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ABSTRACT

Objectives: The aim of this study was to examine the current status of consumption of energy drinks
among college students and investigate the effects of general environmental factors, health behavior
factors, caffeine knowledge levels, and perceived stress levels on consumption of energy drinks.

Methods: A survey was conducted among a total of 479 college students in Gwangju, using self-
administered questionnaires. The questionnaire consisted of items about general environmental factors,
health behavior, caffeine knowledge, perceived stress, and energy drink consumption behaviors.

Results: 69.1% of participants experienced consumption of energy drinks, and specifically 82.8%
of male students and 54.1% of female students experienced consumption of energy drinks
(p<0.001). The reasons for drinking energy drinks were found to be recovery from fatigue,
curiosity, taste, habit, thirst relief, and stress relief. In addition, 40.7% of participants experienced
drinking energy drinks mixed with alcohol, and specifically 48.6% of male students and 27.4%
of female students reported drinking energy drinks with alcohol (p<0.001). Moreover, 51.5% of
participants responded that they experienced the effects of energy drinks, 31.9% reported
experiencing adverse effects, and 41.1% were found to perceive the health risks. As a result of
the assessment of caffeine knowledge, the participants showed a high level of knowledge of the
arousal effect (77.7%) and the concentration increasing effect (70.8%) of caffeine, whereas they
exhibited a low level of understanding of the health problems due to caffeine (32.6%) and
adequate caffeine intake levels (24.4%). The higher levels of consumption experience of energy
drinks was associated with higher body mass indexes (BMI) (p<0.01), higher academic years
(p<0.01), lower levels of interest in health (p<0.05), smoking (p<0.001), alcohol consumption
(p<0.05), and higher levels of perceived stress (p<0.05).

Conclusions: The risk groups related to consumption of energy drinks among college students
were identified as male students rather than female students, students in the third or fourth year
of study associated with increased stress levels, and students with negative health behaviors.
Therefore, support for diverse health and nutrition education for college students is required along
with the improvement of internal and external environments of schools in order for college
students to manage increased stress levels due to the schoolwork and preparation for employment
and maintain positive health behaviors.
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Table 1. General characteristics of the subjects
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E

Sy 2507, o3 2297, A
=12 Table 13 #Zt}. Fahayo]
cm, o182 161.8 cmo|§leH, A5
AL 70.7 kg, YL 52.6 kgol o, A A
BMD &= @8hel A 22.9 kg/m?, o184 20.1

Total

Male

Female

General characteristics (N=479) (n=250) (N=229) tor %2 values
Height (cm) 169.0 + 8.8" 175.6 + 59 161.8 £5.0 27.37 1k
Weight (kg) 62.7 =127 70.7 =103 526 +7.2 22,324 k%
BMI? (kg/m?) 21.6= 30 229+ 28 20.1 =25 17,47 7%
Obesity index Underweight 66(13.8) 5( 2.0 61 (26.6) 82.300#*
Normal 289 (60.3) 150 (60.0) 139 (60.7)
Overweight 124 (25.9) 95 (38.0) 29 (12.7)
Maijor Liberal arts 175 (36.5)Y 112 (44.8) 63 (27.5) 15,519
Natural sciences 234 (48.9) 105 (42.0) 129 (56.3)
Enferfainment and sports 70 (14.6) 33(13.2) 37 (16.2)
Grade Freshman 122 (25.5) 65 (26.0) 57 (24.9) 0.883
Sophomore 135(28.2) 66 (26.4) 69 (30.1)
Junior 108 (22.5) 57 (22.8) 51 (22.3)
Senior 114 (23.8) 62 (24.8) 52 (22.7)
Residential types With parents 294 (61.4) 137 (54.8) 157 (68.6) 11.909%*
Living alone 106 (22.1) 64 (25.6) 42(18.3)
Dormitory 75(15.7) 48 (19.2) 27 (11.8)
Others 4(0.8) 1(0.4) 3( 1.3
Allowance <200 73(15.2) 34 (13.6) 39(17.0) 20.280x**
(1,000 wor/mo) 200 - 400 270 (56.4) 126 (50.4) 144 (62.9)
400 - 600 108 (22.5) 66 (26.4) 42(18.3)
>600 28 ( 5.8) 24 ( 9.6) 4(1.7)
Purchase cost <10 398 (83.1) 196 (78.4) 202 (88.2) 9.724%*
(1,000 wor/mo) 10- 30 56 (11.7) 35(14.0) 21(9.2)
30-50 19( 4.0) 15( 6.0) 4(1.7)
>50 6( 1.3 4(1.6) 2(09)
Daily study hours < 3 hours 286 (59.7) 133 (563.2) 153 (66.8) 13.762%*
3 — 5 hours 122 (25.5) 67 (26.8) 55 (24.0)
5 — 7 hours 44( 9.2) 30(12.0) 14( 6.1)
>7 hours 27 ( 5.6) 20( 8.0) 7031
Stress level High 123 (25.7) 68 (27.2) 55 (24.0) 17.91 7%
Medium 273 (57.0) 123 (49.2) 150 (65.5)
Low 83(17.3) 59 (23.6) 24 (10.5)
1) Mean + SD
2) BMI (Body Mass Index)
3) N (%)

