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Abstract 

Objectives: There is growing concern about the abuse of highly caffeinated energy drinks among 

Korean adolescents. This study compared adolescents’ perceptions regarding the use of these drinks to 

their use behaviours and identified factors associated with said use. 

Design: A structured questionnaire was developed based on the Health Belief Model (HBM) and 

administered to 850 freshmen and sophomores at 3 high schools in Bucheon, South Korea. 

Descriptive analysis was used to quantify the relationship between their beliefs about highly 

caffeinated energy drinks and their current use behaviours. Internal consistency was estimated using 

Cronbach’s alpha. Hierarchical logistic regression analysis was used to compute odds ratios (ORs) 

and 95% confidence intervals (CIs) for the following predictors of use: (1) demographic factors, (2) 

perceived health threat (susceptibility and severity), (3) likelihood of action (perceptions of benefits 

and harms), and (4) cues to act (media and recommendations of friends or family members).  

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: 0.50–1.06). The more severe 

the perception of a health threat, the less that perception was associated with use (OR: 0.44, 95% CI: 

0.29–0.67). Likelihood of action was the strongest predictor of use, explaining 12.5% of the variance 

in use. Benefits and harms (OR: 4.43, 95% CI: 2.77–7.09; OR: 1.86, 95% CI: 1.16–2.99) also were 

significant predictors of use. 

Conclusions: Enhancing adolescents’ perceptions of benefits and harms regarding the risks of using 

highly caffeinated energy drinks could be an effective way to influence the use of these drinks. 

 

Keywords: adolescents, caffeine use, health belief model, highly caffeinated energy drink  
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Strengths and limitations of this study 

� The factors associated with adolescents’ use of highly caffeinated energy drinks were 

identified and recommendations for changing their behaviours were derived through a 

hierarchical logistic regression model. 

� The relationship between adolescents’ beliefs about highly caffeinated energy drinks, such as 

the perceived health threat, likelihood of action, cues to act, and current use was identified. 

� The sample 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, and duration of use, were not considered.   
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INTRODUCTION 

Adolescents consume highly caffeinated energy drinks anticipating that these drinks will quickly 

increase their alertness and replenish their levels of mental and physical energy.1-5 Male students in 

North America tend to consume these drinks in conjunction with other substances while participating 

in sports.
6
 High school students in Korea tend to consume these drinks to stay awake while studying 

for exams in an environment of fierce competition for admission to prestigious colleges. Students in 

Korea are under extraordinarily high pressure to academically achieve, and Korea has the highest 

suicide rate among the OECD countries.7 It is particularly alarming regarding the high suicide rate 

among adolescents.8 

Excessive caffeine ingestion could result in numerous physical and psychological symptoms, 

including irritability, anxiety, depression, nervousness, sleep deprivation, and headache.9 It also could 

elevate blood pressure and cause dehydration and, even, heart attack.10 Long-term overconsumption 

of caffeine could cause stomach ulcers, erosive esophagitis, or gastroesophageal reflux disease.
11

 The 

use of caffeinated energy drinks has been associated with symptoms, such as headache,12 

gastrointestinal problems,13 insomnia,14 loss of appetite,15 and anxiety.16 Caffeine also can negatively 

influence adolescents’ development because it can disturb sleep between 11 pm and 2 am when 

growth hormones are mostly secreted. Also, over-secretion of peptic acid caused by caffeine intake 

can cause nausea that might deter the growth and development of very selective eaters.17 

Users of highly caffeinated energy drinks are likely to experience feelings of depression. 

Adolescents’ use of highly caffeinated energy drinks has been strongly associated with their 

concurrent use of alcohol, tobacco, and narcotics.
18

 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 against adolescents’ use of energy 

drinks.
19

 However, little is known about Korean adolescents’ patterns of use of highly caffeinated 

energy drinks or the factors associated with such use. This study analysed Korean adolescents’ 

perceptions and behaviours regarding highly caffeinated energy drinks, including their awareness of 

the content, their patterns and reasons for use, and the factors associated with use. 
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METHODS 

Study Participants 

This study analysed survey data on 850 freshmen and sophomores at three high schools in 

Bucheon, Korea. The students anonymously responded to a structured questionnaire. The survey was 

conducted for eight days between April 5 and April 13, 2015. The Sungkyunkwan University 

Institutional Review Board approved the study protocol (IRB No. SKKU-2015-02-004). 

 

Conceptual model and measurement 

To identify the factors associated with using highly caffeinated energy drinks, a research 

framework was constructed based on the Health Belief Model (HBM),
20

 which is a commonly 

employed theoretical model to explain the relationship between individuals’ beliefs and their 

behaviours.21 The HBM comprises three factors: perceived health threat, likelihood of action, and 

cues to act, and the survey was also constructed in these three parts.  

 

Perceived health threat: susceptibility and severity 

The measure of perceived health threat was based on the premise that individuals choose certain 

health behaviours when they believe that their health is threatened. Perceived health threat had two 

measurable dimensions: perceived susceptibility and perceived severity. In this study, perceived 

susceptibility measured the belief that one is susceptible to health problems, diseases, disabilities, and 

injuries as the result of using highly caffeinated energy drinks. Perceived severity measured whether 

the respondent regarded the ill effects of using these drinks as serious rather than trivial, such as death, 

disability, numerous pains, economic difficulty, and damage to family or social relationships.  

 

Likelihood of action: benefits and harms 

A measure of the likelihood of action was in the model based on the assumption that individuals 

choose to use drinks when they expect the benefits of these drinks to be greater than the drinks’ harms. 

We employed two variables to measure this factor: benefits and harms. The questions were directed to 

Page 5 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

6 

 

those respondents who reported that they had used these drinks. 

