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AbstrAct
Objectives Concerns about the use of highly caffeinated 
energy drinks among Korean adolescents remains. We 
compared adolescents’ perceptions regarding the use of 
drinks to their behaviours and factors.
Design A structured questionnaire based on the Health 
Belief Model was administered to 850 freshmen and 
sophomores at three high schools in Bucheon, South 
Korea. Benefits were defined as beneficial effects from the 
use of highly caffeinated energy drinks (eg, awakening 
from sleepiness) and harms as adverse effects of the 
drinks (eg, cardiac palpitation). Likelihood of action 
represents the likelihood of taking actions that are 
perceived to be more beneficial after comparison of the 
benefits and harms of caffeine use. Descriptive analysis 
was used to quantify the relationship between their beliefs 
about highly caffeinated energy drinks and their use. We 
conducted hierarchical logistic regression to compute ORs 
and 95% CIs for: (1) demographic factors, (2) health threat, 
(3) likelihood of action and (4) cues to act.
results Altogether, 833 students responded to the 
questionnaire (effective response rate=98.0%). About 
63.0% reported use of highly caffeinated energy drinks 
and 35.2% had used them as needed and habitually. The 
more susceptible the respondents perceived themselves 
to be to the risk of using these drinks, the less likely they 
were to use them (OR: 0.73, 95% CI 0.50 to 1.06). The 
more severe the perception of a health threat, the less that 
perception was associated with use (OR: 0.44, 95% CI 0.29 
to 0.67). Likelihood of action was the strongest predictor 
of use, explaining 12.5% in use. Benefits and harms (OR: 
4.43, 95% CI 2.77 to 7.09; OR: 1.86, 95% CI 1.16 to 2.99) 
also were significant predictors.
conclusions Enhancing adolescents’ perceptions of 
benefits and harms regarding using highly caffeinated 
energy drinks could be an effective way to influence the 
use of these drinks.

IntrODuctIOn
Highly caffeinated energy drinks are often 
used by surgeons to help address the fatigue 
caused by long working hours and by students 
seeking cognitive enhancement.1 2 Many 
adolescents consume highly caffeinated 
energy drinks, expecting these drinks to 

quickly increase their alertness and replenish 
their levels of mental and physical energy.3–7 
Caffeine was consumed in the forms of 
caffeinated drinks, tablets, as well as coffee 
by German adolescents.8 Male students in 
North America tend to consume these drinks 
in conjunction with other substances while 
participating in sports.9 High school students 
in Korea tend to consume these drinks to stay 
awake while studying for exams in an envi-
ronment of fierce competition for admission 
to prestigious colleges. Students in Korea 
are under extraordinarily high pressure to 
academically achieve, and this is evidenced 
by the fact that in 2013 the academic stress 
index in Korea was found to be 50.5% higher 
than the average (33.3%) of the 30 countries 
surveyed.10

Caffeine is a methylxanthine that stimulates 
the central nervous system. It increases alert-
ness and concentration, but excessive caffeine 
ingestion can result in numerous physical 
and psychological symptoms, including irrita-
bility, anxiety, depression, nervousness, sleep 
deprivation and headaches.11 It also could 
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strengths and limitations of this study

 ► This study measured the explanatory power of 
each factor influencing the consumption of highly 
caffeinated energy drinks and compared these 
power levels between factors.

 ► The relationship between adolescents’ beliefs 
concerning highly caffeinated energy drinks, such 
as perceived health threat, and likelihood of action, 
cues to action and current use, was identified using 
the Health Belief Model.

 ► The sample used might not be representative of 
all Korean adolescents across regions and school 
types.

