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Correlation between High-Caffeine Energy Drink Intake and
Mental Health in High School Students
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ABSTRACT

Purpose: In this study, we analyzed the correlation between high-caffeine energy drink intake and mental health
in high school students. Methods: Analyses were conducted using the data of 27,097 responses from the 2015
Korea Youth Risk Behavior Web-based Survey of general high school students. Data were analyzed by logistic
regression based on a complex sample design. Results: High-caffeine energy drink intake was positively corre-
lated with the rates of smoking, alcohol consumption, violence, depression, and suicidal thoughts and negatively
correlated with the sense of happiness. Conclusion: High-caffeine energy drink intake has a significant impact
on the mental health of high school students. Therefore, in-depth research and policies on high-caffeine energy
drink intake and the mental health of young individuals are required.

Key Words: Energy drink, Adolescent, Mental health, Caffeine

al

rhu

M

24

1. o7

8F Aol &3] T = Sl=
T}2 0|20 & oifA] L& (energy drink)gt %= 2t} 1}
A Fdoll= v A SE o tiet F234E A Y7 e §IA|
UARE GFgo] EOIUA] L, iRl B, vlEtl, A
=, 715}7“?1&50] TR FRE AUA SR RED
ATH1]. o]23t S2E &%1%}741011*1 oquA Far 7
SP% A 44&19& A, s &, Y2 sl a
7] WizoltH1]. Lim [2]& Y7 S2E 7|64 58

7ML YA 2

A 92 38, 5 9 U
Sfsto] el gl on, Qe o 2 ko) 7is)el
ek et ot sick o) $37h 2
o4 ol B AATelolA )
T A7 AuA 55E AA 7
ke, rpelo] 298 oA &
Energy Drink, CCED)+&= 1962 of] Y Eoj|A] R|<&2& Q1 o1 X
E AT, A B SA Y2 B B0 R A2 iy
o 2A 202 SAIH A2 1982 L AEZ|olofA Red
Bullolah m7}welo] 348 8527 2418 Aldoletm
Tk o] 5 19974 u]=of| A Fulj 7] AJZkshEA B 22 Al
Ao] B 0 2 AR 2.3 YLk,

=
c]"cT

_,;oj_‘_n..

(Caffeine-Containing

Corresponding author: Sang-A Kim

Department of Silver Welfare, Dong Seoul University, 76 Bokjeong-ro, Sujeong-gu, Seongnam 13117, Korea.
Tel: +82--31-720-2216, Fax: +82-31-720-2916, E-mail: sakim@dsc.ac.kr

Received: Aug 23,2016 / Revised: Oct 26, 2016 / Accepted: Nov 18, 2016

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// creativecommons.org/licenses/
by-nc/3.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

132 Journal of the Korean Society of School Health



a7tmel o x| S=HF et A

7H QS #A 2 FF41 SEA ke R, EUS I
e T EF3E AERAloIY “1]’\771? 9 #4H8ol % 1[4]
| %] o] Tt} £-§ A| APgo]| o] 27 & k= QITH5]. o] 2f
Sho] sh 2ol 4 ofuix] Lok BT ApAk o] ﬂoh_ 3
tH6]. T8 oA =8 % EFSA (The European Food Safety
Authority) 471 of2lo]s} oo U7 SR 2 I3t 7}
#3137 S7FeHAA AR EA7F H AL 9l Bar gk up
ALL[7], ofFh ol FadE9] 7H| 9l A FH7H AT e =L
HEHRF o #AY &= A= Aol 4FE B Atk

u LB

¢

n%

YN E FAdES] x| L& A7 271511 9
=5 B5T TR AY SO WYL P w2
£ 734sh7] st a7l =59 8|7t SISk ok
9. WM oA FE2= FAFY A, A== T
R dis g %‘EW UAIRH10], 7HI & o= 588 73+
Al Bt 2= EL} WAE ARG EA7H IS 5 2
ol HZsHA] ¢ % 2t 2%, 2 59 FA-go|2haL st
Zol g2 7 —}%—e— A= dHlMe date A8 5
A7) AP g 4= QEH11].