 

Cues to act: media and recommendations of family members or friends 

Cues to act were defined as strategies to activate the respondent’s ‘readiness’ to engage in certain 

behaviours.
22

 The variables concerned cues from media or recommendations from family members or 

friends. Media cues are about exposure to mass media, such as television, magazines, and the Internet, 

which might influence adolescents’ beliefs that using highly caffeinated energy drinks is useful for 

fatigue recovery and drowsiness prevention. Recommendations from family members or friends were 

included because these individuals 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 

categorized into three groups by grade, stress regarding grades, socioeconomic status, and health of 

parents as 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 programs. 

 

The structured questionnaire and coding 

A structured questionnaire was developed based on the HBM. All items except the demographic 

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 independent variables 

were perceived health threat, likelihood of action, cues to act, and the demographic factors as 

described above. 
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Statistical Analysis 

First, descriptive analysis was performed to identify the relationships between adolescents’ beliefs, 

such as perceived health threat, likelihood of action, and cues to act, and their current use of highly 

caffeinated energy drinks. The means and standard deviations were calculated on the variables. 

Internal consistency was measured using Cronbach’s alpha. 

Second, a hierarchical logistic regression analysis was performed to test the relative effects of the 

independent variables on the use of highly caffeinated energy drinks and to explore the relationships 

among the independent variables. The parameters of the independent variables predicting use of 

highly caffeinated energy drinks were estimated using odds ratios (ORs) and 95% confidence 

intervals (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 act. With this approach, 

the stronger the effect that 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 predictive power of each additional 

variable and block of variables controlling for the effects of the variables already entered. The 

explanatory power of the model was identified as Nagelkerke R
2
. All of the statistical analyses were 

performed using SAS statistical application program (Version 9.4, SAS Institute Inc., Cary, NC, USA) 

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 twenty five (63.0%) reported that they had 

consumed these drinks and 293 (35.2%) reported consuming the drinks as needed or habitually. Most 

of the respondents’ parents’ had no more than high school degrees (fathers = 36.9%, mothers = 54.0%) 
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or college degrees (fathers = 54.5%, mothers = 40.9%). About 40.8% of the respondents reported 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 act, respectively (Table 3). 

 

Beliefs and behaviours 

The relationships between all of the independent variables (except media cues) and current use of 

highly caffeinated energy drinks were statistically significant. About 27.0% of the respondents who 

perceived a health threat were current users, whereas about 41.4% of the respondents who perceived 

no health threat were current users. About 28.5% of the respondents who perceived a severe health 

threat from use were current users, whereas about 54.2% of the respondents who did not perceive a 

severe health threat were current users (p < 0.05). More respondents reported perceptions of severity 

(n = 615) than of susceptibility (n = 359) (p < 0.05).  

Respondents who reported positively about benefits and harms were more likely to be current 

users than to be non-users (62.8% and 65.1%, respectively) (p < 0.05). About 36.0% of the 

respondents who reported exposure to media were currently using these drinks compared to those who 

did not report such exposure (33.7%), and the coefficient was non-significant. Respondents with 

recommendations from family members or friends (48.5%) were more likely than those without such 

recommendations to be current users (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 all significantly 

contributed to the use of highly caffeinated energy drinks. The demographic factors (Model 1) 

explained about 1.5% of the variance in use (p < 0.05) (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 associated with current use (OR: 0.44, 95% CI: 0.29–0.67). The 

more susceptible the respondent felt to a perceived health threat, the less it was associated with 

current use (OR: 0.73, 95% CI: 0.50–1.06). The likelihood of action had the strongest effect, adding 
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12.5% (p < 0.05) to the overall explanatory power of the model. The more cognizant respondents 

were of benefits (OR: 4.43, 95% CI: 2.77–7.09) and harms (OR = 1.86, 95% CI: 1.16–2.99), the more 

likely they were to currently use these drinks. Cues to act added 0.7% (p < 0.05) to the explanatory 

power and 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 using 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 act. The respondents’ perceptions of benefits and harms 

regarding threats to health from using these drinks were the strongest predictors of current use, 

explaining 12.5% of the variance in current use and increased the likelihood that a respondent 

currently used these drinks 4.43 times for those who perceived benefits and 1.86 times for those who 

perceived harms. This finding implies that increasing adolescents’ perceptions of benefits and harms 

regarding threats to health from using highly caffeinated energy drinks could be an effective way to 

lessen their use of these drinks. 

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%) 

reported that they had consumed these drinks and 293 (35.2%) consumed the drinks as needed or 

habitually. This finding is consistent 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.
23

 Similarly, 94% of German adolescents were aware of 

energy drinks and 53% of them had sampled these drinks.19 

In the current study’s analysis, users of highly caffeinated drinks were more likely than non-users 

to perceive the severity of risk as below average and 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,
27

 those who used highly caffeinated 
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energy drinks more than once per week were 7.7 times as likely as non-users to perceive these drinks 

as safe. These findings suggest that raising adolescents’ awareness of the severity of risk and 

susceptibility to caffeine over-consumption might reduce the number of users. 

This study found that, among respondents who currently used energy drinks, perceived knowledge 

of benefits and harms were significantly influenced use status. The odds of current use were greater in 

respondents with higher perceived benefits and harms. Perceptions of expected benefits or harms of 

using these drinks were the strongest predictors of current use. 

Males were more likely than females to use highly caffeinated energy drinks. Consistently, the use 

of energy drinks is more common among male students in Canada.28,29 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,24 Iceland,25 and Finland.26 This finding suggests that the gender 

distribution of users of highly caffeinated energy drinks is similar across countries and that health 

education programs should focus on raising awareness of perceived susceptibility among male 

students. However, except for gender, current use was not associated with sociodemographic factors, 

academic grades, pressure to academically perform, parents’ educations, parents’ socioeconomic and 

health status, or previous health education. Students who received recommendations from family 

members or friends tended to consume these drinks. However, exposure to media was not associated 

with current use. 