 ► Other sources of caffeine intake, such as colas, 
and measurements of caffeine intake, such as 
frequency, amount ingested  and duration of use, 
were not considered.
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elevate blood pressure and cause dehydration and, in 
extreme cases, heart attack.12 Long-term overconsump-
tion of caffeine can cause stomach ulcers, erosive esoph-
agitis or gastro-oesophageal reflux disease.13 The use of 
caffeinated energy drinks has been associated with symp-
toms, such as headache,14 gastrointestinal problems,15 
insomnia,16 loss of appetite17 and anxiety.18 Moreover, 
caffeine can also negatively influence adolescents’ devel-
opment because it can disturb sleep between 23:00 and 
2:00, a time when growth hormones are mostly secreted. 
Also, the oversecretion of peptic acid caused by caffeine 
intake can cause nausea that might deter the growth and 
development of very selective eaters.19

Users of highly caffeinated energy drinks are likely to 
experience feelings of depression.20 Adolescents’ use of 
highly caffeinated energy drinks has been strongly asso-
ciated with their concurrent use of alcohol, tobacco and 
narcotics.21 Therefore, overuse of these drinks could 
negatively influence adolescents’ health and behaviour. 
In 2011, based on the evidence of adverse health effects, 
the American Academy of Pediatrics recommended 
adolescents aged 12–18 years old consume no more 
than 100 mg of caffeine a day.22 Nowak et al studied the 
consumption patterns of energy drinks in Poland (2629 
students in junior and senior high schools) by defining 
overuse as daily consumption of energy drinks, too much 
use as consuming these drinks a few times a week and 
much use as consuming these drinks once a week.23

The Health Belief Model (HBM)24 is a commonly 
employed theoretical model used to explain the relation-
ship between individuals’ beliefs and their behaviours 
in individual areas of health.25 In order to assist deci-
sions concerning the correct actions to adopt to 
address certain issues, the model advocates considering 
‘perceived health threat’, ‘likelihood of action’ and ‘cue 
to action’.26 Specifically, ‘perceived health threat’ relates 
to perceived susceptibility to a particular health problem 
and the perceived severity of that health problem; 
‘likelihood of action’ is defined as when an individual 
considers the perceived benefits and barriers associated 
with certain actions; and ‘cue to action’ is defined as 
exposure to commercial advertisements and recommen-
dations from acquaintances that encourage the user to 
make a behavioural change.

Thus far, little is known about Korean adolescents’ 
patterns of use regarding highly caffeinated energy drinks 
or the factors associated with such use. Consequently, 
this study analyses Korean adolescents’ perceptions and 
behaviours regarding highly caffeinated energy drinks, 
including their awareness of the health impacts, their 
patterns and reasons for use and the factors associated 
with their use of such drinks. Specifically, we hypothesise 
that adolescents’ patterns of use of highly caffeinated 
energy drinks may be determined using the HBM models’ 
aspects of ‘perceived health threat’, ‘likelihood of action’ 
and ‘cues to action’.

MethODs
study participants
This study analysed survey data sourced from 850 high 
students from three high schools based in Bucheon, 
Korea. To obtain these data, a structured, paper-based 
questionnaire was distributed to all freshmen and soph-
omores at the three selected high schools. Each student 
was asked to complete the questionnaire independently, 
and then return it to the survey administrator; the 
students’ responses were anonymous. Survey distribution 
and collection was conducted over 8 days, from 5 April to 
13 April 2015. The study protocol was approved by the 
Sungkyunkwan University Institutional Review Board 
(IRB No. SKKU-2015-02-004).

conceptual model and measurement
To identify the factors associated with the use of highly 
caffeinated energy drinks, the survey questionnaire used 
was developed based on the conceptual framework of the 
HBM. As mentioned above, the HBM comprises three 
factors: perceived health threat, likelihood of action 
and cues to action; we decided to allocate two questions 
to each factor and to use a five-point scale to measure 
responses.