/‘ﬂﬂliﬁﬂ—"rL(WHO)"ﬂ/ﬁ% RS N 222 5
= At oA B 4= Qe BE Y AEH Ao 4
StaL, AYAHE 0 2 SE et o 24 A QAR of 7] o = Q=
el =2 g o5k v Qlok. 5k A 3 =4 A
02 B £ 9ItH12]. o} AW 79 A AL 7|2
AT 227G oA e A ol 7] el e
Sl gk A2, BE, A Hol il YleA = s o 5t
o, F42d719 F8 BAAY 2A2E 2, A
AR RZ, Bebapoll, 3ol %ﬂ-%zrﬁ}é%%xa“é%,
A o) %ol 5-o] ATH13]

22 =l 7 U4 g B dFE2 diEE 2
ﬂﬂl"l °1]L11] ii*éﬁ“% AH B °1*4 ’EiE% ikﬁkétﬂ 1

fm@

—

3

JZi rlo ro, oo 1

al,
A
3
S E
u
o=z

°4¥~5 S A1) 2l 1A o] B AT E
ojnf, 17k ]l oA F=7F ZAZAZ N A= SFl &
o AT k) o] FolxR] Ratsith. 53 2
B ko 2 g A Foluy] PET

ojofl o] gt 7M1 AU A HE b H AT A
o thet ol 22 WA & B wAS B ARy, kA 3
SN S0 HAE AP a0l ZAF AR E AFR3)]
a7k Q1 A A] =9 e e B ol ZF2E L ]l
= AT 4TS BT AL BH o2 sigrk

[

o] A= AT ER A St 221 3l TN
3FIL Gl 20159 H AW AP 2eRIRAL YRR E 24
atglch FadAazg g alRAbe #2252 SIS
FZHo] AR E o, 13} 2EU L ha, 23} &S
EFoR ST 1A 22 FHE BT St P RE
ﬁf‘& T 2E0AE A ABSSHOR BRSNS

ot 22} &2 AAE FEstwof|A] shAERE 1]

M2 TR 2 32513 H14]. o] A+ 7R 52
L KR35} 95fo] o] ARG A LUt 1S5 F EA
3hA| 3191 B4 5ta1 e} npo] AE| 1 A LJgh Y¥HA| 3L 155
A o zpel 26,097 tjAro 2 st

:L

3. A=+

o] Aol ALGE AFETE FAAZ W Ll
o A A A HolR -2 AP AHgaksieHI4L L
Hel Mol AANEE FRH 0B LAk Y 4, 3
sk2 golatgict. mobsel Ay A SRAHE 22 7Y Bt
QhubY, 3 108, 5 3~4M, 5 5 oA 0 2 e
of 25},

B SIS X2 20U 51 ol gt
A AR2 A stglon, AR e R = HT i
ol &= vkl Bl Al ARR skt £
A& A9 o= HT 1HE S 2 Adul, A ]lellAl 4
(AIAA 3, FYh tEd 5)= B9l oM ARE w2
Aol YA ARE Z et S22 FT 1270 542
Z o)A dAY SRS 23t = 2 A7)
o2 oStk AU 2 12719 B LA
S A2 Ho] A o R Posteint. G Puzt
© A duhit Esitkn AZReA S e PR
W, R AR W, BE, O BAW W, WS B
W Fol A ShHE 12 sto] of$- EL= ofz = Holet

-

+e 7] Fo| 9l =X

FE,

Vol. 29 No. 3, 2016 133



4. XAIREM

oMt
B
i)
)

A etz 24 o] ket Ha
QY 5 RS I1EAL RojE BatuEo 2 A
b b B40) MIERA S Algfa RE 24
P BEAA AT 72271 e BE3tgEe] B
S 283l TH14]. 24L& 3l Lduta 54, A%
e W= R 2Aste] 7o S4S wefstslon,
27H|]l SR A H 3 whE A RIERS 2
stat 7ho Al A& F3t] SAH Y #2d&SAS (94) &
A Z23S ol gote] FA ST Bk A dF=
A= AE, s, FAGEE SAISH] Aste] e EA A

[‘_

]

N

X oo 2w
w yo Mo
o L

T
=

0

9 7S S SR 0 2046 29
BAjo] 4 7k 2l S50 A G A4S ohd B
W2 24m9) hEol oA g 798 7| 202 A
- RPE] s
Hd

1. Uy £y 24

HadAgAR el zol 9 ENEY duby
=4 24 Aks A ug, gebio] 50.8%H.ow, 180l

32.7%, 2814 0] 33.1%, 381 0] 34.2% ST}, ZARI}12] 88.0%
7t 27HE]l oHR] S&2E vRAIA] 9T Qljlen, = 1~2¥2
8.4%, - 3~43)=2.1%, 3 53] 0|42 15% S TH(Table 1).

