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ABSTRACT

Objectives: This study was conducted to investigate the awareness of energy drinks,
energy drink consumption behaviors, and associated factors among college students.

Methods: A total of 536 students from three universities in Cheongju completed a self-
administered questionnaire regarding awareness and consumption of energy drinks as
well as general characteristics, health-related characteristics, and eating habits.

Results: Approximately half of the respondents reported they knew what energy drinks
were, while 45.7% had heard of energy drinks but did not know what they were.
However, 76.9% had experience in using energy drinks. The main reason for using
energy drinks was to stay awake, and the main place that they were used was on
campus or at the library. More than 70% of energy drink users did not read the caffeine
contents of energy drinks. After consuming energy drinks, 31.3% experienced adverse
effects, the most serious being sleep disturbance. Approximately 33% of students
consumed energy drinks once a month or more frequently, and men consumed energy
drinks more frequently than females. Energy drink users who consumed at least one
drink each month were more likely to be natural science major or drink more milk for
male students, and to have more allowances or consume less meat for female students,
compared with non-users.

Conclusions: Our study showed that 33% of students consumed at least one energy
drink each month, and there were a small number of students consumed energy drinks
almost every day or energy drinks mixed with alcohol. Accordingly, college students
should be taught potential health hazards of energy drinks mixed with alcohol as well
as energy drinks alone. In addition, reading labels about caffeine and sugar contents in
energy drinks is encouraged.
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Table 1. Characteristics of the study participants
Characteristics Total Male Female fvalue or
(n=536) (n=287) (n=249) ¥>-value
Year (yrs) 212+ 1.8 21.6 = 2.1 207 = 1.4 5,94k
Grade
Freshman 97 (18.1)2 62 (21.6) 35(14.1) 8.05*
Sophomore 252 (47.0) 138 (48.1) 114 (45.8)
> Junior 187 (34.9) 87 (30.3) 100 (40.1)
Major
Social Sciences, Humanities 237 (44.2) 103 (35.9) 134 (53.8) 17.37%%*
Natural sciences, Engineering, Medicine 299 (55.8) 184 (64.1) 115 (46.2)
Allowance (10,000 won/mo)
<20 118 (22.0) 72 (25.1) 46 (18.5) 7.33
20-30 157 (29.3) 71 (24.7) 86 (34.5)
30-40 177 (33.0) 97 (33.8) 80 (32.1)
>40 84 (15.7) 47 (16.4) 37 (14.9)
Part-time job
Yes 143 (26.7) 54 (18.8) 89 (35.7) 19.653%**
No 393(73.3) 235(81.2) 160 (64.3)
Alcohol (fimes/week)
Not at all 64(11.9) 26 ( 9.0) 38 (15.3) 30.43%**
<1 211 (39.4) 92(32.1) 119 (47.8)
1-2 188 (35.1) 114 (39.7) 74 (29.7)
>3 73(13.6) 55(19.2) 18( 7.2
Smoking
Non-smoker/Ex-smoker 449 (83.8) 205 (71.4) 244 (98.0) 69,19k
Current smoker 87(16.2) 82 (28.6) 5( 20)
Exercise (times/week, > 30 min/day)
Not at all 194 (36.2) 68 (23.7) 126 (50.6) 52,50
1-2 185 (34.5) 106 (36.9) 79 (31.7)
3-4 98 (18.3) 65 (22.7) 33 (13.3)
>5 59(11.0) 48 (16.7) 11( 4.4)
Daily sleeping hours (on average)
<6 179 (33.4) 90 (31.4) 89 (35.7) 1.45
6-7 222 (41.4) 120 (41.8) 102 (41.0)
>7 135(25.2) 77 (26.8) 58 (23.3)
Daily study hours (on average)
<1 187 (34.9) 96 (33.5) 91 (36.6) 0.85
1-2 200 (37.3) 107 (37.3) 93(37.3)
>2 149 (27.8) 84 (29.2) 65 (26.1)
Feeling tired
Offen 238 (44.4) 111 (38.7) 127 (51.0) 8.41*
Sometimes 243 (45.3) 145 (50.5) 98 (39.4)
Rarely 55(10.3) 31 (10.8) 24 ( 9.6)
BMI categories®
Underweight (<18.5) 49( 9.7) 12( 4.2) 37 (16.7) 75.66%**
Normal (18.5 — 22.9) 340 (66.9) 169 (59.1) 171 (77.0)
Overweight (23 — 24.9) 67 (13.2) 58 (20.3) 9( 4.1)
Obese (> 25) 52(10.2) 47 (16.4) 5(22)
1) Mean = SD
2) N (%)

