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Abstract

The purpose of this study was to determine factors related to the consumption of energy drinks among male and female
high school students in Daejeon. The research data, derived from the self-administered questionnaire method, was collected
from 664 students in fifteen high schools during the spring of 2016. A total of 542 complete questionnaires were analyzed
(response rate: 79.8%). Approximately 73% of the students self-reported having consumed energy drinks, with a greater
percentage of male (as opposed to female) students self-reporting as having done so. The most common reasons given for
the consumption of energy drinks were to stay awake (54.8%), the good taste of the drink (28.0%), to concentrate during
studying (17.2%), and to relieve fatigue (16.9%). The adverse effects were palpitation (59.3%), insomnia (35.6%), and
experiencing difficulty in waking up (30.5%). More than two in three (67.8%) students who experienced adverse effects
still consumed energy drinks. The average level of health consciousness was lower than 3 out of 5 points. The results of
the logistic regression analyses indicated a positive relationship between monthly allowance (OR=1.01 for male and female
students) and the consumption of energy drinks by both male and female students. Among the male students, freshmen
(OR=0.23) were less likely to have consumed energy drinks than juniors. Male students’ sleeping hours (OR=0.65) and
perceived school life satisfaction scores (OR=0.63) were negatively associated with the consumption of energy drinks. In
the case of female students, study hours (OR=0.83) and energy drinks consumption were negatively related. These factors
affecting energy drinks consumption could be considered in the development of dietary education programs aimed at
protecting high school students from the adverse health impacts of energy drinks.
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Table 1. General characteristics and living conditions of energy drink consumption group and non-consumption group

among high school students

Total Consumption group Non-consumption group
Variables (n=542) (n=396) (n=146) X2 value p value
n (%)
Male 262(48.3) 215(54.3) 47(32.2)
Gender 20.87 <0.001
Female 280(51.7) 181(45.7) 99(67.8)
Ist 174(32.1) 115(29.0) 59(40.4)
Grade 2nd 196(36.2) 140(35.4) 56(38.4) 11.51 0.003
3rd 172(31.7) 141(35.6) 31(21.2)
-i Yes 358(66.1) 261(65.9) 97(66.4)
Double-income 001 0.908
parents No 184(33.9) 135(34.1) 49(33.6)
<18.5 120(22.1) 84(21.2) 36(24.7)
18.5~22.9 317(58.5) 233(58.8) 84(57.5)
BMI 1.74 0.628
23.0~24.9 56(10.3) 40(10.1) 16(11.0)
>25.0 49( 9.0) 39( 9.8) 10( 6.8)
<3 95(17.5) 56(14.1) 39(26.7)
Monthly 3<5 137(25.3) 98(24.7) 39(26.7)
allowance 20.24 <0.001
(1,000 won) 5~<7 169(31.2) 122(30.8) 47(32.2)
>7 141(26.0) 120(30.3) 21(14.4)
Mean+S.D. t value p value
Study hours (per day) 4.50+1.65 4.44+1.56 4.65+1.89 -1.30 0.196
Sleeping hours (per day) 5.54+1.00 5.47£1.00 5.72+0.98 -2.61 0.009
Exercise hours (per week) 1.3242.05 1.33+1.68 1.2842.83 0.24 0.808
Perceived school life satisfaction” 3.51+0.92 3.47+£0.94 3.61+0.86 - 1.57 0.116
Perceived health status” 3.51+0.88 3.48+0.86 3.58+0.92 -1.15 0.252

D5 point scale: I1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree
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Table 2. Status of energy drink consumption of male and female high school students

Gender
Total Mal Formal
. =396 ale emale 2
Variables ( ) (1215 (1=181) X value  p value
n (%)
Mass media (magazine, TV, radio) 155(39.1) 76(35.3) 79(43.6)
Friends 109(27.5) 61(28.4) 48(26.5)
By chance 73(18.4 50(23.3 23(12.7
.Source .of Y (18.4) (23.3) (12.7) 11.20 0,048
information Internet 37( 9.3) 17( 7.9) 20(11.0)
Family 20( 5.1) 9( 42) 11( 6.1)
Others 2( 0.5) 2( 0.9) 0( 0.0)
>1 time/week 56(14.1) 36(16.7) 20(11.0)
Frequency of 1 time/month~<1 time/week 48(12.1) 21( 9.8) 27(14.9) 441 0.110
consumptlon
<1 time/2 month 292(73.7) 158(73.5) 134(74.0)
I don’t know 128(32.3) 77(35.8) 51(28.2)
Perceived effect Yes 187(47.2) 96(44.7) 91(50.3) 2.63 0.269
No 81(20.5) 42(19.5) 39(21.5)
~ Yes 59(14.9 27(12.6 32(17.7
Experience of (14.9) (12.6) (17.7) 203 0.154
adverse effect No 337(85.1) 188(87.4) 149(82.3)
Repurchase after Yes 40(67.8) 22(81.5) 18(56.3)
experience of 4.27 0.039
adverse effect” No 19(32.2) 5(18.5) 14(43.8)

