increased intake of sweet drinks and snacks due to
Corresponding Author: Jung Hwa Lee a higher subjective depression and perception of stress, increased the experience of oral symp-
toms (P<0.05). Fewer times of toothbrushing per day was correlated to an increase in oral disease
symptoms (P<0.001).

Conclusions: As health-related behaviors and oral health behaviors formed during adolescence af-
fect adulthood, a systematic oral health education program should be developed and implemented
for proper health-related behaviors and oral health management in adolescents.
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Table 1. Experience of oral disease symptoms according to demographic characteristics

Oral symptoms experience

Variable Classification Total P-value*
Yes No
Gender Male 13,897 (44.4) 17,727 (55.6) 31,624 (100.0) <0.001
Female 16,707 (55.1) 13,945 (44.9) 30,652 (100.0)
Grade Middle school 1st grade 4,135 (41.1) 6,054 (58.9) 10,189 (100.0) <0.001
Middle school 2nd grade 4,843 (47.1) 5,534 (52.9) 10,377 (100.0)
Middle school 3rd grade 5,189 (50.1) 5,130 (49.9) 10,319 (100.0)
High school 1st grade 5,114 (50.1) 5,051 (49.9) 10,165 (100.0)
High school 2nd grade 5,732 (53.2) 5,068 (46.8) 10,800 (100.0)
High school 3rd grade 5,591 (53.4) 4,835 (46.6) 10,426 (100.0)
Academic achievement High 12,051 (49.4) 12,473 (50.6) 24,524 (100.0) <0.001
Middle 8435 (47.9) 9,375 (52.2) 17,810 (100.0)
Low 10,118 (51.1) 9,824 (48.9) 19,942 (100.0)
Bconomic status High 11,356 (46.3) 13,446 (53.7) 24,802 (100.0) <0.001
Middle 14,141 (49.8) 14,441 (50.2) 28,582 (100.0)
Low 5,107 (57.6) 3,785 (52.4) 8,892 (100.0)
Total 30,604 (49.5) 31,672 (50.5) 62,276 (100.0)

*P-value analysed using Chi-squared test.
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Table 2. Experience of oral disease symptoms according to health-related behavior

