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Energy Drink Consumption and Dietary-, Lifestyle-, and Mental
Health-Related Behaviors in Korean Adolescents: Based on
the 10th—13th Korea Youth Risk Behavior Web-Based Survey
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"Nutrition Education Major, Graduate School of Education, Kyung Hee University, Seoul, Korea
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Background: Energy drinks (EDs), functional beverages with high concentrations of caffeine, can cause health
risks. This study examined the frequency of ED consumption and related factors in Korean adolescents.
Methods: Data from the 10th-13th Korea Youth Risk Behavior Web-based Survey was used, and a total of
137,101 boys and 130,806 girls were included in the final analyses. Differences in ED consumption and asso-
ciated factors were analyzed using the Rao-Scott chi-square test and a multivariate logistic regression analysis,
reflecting of the complex sample design.

Results: In total, 17.3% boys and 12.9% girls consumed EDs more than once a week (P<0.001). In particular,
24.2% of all high-school students in the 12th grade consumed more than three EDs a week. After adjusting for
confounding factors, a multivariate logistic regression analysis indicated that higher ED consumption was sig-
nificantly associated with a higher soda, sweet-drink, and fast food intake; skipping breakfast; a lower vegeta-
ble intake; depression; suicidal thoughts; sleep deprivation; and increased smoking and alcohol drinking.
Conclusions: ED consumption is associated with undesirable dietary-, lifestyle-, and mental health-related be-
haviors, suggesting the need for appropriate nutrition education in adolescents.
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Table 1. General characteristics of study subjects by gender
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Characteristic Total (n=267,907)" Boys (n=137,101) Girls (n=130,806) P
Age,y 15.08+0.01 15.09+0.02 15.07+0.02 0.615
Grade 0.992
7th 43,119 (14.5) 22,348 (14.5) 20,771 (14.5)
8th 44,611 (15.6) 23,107 (15.6) 21,504 (15.6)
9th 45,829 (16.5) 23,360 (16.5) 22,469 (16.4)
10th 44,466 (17.5) 22,763 (17.5) 21,703 (17.5)
11th 45,135 (17.9) 23,140 (17.9) 21,995 (17.9)
12th 44,747 (18.0) 22,383 (18.0) 22,364 (18.1)
Paternal education <0.001
College or higher 129,957 (62.9) 66,381 (63.6) 63,576 (62.0)
High school 74,771 (34.3) 36,858 (33.4) 37,913 (35.2)
Middle school or below 6,495 (2.9) 3,399 (3.0) 3,096 (2.7)
Maternal education <0.001
College or higher 115,317 (54.6) 59,154 (56.5) 56,163 (52.7)
High school 93,051 (42.9) 44,060 (41.1) 48,991 (44.8)
Middle school or below 5,553 (2.5) 2,641 (2.4) 2,912 (2.5)
Economic status <0.001
Upper 97,521 (36.7) 53,659 (39.4) 43,862 (33.9)
Middle 126,640 (47.0) 61,503 (44.6) 65,137 (49.6)
Lower 43,746 (16.2) 21,939 (16.0) 21,807 (16.5)
Residential area 0.957
Large city 118,706 (43.4) 59,982 (43.4) 58,724 (43.4)
Middle city 127,973 (50.4) 65,836 (50.3) 62,137 (50.5)
Rural area 21,228 (6.2) 11,283 (6.3) 9,945 (6.1)
Residential type 0.001
Living with family 255,062 (95.7) 130,095 (95.3) 124,967 (96.0)
Not living with family 12,845 (4.3) 7,006 (4.7) 5,839 (4.0)
Academic achievement <0.001
Upper 102,176 (37.9) 53,219 (38.7) 48,957 (37.1)
Middle 75,550 (28.3) 37,332 (27.3) 38,218 (29.4)
Lower 90,181 (33.8) 46,550 (34.0) 43,631 (33.5)

Values are presented as mean+standard error or number (%).
“Total numbers of some variables are different due to missing values.

