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ABSTRACT

Purpose: The purpose of this cross—sectional study was
educational needs regarding energy drinks in female high sch

to investigate intake—related factors of energy drinks and
ool students, Methods: Subjects were 340 female high school

students in Incheon, and data were collected using self—administered questionnaires, Statistical analysis was performed

using the SPSS 20.0 program. Results: Subjects who had dr
The first time they drank an energy drink was significantly as
had drunk energy drinks, the places for buying energy dri

unk energy drinks were 74.3% (249 subjects) of all subjects,
sociated with grade (p ¢ 0.05). In 75.1% of 249 subjects who
nks were supermarkets and convenience stores near their

homes, For the effects of energy drink intake, sleeplessness (44.6%) and no effect (41.7%) were cited, and 24.5%

experienced side effects such as palpitation, tremors, etc.

The scores for self—diagnosis of caffeine addiction were

significantly higher in the low weight group compared to the overweight group (p ¢ 0.05). The degree of caffeine addiction
was significantly associated with effects of energy drink intake (p ¢ 0.001) and type of side effects (p { 0.001), Willingness

to stop consuming energy drinks (p ¢ 0.001) and necessity
significantly lower in the caffeine addiction group compared

of nutrition education about energy drinks (p ¢ 0,05) were
to the general group, About 75,0% of subjects wanted to be

educated about the side effects of energy drinks and caffeine, Conclusion: This study shows that female high school

students need proper education about the effects of intake of
program right intake of energy drinks should be provided a
drinks and caffeine in female high school students.

energy drinks, Therefore, guidelines and a nutrition education
s well as campaigns concerning the side effects of energy
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Table 1. General characteristics, anthropometric data and life-
style of the subjects

Variables Total (N=335)
Grade of high N 78 (29.3)"
school students e 108 (32.2)
3d 129 (38.5)
Height (cm) 160.7 £ 4.9
Anthropometric data Weight (kg) 54.4£10.5
BMI (kg/m?) 21.1+43
Underweight 58 (17.3)
Obesity assessment'! Normol Yveigh’r 222(66.3)
Overweight 36 (10.7)
Obesity 19 (5.7)
<2 66 (19.7)
Water intake 3~4 103 (30.7)
(cup/day, n=335) 5~6 108 (32.2)
>7 58 (17.3)
<1 184 (55.1)
Exercise frequency 1~2 80 (24.0)
(times/week, n = 334) 3~4 41 (12.3)
>5 29 (8.7)
<5 70 (21.0)
Sleep time 5~6 161 (48.3)
(hr/day, n=333) 6-7 73(21.9)
>7 29 (8.7)
<2 87 (26.1)
Study time 2~3 70 (21.0)
(hr/day, n=334) 3~4 71(21.3)
>4 105 (31.5)
<1 273 (82.7)
Computer using time 1~2 35(10.6)
(hr/day, n=330) 2~3 19 (5.8)
>3 3(0.9)
<1 82 (25.1)
Cell phone using time 1~2 105 (32.1)
(hr/day, n=327) 2~3 94 (28.7)
>3 46 (14.1)
<1 215 (65.5)
TV watching time 1~2 77 (23.5)
(hr/day, n=328) 2~3 29 (8.8)
>3 7(2.1)
1) Obesity assessment by BMI percentiles  2)n (%) 3) Mean+SD

=2 YERar, BMIel e A4AF 76.1%, AAF 70.7%,
HAF 70.4% T2 =2 LERHTE

ouxI2E 5 AE

NUASF 3 Aol A= 24988 gpfoz shdzn
BMIol| @2 A &5 A 43 2171, 7Y A, AU AS
243 5 =749 ayo) 7288 ZASE A= Table 3
I} 2o, frolgh o] vehA] 3ttt ghdel| wet o
UAEE9 A AH AI7TE 13Rd 9] A9 S8 ol 53.5%,
Z5SHY v 15.5% o2 Yelntkar, 28hdy) 3shde =
S W 54.7%S} 48.0%, 53 w 26.7%2} 28.4% =
o= e o3 AV} e AR YERETH (p <
0.05).
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Table 2. Recognition and intake experience on energy drinks according to grade and BMI

Grade of high school students BMI
. Total
Variables 1t ond 3d $2 low  Normal  Over $2 (N =335)
(n=98) (n=108) (n=129) value (n=58) (n=222) (n=55) vadlue

I know about energy drinks.