3) n=508, 286, 222 for total, male and female, respectively due to missing data
* p<0.05, ***; p<0,001 Significantly different by y>-test
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Table 2. Eating habits of the study participants

Total Male Female

(n=536) (n=287) (n=249) x*value

Three meals/day (days/week)

>5 116 (21.7)Y 62 (21.6) 54 (21.7) 4.42

1-4 251 (46.8) 145 (50.5) 106 (42.6)

Never 169 (31.5) 80 (27.9) 89 (35.7)
Enough time for breakfast

Enough 111 (20.7) 65(22.7) 46 (18.5) 4.89

So-so 164 (30.6) 95 (33.1) 69 (27.7)

Not enough 261 (48.7) 127 (44.2) 134 (53.8)
Consumption frequency of rice/noodle (fimes/yesterday)

>3 95(17.7) 47 (16.4) 48 (19.3) 8.19*

2 334 (62.3) 194 (67.6) 140 (56.2)

<1 107 (20.0) 46 (16.0) 61 (24.5)
Consumption frequency of kimchi (fimes/yesterday)

>3 94(17.5) 62 (21.6) 32(12.9) 15.88%**

1-2 331 (61.8) 182 (63.4) 149 (59.8)

Never 111 (20.7) 43 (15.0) 68 (27.3)
Consumption frequency of milk (fimes/last 3 days)

>3 110 (20.5) 65 (22.7) 45(18.0) 2.08

1-2 232 (43.3) 124 (43.2) 108 (43.4)

Never 194 (36.2) 98 (34.1) 96 (38.6)
Consumption frequency of meat (fimes/last 3 days)

>3 180 (33.6) 109 (38.0) 71 (28.5) 6.02%

1-2 330 (61.6) 163 (56.8) 167 (67.1)

Never 26 ( 4.8) 15( 5.2) 11( 4.4
Consumption frequency of beans or tofu (fimes/last 3 days)

>3 65(12.2) 45 (15.6) 20( 8.0 7.32%

1-2 295 (55.0) 152 (53.0) 143 (57.4)

Never 176 (32.8) 90 (31.4) 86 (34.5)
Consumption frequency of green leafy vegetable (fimes/last 3 days)

>3 149 (27.8) 81(28.2) 68 (27.3) 0.06

1-2 316 (59.0) 168 (58.5) 148 (59.4)

Never 71(13.2) 38(13.2) 33(13.3)
Risk of nutrient deficiency?

High 224 (41.8) 109 (38.0) 115 (46.2) 6.34*

Moderate 172 (32.1) 91 (31.7) 81 (32.5)

Low 140 (26.1) 87 (30.3) 53 (21.3)
1) N (%)

2) Diagnosed using eight questions above based on the previous study [23]

* p<0.05, ***; p<0.001 Significantly different by y*-test
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Total

Male Female

(n=536) (n=287) (N=249) xvalue
Awareness
| know what energy drink is 272 (50.8)" 147 (51.2) 125 (50.2) 5.59
| have heard, but | do not know 245 (45.7) 125 (43.6) 120 (48.2)
| have never heard 19( 3.9) 15( 5.2) 4( 1.6)
Main source of information on energy drinks?
Mass media 180 (34.8) 96 (35.3) 84 (34.3) 6.03
Friends, family 178 (34.4) 82 (30.2) 96 (39.2)
Internet 123 (23.8) 74 (27.2) 49 (20.0)
Other 36( 7.0 20( 7.3) 16( 6.5)
| think energy drinks®
Help avoiding sleepiness 332 (61.9) 160 (55.8) 172 (69.1) 10.05%*
Disturb deep sleep 256 (47.8) 128 (44.6) 128 (51.4) 2.48
Have negative effects on cardiac health 224 (41.8) 107 (37.3) 117 (47.0) 5.16*
Provide some energy 85(15.9) 52(18.1) 33 (13.3) 2.37
Enhance concentration 77 (14.4) 46 (16.0) 31(12.9) 1.39
Cause obesity 37( 6.9 18( 6.3) 19( 7.6) 0.38
Have no effects 42( 7.8) 23( 8.0 19( 7.6) 0.03
| do not know 72(13.4) 39(13.6) 33 (13.3) 0.01
Use of energy drinks
Ever 412 (76.9) 233 (81.2) 179 (71.9) 6.48*
Never 124 (23.1) 54 (18.8) 70(28.1)
1) N (%)

2) Among those who knew or had heard of energy drinks (n=517, 287, 249 for fotal, male, and female)
3) Multiple responses, A percentage of each response was calculated out of a total of participants.

