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ABSTRACT

Purpose: The purpose of this study is to examine the association between consuming high-caffeine energy drinks
and suicidal ideation in Korean adolescents. Methods: This study used data drawn from the 2015 Korea Youth
Risk Behavior Web_Based Survey. The data of 66,068 students in total (33,374 middle school students and 32,694
high school students) were included in the analysis. The x? test, univariate and multivariate logistic regressions
were conducted with the use of SAS 9.3. Results: Adjusted for the variables associated with suicidal ideation,
multivariate logistic regression revealed that consuming highly caffeinated energy drinks had a significant effect
on suicidal ideation (middle school students, 1~2 times per week: OR=1.24, 3~4 times per week: OR=1.88, 5~6
times per week: OR=2.20, everyday: OR=2.66, high school students, 1~2 times per week: OR=1.26, 3~4 times
per week: OR=1.84, 5~6 times per week: OR=2.42, everyday: OR=3.89). Conclusion: This study strongly sug-
gests adolescents be provided with health education and information about consuming an adequate amount of
high-caffeine energy drink and the drink’s side effects. In addition, regulations and polices on high-caffeine drink
intake should be implemented.
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Table 1. General Characteristics of the Sample by Suicidal Ideation

Middle school High school
. . Total Suicidal ideation Total Suicidal ideation
Variables Categories
n (%) or n (%) or n (%) or n (%) or
M=£SD M=SD M=£SD M=SD
Total 33,374 3,786 (11.3) 32,694 3,660 (11.2)
High-caffeine None 29,543 (88.5) 3,177 (10.8) <.001 28,779 (88.0)  3,045(10.6) <.001
energy drinks 1~2 times per week 2,921 (8.8) 406 (13.9) 2,845 (8.7) 386 (13.6)
intake 3~4 times per week 544 (1.6) 111 (20.4) 629 (1.9) 116 (18.4)
5~6 times per week 172 (0.5) 37 (21.5) 199 (0.6) 42 (21.1)
Everyday 194 (0.6) 55 (28.4) 242 (0.7) 71 (29.3)
Gender Male 17,369 (52.0) 1,512 (8.7) <.001 16,783 (51.3) 1,593 (9.5) <.001
Female 16,005 (48.0) 2,274 (14.2) 15911 (48.7) 2,067 (13.0)
Age 13.5+1.0 13.5+1.0 560 16.4+1.0 16.5+1.0 .009
Residental area Metropolitan 14,815 (44.4) 429 (9.1) .369 14,477 (44.3) 1,621 (11.2) 025
Urban 15,802 (47.3) 619 (13.3) 15,546 (47.5) 1,781 (11.5)
Rural 2,757 (8.3) 2,738 (11.4) 2,671 (8.2) 258 (9.7)
Economic status High 14,233 (42.6) 1,381 (9.7) <.001 9,628 (29.5) 1,103 (9.9) <.001
Middle 15,148 (45.4) 1,604 (10.6) 16,066 (49.1) 972 (10.0)
Low 3,993 (12.0) 801 (20.1) 7,000 (21.4) 1,585 (13.5)
School High 13,881 (41.6) 1,367 (9.8) <.001 11,148 (34.1) 1,010 (10.5)  <.001
achievement Middle 8,774 (26.3) 907 (10.3) 9,772 (29.9) 1,512 (9.4)
Low 10,719 (32.1) 1,512 (14.1) 11,774 (36.0) 1,138 (16.3)
Smoking None 30,126 (90.3) 3,156 (10.5) <.001 24,837 (76.0) 2,558 (10.3)  <.001
Yes 3,248 (9.7) 630 (19.4) 7,857 (24.0) 1,102 (14.0)
Alcohol intake None 24,755 (742)  2,335(9.4) <.001 15,055 (46.0) 1,376 (9.1) <.001
Yes 8,619 (25.8) 1,451 (16.8) 17,639 (54.0) 2,284 (13.0)
Residential types With parents 32,788 (98.3) 3,688 (11.3) <.001 30,293 (92.7) 3, 376 (11.1) <.001
With relation 234 (0.7) 48 (20.5) 256 (0.8) 47 (18.4)
Dormitory 207 (0.6) 27 (13.0) 2,034 (6.2) 208 (10.2)
Facility 145 (0.4) 23 (15.9) 111 (0.3) 29 (26.1)
Part-time job None 31,957 (95.8) 3,499 (10.9) <.001 25,937 (79.3)  2,734(10.5) <.001
Yes 1,417 (4.2) 287 (20.3) 6,757 (20.7) 926 (13.7)
Sleeping time of >8 hours 9271 (27.8) 1,397 (15.6) <.001 1,488 (4.6) 108 (7.3)  <.001
weekdays 6~8 hours 15,122 (45.3) 1,683 (11.1) 12,470 (38.1) 1,139 (9.1)
<6 hours 8,981 (26.9) 706 (7.6) 18,736 (57.3) 2,413 (12.9)
Body mass index Healthy weight 28,366 (85.0)  3,095(10.9) <.001 27,303 (83.5) 2,984 (10.9) .002
Overweight 2,161 (6.5) 305 (14.1) 1,018 (3.1) 133 (13.1)
Obesity 2,847 (8.5) 386 (13.6) 4,373 (13.4) 543 (12.4)
HCEDI=High-caffeine energy drink intake.
week, OR: 2.17, 95% CI: 1.70~2.78, 5~6 times per a week, YA LB E AHF5HR] g 153 v8) 127192 U A
OR: 2.55, 95% CI: 1.72~3.71, 1 more times than everyday, S2E It 1SS 2AAIZE] Qg Ao =9kt