Perceived health threat: susceptibility and severity
The decision to measure perceived health threat in the 
study was based on the premise that individuals choose 
to adopt certain health behaviours when they believe 
that their health is threatened. Perceived health threat 
has two measurable dimensions: perceived susceptibility 
and perceived severity. In this study, we defined perceived 
susceptibility as relating to the belief that one is suscep-
tible to health problems, diseases, disabilities and inju-
ries as a result of using highly caffeinated energy drinks, 
and we defined perceived severity as relating to whether 
respondents regarded the ill effects of using these drinks, 
such as death, disability, chronic pain, economic diffi-
culties and damage to family or social relationships, as 
serious rather than trivial.

Likelihood of action: benefits and harms
To measure likelihood of action, we based our ques-
tions on the assumption that individuals choose to use 
drinks when they expect the benefits of these drinks to 
outweigh the drinks’ harms. We employed two variables 
to measure this factor: benefits and harms. Specifically, 
we defined benefits as the beneficial effects obtained 
from the use of highly caffeinated energy drinks (eg, 
increased alertness), and harms as the adverse effects of 
such drinks (eg, cardiac palpitation). Furthermore, we 
defined likelihood of action as the likelihood that a user, 
after comparing the benefits and harms of caffeine use, 
chooses to continue drinking caffeinated drinks because 
the consequences are perceived to be more beneficial 
than harmful. The questions in this regard were only 
directed towards respondents who reported that they 
had used these drinks.
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Table 1 Summary of scales, variables, measure values and analysis values

Scale (composition) Variable Measure value Analysis value

Demographic factors Age Years Constant

Sex Male/female Male=0 and female=1

Grade/stress about grades 3-point scale* 2 or 3 points=1 and 1 points=0

Parents’ education status
(father/mother)

High school degree or less/
college degree/graduate degree

High school degree or less=0, 
college degree and graduate 
degree=1

Socioeconomic and health 
statuses of parents (economic/
health)

3-point scale* Above average=3
Average=2
Below average=1

Previous health education on 
safe drug use

Frequencies ≥2 times=1 and <2 times=0

Perceived health threat Perceived susceptibility
Perceived severity

5-point scale† 4 or 5 points=1 (positive) and
≤3 points=0 (negative)

Likelihood of action Benefits
Harms

5-point scale† 4 or 5 points=1 (positive) and
≤3 points=0 (negative)

Cues to act Media
Recommendation from family 
members or friends

5-point scale† 4 or 5 points=1 (positive) and
≤3 points=0 (negative)

Caffeine use Current use of highly caffeinated 
energy drinks

2-point scale‡ Current use=0,
current do not use=1

*More than middle=3, middle=2 and less than middle=1.
†: Strongly agree(5), Agree(4), Undecided(3), Disagree(2) and Strongly disagree(1), ‡: Yes(0) and No(1)

cues to action: media and the recommendations of family 
members and friends
Cues to action is defined as strategies used to activate indi-
viduals’ ‘readiness’ to engage in certain behaviours.27 In 
regard to this study, the variables in question concerned 
cues from the media or recommendations from family 
members or friends to use caffeinated drinks. Specifi-
cally, media cues relate to exposure to mass media, such 
as television, magazines and the internet, which might 
influence adolescents’ beliefs that using highly caffein-
ated energy drinks is useful for recovery from fatigue and 
preventing drowsiness. Meanwhile, recommendations 
from family members or friends were also included in 
this study because these individuals commonly influence 
adolescents’ behaviours.

Demographic factors
Age, sex, grade (academic report), extent of stress 
regarding grades (perceived pressure to academically 
achieve), the respondent’s parents’ economic status, 
health and educational levels and the respondent’s 
previous education on safe drug use were in the model. 
The respondents were categorised into three groups by 
grade, stress regarding grades, socioeconomic status and 
health of parents. For each variable, the average was set 
based on the respondent’s subjective evaluation. The 
respondent was then asked to select one out of three 
choices (below average, average or above average). 
Each parent’s educational level was classified as high 
school degree or less, college degree or graduate degree. 
Previous education on safe drug use was the number of 

times the respondent had attended those educational 
programmes.

