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ABSTRACT
Background In recent years, energy drinks (EDs) have 
been widely used among young people around the world. 
The extensive use of EDs also affects the sleep and 
exercise of adolescents.
Aims This study aimed to investigate the consumption of 
EDs, the knowledge, attitude towards EDs and associated 
factors of EDs consumption among adolescents in 
Shanghai, China.
Methods A total of 4608 adolescents completed a 
self- administered questionnaire assessing EDs use 
history, knowledge and attitude towards EDs. Adolescent 
Self- rating Life Events Checklist (ASLEC) was used to 
assess their life events. All participants were divided into 
two groups based on whether they used them or not. 
t- test and χ2 test were used to compare the differences 
between the two groups, and binary logistic regression 
analysis was used to investigate the related factors for EDs 
consumption.
Results 70.5% of the participants reported having 
ever used EDs. The main avenues to getting information 
on EDs were from advertisements. 67.56% of them 
believed that EDs had adverse effects on health. 22.09% 
of the participants and 31.55% of their parents took a 
negative attitude towards EDs. Compared with the non- 
consumption group, participants in the consumption group 
were likely to be male, with older age, identified EDs more 
correctly and did not believe EDs had adverse effects, with 
more positive attitude and higher ASLEC score. Logistic 
regression results showed that gender, age, attitude of 
parents and themselves, knowledge of EDs and ASLEC 
score significantly predicted EDs consumption.
Conclusion EDs consumption was popular among 
adolescents in Shanghai, and the tailored intervention 
programmes need to be developed based on the 
characteristics of adolescents.

BACKGROUND
Energy drinks (EDs) have become increas-
ingly popular in recent years, and the EDs 
market has grown at a rapid speed in China 
since the 1990s.1 In the USA, the sales of EDs 
continue increasing from 2.3 billion bottles in 
2005 to 6 billion bottles in 2010. Sales were 
reportedly nearing $50 billion worldwide in 
2015.2 EDs are a generic term for soft drinks, 
including carbonated beverages, fruit and 
vegetable juices, bottled water, sports drinks 

and ready- to- drink coffee.3 The ingredients of 
EDs vary depending on the brands, but most 
contain high doses of caffeine, sugar and the 
amino acid taurine.4 EDs are aggressively 
marketed to adolescents and young adults as 
providing mental alertness, increasing energy, 
elevating mood and relief from fatigue.5 6 A 
survey conducted among college students 
in the USA revealed that more than 50% of 
students consumed more than one ED each 
month. A web- based survey conducted from 
10 universities revealed that 24% of them 
had consumed EDs with alcohol within the 
last 30 days.7 Two studies conducted in China 
revealed the consumption of EDs was 50.1% 
(lifetime) in mainland China8 and 24.8% in 
the past 30 days in Taiwan.9

Several EDs are available on the Chinese 
market, such as Red Bull and Monster. These 
EDs are available and easily purchased on 
the market or at small retail grocery.10 Due 
to the easy access, adolescents are consuming 
more and more EDs. Caffeine, as the key 
ingredient in EDs, has stimulating effects 
that can enhance mental and physical 
performance and has been associated with 
improved alertness and concentration.6 11–13 
Higher caffeine consumption is associated 
with adverse effects, including irritability 
and palpitations, sleep interruptions14 15 and 
cardiovascular complications. More than 
that, the consumption of EDs among adoles-
cents has been linked to high- risk behaviours 
such as smoking, drinking, illicit drug use, 
game overuse and unsafe sexual practices.16 17 
Using EDs mixed with alcohol and related 
harmfulness also have been widely reported. 
A study conducted in Taiwan reported that 
15% of adolescents had ever mixed EDs with 
alcohol9, and a possible reason of mixed 
consumption was due to the false percep-
tion that the caffeine in the EDs will prevent 
sleeping from alcohol and allow the people 
to drink more alcohol, consequently leading 
to alcohol- related adverse events.9 18 There 
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are other adverse effects with ED consumption, including 
poor academic performance and slowing brain devel-
opment. For example, an animal study indicated that 
caffeine influenced the activities of the enzymes and 
neurotransmitters in the brain and altered brain chem-
istry relative to the tested enzymes and neurotransmitters, 
which may affect neuronal structure and function.19

Factors influencing adolescents’ consumption of EDs 
have been reported, in addition to easy to access and 
psychoactive function of EDs, other factors including 
characteristics of adolescents and their knowledge, and 
attitude towards ED consumption. Studies suggested that 
consumption of EDs were associated with higher impul-
sivity and risk- taking behaviours.20–22 Adolescents tend to 
pursue novelty and take risks, which puts them more at 
risk to use EDs.