* p<0.05, **: p<0.01, ***: p<0.001 significantly different by t or x? fest
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Table 2. Health related characteristics of the subjects
Health related characteristics (nT:EIQ] (n’\iglgo] (;e:;(glg] tor %2 values
Subjective health status Good 168 (35.1)" 100 (40.0) 68(29.7) 5.804
Average 238 (49.7) 113 (45.2) 125 (54.6)
Not good 73(15.2) 37(14.8) 36(15.7)
Health concerned level High 150 (31.3) 92 (36.8) 58 (25.3) 11.252%*
Middle 278 (58.0) 127 (50.8) 151 (65.9)
Low 51 (10.6) 31(12.4) 20( 8.7)
Daily sleeping hours <5 62(12.9) 35(14.0) 27(11.8) 0.586
(hours/day) 5-6 181 (37.8) 92 (36.8) 89 (38.9)
6-7 165 (34.4) 86 (34.4) 79 (34.5)
>7 71 (14.8) 37 (14.8) 34(14.8)
Smoking Yes 122 (25.5) 114 (45.6) 8( 3.5) 122,650%%*
No 342 (71.4) 124 (49.6) 218 (95.2)
Ex-smoker 15( 3.1) 12( 4.8) 3(1.3)
Daily smoking amount <10 54 (44.3) 49 (43.0) 5 (62.5) 1.484
(pieces/day) 10-20 59 (48.4) 56 (49.1) 3(37.5)
>20 9( 7.4 9(79) 0( 0.0)
Drinking Yes 346 (72.2) 193 (77.2) 153 (66.8) 6.430%
No 133 (27.8) 57 (22.8) 76 (33.2)
Drinking <1 164 (47.4) 62(32.1) 102 (66.7) 44,664+
(fimes/week) 1 96 (27.7) 63(32.6) 33(21.6)
2-3 65(18.8) 50 (25.9) 15( 9.8)
>4 21( 6.1) 18( 9.3) 3(20
Exercise Regularly 67 (14.0) 49 (19.6) 18( 7.9) 26.013%**
Iregularly 245 (51.1) 137 (54.8) 108 (47.2)
No 167 (34.9) 64 (25.6) 103 (45.0)
1) N (%)

* p<0.05, **: p<0.01, ***: p<0.001 significantly different by y>test
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Table 3. Siress awareness and score of the subjects
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Stress awareness fofal Male Female tvalues
(n=479) (n=250) (n=229)