The importance of health education regarding the judicious use of highly caffeinated energy drinks 

was highlighted by Sherwood (2010).30 The current study also found that using these drinks was 

influenced by recommendations by family members and friends, suggesting the importance of 

guidance in school and family settings. 

The US Poison Center collects information on the adverse health effects of highly caffeinated 

energy drinks.
31 32

 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 experiencing 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.  
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This study identified the relationship between adolescents’ beliefs about highly caffeinated energy 

drinks, such as the perceived health threat, likelihood of action, cues to act, 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, the findings of this study might not be generalizable because of the following 

limitations. First, the sample might not be representative of all Korean adolescents. High school 

seniors (third graders in the South Korean high school system) were excluded from our study, but 

should have been included to investigate their patterns of use for enhancing academic performance 

because these students experience the heaviest pressure to academically achieve. However, only 

freshmen and sophomores were included in this survey because we expected a low response rate from 

seniors. Future research should survey all students to increase representativeness.  

Another limitation arose by not including students across regions and school types. We surveyed 

students at three preparatory schools in one city. Generalizability would have improved if the study 

had included students in 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, and duration of use, were not considered in this study. This makes 

it difficult to compare our findings to those of other studies because of differences in definitions of 

caffeine use and evaluation criteria (e.g., daily consumption, once-a-week consumption, frequency of 

consumption in the last month).  

 

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 provide a reference for future research on adolescent health behaviours to 

generate scientific evidence for the preparation of behaviour modification plans. Future research is 

needed to investigate adolescents’ behaviours in detail that considers caffeine intake and dietary 

habits as well as factors that influence adolescents’ behavioural changes and motivations.  

Page 11 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

12 

 

 

ACKNOWLEDGEMENTS 

No sources of funding were used in the preparation of this study. The authors have no conflicts of 

interest that are directly relevant to the content of this study.

Page 12 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

1 

 

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 of 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 nonuse = 1 

*More than middle = 3, middle = 2, and less than middle = 1.  
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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 usea 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 less  307 (36.9) 
College degree  454 (54.5) 

Graduate degree 72 (8.6) 

Mother’s education  
High school degree or less 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) 

*Academic reports. 

†Pressure felt to academically achieve 
a 
Current use of caffeinated energy drinks as needed or habitually  
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Table 3. Descriptive statistics of perceived health threat, likelihood of action, and cues to act with 
Cronbach’s alphas 

 

Variable Mean 
Standard 

deviation 
Cronbach’s alpha 

Perceived health threat
 a
    

Susceptibility 3.96 0.84 
0.72 

Severity 3.24 1.02 

Likelihood of action
 b
    

Benefits 3.75 0.43 
0.76 

Harms 1.20 0.43 

Cues to act
 c
     

Media 3.63 0.96 

0.71 Recommendations of family members or 

friends 
2.23 1.03 

 a Adolescents’ perception of susceptibility and that health threat is serious 
b
 Adolescents’ perception about expected benefits or harms of using highly caffeinated energy drinks 

c Adolescents’ motivation that put their perceptions from media or recommendations of family 

members or friends regarding consumption of highly caffeinated energy drinks into action   
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Table 4. Positive and negative responses to questions on perceived health threat, likelihood of action, 
and cues to act for 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
 a
 

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 b

 
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
 c 

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) 

 

Recommendation

s of 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) 

 

*Positive: agree or strongly agree, negative: neither agree nor disagree, disagree, or strongly disagree.  

†Statistically significant. 
a Perceptions of susceptibility and that health threat is serious  
b Perceptions about expected benefits or harms of using highly caffeinated energy drinks 
c
 Motivation that put their perceptions from media or recommendations of family members or friends 

regarding consumption of highly caffeinated energy drinks into action 
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Table 5. Results of hierarchical logistic regression analysis 

 

Variables 
Step1 Step2 Step3 Step4 

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

Demographic characteristics     

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

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

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

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

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

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

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

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

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

Perceived health threat
 a
      

►Susceptibility  0.73 (0.50, 1.06) 0.62* (0.41, 0.94) 0.62*
 
(0.41, 0.94) 

►Severity  0.44* (0.29, 0.67) 0.41* (0.26, 0.64) 0.40* (0.25, 0.62) 

Likelihood of action
 b 

 
 

   

►Benefits  4.43*
 
(2.77, 7.09) 4.32* (2.69, 6.92) 

►Harms  1.86* (1.16, 2.99) 1.78* (1.10, 2.86) 

Cues to act
 c
 

 

   

►Media   1.36 (0.91, 2.05) 

►Recommendations of family members or 

friends 
 1.22 (0.68, 2.17) 

Model summary     

Na R
2
 0.015* 0.070* 0.195* 0.202* 

∆ R
2
 - 0.055* 0.125* 0.007* 

Abbreviations: Na: Nagelkerke, OR: Odds ratio, CI: Confidence interval. 

*Statistically significant. 
a Perceptions of susceptibility and that health threat is serious  
b Perceptions about expected benefits or harms using highly caffeinated energy drinks  

c 
Motivation that put their perceptions from media or recommendations of family members or friends 

regarding consumption of highly caffeinated energy drinks into action 
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Abstract 

Objectives: There is growing concern about the abuse of highly caffeinated energy drinks among 

Korean adolescents. This study compared adolescents’ perceptions regarding the use of these drinks to 

their use behaviours and identified factors associated with said use. 