"Calculated by generalized linear model (GLM) for continuous variables or by Rao-Scott chi-square test for categorical variables.
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Figure 1. The distribution of energy drink consumption frequency in boys and girls. Differences between boys and girls were sig-
nificantly different (P<0.001), calculated by Rao-Scott chi-square test.
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Table 2. General characteristics according to energy drink consumption in boys and girls®

3}
=

Boys Girls
Characteristic Not eating 1-2 times/wk >3 times/wk Not eating 1-2 times/wk >3 times/wk
(n=113,501) (n=16,477) (n=7,123) (n=113,792) (n=12,241) (n=4,773)

Age,y 15.06+0.02 15.14+0.03 15.39+0.03 15.06+0.02 15.02+0.03 15.39+0.04
Grade

7th 18,721 (147) 2,664 (14.3) 963 (11.5) 17,974 (14.5) 2,186 (16.0) 611 (11.4)

8th 19,293 (15.8) 2,724 (15.2) 1,090 (15.6) 18,678 (15.6) 2,129 (16.4) 697 (13.6)

9th 19,508 (16.7) 2,680 (15.5) 1,172 (15.6) 19,706 (16.6) 2,008 (15.3) 755 (14.8)

10th 18,877 (175) 2,791 (17.9) 1,095 (16.0) 18,977 (17.5) 1,936 (16.8) 790 (17.1)

11th 19,125 (17.9) 2,758 (17.7) 1,257 (18.9) 19,179 (18.0) 1,976 (17.4) 840 (18.8)

12th 17,977 (174) 2,860 (19.3) 1,546 (24.2) 19,278 (17.8) 2,006 (18.1) 1,080 (24.2)
Paternal education

College or higher 55,325 (63.5) 7,700 (64.0) 3,356 (64.6) 55,605 (62.0) 5,569 (60.9) 2,402 (65.2)

High school 30,805 (33.6) 4281 (32.8) 1,772 (31.6) 33,261 (35.3) 3,475 (36.2) 1,177 (30.8)

Middle school or below 2,742 (2.9) 439 (3.2) 218 (3.8) 2,644 (2.7) 297 (2.9) 155 (4.0)
Maternal education

College or higher 49256 (56.3) 6,852 (56.9) 3,046 (59.4) 48,935 (52.5) 5,071 (53.3) 2,157 (56.9)

High school 36,931 (414) 5,062 (40.3) 2,067 (38.1) 43,140 (45.1) 4,301 (43.8) 1,550 (40.0)

Middle school or below 2,141 (2.3) 362 (2.8) 138 (2.6) 2,485 (2.5) 298 (2.9) 129 (3.1)
Economic status

Upper 4111(39.1) 6,473 (39.8) 3,075 (43.1) 37,917 (33.6) 4,100 (34.2) 1,845 (39.3)

Middle 51,528 (45.2) 7,230 (43.4) 2,745 (38.5) 57,183 (50.1) 5,908 (47.9) 2,046 (42.7)

Lower 17,862 (157) 2,774 (16.8) 1,303 (18.3) 18,692 (163) 2,233 (17.9) 882 (18.1)
Residential area

Large city 49,915 (43.6) 7,018 (42.4) 3,049 (42.9) 51,168 (43.5) 5,374 (42.4) 2,182 (44.3)

Middle city 54,501 (50.3) 7,914 (50.3) 3,421 (50.3) 54,052 (50.5) 5,835 (50.5) 2,250 (50.0)

Rural area 9,085 (6.1) 1,545 (7.3) 653 (6.8) 8,572 (6.0) 1,032 (7.1) 341 (5.7)
Residential type

Living with family 108,126 (95.7) 15,516 (94.5) 6,453 (90.8) 108,956 (96.2) 11,632 (95.5) 4,379 (92.5)

Not living with family 5,375 (4.3) 961 (5.5) 670 (9.2) 4,836 (3.8) 609 (4.5) 394 (7.5)
Academic achievement

Upper 44975 (39.5) 5,622 (34.3) 2,622 (37.1) 43,297 (37.6) 3,962 (32.4) 1,698 (35.7)

Middle 31,122 (27.5) 4,452 (26.9) 1,758 (24.8) 33,488 (29.6) 3,460 (28.5) 1,270 (26.8)

Lower 37,404 (33.1) 6,403 (38.8) 2,743 (38.1) 37,007 (327) 4,819 (39.0) 1,805 (37.5)

Values are presented as meanzstandard error or number (%).

*Differences between general characteristics and energy drink consumption in boys and girls were calculated by generalized linear model
(GLM) for continuous variables and by Rao-Scott chi-square test for categorical variables, and all P values were less than 0.001, except for that

of residential area in girls (P=0.001).
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Table 3. Association between energy drink consumption and dietary- or lifestyle-related behavior in boys and girls

Variables®

Boys (n=137,101)

Girls (n=130,806)

Not eating

1-2 times/wk

>3 times/wk

Not eating

1-2 times/wk

>3 times/wk

Fruit intake
Unadjusted
Adjusted”