Ihave experience of an energy drinkintake. 71 (72.4) 76 (70.4)

95(96.9)" 106 (98.1) 127(98.4) 0.665" 58(100.0) 215(96.8) 55(100.0) 3.639"° 328 (97.9)
102(79.1) 3.639"8

41(70.7) 169 (76.1) 39(70.4) 1.115" 249 (74.3)

1) n (%), NS: Not significant by chi-square test
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Table 3. Intake behaviors and side effects of energy drinks according to grade and BMI

Grade of high school students BMI
. Total
Variables 1t ond 3d a low Normal  Over i (N =249)
(n=71) (n=76) (n=102) value (n=41) (n=169) (n=39) value
The first intake time of an energy drink
Kindergarten 3(42)" 340 3(2.9) 0(0.0) 8(4.8) 1(2.6) 9(3.6)
Elementary school lower grades 11(158.5) 10(13.3) 7(6.9) 6(14.6) 19(11.3) 3(7.7) 28 (11.3)
Elementary school upper grades 10(41)  1(1.3)  14(137) 16932° 1(24) 19(11.3) 5(12.8) 8820" 25(10.1)
Middle school 38 (53.5) 41(54.7) 49 (48.0) 27 (65.9) 81(48.2) 20(51.3) 128 (51.6)
High school 9(12.7) 20(26.7) 29(28.4) 7(17.1) 41 (24.4) 10(26.3) 58 (23.4)
Places for buying energy drinks
Convenience stores and vending machines 685 8(105 13(127) 4(98) 21(124) 2(5.1) 27 (10.8)
nearby school
fg;vbey”;ec':;esrfyres ondvendingmachines 5 4o 479 878 cions 000 1483 3(77) o 17(68)
Supermarkets and convenience sfores 53(74.6) 59 (77.6) 75(73.5) 36(87.8) 122(72.2) 29 (74.4) 187 (75.1)
nearby home
Others 9(12.7)  3(3.9) 6(5.9) 1(24) 12(7.1) 5(12.8) 18 (7.2)
Effects of energy drinks intfake
Sleeplessness 25(35.2) 44(57.9) 42(41.2) 23 (56.1) 71(42.0) 17 (43.6) 111 (44.6)
Increased concentration on studying 1(1.4) 0(0.0) 1(1.0) 1(2.4) 1(0.6) 0(0.0) 2(0.8)
Quenching thirst 10(14.1)  7(%9.2) 9(8.8) 11.365™" 2(49) 22(13.0) 2(5.1) 9.227" 26(10.5)
No effects 34 (47.9) 24(31.6) 46(45.1) 15(36.6) 71(42.0) 18(46.2) 104 (41.7)
Others 1(1.4) 1(1.3) 4(3.9) 0(0.0) 4(2.4) 2(5.1) 6(2.4)
Type of side effects
Palpitation 8(11.3) 6(7.9) 13(127) 6(14.6) 16(9.5) 5(12.8) 27 (10.9)
Tremor 3(42) 0(0.0) 4(3.9) 2(4.9) 4(2.4) 1(2.6) 7(2.8)
szzmess 5(7.0) 4(5.3) 7(6.9) 13,145 5(122)  9(5.3) 2(5.1) 6.848M 16 (6.4)
Diarrhea 0(0.0) 4(5.3) 3(2.9) 0(0.0) 6(3.4) 1(2.6) 7(2.8)
Vomiting 1(1.4)  3(39) 0(0.0) 0(0.0) 3(1.8) 1(2.6) 4(1.6)
No side effects 54 (76.1) 59 (77.6) 75(73.5) 28 (68.3) 131 (77.5) 29 (74.4) 188 (75.5)
1) n (%), p <0.05 by chi-square test, NS: Not significant by chi-square test
Table 4. Self-diagnosis on caffeine addiction according to grade and BMI
Grade of high school students BMI
Variables 1t ond 3d $2/F low Normal Over  x*F fotd
(N'=249)