the structured questionnaire and coding
A structured questionnaire was developed based on the 
conceptual framework of the HBM. Each factor of the 
HBM consists of two questions. All items except the demo-
graphic factors and dependent variable (current use 
of highly caffeinated energy drinks) were measured on 
five-point scales where 1=strongly disagree, 2=disagree, 
3=neither agree nor disagree, 4=agree and 5=strongly 
agree (table 1). The dependent variable measured the 
current use of highly caffeinated energy drinks where 
1=current use and 0=current non-use. The indepen-
dent variables were perceived health threat, likelihood 
of action, cues to act and the demographic factors as 
described above.

statistical analysis
First, descriptive analysis was performed to identify the 
characteristics of the respondents. The means and SD 
were calculated on the variables. Internal consistency was 
measured using Cronbach’s alpha for factors related to 
adolescents’ beliefs (perceived health threat, likelihood 
of action and cues to act). Second, applying a 2×2 table, 
χ2 tests were used to examine the relationship between 
adolescents’ beliefs concerning (positive and negative 
responses) and current use (whether they were a user or 
non-user) of highly caffeinated drinks. Lastly, a hierar-
chical logistic regression analysis was performed to test 
the relative effects of the independent variables on the 
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Table 2 Demographic characteristics of the sample

Variable
Participants,
no. (%)

Age (in years), mean (SD) 16.5 (0.8)

Sex

  Female 370 (44.4)

  Male 463 (55.6)

Awareness that energy drinks contain high 
amounts of caffeine

  Yes 792 (95.1)

  No 41 (4.9)

Use of caffeinated energy drink

  Current use* 293 (35.2)

  Past use 232 (27.8)

  Non-use 308 (37.0)

Grade†

  Below average 233 (28.0)

  Average 310 (37.2)

  Above average 290 (34.8)

Stress regarding grades‡

  Below average 218 (26.2)

  Average 375 (45.0)

  Above average 240 (28.8)

Father’s education

  High school degree or lower 307 (36.9)

  College degree 454 (54.5)

  Graduate degree 72 (8.6)

Mother’s education

  High school degree or lower 450 (54.0)

  College degree 341 (40.9)

  Graduate degree 42 (5.0)

Parents’ socioeconomic status

  Below average 206 (24.7)

  Average 419 (50.3)

  Above average 208 (25.0)

Parents’ health status

  Below average 377 (45.3)

  Average 376 (45.1)

  Above average 71 (9.6)

Previous health education on safe drug use

  More than three times 75 (9.0)

  Two or three times 260 (31.2)

  One time 158 (19.0)

  None 340 (40.8)

Total 833 (100.0)

*Current use of caffeinated energy drinks as needed or habitually.
†Academic reports.
‡Pressure felt to academically achieve.

respondents’ use of highly caffeinated energy drinks and 
to explore the relationships between the independent 
variables. The parameters of the independent variables 
predicting the use of highly caffeinated energy drinks 
were estimated using ORs and 95% CIs by entering 
blocks of variables into the model in the following order: 
(1) demographic factors, (2) perceived health threat, (3) 
likelihood of action and (4) cues to action; specifically, 
the stronger the effect a block of variables was expected 
to have on use, the later it was entered into the model. 
This order of entry allowed us to estimate the predic-
tive power of each additional variable and block of vari-
ables, controlling for the effects of the variables already 
entered. The explanatory power of the model was iden-
tified using Nagelkerke’s R2. All of the statistical anal-
yses were performed using a SAS statistical application 
program (V.9.4), and statistical significance was tested at 
the p<0.05 level.