I am not comfortable. 3.0+ 1.1 29+ 1.2 32+ 1.0 —2.936%*

| became sensitive. 31+ 1.2 29+ 12 33+ 1.1 -3.465%*

| am not easy fo relax. 28+ 1.1 27+ 1.2 29+ 1.1 -2.083*

| am mentally exhausted. 32+ 1.2 30+ 1.3 34+ 1.1 —3.677%**

| have asigh. 30+ 1.2 29+ 1.2 32+ 1.2 -2.153*

| was less motivated. 30= 1.2 29+ 1.2 31 = 1.1 -1.922

I am afraid | will not achieve my goal. 32+ 1.2 31+ 1.3 33+ 1.1 -1.766

I lost confidence. 27+ 1.1 25+ 1.2 28+ 1.1 —2.922%*

| am a worthless person. 20+ 1.0 1.9+ 1.0 20+ 1.0 -1.221

| do not want to move. 28+ 1.2 25+ 1.2 32+ 1.1 —5.981 ***

| do not want to think of anything. 29+ 1.3 25+ 12 32+ 12 —6.513%**

| hate myself. 21+ 1.1 20+ 1.2 20+ 1.0 0.119

I have a lot of wories. 32+ 1.2 30+ 1.3 34+ 1.1 —3.153*x*

| feel the problems are not solved and accumulate continuously. 30+ 1.2 29+ 1.3 31+ 1.1 -1.687

| am afraid the future will come to me. 29+ 12 28+ 1.3 30+ 12 -1.681

| felt | was being crificized or judged by others. 22+ 1.1 21+ 1.1 23+ 1.1 -1.504

I am angry. 24+ 1.1 23+ 12 25+ 1.1 -1.890

| am impatient. 24+ 1.1 23+ 1.1 26+ 1.1 =3.174%x*

| got fough. 21+ 1.1 21+ 10 22+ 1.1 -1.079

| want to break something. 20+ 1.1 20+ 1.1 20+ 1.1 -0.644

Sum of stress scores? 53.8 £ 16.4 51.3+17.0 56.5 = 15.1 —3.568%***

1) Mean = SD
* p<0.05, **: p<0.01,
2) Sum of stress scores: min 20 — max 100

*+k p<0.001 significantly different by t-test



Table 4. Energy drink consumption behaviors of the subjects

Consumption behaviors Total (n=479) Male (n=250) Female (n=229) y>-values
Use of energy drinks Ever 331 (69.1)" 207 (82.8) 124 (54.1) 45,953*%x*
Never 148 (30.9) 42(17.2) 105 (45.9)
Favorite types of energy Hot six 282 (84.9) 171 (82.2) 111 (89.5) 6.688
drinks Red bul 29( 8.7) 22 (10.6) 7(5.6)
Monster energy 11(3.3) 9( 4.3) 2( 1.6)
Burn infense 1(0.3) 1(0.5) 0( 0.0
Power ten 5( 1.5 3( 1.4 2(1.6)
Energie 1(0.3 0( 0.0 1(0.8)
Volt energy 3(09 2( 1.0 1(0.8)
Daily intake of energy drinks <1 287 (86.4) 174 (83.7) 113 (91.1) 4,533
(cans/day) 2 31(9.3) 23(11.1) 8( 6.5)
3 11(3.3) 8( 3.8) 3(24)
4 2(0.6) 2(1.0 0( 0.0
>5 1(0.3) 1(0.5) 0( 0.0
Reason for using energy For the faste 27 ( 8.1) 22 (10.6) 5( 4.0) 14.956*
drinks To recover fatigue 180 (54.2) 109 (52.4) 71 (57.3)
To relieve thirst 13( 3.9 10( 4.8) 3(24)
To relieve stress 12( 3.9) 10( 4.8) 2( 1.6)
For curiosity 62(18.7) 33 (15.9) 29 (23.4)
Habitually 17( 5.1) 14( 6.7) 3(24)
Others 21 ( 6.3) 10( 4.8) 11( 8.9
Occasion to use energy Eating meals or snacks 4( 1.2 4(1.9 0( 0.0 16.292*
arink Feel thirsty 34(10.2) 25 (12.0) 9(7.3)
Studying 197 (569.3) 107 (51.4) 90 (72.6)
Drinking 23 ( 6.9) 17( 8.2 6( 4.8)
Feel stressed 30( 9.0 24(11.9) 6( 4.8)
Exercise 8( 2.4) 6( 29 2( 1.6)
At any fime 36(10.8) 25(12.0) 11( 8.9
With liquor Ever 135 (40.7) 101 (48.6) 34 (27.4) 14.387%%**
Never 197 (569.3) 107 (51.4) 90 (72.6)
1) N (%)