Design: A structured questionnaire was developed based on the Health Belief Model (HBM) and 

administered to 850 freshmen and sophomores at 3 high schools in Bucheon, South Korea. 

Descriptive analysis was used to quantify the relationship between their beliefs about highly 

caffeinated energy drinks and their current use behaviours. Internal consistency was estimated using 

Cronbach’s alpha. Hierarchical logistic regression analysis was used to compute odds ratios (ORs) 

and 95% confidence intervals (CIs) for the following predictors of use: (1) demographic factors, (2) 

perceived health threat (susceptibility and severity), (3) likelihood of action (perceptions of benefits 

and harms), and (4) cues to act (media and recommendations of friends or family members).  

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: 0.50–1.06). The more severe 

the perception of a health threat, the less that perception was associated with use (OR: 0.44, 95% CI: 

0.29–0.67). Likelihood of action was the strongest predictor of use, explaining 12.5% of the variance 

in use. Benefits and harms (OR: 4.43, 95% CI: 2.77–7.09; OR: 1.86, 95% CI: 1.16–2.99) also were 

significant predictors of use. 

Conclusions: Enhancing adolescents’ perceptions of benefits and harms regarding the risks of using 

highly caffeinated energy drinks could be an effective way to influence the use of these drinks. 

 

Keywords: adolescents, caffeine use, health belief model, highly caffeinated energy drink  
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Strengths and limitations of this study 

� Power of the factors associated with adolescents’ use of highly caffeinated energy drinks was 

investigated through a hierarchical logistic regression model. 

� The relationship between adolescents’ beliefs about highly caffeinated energy drinks, such as 

the perceived health threat, likelihood of action, cues to act, and current use was identified 

using the Health Belief Model. 

� The sample 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, and duration of use, were not considered.   
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INTRODUCTION 

Highly caffeinated energy drinks are used often by surgeons to cope with fatigue and long working 

hours and by students for cognitive enhancement.1, 2 Adolescents consume highly caffeinated energy 

drinks anticipating that these drinks will 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 environment of fierce 

competition for admission to prestigious colleges. Students in Korea are under extraordinarily high 

pressure to academically achieve, and Korea has the highest suicide rate among member countries of 

the Organization for Economic Cooperation and Development.10 It is particularly alarming regarding 

the high suicide rate among adolescents.11 

Caffeine is a methylxanthine that stimulates the central nervous system. It increases alertness and 

concentration but excessive caffeine ingestion could result in numerous physical and psychological 

symptoms, including irritability, anxiety, depression, nervousness, sleep deprivation, and headache.12 

It also could elevate blood pressure and cause dehydration and, even, heart attack.
13

 Long-term 

overconsumption of caffeine could cause stomach ulcers, erosive esophagitis, or gastroesophageal 

reflux disease.14 The use of caffeinated energy drinks has been associated with symptoms, such as 

headache,
15

 gastrointestinal problems,
16

 insomnia,
17

 loss of appetite,
18

 and anxiety.
19 

Caffeine also can 

negatively influence adolescents’ development because it can disturb sleep between 11 pm and 2 am 

when growth hormones are mostly secreted. Also, over-secretion of peptic acid caused by caffeine 

intake can cause nausea that might deter the growth and development of very selective eaters.
20

 

Users of highly caffeinated energy drinks are likely to experience feelings of depression.21 

Adolescents’ use of highly caffeinated energy drinks has been strongly associated with their 

concurrent use of alcohol, tobacco, and narcotics.
22

 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 to 18 years old 
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consume no more than 100 mg of caffeine a day.
23

 Dariusz et al. (2015) studied the consumption 

patterns of energy drinks in Poland 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.
24

 So far, little is known about Korean adolescents’ patterns of use of highly caffeinated 

energy drinks or the factors associated with such use. This study analysed Korean adolescents’ 

perceptions and behaviours regarding highly caffeinated energy drinks, including their awareness of 

the content, their patterns and reasons for use, and the factors associated with use by using the Health 

Belief Model (HBM),25 which is a commonly employed theoretical model to explain the relationship 

between individuals’ beliefs and their behaviours.26 

 

 

METHODS 

Study Participants 

This study analysed survey data on 850 high students at three high schools in Bucheon, Korea. A 

paper questionnaire was distributed to all freshmen and sophomores at three selected high schools. 

They were asked to complete the questionnaire themselves and return the completed questionnaire to 

the survey administrator. The students anonymously responded to the structured questionnaire. The 

survey was conducted for eight days between April 5 and April 13, 2015. The Sungkyunkwan 

University Institutional Review Board approved the study protocol (IRB No. SKKU-2015-02-004). 

 

Conceptual model and measurement 

To identify the factors associated with using highly caffeinated energy drinks, survey questionnaire 

was developed based on the conceptual framework of the HBM. The HBM comprises three factors: 

perceived health threat, likelihood of action, and cues to act, and two questions per factor were 

constructed and responses to the questions were measured on a 5-point scale.  

 

Perceived health threat: susceptibility and severity 
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The measure of perceived health threat was based on the premise that individuals choose certain 

health behaviours when they believe that their health is threatened. Perceived health threat had two 

measurable dimensions: perceived susceptibility and perceived severity. In this study, perceived 

susceptibility measured the belief that one is susceptible to health problems, diseases, disabilities, and 

injuries as the result of using highly caffeinated energy drinks. Perceived severity measured whether 

the respondent regarded the ill effects of using these drinks as serious rather than trivial, such as death, 

disability, numerous pains, economic difficulty, and damage to family or social relationships.  

 

Likelihood of action: benefits and harms 

A measure of the likelihood of action was in the model based on the assumption that individuals 

choose to use drinks when they expect the benefits of these drinks to be greater than the drinks’ harms. 