Vegetables intake
Unadjusted
Adjusted

Milk intake
Unadjusted
Adjusted

Soda intake
Unadjusted
Adjusted

Sweet-drink intake
Unadjusted
Adjusted

Fast food intake
Unadjusted
Adjusted

Skipping breakfast
Unadjusted
Adjusted

Underweight
Unadjusted
Adjusted

Overweight and obesity
Unadjusted
Adjusted

Smoking
Unadjusted
Adjusted

Drinking
Unadjusted
Adjusted

Moderate exercise
Unadjusted
Adjusted

Vigorous exercise
Unadjusted
Adjusted

Muscular exercise
Unadjusted
Adjusted

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.04 (1.01-1.08)
1.09 (1.05-1.14)

0.83 (0.80-0.85)
0.85 (0.81-0.88)

0.92 (0.89-0.96)
0.95 (0.91-0.99)

2.05 (1.98-2.12)
2.03 (1.95-2.11)

1.69 (1.64-1.75)
1.71 (1.64-1.77)

1.69 (1.62-1.77)
1.67 (1.58-1.77)

1.36 (1.31-1.40)
1.26 (1.21-1.32)

0.97 (0.91-1.04)
0.93 (0.85-1.01)

1.01 (0.96-1.05)
0.99 (0.94-1.05)

1.67 (1.59-1.75)
1.62 (1.53-1.72)

1.58 (1.51-1.64)
1.59 (1.51-1.67)

1.04 (1.00-1.08)
1.05 (1.00-1.11)

1.03 (1.00-1.07)
1.05 (1.01-1.09)

1.16 (1.12-1.20)
1.16 (1.11-1.21)

1.24 (1.17-1.30)
1.19 (1.12-1.27)

0.93 (0.89-0.97)
0.96 (0.91-1.02)

1.13 (1.08-1.19)
1.14 (1.07-1.21)

4.53 (431-4.77)
4.09 (3.85-4.35)

3.86 (3.65-4.09)
3.44 (3.22-3.67)

1.96 (1.83-2.10)
1.68 (1.55-1.82)

1.53 (1.46-1.60)
1.50 (1.42-1.60)

0.96 (0.87-1.06)
0.91 (0.81-1.03)

1.21 (1.14-1.30)
1.25 (1.16-1.35)

2.20 (2.06-2.35)
1.76 (1.62-1.92)

1.95 (1.85-2.06)
1.74 (1.62-1.87)

1.17 (1.10-1.24)
1.14 (1.06-1.22)

1.20 (1.14-1.26)
1.20 (1.13-1.28)

1.34 (1.28-1.41)
1.29 (1.21-1.37)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

0.95 (0.92-0.99)
0.97 (0.93-1.02)

0.85 (0.82-0.89)
0.88 (0.84-0.92)

0.97 (0.93-1.01)
0.96 (0.91-1.01)

2.03 (1.95-2.12)
1.91 (1.82-2.01)

1.90 (1.84-1.98)
1.91 (1.83-2.00)

1.55 (1.48-1.63)
1.51 (1.42-1.59)

1.34 (1.29-1.40)
1.27 (1.22-1.34)

0.96 (0.88-1.04)
0.94 (0.85-1.04)

1.13 (1.08-1.19)
1.08 (1.02-1.15)

2.04 (1.87-2.23)
1.94 (1.73-2.17)

1.53 (1.45-1.61)
1.55 (1.45-1.64)

1.01 (0.94-1.09)
0.99 (0.91-1.07)

0.99 (0.94-1.03)
0.97 (0.92-1.02)

1.11 (1.04-1.18)
1.07 (0.99-1.14)

0.96 (0.91-1.02)
0.94 (0.88-1.01)

0.93 (0.88-0.98)
0.91 (0.85-0.97)

1.24 (1.17-1.32)
1.23 (1.15-1.33)

3.40 (3.20-3.63)
3.12 (2.90-3.35)

3.48 (3.27-3.70)
3.15 (2.94-3.39)

1.67 (1.54-1.81)
1.52 (1.39-1.66)

1.49 (1.41-1.58)
1.52 (1.42-1.63)

0.94 (0.82-1.07)
0.86 (0.74-1.01)

1.10 (1.02-1.19)
1.12 (1.02-1.23)

3.41(3.05-3.81)
2.62 (2.26-3.04)

1.92 (1.77-2.08)
1.65 (1.50-1.82)

1.39 (1.26-1.53)
1.24 (1.10-1.40)

1.21(1.13-1.29)
1.17 (1.08-1.27)

1.44 (1.33-1.57)
1.30 (1.18-1.44)

Values are presented as odds ratio and 95% confidence interval, calculated by multivariate logistic regression analysis.