* p<0.05, **: p<0.01 Significantly different by y*-test
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Table 4. Energy drink consumption behaviors among users

Total

Male

Female

(n=412) (n=233) (n=179) x*value
Timing of the first experience
In middle school 55 (13.4)" 28 (12.0) 27 (15.1) 2.49
In high school 188 (45.6) 114 (48.9) 74 (41.3)
In college 169 (41.0) 91 (39.1) 78 (43.6)
Main reason for using energy drinks
To stay awake 220 (53.4) 111 (47.6) 109 (60.9) 11.74
To recover fatigue 82(19.9) 51(21.9) 31(17.3)
To mix with alcohol 30( 7.3) 20( 8.6) 10( 5.¢)
For the faste 24 ( 5.8) 12( 52 12( 6.7)
For curiosity 22( 5.3) 13( 5.6) 9( 5.0
To enhance concentratfion 19( 4.6) 14 ( 6.0) 5(28)
Other 15( 3.9) 12( 52 3(1.7)
Main place fo use energy drinks
On campus except library 132 (32.0) 82 (35.2) 50 (27.9) 17.88*
At library 119 (28.9) 63 (27.0) 56 (31.3)
At home 103 (25.0) 45(19.3) 58 (32.4)
At abar 23 ( 5.6) 18(7.7) 5( 2.8)
At a fitness center 7(1.7) 5(22) 2( 1.1
At a restaurant 7(1.7) 4(1.7) 3(1.7)
At a convenience store 6( 1.5) 4(1.7) 2(1.0)
Other 15( 3.9) 12( 52 3(1.7)
Reading caffeine content of energy drinks
Always 42(10.2) 28 (12.0) 14( 7.8) 6.70
Sometimes 78 (18.9) 35(15.0) 43 (24.0)
Rarely 131(31.8) 74 (31.8) 57 (31.8)
Never 161 (39.1) 96 (41.2) 65 (36.3)
Reading sugar content of energy drinks
Always 14( 3.4) 11(4.7) 3(1.7) 5.14
Sometimes 30( 7.3) 13( 5.6) 17( 9.5)
Rarely 136 (33.0) 75(32.2) 61 (34.1)
Never 232 (56.3) 134 (57.5) 98 (54.8)
Experience of adverse effects
Yes 129 (31.3) 58 (24.9) 71 (39.7) 10.27%%%*
No 283 (68.7) 175(75.1) 108 (60.3)
Type of adverse effects?
Disturbed sleep 86 (66.7) 36 (62.1) 50 (70.4) 1.00
Indigestion 32 (24.8) 15 (25.9) 17 (23.9) 0.06
Dizziness 29 (22.5) 11 (19.0) 18 (25.4) 0.75
Palpitation 16(12.4) 4( 6.9) 12(16.9) 2.94
Other 23 (17.8) 10(17.2) 13(18.3) 0.02
1) N (%)
2) Multiple responses, A percentage of each response was calculated out of a fotal of parficipants.
* p<0.05, ***: p<0.001 Significantly different by y2-test
Table 5. Consumption frequency of energy drinks
Total Male Female 2
(n=536) (n=287) (N=249) x-value
Rarely or never 359 (67.0)" 175 (61.0) 184 (73.9) 17.39%*
Once/month 75 (14.0) 42 (14.6) 33(13.3)
2 — 3 fimes/month 45( 8.4) 28 ( 9.8) 17( 6.8)
1 — 2 fimes/week 42( 7.8) 28 ( 9.8) 14 ( 5.6)
3 — 6 fimes/week 12( 2.2) 11( 3.8) 1(0.4)
>Once/day 3( 0.6) 3( 1.0 0( 0.0
1) N (%)