Table 1. General Characteristics of Subjects
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Variables Categories n Unweighted % Weighted %
Gender Male 13,399 494 50.8
Female 13,698 50.6 492
Grade 1 8,891 32.8 32.7
2 8,933 33.0 33.1
3 9,273 342 342
Economic Status High 8,556 31.6 32.0
Middle 13,331 492 489
Low 5,210 19.2 191
Intake of high-caffeine drink No 23,841 88.0 88.0
1~2/week 2,292 8.5 8.4
3~4/week 551 2.0 2.1
>5/week 413 1.5 1.5
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Table 2. Mental Health Status of Subjects

MF L ZoA

Variables Categories n Unweighted % Weighted %
Smoking experience within I month No 24,460 90.3 90.2
Yes 2,637 9.7 9.8
Alcohol experience within I month No 20,973 774 77.7
Yes 6,124 226 223
Violence treatment within 1 year No 26,575 98.1 98.1
Yes 522 1.9 1.9
Experience of depression No 19,987 73.8 73.9
Yes 7,110 26.2 26.1
Suicidal ideation within 1 year No 23,899 88.2 88.1
Yes 3,198 11.8 119
Sense of happiness No 10,498 38.7 38.8
Yes 16,599 61.3 61.2
Table 3. Distribution of High-caffeine Energy Drink Intake by General Characteristics (Unit: Weighted %)
Variables Categories No 1~2/week 3~4/week >5/week X [4
Gender Male 85.9 9.8 25 1.9 90.6 <.001
Female 90.2 7.0 1.7 1.2
Grade 1 89.1 8.1 1.6 1.2 58.3 <.001
2 88.7 8.0 21 1.2
3 86.3 8.9 25 22
Economic status High 86.9 9.0 24 1.7 254 <.001
Middle 88.9 79 1.8 13
Low 87.5 8.6 21 1.9
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Table 4. Results of Correlation Analysis of Relationship of High-caffeine Energy Drink and Metal Health (Unit: Weighted %)

Variables Categories No 1~2/week 3~4/week >5/week X P

Smoking experience within Imonth ~ No 911 84.6 82.6 79.0 199.7 <.001
Yes 8.9 15.4 17.4 21.0

Alcohol experience within I month No 78.6 71.7 70.2 65.4 113.4 <.001
Yes 214 283 29.8 34.6

Violence treatment experience No 98.6 96.4 93.1 83.5 610.4 <.001
Yes 14 3.6 6.9 16.5

Experience of depression No 753 67.2 61.2 452 305.3 <.001
Yes 24.7 328 38.8 54.8

Suicidal ideation No 88.9 85.7 79.3 65.9 265.2 <.001
Yes 111 14.3 20.7 34.1

Sense of happiness No 37.7 42.5 51.4 60.6 146.0 <.001
Yes 62.3 57.5 48.6 39.4

Table 5. Results of Multiple Logistic Analysis of Relationship of Metal Health and High-caffeine Energy Drink, Controlling for

Gender, Grade, and Economic Status

1~2/week 3~4/week >5/week
Variables No
OR (95% CI) OR (95% CI) OR (95% CI)
Smoking experience Reference 1.68 (1.45~1.94) 1.85 (1.45~2.37) 2.22 (1.64~3.01)
within I month
Alcohol experience Reference 1.37 (1.24~1.52) 1.41 (1.15~1.72) 1.72 (1.34~2.20)
within I month
Violence treatment Reference 2.40 (1.80~3.20) 4.80 (3.23~7.11) 1291 (9.68~17.22)
experience
Experience of depression Reference 1.54 (1.40~1.70) 2.00 (1.65~2.43) 3.82 (3.10~4.70)
Suicidal ideation Reference 1.37 (1.19~1.58) 215 (1.71~2.71) 4.32 (3.44~5.43)
Sense of happiness Reference 0.80 (0.73~0.88) 0.55 (0.46~0.66) 0.38 (0.31~0.48)
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Figure 1. Odds ratio of Metal health and Frequency of high-caffeine energy drink intake in multiple logistic regression.