So far, very few studies have addressed ED consumption 
among Chinese students, and there was no report on the 
ED consumption of middle and high school students. To 
address this gap, we conducted a survey of adolescents 
consuming EDs in Shanghai, with the aim to investigate 
the consumption of EDs in this sample of adolescents and 
further explore the factors influencing ED consumption.

METHODS
Participants and procedures
Shanghai has over 1 million students distributed in 16 
districts. Six representative districts were selected by 
the Shanghai Municipal Education Commission based 
on the education resources, including: (1) two districts 
(Chongming and Fengxian) located in a rural area; (2) 
two districts (Huangpu and Jing’an) located in the city 
center, and (3) two districts (Minhang and Pudong) with 
lots of migrant workers and limited education resources. 
The sample selected for this study is representative of the 
target population.

One middle school and one high school were selected 
from each district, and 100 students were randomly 
selected from grade 8, grade 9, grade 11 and grade 12 
based on the lists provided by the students’ affairs office. 
In total, 12 schools with 4724 students were invited to 
participate in this anonymous survey, and there were 4608 
valid questionnaires returned(figure 1). Before the survey, 
research staff explained the study purpose to the students 
and emphasised that their participation was voluntary and 
declining to participate could not affect their privileges in 

schools. WeChat- based informed consents were received 
from participants and their parents.

Measures
Demographics of students were collected including 
gender, age and district.

EDs knowledge
Two items were used to evaluate their ED related knowl-
edge: (1) ability to distinguish the EDs. Participants were 
required to distinguish all the EDs from six beverage 
brands; (2) participants were required to answer whether 
the EDs were harmful to their health with responses ‘Yes’, 
‘No’ and ‘Not Sure’.

Attitudes towards EDs
Two items were used to assess participants’ attitude 
towards ED consumption with the responses of ‘Posi-
tive’, ‘Negative’ or ‘Neutral’: (1) what do you think about 
EDs consumption? and (2) what is your parents’ attitude 
towards EDs consumption?

EDs consumption history
ED consumption history was collected via self- reported 
questions: (1) have you ever used EDs before? and (2) how 
often do you use it? (‘Occasionally’, ‘Often’ or ‘Always’).

Adolescent Self-rating Life Events Checklist
ASLEC is a self- reported questionnaire developed by 
Xianchen Liu which was used to measure the severity 
of life stress experienced during the past year of adoles-
cence. It consists of 27 negative events that may bring 
psychological responses to adolescents. This question-
naire has been widely used in China and with good reli-
ability and validity (Cronbach’s α=0. 92).8

Statistical analyses
To explore the factors that influence EDs consumption, 
all participants were divided into the drinking group and 
the non- drinking group based on whether they consumed 
EDs or not. Statistical Product and Service Solutions V.23.0 
was used to conduct the statistical analyses. Continuous 
data were presented as the mean and SD. Between- group 
differences for continuous variables were evaluated using 
t- test. Between- group comparisons for categorical vari-
ables were performed using the χ2 test or Fisher’s exact 
test when appropriate. In order to further understand 
the related factors affecting the consumption of EDs by 
adolescents, the previously mentioned statistical variables 
with significant differences were used as independent 
variables, and the consumption of EDs was taken as the 
dependent variable for binary logistic regression analysis. 
Covariates included gender, age, grade, knowledge, atti-
tude of participant and their parents and ASLEC. Statis-
tical significance was determined at p<0.05.

RESULTS
Demographic and EDs consumption
Sample demographics were summarised in table 1. Overall, 
47.46% of participants were male. The mean (SD) age was Figure 1 Flowchart for the enrolment.
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15.5 (1.6) years. More than three quarters (88.6%) of partici-
pants reported that they heard about EDs before, and 93.3% 
of them knew about EDs from advertisements. Other chan-
nels for obtaining information on EDs were from peers 
(39.5%), websites (38.7%), magazines (34.2%), teleplays 
(27.2%) and newspapers (22.2%).

A total of 3249 (70.5%) participants had ever consumed 
EDs. A percentage of 30.8 of the participants were able 
to identify the EDs correctly. A percentage of 67.56 of 
participants believed that EDs had adverse effects on 
health. Only 22.09% of the participants and 31.55% 
of their parents held negative attitudes towards EDs. 
Compared with the non- consumption group, partici-
pants of the ED consumption group were more likely to 
be male, with older age and higher grades. Regarding 
the knowledge about EDs, the consumption group 
could identify EDs more correctly (t=−12.36, p<0.001). 
Compared with the non- ED consumption group, partic-
ipants in the consumption group were more likely 
to believe that EDs had no adverse effects on health 
(χ2=145.67, p<0.001). Participants in the consumption 
group and their parents had less negative attitudes 
(students: χ2=1028.80, p<0.001; parents: χ2=506.70, 
p<0.001) and had higher ASLEC scores, compared 
with the non- consumption group (t=−3.85, p<0.001). 
Reasons for ED consumption were ‘relieving fatigue’ 
(53.25%), ‘just for fun’ (38.78%), ‘being influenced 
by peers’ (21.11%), ‘staying up late’ (16.31%), ‘taking 
before the exam’ (11.27%) and ‘improving negative 

emotions’ (6.12%). The side effects of consuming EDs 
were ‘heart palpitations’ (13.2%), ‘insomnia’ (4.19%) 
and ‘dizziness’ (2.22%) (table 2).

