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ABSTRACT

Objectives: The purpose of this study was to examine the relationship between stress and halitosis in a representative
sample of Korean adolescents. Methods: This study was based on the 15th Korea Youth Risk Behavior Survey (2019). The final
participation rate in the survey was 95.3%; 57,303 out of 60,100 (95.3%) adolescents aged 13-18 years were selected. Multiple
logistic regression with complex samples was performed to identify the correlation between stress and halitosis. Stress level was
classified as ‘very much’, ‘a little’, and ‘not much’ and halitosis was defined as the presence of an unpleasant odor in the oral
cavity. Results: The prevalence of halitosis among students was 21.3%. As a result of multiple regression analysis, the ‘a little’
[odds ratio (OR); 1.39, 95% confidence interval (CI); 1.29-1.49] and ‘very much’ stress group (OR; 1.78, 95% Cl; 1.66-1.90) exhibited
significantly higher risk of halitosis than the ‘not much’ stress group. Conclusions: A significant correlation between stress and
halitosis exists among Korean adolescents. Therefore, psychological factors such as stress should be considered in managing
halitosis in adolescents.
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Table 1. Characteristic of study population (N=57,303)
Characteristics Division N %
Gender Boy 29,841 52.0
Girl 27,462 48.0
Grade Middle school 1st 9,738 15.9
Middle school 2nd 9,665 15.3
Middle school 3rd 9,981 16.6
High school 1st 9,273 17.2
High school 2nd 9,044 16.5
High school 3rd 9,602 18.5
Academic achievement High 21,943 38.1
Middle 17,234 30.1
Low 18,126 31.8
Economic status High 22,505 39.7
Middle 27,457 47.8
Low 7,341 125
Smoking No 50,227 87.3
Yes 7,076 12.7
Alcohol No 35,063 60.6
Yes 22,240 39.4
Frequency toothbrushing < 1 time daily 4,306 7.3
2 times daily 23,645 41.6
= 3 times daily 29,352 511
Dental caries No 33,092 57.3
Yes 24,211 42.7
Periodontal disease No 46,862 81.7
Yes 10,441 18.3
Stress Not much 11,122 19.1
Alittle 23,403 41.0
Very much 22,778 39.9
Halitosis No 45,140 78.7
Yes 12,163 21.3
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Table 2. Halitosis according to general and health-related characteristics (N=57,303)
Characteristics Division bt 1 (vetgfieed] o) SE P
No Yes

Gender Boy 23,405 (78.4) 6,436 (21.6) 0.3 0.057
Girl 21,735 (79.1) 5,727 (20.9) 0.3

Grade Middle school 1st 7,308 (80.1) 1,930 (19.9) 0.4 0.056
Middle school 2nd 7,585 (78.2) 2,080 (21.8) 0.5
Middle school 3rd 7,871 (78.8) 2,110 (21.2) 0.5
High school 1st 7,257 (78.4) 2,016 (21.6) 0.5
High school 2nd 7,060 (78.4) 1,984 (21.6) 0.5
High school 3rd 7,559 (78.6) 2,043 (21.4) 0.5

Academic achievement High 17,454 (79.5) 4,489 (20.5) 0.3 < 0.001
Middle 13,913 (80.5) 3,321 (19.5) 0.3
Low 13,773 (76.1) 4,353 (23.9) 0.3

Economic status High 18,431 (81.9) 4,074 (18.1) 0.3 < 0.001
Middle 21,677 (78.7) 5,780 (21.3) 0.3
Low 5,032 (68.9) 2,309 (31.1) 0.6

Smoking No 39,780 (79.1) 10,447 (20.9) 0.2 < 0.001
Yes 5,360 (76.0) 1,716 (24.0) 0.6

Alcohol No 27,973 (79.7) 7,090 (20.3) 0.2 < 0.001
Yes 17,167 (77.2) 5 073 (22.9) 0.3

Frequency toothbrushing < 1 time daily 2,662 (61.9) 644 (38.1) 0.8 < 0.001
2 times daily 18,163 (76.7) 5 482 (23.3) 0.3
= 3 times daily 24,315 (82.8) 5,037 (17.2) 0.2

Dental caries No 28,691 (86.7) 4,401 (13.3) 0.2 < 0.001
Yes 16,449 (68.0) 7,762 (32.0) 0.3

Periodontal disease No 38,654 (82.5) 8,208 (17.5) 0.2 < 0.001
Yes 6,486 (61.9) 3,955 (38.1) 0.5

Stress Not much 9,599 (86.3) 1,523 (13.7) 0.4 < 0.001
Alittle 18,754 (80.1) 4,649 (19.9) 0.3
Very much 16,787 (73.7) 5,991 (26.3) 0.3

"by Rao-Scott chi-square statistic
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Table 3. Logjstic regression analysis for halitosis and stress

Halitosis
Stress Model I’ Model II™ Model IIT"™
OR (95% CI) p OR (95% CI) P OR (95% CI) P
Not much Reference Reference Reference
Alittle 1.57 (147 ~ 1.68) < 0.001 1.55 (1.4 ~ 1.66) < 0.001 1.39 (1.29 ~ 1.49) < 0.001
Very much 2.23 (2.09 ~2.38) < 0.001 2.18 (2.04~2.33) < 0.001 1.78 (1.66 ~ 1.90) < 0.001

The data are estimated odds ratio (95% confidence interval)
"adjusted for gender, grade, academic achievement, economic status
“adjusted for gender, grade, academic achievement, economic status, smoking, alcohol, frequency toothbrushing

“adjusted for all covariates (gender, grade, academic achievement, economic status, smoking, alcohol, frequency toothbrushing,
dental caries, periodontal disease)
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