Y The total number of responses doesn't equal to 396 because only students having checked Yes’ in the question regarding the experience

of adverse effect answered the relevant question.
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adverse effects on male and female high school students

R

Total Gender
Variables (n=396) (ifjfs) (’fg?glﬁ
n (%)

To stay awake 217(54.8) 107(49.8) 110(60.8)

Good taste 111(28.0) 69(32.1) 42(23.2)

To concentrate during studying 68(17.2) 35(16.3) 33(18.2)

R . To relieve fatigue 67(16.9) 36(16.7) 31(17.1)

easons for consumption ) )

Recommendation from friends 33( 8.3) 16( 7.4) 17( 9.4)

Others 28( 7.1) 16( 7.4) 12( 6.6)

Stress 15( 3.8) 10( 4.7) 5( 2.8)

Curiosity 14( 3.5) 11( 5.1) 3(1.7)

Palpitation 35(59.3) 14(51.9) 21(65.6)

Insomnia 21(35.6) 6(22.2) 15(46.9)

Experiencing difficulty in waking up 18(30.5) 8(29.6) 10(31.3)

Dizziness 17(28.8) 7(25.9) 10(31.3)

Essential tremor 13(22.0) 2( 7.4) 11(34.4)

T b Stomachache 13(22.0) 6(22.2) 7(21.9)

ype of adverse effects )

Depression 10(16.9) 4(14.8) 6(18.8)

Fatigue 10(16.9) 4(14.8) 6(18.8)

Get stressed + Anxiety 9(15.3) 3(11.1) 6(18.8)

Vomiting - Nausea 8(13.6) 3(1L.1) 5(15.6)

Have a nightmare 5( 8.5) 3(11.1) 2( 6.3)

Others 3( 5.1 1( 3.7 2( 6.3)

D Multiple responses
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20194 AT oA SR HARe &9 AHTAE
Hol, YRR A7 $71dE 258 g de
o A& Aom BuETh gEhA ouREEr HdF= o
MBS A2 EolHA FTRAE 5= ARTg= ¢4E
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oF 59%E 7MY Wekon, EHS(35.6%), 714 o] H2(30.5%),
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3. OiHAISE MFZat HIMFIZ StHAEL A

Table 4. Levels of academic stress of energy drink consumption group and non-consumption group among male and

female high school students

Male Female
. Non- . Non-
Consumption . Consumption .
. consumption consumption
Variables group group
(=215) group t value p value (n=181) group t value p value
(n=47) (n=99)
Mean+S.D. Mean+S.D.
Difficulty in understanding lessons 2.86£1.09"  2.60+0.93 1.55 0.123 2.90+0.93 2.94+1.03 -037 0714
Low interest in the class 2.79+1.14 2.62+0.90 0.98 0.329 2.72+0.96 2.73£1.02 -0.03 0977
Not knowing how to study 3.36+1.10 3.09+1.00 1.60 0.112 3.54+0.98 3.45+0.98 0.71 0.479
Not enjoying the classes 3.40+1.17 3.04£1.16 1.87 0.062 3.36+1.02 3.26+1.10 0.78 0437
Worrying about grades 3.68+1.11 3.34+1.13 1.89 0.060 3.91+0.81 3.87+1.04 0.31 0.757
Exam scope too long to cover 3.40+1.12 2.96+0.93 2.84 0.006 3.67+0.90 3.79+1.05 -1.00 0319
Fear of mistakes in examination 3.82+1.10 3.77£1.09 0.33 0.745 4.06+0.85 3.90+1.05 1.28  0.204
Competition with class mates 3.27+1.15 3.04+1.16 1.20 0.230 3.40+1.04 3.48+1.08 -0.66  0.510
Difficulty in improving grades 3.12+1.13 291+1.04 1.15 0.252 3.32+1.02 3.53+0.94 -1.66  0.099
High academic expectation by parents  3.01£1.32 2.60+1.26 1.97 0.049 3.13+£1.03 2.82+1.22 217 0.031
Total 3.27+0.73 3.00+0.72 2.34 0.020 3.40+0.54 3.38+0.69 030  0.766