We employed two variables to measure this factor: benefits and harms. The questions were directed to 

those respondents who reported that they had used these drinks. 

 

Cues to act: media and recommendations of family members or friends 

Cues to act were defined as strategies to activate the respondent’s ‘readiness’ to engage in certain 

behaviours.27 The variables concerned cues from media or recommendations from family members or 

friends. Media cues are about exposure to mass media, such as television, magazines, and the Internet, 

which might influence adolescents’ beliefs that using highly caffeinated energy drinks is useful for 

fatigue recovery and drowsiness prevention. Recommendations from family members or friends were 

included because these individuals 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 

categorized into three groups by grade, stress regarding grades, socioeconomic status, and health of 
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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 programs. 

 

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 demographic 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 independent 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 standard deviations 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, chi-square tests were used to test the relationship between 

adolescents’ beliefs and current use of highly caffeinated drinks. Lastly, a hierarchical logistic 

regression analysis was performed to test the relative effects of the independent variables on the use of 

highly caffeinated energy drinks and to explore the relationships among the independent variables. 

The parameters of the independent variables predicting use of highly caffeinated energy drinks were 

estimated using odds ratios (ORs) and 95% confidence intervals (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 act. With this approach, the stronger the effect that a block of 
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variables was expected to have on use, the later it was entered into the model. This order of entry 

allowed us to estimate the predictive power of each additional variable and block of variables 

controlling for the effects of the variables already entered. The explanatory power of the model was 

identified as Nagelkerke R
2
. All of the statistical analyses were performed using SAS statistical 

application program (Version 9.4, SAS Institute Inc., Cary, NC, USA) 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 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 than females used highly caffeinated energy drinks. Most of the respondents’ parents had no 

more than high school degrees (fathers = 36.9%, mothers = 54.0%) or college degrees (fathers = 

54.5%, mothers = 40.9%). About 40.8% of the respondents reported 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 act, respectively (Table 3). 

 

Beliefs and behaviours 

The relationships between all of the independent variables (except media cues) and current use of 

highly caffeinated energy drinks were statistically significant. About 27.0% of the respondents who 

perceived a health threat were current users, whereas about 41.4% of the respondents who perceived 

no health threat were current users. About 28.5% of the respondents who perceived a severe health 

threat from use were current users, whereas about 54.2% of the respondents who did not perceive a 
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severe health threat were current users (p < 0.05). More respondents reported perceptions of severity 

(n = 615) than of susceptibility (n = 359) (p < 0.05).  

Respondents who reported positively about benefits and harms were more likely to be current 

users than to be non-users (62.8% and 65.1%, respectively) (p < 0.05). About 36.0% of the 

respondents who reported exposure to media were currently using these drinks compared to those who 

did not report such exposure (33.7%), and the coefficient was non-significant. Respondents with 

recommendations from family members or friends (48.5%) were more likely than those without such 

recommendations to be current users (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 all significantly 

contributed to the use of highly caffeinated energy drinks. The demographic factors (Model 1) 

explained about 1.5% of the variance in use (p < 0.05); however, all subsequent variables of the 

demographic factors were not 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 associated with current use (OR: 0.44, 95% CI: 0.29–0.67). The more 

susceptible the respondent felt to a perceived health threat, the less it was associated with current use 

(OR: 0.73, 95% CI: 0.50–1.06). The likelihood of action had the strongest effect, adding 12.5% (p < 

0.05) to the overall explanatory power of the model. The more cognizant respondents were of benefits 

(OR: 4.43, 95% CI: 2.77–7.09) and harms (OR = 1.86, 95% CI: 1.16–2.99), the more likely they were 

to currently use these drinks. Cues to act 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 
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This study analysed Korean adolescents’ beliefs and behaviours regarding using 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 act. The respondents’ perceptions of benefits and harms 

regarding threats to health from using these drinks were the strongest predictors of current use, 

explaining 12.5% of the variance in current use and increased the likelihood that a respondent 

currently used these drinks 4.43 times for those who perceived benefits and 1.86 times for those who 

perceived harms. These findings imply that the respondents do not perceive the harms as that 

worrying or they are not susceptible to the harms. Therefore, increasing adolescents’ perceptions of 

benefits and harms regarding threats to health from using highly caffeinated energy drinks could be an 

effective way to lessen their use of these drinks. 

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%) 

reported that they had consumed these drinks and 293 (35.2%) consumed the drinks as needed or 

habitually. This finding is consistent 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

 Similarly, 94% of German adolescents were aware of 

energy drinks and 53% of them had sampled these drinks.23 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.24,29 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 caffeinated drinks were more likely than non-users 

to perceive the severity of risk as below average and 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 used highly caffeinated 

energy drinks more than once per week were 7.7 times as likely as non-users to perceive these drinks 

as safe. These findings suggest that raising adolescents’ awareness of the severity of risk and 
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susceptibility to caffeine over-consumption might reduce the number of users. 

This study found that, among respondents who currently used energy drinks, perceived knowledge 

of benefits and harms were significantly influenced use status. The odds of current use were greater in 

respondents with higher perceived benefits and harms. Perceptions of expected benefits or harms of 

using these drinks were the strongest predictors of current use. 

More males than females used highly caffeinated energy drinks. Consistently, the use of energy 

drinks is more common among male students in Canada.
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 Iceland,35 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 programs should focus on raising awareness of perceived susceptibility among male 

students. However, except for gender, current use was not associated with sociodemographic factors, 

academic grades, pressure to academically perform, parents’ educations, parents’ socioeconomic and 

health status, or previous health education. Students who received recommendations from family 

members or friends tended to consume these drinks. However, exposure to media was not associated 

with current use. 