The results of logistic regression analysis were shown 
in the table 3. The Cox & Snell R square value is 0.253, 
and Nagelkerke R square value is 0.360. Male adolescents, 
compared with female adolescents, were more likely to 
belong to the EDs consumption group (OR=1.61, 95% CI: 
1.38 to 1.88). Younger participants, compared with older 
participants, were more likely to use EDs (OR=0.92, 
95% CI: 0.88 to 0.97). Level of identifying EDs correctly 
were significant factors associated with ED consumption 
(OR=1.42, 95% CI: 1.32 to 1.53). Participants who thought 
EDs had adverse effects on health, in contrast to those 
who thought EDs had no adverse effects, were less likely 
to use EDs (OR=0.79, 95% CI: 0.66 to 0.94). Attitudes of 
parents and adolescents towards EDs were significantly 
influencing ED consumption. Participants with positive 
(OR=23.81, 95% CI: 14.81 to 38.25) and neutral attitudes 
(OR=6.02, 95% CI: 5.07 to 7.14) towards EDs were more 
likely to be in EDs consumption group than those with 
negative attitudes. The same was true of parental atti-
tudes (positive: OR=4.01, 95% CI: 3.19 to 5.04; neutral: 
OR=1.38, 95% CI: 1.14 to 1.66). In addition, participants’ 
ASLEC score was a significant predictor; participants 
with higher ASLEC scores were more likely to use EDs 
(OR=1.004, 95% CI: 1.00 to 1.01).

Table 1 Demographic information, knowledge and attitude towards EDs

Items

EDs consumption Non- EDs consumption

Total χ²/t P value(n=3249) (n=1359)

Demographic information

Male 1684 (51.83) 503 (37.01) 2187 (47.46) 84.39 <0.001

Age 15.6 (1.6) 15.4 (1.6) 15.5 (1.6) −3.68 <0.001

Knowledge

Identify EDs correctly 1121 (34.50) 298 (21.93) 1419 (30.79) −12.36 <0.001

EDs have adverse effects on health

  Yes 2020 (62.17) 1093 (80.43) 3113 (67.56) 145.67 <0.001

Attitude towards EDs

Students 1028.80 <0.001

  Positive 498 (15.3) 21 (1.5) 519 (11.26)

  Neutral 2433 (74.9) 638 (46.9) 3071 (66.64)

  Negative 318 (9.8) 700 (51.5) 1018 (22.09)

Parents 506.70 <0.001

  Positive 1368 (42.11) 157 (11.55) 1525 (33.09)

  Neutral 1122 (34.53) 507 (37.31) 1629 (35.35)

  Negative 759 (23.36) 695 (51.14) 1454 (31.55)

ASLEC 22.55 (21.06) 19.89 (22.16) 21.76 (21.43) −3.85 <0.001

SEs in the parentheses.
ASLEC, Adolescent Self- rating Life Events Checklist; EDs, energy drinks.
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DISCUSSION
Main findings
To the best of our knowledge, this is the first study to 
explore EDs consumption in Chinese adolescents. Some 
of the studies assessed the amount of the EDs consumed 
in the past month, but they used different definitions of 
EDs.13 23 24 Even with that, such a high consumption rate 
reminded us that more attention needs to be paid to this 
population.

Similar to other studies, advertisements were reported 
as the main avenue to getting EDs, and major reasons for 
ED use were keeping awake and relieving fatigue.23 25–27 In 
China, TV has become the main entertainment medium, 
and most of the students’ spare time was spent watching 
TV. As a result, the content of advertisements has a great 
impact on students’ lifestyle.28 Moreover, compared with 
other countries, middle and high school students in 
China faced more academic pressure, so they were more 
likely to use EDs to relieve fatigue. Although most of the 
students (67.56%) knew that EDs could have adverse 
health effects, the individuals who did not use EDs were 
more likely to hold this viewpoint, which meant ED 
consumption was influenced by students’ cognition.