resuLts
The sample comprised 836 students who responded to 
the questionnaire (response rate: 98.4%), and 833 cases 
were analysed after discarding three cases with missing 
data (effective response rate: 98.0%). The mean age was 
16.5±0.8 years. The majority was male (n=463, 55.6%). Of 
the 833 respondents, 792 (95.1%) reported that they were 
aware that the drinks they could buy in stores contained 
high amounts of caffeine. Five hundred and twenty-five 
(63.0%) reported that they had consumed these drinks 
and 293 (35.2%) reported consuming the drinks as 
needed or habitually. More males (42.6%) than females 
(25.1) used highly caffeinated energy drinks. Additionally, 
most of the respondents’ parents had college degrees or 
lower (fathers=91.4%, mothers=94.9%). Finally, approxi-
mately 40.8% of the respondents reported that they had 
received no previous health education on safe drug use 
(table 2). Cronbach’s alpha values were 0.72, 0.76 and 
0.71 on perceived health threat, likelihood of action and 
cues to action, respectively (table 3).

beliefs and behaviours
The relationships between all of the independent vari-
ables (except media cues) and the current use of highly 
caffeinated energy drinks were found to be statistically 
significant. Of current users, approximately 27.0% 
perceived caffeinated drinks to pose a health threat, while 
approximately 41.4% perceived no health threat. Further-
more, approximately 28.5% of current users perceived a 
severe health threat, and approximately 54.2% did not 
perceive a severe health threat (p<0.05). In fact, more 
respondents reported perceptions of severity (n=615) 
than of susceptibility (n=359) (p<0.05).

Respondents who reported positively concerning bene-
fits and harms were more likely to be current users than 
non-users (62.8% and 65.1%, respectively) (p<0.05). 
Moreover, approximately 36.0% of the respondents who 
reported exposure to related media were current users of 
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Table 4 Positive and negative responses to questions concerning perceived health threat, likelihood of action and cues to 
action and their effect on current use and non-use of highly caffeinated energy drinks

Category Variables Response
Current use
No. (%)

Non-use
No. (%)

Total
No. (%) p Value

Perceived health 
threat*

Susceptibility† Positive 97 (27.0) 262 (73.0) 359 (100.0) <0.001‡

Negative 196 (41.4) 278 (58.6) 474 (100.0)

Total 293 (35.2) 540 (64.8) 833 (100.0)

Severity† Positive 175 (28.5) 440 (71.5) 615 (100.0) <0.001

Negative 117 (54.2) 99 (45.8) 216 (100.0)

Total 292 (35.1) 539 (64.9) 831 (100.0)

Likelihood of action§ Benefits† Positive 251 (62.8) 149 (37.3) 400 (100.0) <0.001‡

Negative 41 (31.3) 90 (68.7) 131 (100.0)

Total 292 (55.0) 239 (45.0) 531 (100.0)

Harms† Positive 82 (65.1) 44 (34.9) 126 (100.0) 0.010‡

Negative 211 (51.8) 196 (48.2) 407 (100.0)

Total 293 (55.0) 240 (45.0) 533 (100.0)

Cues to action¶ Media† Positive 193 (36.0) 343 (64.0) 536 (100.0) 0.496

Negative 100 (33.7) 197 (66.3) 297 (100.0)

Total 293 (35.2) 540 (64.8) 833 (100.0)

Recommendations 
from family members 
or friends†

Positive 49 (48.5) 52 (51.5) 101 (100.0) 0.004†

Negative 244 (33.3) 488 (66.7) 732 (100.0)

Total 293 (35.2) 540 (64.8) 833 (100.0)

*Perceptions of susceptibility and that the health threat of caffeinated drinks is serious.
†Positive: agree or strongly agree; negative: neither agree nor slightly disagree, disagree or strongly disagree.
‡Statistically significant.
§Perceptions of the expected benefits or harms of using highly caffeinated energy drinks.
¶The effect of suggestions from media or recommendations from family members or friends on motivation to consume highly caffeinated 
energy drinks.