The importance of health education regarding the judicious use of highly caffeinated energy drinks 

was highlighted by Sherwood (2010).37 The current study also found that using these drinks was 

influenced by recommendations by family members and friends, suggesting the importance of 

guidance in school and family settings. 

The severity of risk of caffeine addiction by adolescents is the reason why caffeine addiction is 

associated with health and welfare problems such as severely stressed, chronic depression, and overall 

poor health status.38 The United States Poison Centers collect information 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 experiencing 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 
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adolescent health.  

This study identified the relationship between adolescents’ beliefs about highly caffeinated energy 

drinks, such as the perceived health threat, likelihood of action, cues to act, 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, the findings of this study might not be generalizable because of the following 

limitations. First, the sample might not be representative of all Korean adolescents. High school 

seniors (third graders in the South Korean high school system) were excluded from our study, but 

should have been included to investigate their patterns of use for enhancing academic performance 

because these students experience the heaviest pressure to academically achieve. However, only 

freshmen and sophomores were included in this survey because we expected a low response rate from 

seniors. Future research should survey all students to increase representativeness.  

Another limitation arose by not including students across regions and school types. We surveyed 

students at three preparatory schools in one city. Generalizability would have improved if the study 

had included students in 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, and duration of use, were not considered in this study. This makes 

it difficult to compare our findings to those of other studies because of differences in definitions of 

caffeine use and evaluation criteria (e.g., daily consumption, once-a-week consumption, frequency of 

consumption in the last month).  

 

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 provide a reference for future research on adolescent health behaviours to 

generate scientific evidence for the preparation of behaviour modification plans. Future research is 

needed to investigate adolescents’ behaviours in detail that considers caffeine intake and dietary 
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habits as well as factors that influence adolescents’ behavioural changes and motivations.  

 

 

ACKNOWLEDGEMENTS 

No sources of funding were used in the preparation of this study.

Page 13 of 25

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

1 

 

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 of 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 nonuse = 1 

*More than middle = 3, middle = 2, and less than middle = 1.  
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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 usea 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 less  307 (36.9) 
College degree  454 (54.5) 

Graduate degree 72 (8.6) 

Mother’s education  
High school degree or less 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) 

*Academic reports. 

†Pressure felt to academically achieve 
a 
Current use of caffeinated energy drinks as needed or habitually  
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Table 3. Descriptive statistics of perceived health threat, likelihood of action, and cues to act with 
Cronbach’s alphas 

 

Variable Mean 
Standard 

deviation 
Cronbach’s alpha 

Perceived health threat
 a
    

Susceptibility 3.96 0.84 
0.72 

Severity 3.24 1.02 

Likelihood of action
 b
    

Benefits 3.75 0.43 
0.76 

Harms 1.20 0.43 

Cues to act
 c
     

Media 3.63 0.96 

0.71 Recommendations of family members or 

friends 
2.23 1.03 

 a Adolescents’ perception of susceptibility and that health threat is serious 
b
 Adolescents’ perception about expected benefits or harms of using highly caffeinated energy drinks 

c Adolescents’ motivation that put their perceptions from media or recommendations of family 

members or friends regarding consumption of highly caffeinated energy drinks into action   
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Table 4. Positive and negative responses to questions on perceived health threat, likelihood of action, 
and cues to act for 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
 a
 

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 b

 
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
 c 

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) 

 

Recommendation

s of 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) 

 

*Positive: agree or strongly agree, negative: neither agree nor disagree, disagree, or strongly disagree.  

†Statistically significant. 
a Perceptions of susceptibility and that health threat is serious  
b Perceptions about expected benefits or harms of using highly caffeinated energy drinks 
c
 Motivation that put their perceptions from media or recommendations of family members or friends 

regarding consumption of highly caffeinated energy drinks into action 
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Table 5. Results of hierarchical logistic regression analysis 

 

Variables 
Step1 Step2 Step3 Step4 

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

Demographic characteristics     

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

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

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

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

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

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

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

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

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

Perceived health threat
 a
      

►Susceptibility  0.73 (0.50, 1.06) 0.62* (0.41, 0.94) 0.62*
 
(0.41, 0.94) 

►Severity  0.44* (0.29, 0.67) 0.41* (0.26, 0.64) 0.40* (0.25, 0.62) 

Likelihood of action
 b 

 
 

   

►Benefits  4.43*
 
(2.77, 7.09) 4.32* (2.69, 6.92) 

►Harms  1.86* (1.16, 2.99) 1.78* (1.10, 2.86) 

Cues to act
 c
 

 

   

►Media   1.36 (0.91, 2.05) 

►Recommendations of family members or 

friends 
 1.22 (0.68, 2.17) 

Model summary     

Na R
2
 0.015* 0.070* 0.195* 0.202* 

∆ R
2
 - 0.055* 0.125* 0.007* 

Abbreviations: Na: Nagelkerke, OR: Odds ratio, CI: Confidence interval. 