* p<0.05, **: p<0.01, ***: p<0.001 significantly different by ytest
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Table 5. Experience effects and adverse effects of energy drink in the subjects

Effects and adverse effects experience Tofal (n=332) Male (n=208) Female (n=124) y>-values
Effects experiences Ever 171 (51.5)" 107 (51.4) 64 (51.6) 0.001
Never 161 (48.5) 101 (48.6) 60 (48.4)
Type of effects Wake up 254 (53.0) 113 (45.2) 141 (61.6) 16.912%*
Enhance concentration 71(14.8) 41 (16.4) 30(13.1)
Fatigue recovery 89 (18.6) 51 (20.4) 38 (16.6)
Feel better. 17 ( 3.5) 13( 5.2 4(1.7)
Relieve stress 31 ( 6.5 19( 7.6) 12( 5.2)
Others 17 ( 3.5) 13( 52 4(1.7)
Adverse-effects Ever 106 (31.9) 64 (30.8) 42 (33.9) 0.344
experiences Never 226 (68.1) 144 (69.2) 82 (66.1)
Type of adverse effects Heart beating 54 (50.5) 34 (52.3) 20 (47.6) 3.570
Nausea, heartourn 24 (22.4) 14 (21.5) 10(23.8)
Sleep disorder 19(17.8) 10(15.4) 9(21.4)
Headache 4(3.7) 3( 4.6 1(24)
Decreased concentration 1(0.9) 1(1.95) 0( 0.0
Fatigue 4(3.7) 3( 4.6 1(24)
Others 1(0.9 0( 0.0 1(24)
Think about the danger of ~ Yes 197 (41.1) 76 (30.4) 121 (52.8) 34,326
energy drinks Average 202 (42.2) 113 (45.2) 89 (38.9)
No 80 (16.7) 61 (24.4) 19( 8.3)
Reason for thinking energy  Sleep disorder 103 (61.2) 30 (39.5) 73 (58.4) 10.770*
drinks are dangerous Digestive disorder 16( 8.0) 9(11.8) 7( 5.6)
Addiction 61 (30.3) 31 (40.8) 30 (24.0)
Others 21 (10.4) 6(7.9) 15(12.0)

1) N (%)

* p<0.05, **; p<0.01, ***: p<0.001 significantly different by y>test
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Table 6. Caffeine knowledge of the subjects