**;, p<0,01 Significantly different by y*test



Table 6. Characteristics among energy drink users' and non-users

Total (n=536) Male (n=287) Female (n=249)
Characteristics User Non-user 2 User Non-user N User Non-user N
(n=177) (N=359) x-value (n=112) (n=175) wvalue (N=65) (n=184) wvalue
Grade
Freshman 25 (1412 72(20.0) 2.84 18 (16.1) 44 (25.1) 4.20 7(10.8) 28 (15.2) 226
Sophomore 88 (49.7) 164 (45.7) 61 (54.5) 77 (44.0) 27 (41.5) 87 (47.3)
> Junior 64 (36.2) 123 (34.3) 33 (29.4) 54 (30.9) 31 (47.7) 69 (37.5)
Major
Social Sciences, Humanities 63 (35.6) 174 (48.5) 7.97%%* 31 (27.7) 72 (41.1) 5.38%* 32 (49.2) 102 (55.4) 0.74
Natural sciences, Engineering, Medicine 114 (64.4) 185 (51.5) 81 (72.3) 103 (58.9) 33 (50.8) 82 (44.6)
Allowance (10,000won/mo)
<20 29 (16.4) 89 (24.8) 8.86* 24 (21.4) 48 (27.4) 3.24 5(7.6) 41 (22.3) 13.10%*
20-30 55 (31.1) 102 (28.4) 33 (29.4) 38 (21.7) 22 (33.9) 64 (34.8)
30-40 56 (31.6) 121 (33.7) 35(31.3) 62 (35.4) 21 (32.3) 59 (32.1)
> 40 37 (20.9) 47 (13.1) 20(17.9) 27 (15.5) 17 (26.2) 20(10.8)
Part-time job
No 132 (74.6) 261 (72.7) 0.21 90 (80.4) 143 (81.7) 0.08 42 (64.6) 118 (64.1) 0.005
Yes 45 (25.4) 98 (27.3) 22 (19.6) 32(18.3) 23 (35.4) 66 (35.9)
Alcohal (fimes/week)
Not at all 18(10.2) 46 (12.8) 12.10%* 8(7.1) 18 (10.3) 6.29 10(15.4) 28 (15.2) 5.08
<1 54 (30.5) 157 (43.7) 28 (25.0) 64 (36.6) 26 (40.0) 93 (50.5)
1-2 76 (42.9) 112(31.2) 50 (44.6) 64 (36.6) 26 (40.0) 48 (26.1)
>3 29 (16.4) 44 (12.3) 26 (23.2) 29 (16.6) 3( 4.6) 15( 8.2
Smoking status
Non-smoker/Ex-smoker 137 (77.4) 312 (86.9) 7.88%* 74 (66.1) 131 (75.9) 2.58 63 (96.9) 181 (98.4) 0.51
Current smoker 40 (22.6) 47 (13.1) 38 (33.9) 44 (25.1) 2(30) 3(1.6)
Exercise (fimes/week, > 30 min/day)
Not at all 49 (27.7) 145 (40.4) 8.66* 23 (20.5) 45 (25.7) 1.37 26 (40.0) 100 (54.4) 4,20
1-2 67 (37.9) 118 (32.9) 43 (38.4) 63 (36.0) 24 (36.9) 55 (29.9)
3-4 39 (22.0) 59 (16.4) 28 (25.0) 37 (21.1) 11 (16.9) 22(11.9
>5 22 (12.4) 37 (10.3) 18 (16.1) 30(17.2) 4( 6.2) 7(3.8)
Daily sleeping hours (on average)
<6 59 (33.3) 120 (33.4) 0.10 42 (37.5) 48 (27.4) 3.84 17 (26.2) 72 (39.1) 3.80
6-7 72 (40.7) 150 (41.8) 40 (35.7) 80 (45.7) 32 (49.2) 70(38.0)
>7 46 (26.0) 89 (24.8) 30 (26.8) 47 (26.9) 16 (24.6) 42 (22.8)
Daily study hours (on average)
<1 54 (30.5) 133 (37.1) 7.00* 34 (30.4) 62 (35.4) 3.69 20 (30.8) 71 (38.6) 2.91
1-2 61 (34.5) 139(38.7) 38 (33.9) 69 (39.4) 23 (35.4) 70(38.0)
>2 62 (35.0) 87 (24.2) 40 (35.7) 44 (25.2) 22 (33.9) 43 (23.4)
Feeling tired
Often 81 (45.8) 157 (43.7) 1.59 46 (41.1) 65(37.1) 2.61 35 (53.9) 92 (50.0) 0.29
Sometimes 82 (46.3) 161 (44.9) 58 (51.8) 87 (49.7) 24 (36.9) 74 (40.2)
Rarely 14(7.9) 41 (11.4) 8(7.1) 23 (13.1) 6(9.2) 18( 9.8)
BMI categories®
Underweight (<18.5) 10( 5.8) 39(11.7) 11.31* 4( 3.6) 8( 4.6) 3.06 6(9.7) 31(19.4) 6.24
Normal (18.5 - 22.9) 110 (63.2) 230 (68.9) 60 (53.6) 109 (62.6) 50 (80.7) 121 (75.6)
Overweight (23 — 24.9) 31(17.8) 36 (10.8) 26 (23.2) 32(18.4) 5( 8.0) 4( 2.9
Obese (> 25) 23 (13.2) 29 ( 8.6) 22 (19.6) 25 (14.4) 1(1.6) 4( 2.5)

1) Students who consume energy diink once a month or more frequently, 2) N (%), 3) n=508, 286, 222 for total, male and female, respectively due to missing data
* p<0.05, **: p<0.01 Significantly different by y*-test
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Table 7. Eating habits among energy drink users" and non-users