(n=71) (n=76) (n=102) value (n=41) (n=169) (n=39) value
| drink more than 4 cups of coffee orenergy drinks daily. 0(0.0)"  4(53) 2(20) 4076™ 1(24) 3(1.8) 2(51) 13108 6(24)
IfI do not drink caffeinated drinks, | feel less energetic.  3(4.2)  6(7.9) 11(10.8) 3.830% 5(122) 14(83) 1(26) 2490" 20(8.0)
I need coffee or energy drinks when | study all night. 26(36.6) 34(44.7) 46(45.1) 4.274% 23(56.1) 71(420) 12(30.8) 5.428"° 106 (42.6)
Ihave sleeplessness and chest pain, but | cannot

reduce energy diinks and coffee. 5(70) 9(11.8) 9(88) 131" 7(17.1) 14(83) 2(5.1) 7.045 23(9.2)
I hear people say | am anxious and sensitive. 4(56) 7(92 7(69) 1311 498 11(65 3(7.7) 4117 18(7.2)
Ihave palpitating and iregular heartbeat. 6(85) 4(53) 9(88 1.184  2(49) 14(83) 3(7.7) 0758 19(7.6)
| feel less tired than usual. 5(70) 11(145) 8(7.8) 3789 7(17.1) 16(9.5) 1(26) 2.642 24(9.6)
Irarely drink caffeine-free drinks. 3(42) 3(39) 8(78) 2153 5(122) 8(47) 1(26) 3807 14(5.¢)
Total scores (out of 8 point) 07102 10£12 1.0+1.3 1.349"5 13£1.4% 09+1.19° 0.6+1.0° 3.542* 09+1.2

1)n (%), *p <0.05, NS: Not significant by chi-square test or Fisher's exact test  2) Mean £ SD, “p < 0.05, ab: Different superscript letters sig-
nificant difference among groups by one-way ANOVA with Scheff's post hoc test.

0.98S 71502 2~4%0l slgdshe 447 (17.7%) FA 71 S5 Mo M2 UHIALS HIZIZEX|4 2 M
DL, 0~1700 SIFoh= 199 (79.9%)& Aukrom g
27350tk (data not shown). 7] S5 Aol nje} shds) BMIE fojgk 2jol7h
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Table 5. General characteristics, anthropometric data and lifestyle of the subjects who had drunk energy drinks according to scores of

caffeine addiction

Addiction group

Potential risk group General group

Variables n=¢) (n=44) (n=199) ¥% value

Grade of high school students (n = 249)

1t 1(167)" 11(25.0) 59 (29.6)
nd

2 1(16.7) 18 (40.9) 57 (28.6) 3.791N
3d 4(66.7) 15 (34.1) 83 (41.7)

Body mass index (n = 249)
Low 2(33.3) 11 (25.0) 28 (14.1)
Normal 3(50.0) 30(68.2) 136 (68.3) 7.136N8
Over 1(16.7) 3(6.8) 35(17.6)

Water intake (cup/day, n=249)
<2 2(33.3) 15(34.1) 32(16.1)
3~4 1(16.7) 10 (22.7) 63 (31.7) 8.634"
5~6 2(33.3) 11(25.0) 66 (33.2)
27 1(16.7) 8(18.2) 38(19.1)

Exercise frequency (times/week, n = 248)
<1 3(50.0) 28 (63.6) 105 (53.0)
1~2 1(16.7) 6(13.6) 51 (25.8) 4110M
3~4 1(16.7) 7(15.9) 25 (12.6)
25 1(16.7) 3(6.8) 17 (8.6)

Sleep time (hr/day, n = 248)
<5 3(50.0) 15(34.1) 37 (18.7)
5~6 2(33.3) 19 (43.2) 99 (50.0) 8.513N
6-7 1(16.7) 6(13.6) 44 (22.2)
27 0(0.0) 4(9.1) 18 (9.1)

Study time (hr/day, n = 248)
<2 0(0.0) 7 (15.9) 54 (27.3)
2~3 3(50.0) 11(25.0) 42(21.2) 6,190
3~4 1(16.7) 11 (25.0) 44 (22.2)
>4 2(33.3) 15(34.1) 58 (29.3)