Abbreviation: ref., reference.

*Dependent variables: fruit intake >3 vs. <3 times/wk (ref.); vegetables intake >1 vs. <1 time/d (ref.); milk intake >5 vs. <5 times/wk (ref.); soda
intake >3 vs. <3 times/wk (ref.); sweet-drink intake >3 vs. <3 times/wk (ref.); fast food intake >1 vs. <1 time/wk (ref.); skipping breakfast >3 vs.
<3 days/wk (ref.); underweight vs. normal weight (ref.); overweight and obesity vs. normal weight (ref.); smoking yes vs. no (ref.); drinking yes
vs. no (ref.); moderate exercise >5 vs. <5 times/wk (ref.); vigorous exercise >3 vs. <3 times/wk (ref.); and muscular exercise >3 vs. <3 times/wk

(ref.).

bAdjusted for age, grade, academic achievement, paternal education, maternal education, economic status, residential area and residential type.
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Table 4. Association between energy drink consumption and mental health-related behavior in boys and girls

Boys (n=137,101)

Girls (n=130,306)

>3 times/wk

Not eating

1~2 times/wk

>3 times/wk

Variables® - -
Not eating 1-2 times/wk

Sleep hours

Unadjusted 1.00 (ref.)  0.83(0.79-0.87)

Adjusted® 1.00 (ref)  0.80 (0.75-0.85)
Sleep quality

Unadjusted 1.00 (ref.) 0.81 (0.78-0.84)

Adjusted 1.00 (ref.) 0.79 (0.76-0.83)
Excessive stress

Unadjusted 1.00 (ref.) 1.30 (1.26-1.35)

Adjusted 1.00 (ref.) 1.30 (1.25-1.36)
Sadness or depression

Unadjusted 1.00 (ref.) 1.47 (1.42-1.53)

Adjusted 1.00 (ref.)  1.45(1.38-1.51)
Suicide ideation

Unadjusted 1.00 (ref.) 1.40 (1.33-1.48)

Adjusted 1.00 (ref.) 1.37 (1.29-1.45)
Perceived health

Unadjusted 1.00 (ref.) 0.88 (0.85-0.92)

Adjusted 1.00 (ref.) 0.92 (0.87-0.96)
Perceived happiness

Unadjusted 1.00 (ref.) 0.84 (0.81-0.87)

Adjusted 1.00 (ref.)  0.86 (0.82-0.90)

0.62 (0.57-0.67)
0.61 (0.55-0.68)

0.67 (0.64-0.71)
0.69 (0.65-0.74)

1.95 (1.86-2.05)
1.96 (1.84-2.08)

2.23 (2.12-2.34)
1.99 (1.87-2.12)

2.64 (2.48-2.81)
2.35(2.18-2.53)

0.68 (0.64-0.71)
0.70 (0.66-0.75)

0.61 (0.58-0.64)
0.64 (0.60-0.68)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

1.00 (ref.)
1.00 (ref.)

0.92 (0.86-0.99)
0.78 (0.71-0.85)

0.78 (0.74-0.82)
0.73 (0.69-0.78)

1.39 (1.34-1.44)
1.36 (1.30-1.43)

1.53 (1.47-1.59)
1.49 (1.42-1.56)

1.51 (1.44-1.59)
1.48 (1.40-1.57)

0.82 (0.79-0.85)
0.82 (0.78-0.86)

0.78 (0.75-0.80)
0.78 (0.74-0.81)

0.64 (0.56-0.72)
0.67 (0.56-0.79)

0.58 (0.53-0.64)
0.52 (0.47-0.58)

2.12 (2.00-2.25)
2.22 (2.07-2.39)

2.41 (2.27-2.56)
2.28 (2.13-2.44)

2.37 (2.22-2.53)
2.23 (2.07-2.41)

0.62 (0.59-0.66)
0.64 (0.59-0.68)

0.54 (0.51-0.58)
0.53 (0.50-0.57)

Values are presented as odds ratio and 95% confidence interval, calculated by multivariate logistic regression analysis.

Abbreviation: ref., reference.

*Dependent variables: sleep hours >8 vs. <8 hours/d (ref.); sleep quality satisfactory vs. non-satisfactory (ref.); excessive stress yes vs. no (ref.);
sadness or depression yes vs. no (ref.); suicide ideation yes vs. no (ref.); perceived health yes vs. no (ref.); perceived happiness yes vs. no (ref.).
bAdjusted for age, grade, academic achievement, paternal education, maternal education, economic status, residential area and residential type.
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