3 Ak BAN el mebd = A S ek 3
PSS HANES g £, AR F ook

Y B HHNEA 7 ol 3 A &

%

R

Fra7dol = HoZ sl g LEo| LR ST
HlE7} 37HE 4 Qleh1s). Eot ALES SIS SF0 &

A U JAAZe] BEA7L SHHE 7h5A o] 24|, o] st
AR EES 27l S2| AF et 4ol wotARE
TEYES SR BE AR BAHYL S %M

27l A SR AN 22 E F

o) AN
3T AT

r4n

q4& 55
o] 8=t ol% A = I EY] 7Y YA &
239 FAL] AR folah Erhe ABAT[19 2
afo} A3 of AN FAA7 2o o)
SR8 o Wol AahE AE T oA G2 9i3)
K3 82 ] Bt A 7] 5Bl et 571 Ao
B vl Aolek stk teh T7imel oA $2
of et A2 2 114] 50| Feshrin g Aoich 7 2
Fsllel ofu A 2 Wo phlSS £5go] folalA &
37119 B} 0|50 3 A2 HEAAE 4
itk 27131910l T4 oA =0 EET AJFEo] of
F 012 o8 FE0 % o]0l Shgo) Frin W AT
[6]7} 21T} Marczinski®} Fillmore [20]= 71912 & & A}
b 480 &, B3] Bot &8 FARr} go] upA| 1%
akx] goll @ FH3 AAY 7)Aok 28-S 5] Wil 2

ot 7h ol o] A Ttk ko] 43 HFHE oblstL,
T AT AA A ZA A F2pgo] ojuAY oA Y ALzt
WA A 7HA & 4= ookl % v gl

27kl ol 2] & AV =T} w20 E £
£0] &2 23+ Malinauskas 5{21]0] 71912
AE A=, A 98E sk BAEH Yol AF ek 232t
oz ZgS YAsitty B gk A3d get SAKSE 2 1
o} ol gt Ay A A Ihe} $ 79l HEdt A F
o Agolut 7o) P5 Foljot 22 EAE Yo =R oR
HuE 3 Q7| qiof[22], 27t9|Ql oY A] SR E g 2
5 EAE sl $igt =g o] a7 =i

A7 U] &7 AAFHRIET 2S48 27 B E
o] ¥, YEZ AP Eo| I, olzet Ak 7t
o] XA A7t ob g A AT o P w] e A
AH[22,23] A 7ot YA Lim [2]& 7H o] 75, &

A= 44
A%

nﬂm

i‘E

H, B¢ AR I e S5 ST e = 5 Y
FESAS TN = Aok S B3 1S

3

=

o 7sel oA SR AHNEA £ 848 A2 A

Fo] £& A2 ekt Z3He 7h2lo] Auw A0 B,
971 F7HN7 T[] o]efat Had o] $-go] AALaZ}

[eNelks

3§
W 4

A3}

=

} Ak

o=

ol

o] YTk BIEt Lee S[25]9 A7A = A
Z, WA MR 927 ABEL S

S8 & AAES ATE M7= A

o
30

=
2

Vol. 29 No. 3, 2016 137



I:_I‘I'%)‘;I . Ht
26102 348 4 ¢lek. 2l I7h) 2 Ui x] L2l BT
$o4E PEY A B 3 w% A3 0870

P2 v 2

[27]0| B2 ¢ 5@—“57%‘% HaAE Ao

M)
rhu

o] A 172l S8} TS EHAY 9] A A 7| m| 2] &
e B8 %’46“P°ﬂl /?J_H*J*HETOM —’F 3}1 2]

rl

P

A 85 4307} A7l S915H A oA e,
5 TEAEY T oA &2 4 BN A5
7] $JshA 3R, TESAS iAoz bl oux] S
of et P32 QI3 GAAZ BASE sofstolol gk B
A AL A ) S A, oAl
23 AR ETE BT 5 Yk FAA 1Y BEL
4 Qe s B8 5o 1ol Aslcloraie,
A, o] old4s el o] S& AT B