*Statistically significant. 
a Perceptions of susceptibility and that health threat is serious  
b Perceptions about expected benefits or harms using highly caffeinated energy drinks  

c 
Motivation that put their perceptions from media or recommendations of family members or friends 

regarding consumption of highly caffeinated energy drinks into action 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies  

 Item 

No Recommendation Page 

Title and 

abstract 

1 (a) Indicate the study’s design with a commonly used term in the title or the 

abstract 
2 

(b) Provide in the abstract an informative and balanced summary of what was 

done and what was found 
2 

Introduction  

Background/rati

onale 

2 Explain the scientific background and rationale for the investigation being 

reported 
4 

Objectives 3 State specific objectives, including any prespecified hypotheses 4 

Methods  

Study design 4 Present key elements of study design early in the paper 5 

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 
5 

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 

participants 
5 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable 
5~6 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if 

there is more than one group 

6 

Bias 9 Describe any efforts to address potential sources of bias 5 

Study size 10 Explain how the study size was arrived at 5 

Quantitative 

variables 

11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why 
7 

Statistical 

methods 

12 (a) Describe all statistical methods, including those used to control for 

confounding 
7 

(b) Describe any methods used to examine subgroups and interactions 7 

(c) Explain how missing data were addressed 7 

(d) If applicable, describe analytical methods taking account of sampling strategy 7 

(e) Describe any sensitivity analyses N/A 

Results  

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

7 

(b) Give reasons for non-participation at each stage N/A 

(c) Consider use of a flow diagram N/A 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) 

and information on exposures and potential confounders 
7 

(b) Indicate number of participants with missing data for each variable of interest 7 

Outcome data 15* Report numbers of outcome events or summary measures N/A 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which confounders 

were adjusted for and why they were included 

N/A 

(b) Report category boundaries when continuous variables were categorized 8 

(c) If relevant, consider translating estimates of relative risk into absolute risk for N/A 
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a meaningful time period 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses 
N/A 

Discussion  

Key results 18 Summarise key results with reference to study objectives 9 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias 
11 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and other 

relevant evidence 

10~11 

Generalisability 21 Discuss the generalisability (external validity) of the study results 10~11 

Other information  

Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based 
11~12 

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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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 (e.g. awakening from sleepiness) 

and harms as adverse effects of the drinks (e.g., 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 odds ratios (ORs) and 95% confidence intervals (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: 0.50–1.06). The more severe 

the perception of a health threat, the less that perception was associated with use (OR: 0.44, 95% CI: 

0.29–0.67). Likelihood of action was the strongest predictor of use, explaining 12.5% in use. Benefits 

and harms (OR: 4.43, 95% CI: 2.77–7.09; OR: 1.86, 95% CI: 1.16–2.99) 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. 

 

Keywords: adolescents, caffeine use, health belief model, highly caffeinated energy drink  
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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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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 

environment 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 alertness and 

concentration but excessive caffeine ingestion can result in numerous physical and psychological 

symptoms, including irritability, anxiety, depression, nervousness, sleep deprivation, and headaches.11 

It also could elevate blood pressure and cause dehydration and, in extreme cases, heart attack.
12

 Long-

term overconsumption of caffeine can cause stomach ulcers, erosive esophagitis, or gastroesophageal 

reflux disease.13 The use of caffeinated energy drinks has been associated with symptoms, such as 

headache,
14

 gastrointestinal problems,
15

 insomnia,
16

 loss of appetite,
17

 and anxiety.
18 

Moreover, 

caffeine can also negatively influence adolescents’ development because it can disturb sleep between 

11 pm and 2 am a time when growth hormones are mostly secreted. Also, the over-secretion 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 associated 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 
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health effects, the American Academy of Pediatrics recommended adolescents aged 12 to 18 years old 

consume no more than 100 mg of caffeine a day.
22

 Dariusz et al. (2015) studied the consumption 

patterns of energy drinks in Poland (2,629 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 

relationship between individuals’ beliefs and their behaviours in individual areas of health.
25

 In order 

to assist decisions 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 recommendations 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 
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freshmen and sophomores 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 eight days, from April 5 to 

April 13, 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 

susceptible to health problems, diseases, disabilities, and injuries 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 

difficulties, 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 questions 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 
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as the beneficial effects obtained from the use of highly caffeinated energy drinks (e.g., increased 

alertness), and harms as the adverse effects of such drinks (e.g., cardiac palpitation). Further, 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. 

 

Cues to action: Media and the recommendations of family members and friends 

Cues to action is defined as strategies used to activate individuals’ ‘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. Specifically, media cues 

relate to exposure to mass media, such as television, magazines, and the Internet, that might influence 

adolescents’ beliefs that using highly caffeinated 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 

categorized 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 programs. 
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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 demographic 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 independent 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 standard deviations 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, chi-square 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 hierarchical logistic 

regression analysis was performed to test the relative effects of the independent variables on the 

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 odds ratios (ORs) and 95% confidence intervals (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 predictive power of each additional variable and block of 

variables, controlling for the effects of the variables already entered. The explanatory power of the 

model was identified using Nagelkerke’s R2. All of the statistical analyses were performed using a 

SAS statistical application program (Version 9.4, SAS Institute Inc., Cary, NC, USA) and statistical 
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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 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, 

approximately 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 variables (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, 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 benefits 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 these drinks, 

while 33.7% reported experiencing no such exposure; further, the coefficient was non-significant. 
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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 approximately 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 associated with current use (OR: 0.44, 95% 

CI: 0.29–0.67), and the more susceptible the respondent felt to a perceived health threat, the less it 

was associated with current use (OR: 0.73, 95% CI: 0.50–1.06). 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: 2.77–7.09) and harms (OR = 1.86, 95% 

CI: 1.16–2.99), 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 variance in current use; further, those who 
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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 association between the recognition of harms 

and the use of these drinks represents a case of a reverse causal relationship: in other words, high 

consumers of these drinks have greater knowledge of their harms. 

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%) 

reported that they had consumed these drinks and 293 (35.2%) consumed the drinks as needed or 

habitually. This finding is consistent 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

 Similarly, 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 caffeinated 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 adolescents’ awareness of the 

severity of risk concerning and their susceptibility to engaging in caffeine over-consumption might 

reduce the number of users. 