Table 3 Descriptive statistics of perceived health threat, 
likelihood of action and cues to act with Cronbach’s alphas

Variable Mean SD
Cronbach’s 
alpha

Perceived health threat*

  Susceptibility 3.96 0.84 0.72

  Severity 3.24 1.02

Likelihood of action†

  Benefits 3.75 0.43 0.76

  Harms 1.20 0.43

Cues to act‡

  Media 3.63 0.96 0.71

  Recommendations of 
family members or friends

2.23 1.03

*Adolescents’ perception of their susceptibility and that the health 
threat of caffeinated drinks is serious.
†Adolescents’ perception of the expected benefits or harms of 
using highly caffeinated energy drinks.
‡The effect of suggestions from media or recommendations from 
family members or friends on adolescents’ motivation to consume 
highly caffeinated energy drinks.

these drinks, while 33.7% reported experiencing no such 
exposure; furthermore, the coefficient was non-signifi-
cant. Lastly, respondents who received recommendations 
from family members or friends (48.5%) were more likely 
to be current users than those who did not receive such 
recommendations (33.3%, p<0.05) (table 4).

Factors associated with using highly caffeinated energy 
drinks
In the hierarchical logistic regression analysis, the 
four groups of factors were found to all significantly 
contribute to the use of highly caffeinated energy drinks. 
The demographic factors (model 1) explained approx-
imately 1.5% of the variance in use (p<0.05); however, 
none of the subsequent variables of the demographic 
factors were found to be significant (table 5). Perceived 
health threat, which was added in model 2, explained 
an additional 5.5% (p<0.05) of the variance; the more 
severe the perceived health threat, the less it was associ-
ated with current use (OR: 0.44, 95% CI 0.29 to 0.67), and 
the more susceptible the respondent felt to a perceived 
health threat, the less it was associated with current use 
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Table 5 Results of the hierarchical logistic regression analysis

Variables

Step 1 Step 2 Step 3 Step 4

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Demographic characteristics

  Age 1.01 (0.81 to 1.26) 1.01 (0.81 to 1.27) 0.96 (0.76 to 1.21) 0.97 (0.76 to 1.22)

  Sex 1.38 (0.96 to 2.01) 1.23 (0.84 to 1.79) 1.47 (0.98 to 2.21) 1.49 (0.99 to 2.24)

  Grade 1.01 (0.69 to 1.46) 1.00 (0.68 to 1.47) 0.85 (0.57 to 1.28) 0.86 (0.57 to 1.30)

  Father’s education 1.19 (0.77 to 1.83) 1.11 (0.71 to 1.72) 1.09 (0.69 to 1.75) 1.07 (0.67 to 1.72)

  Mother’s education 0.90 (0.59 to 1.37) 0.90 (0.58 to 1.38) 0.89 (0.56 to 1.41) 0.90 (0.57 to 1.43)

  Stress about grades 1.08 (0.73 to 1.60) 1.11 (0.74 to 1.66) 0.98 (0.64 to 1.51) 0.98 (0.64 to 1.51)

  Parents’ health status 0.86 (0.46 to 1.61) 0.90 (0.48 to 1.71) 1.03 (0.53 to 2.00) 0.99 (0.51 to 1.95)

  Parents’ economic status 0.96 (0.61 to 1.52) 0.96 (0.60 to 1.53) 0.96 (0.58 to 1.57) 0.96 (0.58 to 1.59)

  Pre-education of medicine 0.82 (0.58 to 1.18) 0.92 (0.64 to 1.33) 0.89 (0.60 to 1.32) 0.89 (0.60 to 1.32)

Perceived health threat*

  Susceptibility 0.73 (0.50 to 1.06) 0.62† (0.41 to 0.94) 0.62† (0.41 to  0.94)

  Severity 0.44† (0.29 to 0.67) 0.41† (0.26 to 0.64) 0.40† (0.25 to 0.62)

Likelihood of action‡

  Benefits   
  

4.43† (2.77 to 7.09) 4.32† (2.69 to 6.92)

  Harms   
  

1.86† (1.16 to 2.99) 1.78† (1.10 to 2.86)

Cues to act§ 

  Media 1.36 (0.91 to 2.05)

  Recommendations from family 
members or friends

1.22 (0.68 to 2.17)

Model summary

Na R2 0.015† 0.070† 0.195† 0.202†

Δ R2 – 0.055† 0.125† 0.007†

*Perceptions of susceptibility and that the health threat of caffeinated drinks is serious.
†Statistically significant.
‡Perceptions of the expected benefits or harms of using highly caffeinated energy drinks.
§The effect of suggestions from media or recommendations from family members or friends on motivation to consume highly caffeinated 
energy drinks.
Na, Nagelkerke.