D5 point scale: I1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree
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AARZ O

Yy 15 SrYPAEY A & Brs] % €
7N FEo] AE2us} aghZ 08322 23 7 WA dabgol
T gt o)k SH Az ST FALEH S %
FE A et uASE AT v eE U
of vla B3 A= Table 49F 2t} ofshaol 7%, oy
A2 AFT3.40)1} B FHT(3.38)Y] SPEEH A
£ n|w3t A= g9F 9l 2po7t o, YEge A
e AMUAZE A5 FASE S Hato] 3272 HIA
FHEG.00)o] v FolH R E3hthp<0.05). 7} BHH
2EHAE e AT B, olF A3tstr] sl 7
A& AFshs Aol =] Hrhal 4sh= B3l Zo=
Hi(Lee S 2014b)= B A1AE FubAsic) v jst
ol ool st 2 AREH 2EH AT 2275 o
URSE A7 2718 A0 & B 1(Pettit & DeBarr 2011)

Hol £ AAzet fAc N, BEA S ey o)

AREH A £2 4, 3 32 Yol U SR HH 7
P %2 4% A7K(Seo DU 2016 A& Al 2 RFol|A]

M3 Adol Urks S8l 7Hg wob f23t Aolvt gl
A2 wuEol 2 P2 Bk
SiEd s £2E B A7) B8 5 Gt of
s B ahele] e HEYY S|t AN AEHAE
WP oA oA SR AR 301, o 3.13)9) AEH
2 W47k MR 260, of: 282)0] B]3) 242k FJ3A
EUTHZ p<0.05). EZF FOPYIAE AY HB4T} BA
U AR M9 ol AEAAS wethelA oUASE
MG 4000] MHAF296) Bek folsh AEdA W

Al

2 SEREL DR
7} EUTHp<0.01).
o|A Y ofshF} 2] oAM= MUAEE HFLT
HIHH 7ol SALEH L aF0] 942 AolE HA
31, 53] Aol tigt 2EF A0 o] tigt | Fti=
?‘{ LE A o] HFTOA st =3tk Sy
TETAYO] 23 AEFHA YologE AF - IRrHTTS
A &3t Z1 0 FZ B3 (Ministry of Education 5 2015)% H} 1=
o), o]H3t FYAEFHAE F|Asly] 98 & RIEL G
gals oUALRE YR Auet LET F4
L HAuBES s Aol uiE s

4. MUXISE MEZ0} HIMEZO| AZTAE

g mEEA) Azl T Bl $EE BN
THAL 7l 2o} AE k) aghe 06002
o] Al Wt $Fol¢ick 58 HE=
442 4] met oUASE HAZ
‘ol ulm BAS A, AZTBAE A5
G2 4wl Ugkid, 3ave AZBAEE 53 3
F7}3t T2 dH(Kim MN 2013)0) A= gz}xgz 248, ojst
A2 26307 HFHEch Wkt Table 5). E3F F3H i1} o8}
A BRI AZBAEE LR HAZT HAHZ
zhol ol Hpol7} Glglisul, HAaamar ohujet et
49 BES gaos AZeYme] B2 ouxeE 43
o tha) 4 A(Han JA 0140 M= AZTHET A
QT SEE ko] T Agse] vl oy eRE o
AAE Ao Uehot, fo% Aol7t glol & A7

Table 5. Levels of health consciousness of energy drink consumption group and non-consumption group among male and

female high school students

Male Female
. Non- . Non-
Consumption . Consumption .
. consumption consumption
Variables group ar
(0=215) group ¢ value p value (n=181) group t value p value
(n=47) (n=99)
Mean=S.D. Mean£S.D.
Concerned about weight control for health 2.79+1.25"  3.02£1.09 -128 0260 3.00£1.06 3.02£1.01 -0.16 0.877
Try to take nutritional supplements for health ~ 2.04+0.90  2.30+1.14 -147 0.147 223097 2294099 -0.55 0.586
Try to read food labels to check nutrition levels ) 5.1 )4 5554105 003 0980 2754114 2574115 130 0.195
when buying foods
Tends to visit the hospital when having simple ) 591 )1 5534114 —124 0217 2534117 263127 -064 0525
body symptoms (eg. cold, heartburn etc.)
Try to read health “related books & waich ) 30,1 14 551a118 —083 0409 255113 2245111 221 0028
health —related TV programs
Total 2414£0.75  2.58+0.74 -145 0.148 2.61+0.62  2.55+0.67 0.79 0432