Mg

Total

Male Female

Caffeine knowledge (n=479) (n=250) (n=229) tor yvalues
Caffeine is arousing. 372(77.7)) 184 (73.6) 188 (82.1) 4.973*
Proper amount of caffeine ingest helps fo improve concentration. 339 (70.8) 162 (64.8) 177 (77.3) 9.018**
Teq, green feq, coke and chocolate contain caffeine. 392 (81.8) 182 (72.8) 210(91.7) 28.732%**
Caffeine helps to urinafe the body waste. 156 (32.6) 59 (23.6) 97 (42.4) 19.150%**
Effects of caffeine on the human body are the same. 280 (58.5) 121 (48.4) 159 (69.4) 21,771 %%
Some medicines contain caoffeine. 257 (63.7) 118 (47.2) 139 (60.7) 8.758**
Caffeine is not associated with gastro-esophageal reflux disease. 212 (44.3) 85 (34.0) 127 (55.5) 22.308%***
Caffeine is not tolerant. 319 (66.6) 149 (59.6) 170 (74.2) 11.509%*
Recommended daily infake of caffeine in Korean adults is less than 400 mg. 117 (24.4) 54 (21.6) 63 (27.5) 2,262
Sum of caffeine knowledge? 5.1 +2.3% 45+22 58+ 2.1 6.879%x*
1) N (%)
2) Sum of caffeine knowledge: min 0 —max 9.
3) Mean = D
*1 p<0.05, **: p<0.01, *** p<0.001 significantly different by y>test
Table 7. General & health related characteristics between energy drink users and non-users
General & health related characteristics Total (n=479) User (n=331) Non-user (n=148) x2>values
BMI categories Underweight (<18.5) 66 (13.8)" 37 (56.1)" 29 (43.9) 11.207%*
Normal (18.5 — 22.9) 289 (60.3) 196 (67.8) 93 (32.2)
Overweight (>25) 124 (25.9) 98 (79.0) 26 (21.0)
Grade First 122 (25.5) 72 (69.0) 50 (41.0) 15.619%*
Second 135 (28.2) 87 (64.4) 48 (35.6)
Third 108 (22.5) 80 (74.1) 28 (25.9)
Fourth 114 (23.8) 92 (80.7) 22 (19.3)
Residental types With parents 294 (61.4) 200 (68.0) 94 (32.0) 0.412
Living alone/ dormnitory 185 (38.6) 131 (70.8) 54 (29.2)
Allowance (1,000 won/mo) <200 73(15.2) 46 (63.0) 27 (37.0) 1.811
200 - 400 270 (56.4) 192 (71.1) 78 (28.9)
>400 136 (28.3) 93 (68.4) 43 (31.6)
Daily study hours (hours/day) <3 286 (59.7) 199 (69.6) 87 (30.4) 2.134
3-5 122 (25.5) 79 (64.8) 43 (35.2)
>5 73(14.8) 53 (74.6) 18 (25.4)
Stress awareness level High 123 (25.7) 89 (72.4) 34 (27.6) 3.112
Medium 273 (57.0) 180 (65.9) 93 (34.1)
Low 83(17.3) 62 (74.7) 21 (25.3)
Subjective health awareness  Good 168 (35.1) 115 (68.5) 53 (31.5) 3.378
level Medium 238 (49.7) 159 (66.8) 79 (33.2)
Not good 73(15.2) 57 (78.1) 16 (21.9)
Health concemed level High 150 (31.3) 107 (71.3) 43 (28.7) 7.954%*
Medium 278 (58.0) 181 (65.1) 97 (34.9)
Low 51 (10.6) 43 (84.3) 8(15.7)
Smoking stafus Yes 122 (25.5) 108 (88.5) 14(11.5) 28,927 #kk
No 357 (74.5) 223 (62.5) 134 (37.5)
Drinking Yes 346 (72.2) 252 (72.8) 94 (27.2) 8.120%*
No 133 (27.8) 79 (69.4) 54 (40.6)
Exercise Regularly 67 (14.0) 48 (71.6) 19 (28.4) 1.774
Iregularly 245 (51.1) 174(71.0) 71 (29.0)
No 167 (34.9) 109 (65.3) 58 (34.7)
1) N (%)

* p<0.05, **: p<0.01, ***,

p<0.001 significantly different by y>test
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Table 8. Stress types and score between energy drink users and non-users

Stress types and score Total (N=479) User (n=331) Non-user (n=148) y>-values

Stress types Job & study related 280 (58.5)" 194 (69.3) 86 (30.7) 3.580

Personal relation 70 (14.6) 47 (67.1) 23 (32.9)

Money related 70 (14.6) 44 (62.9) 26 (37.1)

Others 59 (12.3) 46 (78.0) 13 (22.0)
Stress score Very low (Q1) 106 (22.1) 72 (67.9) 34 (32.1) 7.952*

Low (Q2) 206 (43.0) 135 (65.5) 71 (34.5)

High (Q3) 147 (30.7) 105 (71.4) 42 (28.6)

Very high (Q4) 20( 4.2) 19 (95.0) 1( 5.0

1) N (%)
*: p<0.05 significantly different by y*-test
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