Oral symptoms experience

Variable Classification Total P-value*
Yes No
Alcohol amount, cigarettes/day No 25,251 (48.3) 27,428 (51.7) 52,679 (100.0) <0.001
1-2 cup 21,98 (57.0) 1,711 (43.0) 3,909 (100.0)
3-6 cup 1,286 (57.7) 954 (42.3) 2,240 (100.0)
>1 bottle 1,869 (54.0) 1,579 (46.0) 3,448 (100.0)
Depression experience Yes 9,540 (61.4) 6,072 (38.6) 15,612 (100.0) <0.001
No 21,064 (56.2) 25,600 (43.8) 46,664 (100.0)
Stress High 13,571 (58.6) 9,688 (41.4) 23,259 (100.0) <0.001
Middle 12,550 (48.1) 13,721 (51.9) 26,271 (100.0)
Low 4,483 (35.7) 8,203 (64.3) 12,746 (100.0)
Fruit consumption No 3,152 (50.7) 3,090 (49.3) 6,242 (100.0) <0.001
1-2 times week 9,405 (51.1) 8,956 (48.5) 18,361 (100.0)
>3 time week 11,638 (49.2) 12,279 (50.8) 23,917 (100.0)
>1 time daily 6,307 (47.0) 7,347 (53.0) 13,754 (100.0)
Vegetable consumption No 1,430 (55.1) 1,167 (44.9) 2,597 (100.0) <0.001
1-2 times week 5,192 (52.9) 4,701 (47.1) 9,893 (100.0)
>3 time week 11,590 (49.6) 11,901 (50.4) 2,3491 (100.0)
>1 time daily 12,392 (47.5) 13,903 (52.5) 26,295 (100.0)
Sweet drink consumption No 3,231 (41.6) 4,579 (58.4) 7,810 (100.0) <0.001
1-2 times week 12,021 (47.8) 13,279 (52.2) 25,300 (100.0)
>3 time week 12,469 (52.6) 11,496 (47.4) 23,965 (100.0)
>1 time daily 2,883 (55.3) 2,318 (44.7) 5,201 (100.0)
Snack consumption No 5,537 (43.5) 4,681 (56.5) 10,218 (100.0) <0.001
1-2 times week 16,085 (48.3) 11,330 (51.7) 27,415 (100.0)
>3 time week 13,623 (53.0) 7,935 (47.0) 21,558 (100.0)
>1 time daily 2,060 (56.2) 1,025 (43.8) 3,085 (100.0)
Total 30,604 (49.5) 31,672 (50.5) 62,276 (100.0)
*P-value analysed using Chi-squared test.
Table 3. Experience of oral disease symptoms according to oral health behavior
Variable Classification Oral symptoms experience Total P-value*
Yes No
Tooth brushing frequency (daily) <1 time 2,666 (55.9) 2,145 (44.1) 4,811 (100.0) <0.001
2 times 13,552 (51.6) 12,984 (48.4) 26,536 (100.0)
>3 times 14,386 (56.7) 16,543 (53.3) 30,929 (100.0)
After lunch tooth brushing No 8,726 (58.6) 6,267 (41.4) 14,993 (100.0) 0.103
Sometimes 5,744 (60.2) 3,811 (39.8) 9,555 (100.0)
Almost 8,059 (59.8) 5,447 (40.2) 13,506 (100.0)
Always 9,446 (38.8) 14,776 (61.2) 24,222 (100.0)
Dental sealant Yes 9,832 (57.5) 7,397 (42.5) 17,229 (100.0) <0.001
No 20,772 (46.4) 24,275 (53.6) 45,047 (100.0)
Total 30,604 (49.5) 31,672 (50.5) 62,276 (100.0)
*P-value analysed using Chi-squared test.
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Table 4. Effects of health related behavior and oral health behavior on
oral disease symptom experience

Oral disease symptoms
experienced
Variable Classification P-value*
Adjusted 95% Cl
OR

Alcohol amount, No 1.000
cigarettes/day  1-2 cup 1.261  1.167-1.362  <0.001
3-6 cup 1.227  1.101-1.367 <0.001
>1 bottle 1.063  0.979-1.155  0.145

Depression No 1.000
experience Yes 1.461  1.397-1.528 <0.001

Stress Low 1.000
Middle 1.460  1.392-1.530 <0.001
High 1.875 1.780-1.975 <0.001
Fruit No 1.036  0.966-1.110 0.322
consumption  1-2 times week  1.079  1.024-1.138 0.005
>3 time week 1.025 0.977-1.075 0.319

>1 time daily 1.000
Vegetable No 1.179  1.078-1.291 <0.001
consumption  1-2timesweek  1.087  1.031-1.145 0.002
>3 time week 1.014  0.975-1.055 0.489

>1 time daily 1.000

Sweet drink No 1.000
consumption  1-2 times week  1.253  1.180-1.330 <0.001
>3 time week 1.439  1.353-1.531 <0.001
>1 time daily 1.497  1.385-1.619 <0.001

Snack No 1.000
consumption  1-2 timesweek  1.112  1.057-1.171 <0.001
>3 time week 1.240  1.175-1.310 <0.001
>1 time daily 1.283  1.163-1.416 <0.001
Tooth brushing <1 time daily 1.519  1.409-1.638 <0.001
frequency/ 2 times daily 1.291  1.235-1.350 <0.001

daily >3 times daily ~ 1.000
After lunch No 1.016  0.960-1.077 0.579
tooth brushing Sometimes 0.976  0.923-1.032 0.393
Almost 1.042 0.982-1.105  0.178

Always 1.000
Dental sealant ~ No 0.648  0.622-0674  <0.001

Yes 1.000

CI, confidence interval; Adjusted OR, adjusted odds ratios; adjusted by
gender, grade, academic achievement, economic status.
*P-value analysed using multiple logistic regression.
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