(OR: 0.73, 95% CI 0.50 to 1.06). Likelihood of action 
had the strongest effect, adding 12.5% (p<0.05) to the 
overall explanatory power of the model; specifically, the 
more cognizant respondents were of benefits (OR: 4.43, 
95% CI 2.77 to 7.09) and harms (OR=1.86, 95% CI 1.16 
to 2.99), the more likely they were to be current users of 
these drinks. Lastly, cues to action added 0.7% (p<0.05) 
to the explanatory power, and all of the factors combined 
explained 20.2% of the variance; however, media and 
recommendations of family members or friends were not 
statistically significant (table 5).

DIscussIOn
This study analysed Korean adolescents’ beliefs and 
behaviours regarding the use of highly caffeinated energy 
drinks and investigated the factors associated with their 
use of these drinks, such as perceived health threat, 

likelihood of action and cues to action. The respondents’ 
perceptions of benefits and harms regarding threats to 
health as a result of using these drinks were the strongest 
predictors of current use, explaining 12.5% of the vari-
ance in current use; furthermore, those who perceived 
benefits were 4.43 times more likely to be current users 
of these drinks, while those who perceived harms were 
1.86 times more likely. These findings imply that the 
more cognizant an individual is of the benefits and harms 
of energy drinks, the more likely they are to consume 
these drinks. It is natural that knowledge of benefits is 
associated with a greater use of highly caffeinated energy 
drinks; however, it is probable that the positive associa-
tion between the recognition of harms and the use of 
these drinks represents a case of a reverse causal relation-
ship: in other words, high consumers of these drinks have 
greater knowledge of their harms.
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Of the 833 respondents, 792 (95.1%) reported that they 
were aware that the highly caffeinated energy drinks sold in 
stores contained high amounts of caffeine. Five hundred 
and twenty-five (63.0%) respondents reported that they 
had consumed these drinks and 293 (35.2%) consumed 
the drinks as needed or habitually. This finding is consis-
tent with a study on Canadian high school students in 
2012 that found that 62% of the students had consumed 
the drinks at least once during the previous year and 40% 
of them had done so at least once per month.28 Simi-
larly, 94% of German adolescents were aware of energy 
drinks and 53% of them had sampled these drinks.22 
More German students reported to have used caffeinated 
drinks than caffeine tablets for the purpose of cognitive 
enhancement.8 Energy drinks were consumed by 67% of 
Polish adolescents, and 58% of Switzerland adolescents 
were occasional users or regular users.23 29 There are a 
number of motives for using energy drinks: insufficient 
sleep, to increase energy while studying, driving long 
periods, drinking alcohol and to treat a hangover.30

In the current study’s analysis, users of highly caffein-
ated drinks were found to be more likely than non-users 
to perceive the severity of risk as below average and were 
also more likely than non-users to perceive the likelihood 
of risk occurrence as below average. According to a 2011 
online survey of adolescents conducted by the Centers for 
Disease Control and Prevention,31 those who use highly 
caffeinated energy drinks more than once per week are 
7.7 times more likely than non-users to perceive these 
drinks as safe. These findings suggest that raising adoles-
cents’ awareness of the severity of risk concerning and 
their susceptibility to engaging in caffeine overconsump-
tion might reduce the number of users.