RS AR 2718 L o §2 RAEH ALY ES 38
a7l Sl Rol0] A% ARH, HAH Az B e
of Bheloll el JFS ) & YL AX T 5 Y=
S5 et shj e =7} B sl

o] A2} oloji HT So] oy Wl AT BHL
23 9l TRl x| S= Aol Y, T, S8 of
Uzl 987 AL FRH o8 LT Y FBA S0t
ot JAAZTES) ATAE BAlalol, 271l o 4] &=
o] 41719} HAAZo] S-S BA ol AL 4 ATFE AL
Rtk Holth. alA T o] Al theT} e ARE S
27 it} A, 2 ATl N BEE =7} YekARol] o
2ol ATTA S & 4 QIohe Holth B4, 2 ATo|H T4
B A 27} 7)1 20 AV 24 Apolm F&w4T} v 24

.

sto] ZF FEH o] FFS A F Qe TR HPrES S
23] 35kl SAY 4 ISl wEkA S AFtolM= A
A7 deE 2 YA ge] ¥, AL A 14|, 44, AA1F
A S22 BT FEFE A= FAR] HeES
g A7 ad Aolh. wEkA T& Aol a7t
138 Journal of the Korean Society of School Health

T2 U X SR FAAZ] S-S BAS A 0z
243 5 Gl APAT U B5E AT A
E3 AN ZEHA £ HAAZ

43
P WSS FASHE AT BRT o]

REFERENCES

1. Zucconi S, Volpato C, Adinolfi F, Gandini E, Gentile E, Loi A, at
al. Gathering consumption data on specific consumer groups of
energy drinks. EFSA Supporting Publications. 2013;10(3):1-190.
http:// onlinelibrary.wiley.com/doi/10.2903/sp.efsa.2013.E
N-394/pdf

2. Lim HO. A Survey on side effect of energy drink. Survey Re-

(

o

port. Seoul: Korean Consumer Agency; 2013 November. Re-
port No.: Consumer Safe 2013-1.

3. Chad ] Reissing, Eric C Strain, Roland R Griffiths. Caffeinated
energy drinks-A growing problem. Drug and Alcohol Depen-
dence. 2009;99(1-3):1-10.
http:// dx.doi.org/10.1016/j.drugalcdep.2008.08.001

4. Arria AM, Bugbee BA, Caldeira KM, Vincent KB. Evidence and
knowledge gaps for the association between energy drink use
and high-risk behaviors among adolescents and young adults.
Nutrition Review. 2014 October; 72 Supplement(1):87-97.
http://dx.doi.org/10.1111/nure.12129

5. Kerrigan S, Lindsey T. Fatal caffeine overdose: two case re-
ports. Forensic Science International. 2005;153(1):67-69.
http:// dx.doi.org/10.1016/j.forsciint.2005.04.016

6. Marczinski CA. Can energy drinks increase the desire for more
alcohol?. Advances in Nutrition. 2015;6(1):96-101.
http:// dx.doi.org/10.3945/an.114.007393

7. Breda JJ, Whiting SH, Encarnagdo R, Norberg S, Jones R, Rei-
nap M, et al. Energy drink consumption in Europe: A review of
the risks, adverse health effects, and policy options to respond.
Frontiers in Public Health. 2014;2(134):1-5.
http:// dx.doi.org/10.3389/fpubh.2014.00134

8. Seifert SM, Schaechter JL, Hershorin ER, Lipshultz SE. Health
effects of energy drinks on children, adolescents, and young
adults. Pediatrics. 2011;127(3):511-528.
http:// dx.doi.org/10.1542/ peds.2009-3592

9. Lee B, Kim KM, Kim B, Kim B, Kim J, Lee I, et al. Caffeine con-
tained beverage intake and sleep quality of university students.
Journal of the Korean Society of School Health. 2014;27(1):31-38.
http:// dx.doi.org/10.15434 /kssh.2014.27.1.031

10. Reissig CJ, Strain EC, Griffiths RR. Caffeinated energy drinks-a
growing problem. Drug and Alcohol Dependence. 2009;99(1-3):
1-10. http:// dx.doi.org/10.1016/j.drugalcdep.2008.08.001

11. Julian LM, Griffiths RR. A critical review of caffeine withdrawal:
empirical validation of symptoms and signs, incidence, sever-
ity, and associated features. Psychopharmacology. 2004;176:1-



nsstdol u7tH el oUX|l S EHF e YHNAY

29. http:// dx.doi.org/10.1007/500213-004-2000-x

12. Chung M]J, Han SS. A Study on Improvement through the
Policy Analysis of Child and Adolescent Mental Health. Kore-
an Journal of Child Welfare. 2008;6(3):71-98.

