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ABSTRACT

Objectives: This study examined the association between the frequency of high-caffeine beverage intake and dental caries-
related pain symptoms among Korean adolescents, and assessed whether this association differed by school level. Methods:
Data from 54,653 adolescents who participated in the 20th Korea Youth Risk Behavior Survey (2024) were analyzed. Participants
were categorized as non-, low-frequency, and high-frequency consumers of high-caffeine beverages. Dental caries-related pain
symptoms were assessed using self-reported oral symptom items. Complex sample logistic regression analyses were conducted
to examine the association between intake frequency and pain symptoms after adjusting for sex, academic achievement,
economic status, and frequency of tooth brushing. Trend analyses treated intake frequency as an ordinal variable, and the
interaction by school level was tested. Results: Higher frequency of high-caffeine beverage intake was associated with a greater
likelihood of dental caries-related pain symptoms in both middle and high school students. Compared to non-consumers, both
low- and high-frequency consumers showed increased odds of experiencing pain symptoms. A significant increasing trend was
observed with a higher intake frequency (p for trend<0.001). No significant interaction was observed between intake frequency
and school level. Conclusions: Frequent consumption of high-caffeine beverages was associated with increased dental caries-
related pain symptoms among Korean adolescents regardless of their school level.
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Table 1. Characteristics of the study population by school level (N=54,653)

Characteristics Division Mldﬁi(;)c)h%l H1g£ ?(;)})1001 &

Sex Boy 15,067 (50.4) 13,023 (50.9) 0.900
Girl 14,020 (49.6) 12,543 (49.1)

Academic achievement High 13,009 (44.7) 7,829 (30.6) <0.001
Middle 7,831 (26.9) 8,013 (31.4)
Low 8,246 (28.4) 9,722 (38.0)

Economic status High 13,451 (46.2) 9,692 (37.9) <0.001
Middle 12,833 (44.1) 12,598 (49.3)
Low 2,801 (9.6) 3,273 (12.8)

Frequency of toothbrushing <1 time/day 2,845 (9.8) 2,333(9.1) <0.001
2 times/day 15,197 (52.2) 11,474 (44.9)
=3 times/day 11,045 (38.0) 11,759 (46.0)

Caffeinated beverage intake No 17,033 (58.6) 10,480 (41.0) <0.001
Light 11,514 (39.6) 14,075 (55.0)
Heavy 540 (1.9) 1,011 (4.0)

Dental caries-related pain symptoms ~ No 17,038 (58.6) 14,535 (56.8) 0.016
Yes 12,049 (41.4) 11,031 (43.2)

" p-values were obtained using the Rao-Scott chi-square test, which accounts for the complex sampling design.
Weighted percentages were calculated for each school level.
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Table 2. Prevalence of dental caries-related pain symptoms according to the frequency of high-caffeine beverage
intake by school level

Characteristics Division No canesl,\l—l(r(()e/})'glted pain Canes—ée(l(%)e d pain p
Middle school
Sex Boy 9,283 (61.1) 5,784 (38.9) <0.001
Girl 7 755 (55.1) 6,265 (44.9)
Academic achievement High 444 (57.0) 5,565 (43.0) <0.001
Middle 4,857 (61.2) 2,974 (38.8)
Low 4,737 (57.3) 3,509 (42.7)
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Table 2. To be continued

Characteristics Division No cane?\]—?%lted pain Canes—l\rle(l(%)e d pain P
Middle school
Economic status High 8,217 (60.6) 5,234 (39.4) <0.001
Middle 7,469 (57.8) 5,364 (42.2)
Low 1,351 (47.1) 1,450 (52.9)
Frequency of toothbrushing <1 time/day 1,423 (49.4) 1,422 (50.6) <0.001
2 times/day 8,617 (56.1) 6,580 (43.9)
=3 times/day 6,998 (63.2) 4,047 (36.8)
Caffeinated beverage intake  No 10,301 (60.1) 6,732 (39.9) <0.001
Light 6,439 (55.5) 5,075 (44.5)
Heavy 298 (53.8) 242 (46.2)
High school
Sex Boy 7,846 (60.0) 5,177 (40.0) <0.001
Girl 6,689 (53.5) 5,854 (46.5)
Academic achievement High 4,337 (55.6) 3,492 (44.4) 0.014
Middle 4,668 (58.1) 3,345 (41.9)
Low 5,528 (56.9) 4,194 (43.1)
Economic status High 5,695 (58.7) 3,997 (41.3) <0.001
Middle 7,177 (57.0) 5,421 (43.0)
Low 1,660 (50.9) 1,613 (49.1)
Frequency of toothbrushing <1 time/day 1,233 (52.8) 1,100 (47.2) <0.001
2 times/day 6,474 (56.6) 5,000 (43.4)
>3 times/day 6,828 (57.9) 4,931 (42.1)
Caffeinated beverage intake  No 6,174 (59.1) 4,306 (40.9) <0.001
Light 7,830 (55.5) 6,245 (44.5)
Heavy 531(53.7) 480 (46.3)

"Rao-Scott chi-square test.
Values are presented as unweighted N (weighted %).
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Table 3. Association between frequency of high-caffeine beverage intake and dental caries-related pain
symptoms among middle and high school students

Category Ngg%%os/ikggﬂ p for trend gﬁg{lg;;?%% pfortrend  p for interaction
Frequency of high-caffeine beverage intake

No 1.000 <0.001 1.000 <0.001 0.521

Light 1.226 (1.169-1.286) 1.171 (1.112-1.233)

Heavy 1.342 (1.116-1.613) 1.269 (1.117-1.441)

OR: odds ratio; CI: confidence interval.

Odds ratios were estimated using complex sample logistic regression analysis.

Models were adjusted for sex, academic achievement, economic status, and frequency of toothbrushing.

p for trend was calculated by treating frequency of high-caffeine beverage intake as an ordinal variable separately for middle
school and high school students.

'p for interaction was obtained from the interaction term between frequency of high-caffeine beverage intake and school level.
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