This study also found that, among respondents who 
currently used energy drinks, perceived knowledge of 
benefits and harms significantly influenced use status. 
The odds of current use were greater in respondents with 
higher perceived benefits and harms, while perceptions 
of expected benefits or harms as a result of using these 
drinks were the strongest predictors of current use.

More males than females use highly caffeinated 
energy drinks. In Canada, studies have found that the 
use of energy drinks is consistently more common 
among male than female students.32 33 Similarly, the 
number of boys who consumed these drinks every day 
has been found to be 2–2.3 times the number of girls 
who do so in North America and Europe,34 Iceland35 
and Finland.36 This finding suggests that the gender 
distribution of users of highly caffeinated energy drinks 
is similar across countries and that health-education 
programmes should focus on raising awareness of 
perceived susceptibility among male students. However, 
aside from gender, current use has not been found to 
be associated with sociodemographic factors, academic 
grades, pressure to academically perform, parents’ 
educations, parents’ socioeconomic and health statuses 
or previous health education. Additionally, while it was 
found that students who received recommendations 

from family members or friends tended to consume 
these drinks, exposure to media was not associated with 
current use.

The importance of health education regarding the 
judicious use of highly caffeinated energy drinks has 
been highlighted by Sherwood.37 Furthermore, as the 
current study found that using these drinks is influenced 
by recommendations from family members and friends, 
it is clear that the implementation of guidance in school 
and family settings is required.

The severe consequences of adolescents developing 
caffeine addiction relate to the fact that caffeine addic-
tion is associated with health and welfare problems such 
as severe stress, chronic depression and overall poor 
health status.38 The US poison centres collect informa-
tion on the adverse health effects of highly caffeinated 
energy drinks.39 40 However, Korea does not have a system 
of collecting and analysing such data to apply to health 
education and inform policymaking. Therefore, scientific 
evidence is lacking on the numbers of students experi-
encing health risks by using energy drinks or the long-
term health effects. More research is needed to produce 
evidence on the effects of caffeine on adolescent health.

This study identified the relationship between adoles-
cents’ beliefs concerning highly caffeinated energy drinks, 
such as perceived health threat, likelihood of action, cues 
to action and current use. Through a hierarchical logistic 
regression model, factors associated with adolescents’ 
use of highly caffeinated energy drinks were identified, 
and recommendations for changing their behaviours 
were derived. Despite its strengths, however, the findings 
of this study might not be generalisable because of the 
following limitations: first, the sample might not be repre-
sentative of all Korean adolescents. High-school seniors 
(third graders in the South Korean high school system) 
were excluded from our study because we expected a low 
response rate from students at this level; however, these 
should have been included in order to investigate their 
patterns of use of caffeinated drinks to enhance academic 
performance; this is important because these students 
experience the heaviest pressure to academically achieve. 
Thus, in order to increase representativeness, future 
research should survey all students.

Another limitation arose by not including students 
across regions and school types. In this study, we surveyed 
students from three preparatory schools located within 
a single city; however, generalisability would have been 
improved if the study had included students from rural 
areas and all school types (preparatory, vocational and 
special purpose schools). Furthermore, other sources 
of caffeine intake, such as colas, and measurements of 
caffeine intake, such as frequency, amount ingested and 
duration of use, were not considered in this study. This 
makes it difficult to compare our findings with those of 
other studies, because differences exist in terms of defi-
nitions of caffeine use and evaluation criteria (eg, daily 
consumption, once-a-week consumption and frequency 
of consumption in the last month).
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cOncLusIOns
This study analysed South Korean adolescents’ beliefs 
and behaviours regarding the use of highly caffeinated 
energy drinks and the factors associated with their use. 
Despite the stated limitations, this study’s findings can 
help future research on adolescent health behaviours 
generate scientific evidence that supports the prepara-
tion of behaviour modification plans. To build on these 
findings, future research should investigate in detail 
adolescents’ behaviours considering caffeine intake and 
dietary habits, as well as factors that influence adoles-
cents’ behavioural changes and motivations.
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