D5 point scale: I1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree
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o Attt vhel AuA o LSS Ao & A
HlLee 5 2014a)0] TEW AZTBAET HL A AL
27} A7 vIAE Aol de) 7015 7ol AEAt 2
of AZWAUET} B2 AL} £& A9o] g oS R

3ol Bk, WA ekl thAF AF(Seo DU 2016)
NAE oA &R 43 AP ARBAET Fe Fol A
goHoR o} AYWPES} A SR HIE Bl

of

r{o _(

AZTAE 38 = A7} o] B3 AZo|y TV T2
2 AR sk Holrh el A o8l A9, U
S8 HAZ599 47 A2 B3 o5l &
SAHp<009). ol A SR HHZY AZBAE} vy
ol wis) AojH o B ATt Aglel FEel tE 2
HBAE 4L F QT BEA HEQN) £F ngoR
w5 7)o AUASE WAL Al mAE gl of
3 GBS A £ A AT Uk Ao Bey

o mebd A3H AYBELS B DSANEY A%
o That AL Eolm AUT AT FANL BEY
2K 222 UALE HHE AN 4 Y= FEo}
shAick

5. €4 TSaH0| LXISE M BE 29
o mEeAe] oUA SR 4% BAE 8ol vjop
37] $iste] AU SR A F5E FHUSE, o, B

g &= 1Y FHRAT 19 A, Sadgiss,
H A4, P2 A, AJBAE WL ST
shof oL} SRR 212} olg 2XAY 8
AlAEH A= Table 637 2t} 3] H =3 o] Model x*-& 22t
44.924(p<0.001), 18.196(p<0.00D)2 S-ojatg o, ma =3
A AZS 95F9] Hosmere} Lemeshow A2 /‘E‘l\]?:ﬂ- Zéiﬂ(,
BPAFE ZHe zkzh 1.359(p>0.05), 14.577(p>0.05)2 <&

& Ageity = A1l Aol 248 RPL %ﬂla

Table 6. Factors affecting male and female high school students’energy drink consumption

Male Female
Variables (0=262) (n=250)
I8 Odds ratio value 8 Odds ratio value
(95% CI) p (95% CI) P
0.23 0.81
Ist 1.492 (0.087~0.580) 0.002 0.210 (0397~1.655) 0.565
Grade 0.60 0.67
2nd 0.514 (0.199~1.794) 0.359 0.406 (0349~1272) 0.218
3rd (Ref)
1.01 1.01
Monthly allowance (1,000 won) 0.011 (1.001~1.021) 0.039 0.011 (1.002~1.021) 0.016
1.06 0.83
Study hours (per day) 0.058 (0.853~1316) 0.600 0.190 (0.694-0.985) 0.033
. 0.65 0.82
Sleeping hours (per day) 0.436 (0450~0.928) 0.018 0.202 (0.611~1.092) 0.172
0.63 1.11
; ; : ) -
Perceived school life satisfaction 0.463 (0.408~0.970) 0.036 0.100 (0.799~1.530) 0.545
1.17 0.78
. 1) _
Perceived health status 0.155 (0.769~1.775) 0.467 0.246 (0.561~1.090) 0.147
1.51 0.97
: 2) _
Academic stress level 0.411 (0.916-2.483) 0.106 0.027 (0.626-1.515) 0.905
0.77 1.21
3) _
Health concern level 0.266 (0475~1236) 0.275 0.191 (0.801~1.828) 0.365
Model x’=44.924(p<0.001) Model x’=18.196(p<0.001)
Hosmer & Lemeshows=1.359, p=0.995 Hosmer & Lemeshows=14.577, p=0.068