13. Choi S], Hyun JS. Development of the scale for youth's happi-
ness. Forum for youth culture. 2011;27:180-207.

14. Korea Centers for Disease Control & Prevention. Reports on
the Korea youth risk behavior web-based survey. Youth Risk
Behavior Report. Chungcheongbuk-do: Korea Centers for Dis-
ease Control & Prevention; 2014 December. Report No.: 11-
1460736-000038-10.

15. Do YS, Kang SH, Kim HT, Yoon MH, Choi JB. Investigation on
the consumption of caffeinated beverages by high school stu-
dents in Gyeonggi-do. Journal of Food Hygiene and Safety.
2014;29(2):105-116.

16. Cho HS, Kim YO. The Study on Korean Youth's Status of Beve-
rage Consumption and Preference of Beverage in Chunnam
Area. Journal of the Korean Society of Food Science and Nut-
rition. 1999;12(5):536-542.

17. Lee KW, Lee YM. Nutritional Knowledge, Attitude and Behavior
of College Students in Seoul and Kyunggido Area. Journal of
the Korean Society of Food Culture. 1995;10(2):125-132.

18. Yoo HS, Sim KH. Survey on the high-caffeine energy drink
consumption status of university students in seoul. Journal of
East Asian Society Dietary Life. 2014;24(3):407-420.

19. Park JS, Lee EJ, Lee CY, Jeong HS. Consumption status, risk
awareness and experience of adverse effects of high-caffeine
energy drink among university students. Journal of Korean
Public Health Nursing. 2015;29(1):102-114.
http:// dx.doi.org/10.5932/JKPHN.2015.29.1.102

20. Marczinski CA, Fillmore MT. Clubgoers and their trendy cock-

tails: Implications of mixing caffeine into alcohol on informa-

tion processing and subjective reports of intoxication. Experi-
mental and Clinical Psychopharmacology. 2006;14(4):450-458.
http:// dx.doi.org/10.1037 /1064-1297.14.4.450

21. Malinauskas BM1, Aeby VG, Overton RF, Carpenter-Aeby T,
Barber-Heidal K. A survey of energy drink consumption pat-
terns among college students. Nutrition Journal. 2007;6(35):1-7.
http:// dx.doi.org,/10.1186/1475-2891-6-35

22. Steinke L, Laufear DE, Dhanapal V, Kalus JS. Effect of energy
drink consumption on hemodynamic and electrocardiogra-
phic parameters in healthy young adults. Annals of Pharmaco-
theraphy. 2011;43(4):596-602.
http:// dx.doi.org/10.1345/aph.1L614

23. Jeon HS. Effects of smoking, drinking and drug use on the
adolescent's suicidal ideation by using the data of the Korea
youth risk behavior web-based survey through from 2008 to
2014. Journal of the Korean Society of School Health. 2015;28
(2):99-110. http:// dx.doi.org/10.15434 /kssh.2015.28.2.99

24. Richards G, Smith AP. A review of energy drinks and mental
health, with a focus on stress, anxiety, and depression. Journal
of Caffeine Research. 2016;6(2):49-63.
http:// dx.doi.org/10.1089/jcr.2015.0033

25. Lee SJ, Moon SM, Lee JM, Yon K]. The moderating effects of
permissive attitude toward Suicide and experience of suicide
loss on the relationship between depression and suicidality.
Korean Journal of Counseling. 2015;16(4):23-43.

26. Kahng SK. Does depression predict suicide?: Gender and age
difference in the Relationship between depression and suici-
dal attitudes. Korean Journal of Social Welfare Studies. 2010;
41(2):67-100.

27. Battle J. Relationship between self-esteem and depression. Psy-
chological Reports. 1978;42(3):745-746.

Vol. 29 No. 3, 2016 139