This study also found that, among respondents who currently used energy drinks, perceived 
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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

 Iceland,
35

 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 programs 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 (2010).
37

 Further, 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 addiction is associated with health and welfare problems such as severe stress, chronic 

depression, and overall poor health status.
38

 The United States Poison Centers collect information 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 experiencing 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 adolescents’ beliefs concerning highly caffeinated 
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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 generalizable because 

of the following limitations: First, the sample might not be representative 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, 

generalizability 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 to those of other studies, because differences exist in terms of definitions of caffeine use and 

evaluation criteria (e.g., daily consumption, once-a-week consumption, frequency of consumption in 

the last month).  

 

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 preparation of behaviour-modification plans. To build on these findings, future 

research should investigate in detail adolescents’ behaviours considering caffeine intake and dietary 
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habits, as well as factors that influence adolescents’ behavioural changes and motivations.  
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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.  
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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 usea 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) 

*Academic reports. 

†Pressure felt to academically achieve 
a 
Current use of caffeinated energy drinks as needed or habitually  
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Table 3. Descriptive statistics of perceived health threat, likelihood of action, and cues to act with 
Cronbach’s alphas 

 

Variable Mean 
Standard 

deviation 
Cronbach’s alpha 

Perceived health threat
 a
    

Susceptibility 3.96 0.84 
0.72 

Severity 3.24 1.02 

Likelihood of action
 b
    

Benefits 3.75 0.43 
0.76 

Harms 1.20 0.43 

Cues to act
 c
     

Media 3.63 0.96 

0.71 Recommendations of family members or 

friends 
2.23 1.03 

a Adolescents’ perception of their susceptibility and that the health threat of caffeinated drinks is 

serious 
b Adolescents’ perception of the expected benefits or harms of using highly caffeinated energy drinks 
c The effect of suggestions from media or recommendations from family members or friends on 

adolescents’ motivation to consume highly caffeinated energy drinks   
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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
 a
 

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 b
 

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
 c
 

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) 

 

Recommendation
s 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) 

 

*Positive: agree or strongly agree; negative: neither agree nor slightly disagree, disagree, or strongly 

disagree.  

†Statistically significant. 

a Perceptions of susceptibility and that the health threat of caffeinated drinks is serious  

b Perceptions of the expected benefits or harms of using highly caffeinated energy drinks 
c The effect of suggestions from media or recommendations from family members or friends on 

motivation to consume highly caffeinated energy drinks 
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Table 5. Results of the hierarchical logistic regression analysis 

 

Variables 
Step1 Step2 Step3 Step4 

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

Demographic characteristics     

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

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

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

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

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

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

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

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

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

Perceived health threat
 a
      

►Susceptibility  0.73 (0.50, 1.06) 0.62* (0.41, 0.94) 0.62*
 
(0.41, 0.94) 

►Severity  0.44* (0.29, 0.67) 0.41* (0.26, 0.64) 0.40* (0.25, 0.62) 

Likelihood of action
 b 

 
 

   

►Benefits  4.43*
 
(2.77, 7.09) 4.32* (2.69, 6.92) 

►Harms  1.86* (1.16, 2.99) 1.78* (1.10, 2.86) 

Cues to act
 c
 

 

   

►Media   1.36 (0.91, 2.05) 

►Recommendations from family members or 

friends 
 1.22 (0.68, 2.17) 

Model summary     

Na R
2
 0.015* 0.070* 0.195* 0.202* 

∆ R
2
 - 0.055* 0.125* 0.007* 

Abbreviations: Na: Nagelkerke, OR: Odds ratio, CI: Confidence interval. 

*Statistically significant 
a Perceptions of susceptibility and that the health threat of caffeinated drinks is serious  

b Perceptions of the expected benefits or harms of using highly caffeinated energy drinks  

c The effect of suggestions from media or recommendations from family members or friends on 

motivation to consume highly caffeinated energy drinks 
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1 (a) Indicate the study’s design with a commonly used term in the title or the 

abstract 
2 

(b) Provide in the abstract an informative and balanced summary of what was 

done and what was found 
2 

Introduction  

Background/rati

onale 

2 Explain the scientific background and rationale for the investigation being 

reported 
4 

Objectives 3 State specific objectives, including any prespecified hypotheses 4 

Methods  

Study design 4 Present key elements of study design early in the paper 5~6 

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 
5~6 

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 

participants 
5~6 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable 
6~8 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if 

there is more than one group 

5~6 

Bias 9 Describe any efforts to address potential sources of bias 5 

Study size 10 Explain how the study size was arrived at 5 

Quantitative 

variables 

11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why 
7~8 

Statistical 

methods 

12 (a) Describe all statistical methods, including those used to control for 

confounding 
8 

(b) Describe any methods used to examine subgroups and interactions 8 

(c) Explain how missing data were addressed 8 

(d) If applicable, describe analytical methods taking account of sampling strategy 8 

(e) Describe any sensitivity analyses N/A 

Results  

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

9 

(b) Give reasons for non-participation at each stage N/A 

(c) Consider use of a flow diagram N/A 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) 

and information on exposures and potential confounders 
9 

(b) Indicate number of participants with missing data for each variable of interest 9 

Outcome data 15* Report numbers of outcome events or summary measures N/A 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which confounders 

were adjusted for and why they were included 

N/A 

(b) Report category boundaries when continuous variables were categorized 9 

(c) If relevant, consider translating estimates of relative risk into absolute risk for N/A 

Page 25 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

 2

a meaningful time period 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses 
N/A 

Discussion  

Key results 18 Summarise key results with reference to study objectives 10 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias 
12~13 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and other 

relevant evidence 

11~12 

Generalisability 21 Discuss the generalisability (external validity) of the study results 11~12 

Other information  

Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based 
N/A 

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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