Y Composed of 1 items(using a 5-point scale: 1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree)
? Composed of 10 items(using a 5-point scale: 1=strongly disagree, 2=disagree, 3=neutral, 4=agree, S=strongly agree)
» Composed of 5 items(using a 5-point scale: 1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree)
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oz Agstark
FEelA o ASE A FoFel Talo] i
4= HEH(0R=0.23; 95% CI=0.087~0.580; p<0.01), 3+ & £
(OR=1.01; 95% CI=1.001~1.021; p<0.05), 14 $HA]
(OR=0.65; 95% CI=0.450~0.928; p<0.05), St AE =
(OR=0.63; 95% CI=0.408~0.970; p<0.05)2] Ao 2 HA ¥ g
o % W) A9, Sahdel o] 13kl N EE
AT Bl 0230 o Wgkow, 19 SwAIIo] B
2, SJuAY VR 524F UASRE MY z}g
£ 747} 065H, 0638} Srobx) = Aoz BAE|glch vk,
g SEo| B24E JUASRE HAY FBL 1019 %
oA Aoz Lehge
oSt U&= Aot §oHel Bl Y W
= 3t & 8=(0R=1.01; 95% CI=1.002~1.021; p<0.05)3} 1
d ZHA|ZHOR=0.83; 95% CI=0.694~0.985; p<0.05)°] it}
3 ciHe) A% & §Eo FEAE AAERE 43

ﬁrﬂs

(N

UEIEN

Ao= BAE
& G744 Wi ditg mRdA S8 SU

sz a F7b odA SR sk Belol Ul
d, ol §E 1%3 39 AR oA 87t olek By ofux

SRS AT M40l B AOT BT, Eak ojshao
Wlsl rebilel oA &R 43 olRUk charet wideet Bl
o] O]O—IE]—

Ao wrtee o2 Ao B 0919) AuuA S

.l

B3 A7 (Park EJ 2016)0 4= stgAdZlo] Ye4=2, B
o] gHeo] ¥R, ARYA G AP A7 e, +H
AlZko] SRS RErE, Ha S0 Bers SR
2 ISR E TSRS, 3 "9} % A& AHgrE, B
A 2EFHAE o] WeaE, 983 T - AUHE 4Y
5wt F2E ° Bol *éﬁo < ALE Uege
U, Aol 4230 -0.011~0.11822 v gtk E31 oy

AF2E AHtte Myt Fade A45F A3 2235

ARG $:20] v AL H)8) £ RO 2 BT (Azagha
5 2014)]0] EAA] =2 gick a, =) ek oAk A
AME AR GRol thet elajo] FHH Feel oA
SRS o ol AT o] oA SR 4ol upe 2zt
43} BAE B AHAFTE B 202 Q4] o] I
23H(Kim 5 2015), SF& 3}= tigalo] 28x] g2 o
S Hl&f AR AH FE] w2 AR BHIHY
CHYun 5 2013). €7] tjshd <] Aol A, AL o
UAERE AFshe AT A%, FAHA &5 A%, &3
HFH o7, 2 F AEg o] AuAER dF ARl 9=

Al

@ AR E ket A
FR o m(Bulut 5 2014), = t}E A-H(Attila & Cakir 2011)9]]
M distel A, stk AR Y 7he o, dae A
oR, 3 & gEo] oA gE 43 ARo] FFL ujAE
Aoz wug v ek

PESYS o @ g A A& 3
3o 80| ko 4 WAGE 7
o Jetalat g g gEo| W Zro] A2 ofstaol
AAGE 43 Bl &7 L}Ewur °l Ag nshy ol
dde] w2t ouAEE AFol 9+ v addle &
o7k A7l A RE] dagE Eol7] flste] & I+
2oE EYj2 JE wE °1]L111%E Gl A
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AA=E 43 &8l A4 24E 25 die 25 %
THE Zsof stk £ 2 dFold e S5 4 A
F, AT 52 FHLE AJUASEE AFste

IS F| FAES AT Fol= oA Fliske
Jo2 Ho| ZAMeE AHHJ=H, olHT FEEe
WA B7] A% ARG Al oUAZES A7
faldel dish & o FAIA HEE AFshet FHE F
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dol 33hdo]a

30, ofN ol

o2
L AN o FlF _{SE,

=
=

S~

O

£ BEAQ FAMLE AL volet. oleid 4T
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£ ATeldE Hax e g DEIE oo oy
AeR AH AU 2AL, Aol gt U SR A4
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1. ZAERRS] oF 3/4(73.1%)2 HE 193 qUASE
A3 Aol Qe AUAeE AT doH543%)
o] ofSHY(4s 7)ol BI3H e, SHAE R 38RAGS.6%) 2
2835 4%)0] 13PA@9.0%)] HI) & o Wakeh. 3t o
Aem YATOE T T S| 78 U oHG03%A S
B4 4000 ISl 29 o4 WL, 19 AR
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Bago APt oF 2/3(67.8%)= ATt =, Hat
R(81.5%) 2] AFuf&o] ASAY(56.3%)l Hld) EUTh S5
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