Total (n=536) Male (n=287) Female (n=249)
Characteristics User Non-user ) User Non-user ) User Non-user 2
(n=177) (N=359) 1-value (n=112) (n=175) 1-value (N=65) (n=184) 1-value
Three meals/day (days/week)
>5 45 (25.4)? 71 (19.8) 2.43 29 (25.9) 33(18.9) 4.47 16 (24.6) 38 (20.7) 2.75
1-4 81 (45.8) 170 (47.4) 59 (62.7) 86 (49.1) 22 (33.9) 84 (45.7)
Never 51 (28.8) 118 (32.9) 24 (21.4) 56 (32.0) 27 (41.5) 62 (33.7)
Enough fime for breakfast
Enough 37 (20.9) 74 (20.6) 0.18 24 (21.4) 41 (23.4) 0.58 13 (20.0) 33(17.9) 0.46
So-so 56 (31.6) 108 (30.1) 40 (35.7) 55(31.4) 16 (24.6) 53 (28.8)
Not enough 84 (47.5) 177 (49.3) 48 (42.9) 79 (45.1) 36 (55.4) 98 (563.3)
Consumption frequency of rice/noodle (fimes/yesterday)
>3 26 (14.7) 69(19.2) 1.77 14 (12.5) 33(18.9) 2.08 12(18.4) 36 (19.5) 1.91
2 113 (63.8) 221 (61.6) 80 (71.4) 114 (65.1) 33 (50.8) 107 (58.2)
<1 38 (21.5) 69(19.2) 18 (16.1) 28 (16.0) 20(30.8) 41 (22.3)
Consumption frequency of kimchi (times/yesterday)
>3 28 (15.8) 66 (18.4) 214 22 (19.6) 40 (22.9) 3.68 6( 92 26 (14.1) 1.28
1-2 117 (66.1) 214 (59.6) 78 (69.6) 104 (59.4) 39 (60.0) 110(59.8)
Never 32(18.1) 79 (22.0) 12(10.7) 31(17.7) 20 (30.8) 48 (26.1)
Consumption frequency of milk (fimes/last 3 days)
>3 41 (23.2) 69(19.2) 1.29 33 (29.5) 32(18.3) 6.02* 8(12.3) 37 (20.1) 2.46
1-2 76 (42.9) 156 (43.5) 48 (42.9) 76 (43.4) 28 (43.1) 80 (43.4)
Never 60 (33.9) 134 (37.3) 31 (27.6) 67 (38.3) 29 (44.6) 67 (36.4)
Consumption frequency of meat (fimes/last 3 days)
>3 60 (33.9) 120 (33.4) 2.25 45 (40.2) 64 (35.6) 0.50 15(23.1) 56 (30.4) 8.96*
1-2 105 (59.3) 225 (62.7) 62 (55.4) 101 (57.7) 43 (66.2) 124 (67.4)
Never 12( 6.8) 14( 3.9 5( 4.4) 10( 5.7) 7(10.7) 4( 22
Consumption frequency of beans or tofu (fimes/last 3 days)
>3 23 (13.0) 42 (11.7) 1.41 19(17.0) 26 (14.9) 0.24 4( 6.2) 16( 8.7) 2.92
1-2 91 (561.4) 204 (56.8) 58 (51.8) 94 (53.7) 33 (50.8) 110(59.8)
Never 63 (35.6) 113 (31.5) 35(31.2) 55(31.4) 28 (43.1) 58 (31.5)
Consumption frequency of green leafy vegetable (fimes/last 3 days)
>3 51 (28.8) 98 (27.3) 0.78 31(27.7) 50 (28.6) 0.03 20(30.8) 48 (26.1) 2.03
1-2 100 (56.5) 216 (60.2) 66 (58.9) 102 (58.3) 34 (52.3) 114 (62.0)
Never 26 (14.7) 45(12.9) 15(13.4) 23 (13.1) 11 (16.9) 22 (11.9)
Risk of nutrient deficiency?
High 75 (42.4) 149 (41.5) 0.65 41 (36.6) 68 (38.9) 0.65 34 (52.3) 81 (44.0) 1.34
Moderate 53 (29.9) 119(33.2) 34 (30.4) 57 (32.9) 19 (29.2) 62 (33.7)
Low 49 (27.7) 91 (25.3) 37 (33.0) 50 (28.9) 12(18.5) 41 (22.3)

1) Students who consume energy diink once a month or more frequently

2) N (%)

3) Diagnosed using eight questions above based on the previous study [23]
*: p<0.05 Significantly different by y>-fest
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