According to the behavioural change theory, attitude 
also played an important role in determining behaviour 
change. As the results of the current study showed, a 
small number of students and their parents held negative 
attitudes towards EDs consumption. The previous litera-
ture reported that parents’ restrictions on adolescent ED 
use are related to their personal drinking behaviour.22 In 
China, from the viewpoint of parents, academic perfor-
mance is a major factor that determines the children’s 
future life. Due to the limited knowledge of EDs, or influ-
enced by commercial advertisements, parents believe 
that EDs can help children relieve fatigue and enhance 
their attention; therefore they may hold a positive atti-
tude towards EDs. The current study could not provide 
data of parents’ knowledge level on EDs. However, under 
the current educational environment, we assumed that 
this was an important reason, and it reminded us that 
both parents and children, not children alone, should 
be the primary target of interventions. Knowledge or atti-
tudes are defined as ‘prerequisites’ for enacting a health 
behaviour, so the intervention programme aiming to 
improve their knowledge is also important.29

Negative emotion is a risk factor for ED consumption 
since previous studies have reported that psychoactive 
substances, such as caffeine, could be used to handle 

Table 2 The reasons and side effects of EDs consumption

Have you ever heard of EDs? (N=4608) N (%)

  Yes 4083 (88.6)

  No 525 (11.4)

Access to EDs information(N=4083)

  Advertisement 3810 (93.3)

  Peers 1613 (39.5)

  Websites 1579 (38.7)

  Magazines 1398 (34.2)

  Teleplays 1109 (27.2)

  Newspapers 906 (22.2)

Reason for using EDs (N=3249)

  Relieve fatigue 1730 (53.25)

  Just for fun 1260 (38.78)

  Influenced by peers 686 (21.11)

  Stay up late 530 (16.31)

  Take before the exam 366 (11.27)

  Improve negative emotions 199 (6.12)

Side effects (N=3249)

  Cardiopalmus 429 (13.20)

  Insomnia 136 (4.19)

  Dizziness 72 (2.22)

SEs in the parentheses.
EDs, energy drinks.

Table 3 Logistic regression analysis of EDs consumption versus non- EDs consumption

Items β SE OR 95% CI P value

Male 0.48 0.08 1.61 1.38 to 1.88 <0.001

Age −0.08 0.03 0.92 0.88 to 0.97 0.003

Correctly identify 0.35 0.04 1.42 1.32 to 1.53 <0.001

Whether there are adverse effects? (Yes) −0.24 0.09 0.79 0.66 to 0.94 0.010

Students attitude (negative) <0.001

  Neutral 1.80 0.09 6.02 5.07 to 7.14 <0.001

  Positive 3.17 0.24 23.81 14.81 to 38.25 <0.001

Parental attitude (negative) <0.001

  Neutral 0.32 0.09 1.38 1.14 to 1.66 0.001

  Positive 1.39 0.12 4.01 3.19 to 5.04 <0.001

ASLEC 0.004 0.002 1.004 1.00 to 1.01 0.047

ASLEC, Adolescent Self- rating Life Events Checklist; EDs, energy drinks.
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negative emotions.13 30 31 In the study, we found that 
adolescents with more ED consumption had higher 
ASLEC scores. We assume that student may use EDs to 
deal with negative emotions. As has been demonstrated in 
other cross- sectional studies, our study also demonstrated 
that male adolescents had a markedly higher level of ED 
consumption than female adolescents. The reasons may 
be that men engage in more physical exercise compared 
with women and are more likely to be attracted by sports- 
related EDs.26 30 In addition, in interviews with middle 
school teachers, we found that students had limited 
knowledge about EDs. It is necessary to strengthen the 
publicity and education work of relevant departments in 
the future and improve the knowledge level of parents 
and students at the same time.

LIMITATIONS
Several limitations should be noted. First, we relied on self- 
report data, which may be subject to recall bias. Second, 
we did not collect substance use data as well as physical 
and mental state information for the adolescents, so we 
could not evaluate the association between EDs consump-
tion and substance use. Third, the participants cannot 
represent other regions of China. Future studies should 
use qualitative and quantitative methods to examine the 
influencing factors of ED consumption. Longitudinal 
studies should examine the long- term impact of using 
EDs on adolescents.

IMPLICATIONS
In summary, this study surveyed the extent of EDs 
consumption among adolescents in China and assessed 
the impact of sociodemographic knowledge and atti-
tudes on EDs consumption. The findings of the study 
indicated that ED consumption must be considered by 
national public health authorities, and a focus on adoles-
cents at risk for ED consumption should be established 
in the healthcare system, as well as in schools. Schools 
can play a significant role in enhancing students’ knowl-
edge regarding EDs. Thus, comprehensive school- based 
intervention programmes, such as the Student Assistance 
Program, should be implemented to influence adoles-
cents’ behaviours.
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