OR: 3.34, 95% Cl: 2.35~4.76).
DEBRAY-L ol ek EA = A, 23 AR, ol28}

(1~2 times per a week, OR: 1.29, 95% CI: 1.14~1.47, 3~4
times per a week, OR: 1.93, 95% CI: 1.55~2.42, 5~6 times per

o|EV} AP Zta T A o] gl ow, AZSE EA & 171 a week, OR: 246, 95% CI: 1.77~3.43, 1 more times than
ol ouix] L& 43, A, 257} B0 AT, AB4E  everyday, OR: 3.97, 95% Cl: 2.93~5.39)(Table 2).
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Table 2. Result of Univariate Logistic Regression Analyses for Identifying Risk Factors for Suicidal Ideation

Suicidal ideation

Variables Categories Middle school High school
OR (95% CI) OR (95% CI)
High-caffeine energy None 1.00 1.00
drinks intake 1~2 times per week 1.35(1.21~1.52) 1.29 (1.14~1.47)
3~4 times per week 2.17 (1.70~2.78) 1.93 (1.55~2.42)
5~6 times per week 2.55 (1.72~3.71) 2.46 (1.77~3.43)
Everyday 3.34 (2.35~4.76) 3.97 (2.93~5.39)
Gender Male 1.00 1.00
Female 1.73 (1.58~1.88) 1.34 (1.28~1.53)
Age 1.01 (0.97~1.05) 1.03 (0.98~1.08)
Residental area Metropolitan 1.00 1.00
Urban 1.01 (0.92~1.12) 1.00 (0.92~1.09)
Rural 0.89 (0.76~1.04) 0.85 (0.71~1.01)
Economic status High 1.00 1.00
Middle 1.12(1.03~1.21) 0.87 (0.79~0.96)
Low 2.32 (2.07~2.61) 1.64 (1.49~1.80)
School achievement High 1.00 1.00
Middle 1.01 (0.91~1.11) 0.97 (0.89~1.07)
Low 1.48 (1.36~1.61) 1.42 (1.29~1.55)
Smoking None 1.00 1.00
Yes 2.06 (1.85~2.28) 1.34 (1.29~1.52)
Alcohol intake None 1.00 1.00
Yes 1.93 (1.79~2.09) 1.50 (1.39~1.62)
Residential types With parents 1.00 1.00
With relation 2.20 (1.57~3.09) 1.95 (1.34~2.84)
Dormitory 1.44 (0.89~2.30) 0.99 (0.85~1.17)
Facility 1.69 (0.97~2.95) 2.69 (1.69~4.27)
Part-time job None 1.00 1.00
Yes 2.13 (1.84~2.48) 1.35 (1.24~1.47)
Sleeping time of weekdays >8 hours 1.00 1.00
6~8 hours 1.56 (1.40~1.73) 1.26 (0.99~1.60)
<6 hours 2.29 (2.06~2.55) 1.80 (1.43~2.25)
Body mass index Healthy weight 1.00 1.00
Overweight 1.25 (1.11~1.42) 1.15 (1.03~1.28)
Obesity 1.41 (1.22~1.62) 1.25 (1.03~1.53)