Computer using time (hr/day, n = 245)
<1 5(83.3) 32(72.7) 162 (83.1)
1~2 1(16.7) 9 (20.5) 18(9.2) 6,163\
2~3 0(0.0) 3(6.8) 12 (6.2)
>3 0(0.0) 0(0.0) 3(1.5)

Cell phone using time (hr/day, n = 243)
<1 1(16.7) 12(27.3) 47 (24.4)
1~2 3(50.0) 13(29.5) 59 (30.6) 691318
2~3 0(0.0) 13 (29.5) 61 (31.6)
>3 2(33.3) 6(13.6) 26 (13.5)

TV watching time (hr/day, n = 244)
<1 4(66.7) 29 (65.9) 133 (68.6)
1~2 1(16.7) 8(18.2) 44(22.7) 6.754N
2~3 1(16.7) 5(11.4) 16 (8.2)
>3 0(0.0) 2(4.5) 1(0.5)

1) n (%), NS: Not significant by chi-square test or Fisher's exact test
UERA] egkont 7HQl S5wrellAe 38hd 66.7%2F  EFLTEH (Table 5).

BAAZFT 50.0%M, FAH Pl = 23R 40.9%
o} AAAZET 68.2%04], Luko = 38Rd 41.7%2}
A ZT 68.3%01A 7 e BEE = Ho= 1}

7HQ1 T A=t tidAe] AEFHAIME fogt
o] eRtA] ekttt sk et & AFHTE 27 ol
7} 719 == 33.3%, HAFS AT 34.1%9 Lukg
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Table 6. Intake behaviors and side-effects of energy drinks of the subjects who had drunk energy drinks according to risk level of caffeine

addiction

Addiction group Potential risk group General group

Variables (=) (= 44) (n=199) x% value
The first intake time of an energy drink
Kindergarten 0(0.0)" 1(2.3) 8(4.0)
Elementary school lower grades 0(0.0) 3(6.8) 25(12.6)
Elementary school upper grades 0(0.0) 4(9.1) 21(10.4) 2.718N
Middle school 4(66.7) 25 (56.8) 99 (0.0)
High school 2(33.3) 11 (25.0) 45(22.7)
Places for buying energy drinks
Vending machines and convenience stores nearby school 1(16.7) 6(13.6) 20 (10.1)
Vending machines and convenience stores nearby academy 1(16.7) 4(9.1) 12 (6.0) 1 704N
Supermarkets and convenience stores nearby home 4(66.7) 31(70.5) 152 (76.4)
Others 0(0.0) 3(6.8) 15(7.5)
Effects of energy drinks intake
Sleeplessness 5(83.3) 33(75.0) 73 (36.7)
Increased concentration on studying 0(0.0) 0(0.0) 2(1.0)
Quenching thirst 0(0.0) 2 (4.5) 24 (12.1) 22.239™"
No effects 1(16.7) 9 (20.5) 94 (47.2)
Others 0(0.0) 0(0.0) 6(3.0)
Type of side effects
Palpitation 2(33.3) 9 (20.5) 16 (8.0)
Tremor 1(16.7) 2 (4.5) 4(2.0)
Dizziness 2(33.3) 8(18.2) 6 (3.0) -
. 42.368
Diarrhea 0(0.0) 2 (4.5) 4(2.0)
Vomiting 0(0.0) 2 (4.5) 3(1.5)
No side effects 1(16.7) 21 (47.7) 166 (83.4)

1) n (%), NS: Not significant, ““p < 0.001 by Fisher's exact test

16.1%013L, 5~63= "R e tdAe 71 S5
33.3%, FAZRYIT 25.0%, LuE 33.2%C 2 VERG
ot F2F EEHIEE 7 2FE 50% o) o] 13] miRto]}]
a1, FAA S 791 S5l A SAIZHERE 50.0%, FHA)
Aot} koA 5~6A17F 43.2%9F 50.0%= 247}
HEE Brh B3k 769} TVAPRY AR Al 1
B 1ARE w|ghell A 7Y o] RXSE Ao E AL

0

3O ot WY Xk

FHQl = Hof K2 olLX[Z =0 CHeh 3 AE

7HQ1 S5 Aol we} UAEE A HFN7Ie
AHE Frol=Ql AL YA 9ktt (Table 6). oy
AL8E A AT A7le 7B S5 A
Aire) A% FEA ), Qo] A9 nEA w2 o}
B, F2 Fujshs ae A I8 2F Y 23 A
719} A B o2 YeRgt

AUASE 43 & =AY E7R= Table 67 o], 719
QA FET 83.3%C] 5] 24 UL 16.7%= EHE
71X Eapoiar @3 wbA ko] 36.7%= ZA|
Bl 472%= EIE 7)A] FSidvar gete] 71

[

s

1 55 A=} UASE AH Ed= Folgh #Ho]

Ao g YeT) (p < 0.001). =3+ olixS7 A4H F
A2 7R e AS Vs AR @V
33.3%, oJA® 16.7%7F Uebgal gkt 7l F2A
& 8.0%, AIAIH 2.0%, A71F 3.0% 22 e 71591
5 Aro} ok Aol e AoE e (p <
0.001).

il
R
-

HUxISE MF0 2st BRLAT

qUAEE HF BAEA T FERYE Ee JAHe =R
B oAUAg5e] F2R8e sl 5ol Ho] oA}
+ Table 72} Zo], dhdof we} 381 51.0% B} 18hd
76.1%°.2 e 222l #A] e Aoz Yepdth
(p <0.01). A ZE e tgh w5 oA F=+= BMIC
we} AT 3.850] BT 344 ®Hoh folsi
A e FAETe] AT TEG dduse] 3
248 =4 wE Ao 2 Yt (p <0.05).

71Q] S5 Az wE REY e AAHOoZHE
NUAZES] FH ol diste] FE S0l Hol U
A oJF= 719 S5 66.7%, FAZA DT 25.0%,

(IS
AR



Table 7. Nutrition education on energy drinks intake of the subjects who had drunk energy drinks according to grade, BMI, and degree of caffeine addiction

Grade of high school students Degree of caffeine addiction

(N = 249) BMI (N =249) (N = 249)
Valuabl icti ialri
aluales 1t ond 3d X%/ Low  Normal  Over X% AZ?;(:EH POTS:;:JO; fisk C;?gj;;’l x2/
(n=71) (n=76) (n=102) tvalue (n=41) (n=169) (n=39) tvalue (n=6) (= 44) (n=199) t value
I have heard the side effects about energy 54 43 52 11,437 29 99 21 3103 5 28 116 1.840
drinks from parents or teachers. (76.1)" (56.6) (51.0) ’ (70.7) (58.6) (53.8) ’ (83.3) (63.6) (58.3) ’
| h.ove‘been adyvised to reduce energy 10 16 13 0463 7 25 7 0313 4 1 24 16,675
drinks intake from parents or teachers. (14.1) (21.1) (12.7) (17.1) (14.8) (17.9) (66.7) (25.0) (12.1)

Ihave awillingness to reduce or discontinue
energy drinks intake.

| think nutrition education about energy
drinks intake is necessary.

434112 41411 44+08 2041 4210 4210 46+10 2079 30£1.8°  36+1.12  45+08° 31.31777%

35+09 35+09 35+08 0049 3.6+09% 3.4+09° 38+08° 2268 28+129 33+09% 3.6+08° 6.267"

1)n (%), "p<0.01, "p<0.001 by chi-square test or Fisher's exact test  2) Mean S$.D, "p < 0.05, ab: different superscript letters significant difference among groups of grade and BMI by
one-way ANOVA with Scheff's post hoc test  3) 'p <0.05, ""p < 0.001, ab: different superscript letters significant difference among groups of degree of caffeine addiction by Kruskal-
Wallis test with post-hoc Mann-Whitney U test

= Side effects of energy drinks

m Caffeine content in energy drinks

& Side effects of caffeine

= Caffeine addiction

[ Practices for reducing the intake of caffeine
m Others

59.7%

Fig. 1. The needs for nutrition education contents on right intake of energy drinks
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(p < 0.001). AYASZE HFHZ Z0)AY T ke
7181 F57 3.080] AR HT 3.68 vkt 4.5
ARG s e 202 YeRth (p < 0.001). oy
A5l tigh w52 AT 79l S5 2.8%0] o
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