OR=0dds ratio; CI=Confidence interval.
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Table 3. Results of Multivariate Logistic Regression Analyses for Risk Factors for Suicidal Ideation

Model 1 Model 2 Model 3
Variables Middle school ~ High school = Middle school = Highschool  Middle school  High school
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)  OR (95% CI)
HCEDI
None 1.00 1.00 1.00 1.00 1.00 1.00
1~2 times per week 1.35(1.20~1.51) 1.34 (1.15~1.50) 1.26 (1.12~1.42) 1.28 (1.12~1.47) 1.24 (1.10~1.39) 1.26 (1.11~1.45)
3~4 times per week 2.22 (1.72~2.85) 1.99 (1.59~2.50) 1.98 (1.53~2.57) 1.92 (1.53~2.41) 1.88 (1.45~2.43) 1.84 (1.47~2.31)
5~6 times per week 2.68 (1.86~3.87) 2.57 (1.84~3.60) 2.35(1.63~3.38) 2.54 (1.81~3.56) 2.20 (1.51~3.19) 2.42 (1.73~3.39)
Everyday 3.32(2.32~4.74) 4.25(3.01~5.85) 2.95(2.04~4.25) 4.12(2.97~5.70) 2.66 (1.86~3.79) 3.89 (2.81~5.38)
Gender
Male 1.00 1.00 1.00 1.00 1.00 1.00
Female 1.76 (1.61~1.92) 1.47 1.97 1.63 1.86 1.58
(1.34~1.60) (1.80~2.17) (1.48~1.80) (1.69~2.04) (1.44~1.74)
Economic status
High 1.00 1.00 1.00 1.00 1.00 1.00
Middle 1.01 (1.00~1.17) 0.85(0.77~0.93) 1.05(0.97~1.14) 0.85 (0.77~0.93) 1.06 (0.98~1.15) 0.86 (0.79~0.95)
Low 219 (1.95~2.45) 1.57 (1.43~1.73) 2.04 (1.81~2.29) 1.55(1.41~1.70) 2.02 (1.80~2.28) 1.57 (1.43~1.73)

Part-time job
None
Yes

Smoking
None
Yes

Alcohol intake
None
Yes

Sleeping time of weekdays

>8 hours
6~8 hours
< 6 hours

Body mass index

Healthy weight

Overweight
Obesity

1.00
1.91 (1.66~2.21)

1.00
1.27 (1.17~1.39)

1.00
1.39 (1.18~1.63)

1.00
1.64 (1.44~1.86)

1.00
1.72 (1.57~1.88)

1.00
1.07 (0.97~1.17)

1.00
1.32 (1.20~1.45)

1.00
1.39 (1.28~1.51)

1.00
1.35 (1.14~1.59)

1.00
1.61 (1.42~1.83)

1.00
1.68 (1.54~1.84)

1.00
1.34 (1.21~1.49)
1.89 (1.70~2.11)

1.00
1.25 (1.08~1.45)
1.29 (1.14~1.46)

1.00
1.10 (0.99~1.20)

1.00
1.32 (1.20~1.45)

1.00
1.37 (1.26~1.49)

1.00
1.28 (1.01~1.62)
1.70 (1.35~2.13)

1.00
1.06 (0.87~1.30)
1.19 (1.06~1.34)

OR=0dds ratio; CI=Confidence interval; HCEDI=High-caffeine energy drinks intake.
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