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Abstract 

Background: Adolescents are recommended to get 8–10 h of sleep at night, yet more than 80% fail to obtain this 
goal. Energy drink (ED) consumption has been linked to later bedtime in adolescents. Therefore, we aimed to investi‑
gate the potential association between ED consumption and sleep duration, and shuteye latency among adolescents 
in Norway.

Methods: This study was based on data from 15‑ to 16‑year‑old adolescents living in Oppland County in 2017. In 
total, 1353 adolescents were included in the analysis. Multiple regression models were used to estimate the associa‑
tions between the frequency of ED consumption with sleep duration, shuteye latency, and getting 8 h of sleep.

Results: Forty‑six point five percent of the adolescents reported sleeping more than 8 h at night. Those who 
reported ED consumption at any frequency had significantly shorter sleep duration than those who did not. On aver‑
age, high consumers of ED (consuming ED ≥ 4 times a week) had 0.95 (95% CI: 0.61, 1.28) hours (i.e., 57 min) less sleep 
than those who never consumed ED. In addition, high consumers had more than 25 min (95% CI: 13.95, 36.92) longer 
shuteye period than those who never consumed ED.

Conclusion: Most ED consumers fail to obtain the recommended 8 h of sleep at night, which could be a conse‑
quence of shorter sleep duration and longer shuteye latency. We found a dose‑response relationship between 
frequency of ED consumption and reduced sleep. Yet, the potential long‑term effects of both ED consumption and 
insufficient sleep among adolescents remain unclear.
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Short sleep duration can result in poor mental and 
somatic health, and poor academic performance in ado-
lescents [1, 2]. According to the sleep recommendation 
by the US National Sleep Foundation, adolescents aged 
14–17 years should obtain 8–10 h of sleep each night 
[3]. However, in a recent study by Saxvig et  al., 84.8% 

of Norwegian adolescents failed to obtain the recom-
mended amount of sleep [4]. They found that the average 
sleep duration was 6:43 h on schooldays with a shuteye 
latency (the interval from bedtime to shuteye time) of 
43 min.

Later bedtime and reduced sleep have been linked 
to screen time use before bedtime [5]. In a systematic 
review by Hale and Guan, more than 90% of studies 
included found a negative association between screen 
use and delayed bedtime and reduced total sleep dura-
tion [6]. In addition to overall screen time use, social 
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media use, specifically night-time-specific social media 
use, has been associated with poorer sleep quality [5].

Poor sleep can result in anxiety and depression later 
in life. Sufficient sleep, and thereby proper restitution, 
is important for optimal neurocognitive and emotional 
functioning. In a study by Orchard et al., low total sleep 
time on school nights during adolescence predicted 
anxiety and depression later in life [7]. Physical activity 
is also an established factor in getting sufficient sleep. 
Research has shown that adolescents had lower levels 
of physical activity had shorter and poorer quality of 
sleep [8, 9].

Regular caffeine consumption has been associated with 
later bedtime in children and adolescents [10]. Caffeine 
is added to many different products including ED and is 
often referred to as a psychoactive drug with stimulat-
ing properties in the body, and has a half-life of about 
4 h (ranging between 2 and 8 h) [11, 12]. According to 
the European Food Safety Authority (EFSA), adolescents 
have an increased chance of sleep latency and reduced 
sleep duration when consuming 1.4 mg/kg bodyweight of 
caffeine [12]. Indeed, the study by Mathew et al. showed 
that on the days that adolescents consumed caffeinated 
beverages they had a more variable sleep duration and 
timing of sleep [13].

Energy drink (ED) consumption has been linked to 
bedtime in adolescents, where more frequent consump-
tion was associated with later bedtime [14, 15]. ED are 
non-alcoholic beverages containing at least 150 mg caf-
feine per litre, in addition to sugar, vitamins, minerals and 
amino acids [11, 16]. ED have gained increasing popular-
ity in recent years and have been associated with higher 
intake of other sugary drinks and fast foods [17, 18].

Different patterns in ED consumption have been 
observed between boys and girls [19, 20]. Previous stud-
ies have identified that adolescents with high screen time 
[14], late bedtimes [15], shorter sleep duration [21] and 
drinking other sugar-sweetened beverages are more 
likely to consume ED more than once a week. ED have 
a high caffeine content which could contribute to later 
bedtime and shorter sleep duration.

Long shuteye latency among adolescents reduces their 
sleep opportunity, but what is keeping them from sleep-
ing is unclear. The increasing trend in ED consumption 
[22] could contribute to poor sleep, as it is known that 
caffeine consumption can affect sleep quality, yet the 
link between ED consumption and sleep has not been 
well quantified. The main objective of this analysis was 
therefore to study the association between frequency of 
ED consumption on sleep duration and shuteye latency 
among adolescents in Norway. An additional aim was to 
investigate potential lifestyle related factors associated 
with sleep duration.

Methods
Design and setting
Data for the study was collected through a cross-sec-
tional survey using a web-based questionnaire called the 
UngOpp survey. The current study was based on second-
ary analyses from the UngOpp survey. The survey was 
conducted in collaboration with the County Governor of 
Oppland, the supreme authority of all high schools in the 
county [23]. The survey included 70 questions on health, 
nutrition, and leisure activities, and perceived familial 
socio-economic status. The questionnaire was completed 
during school hours with the teacher present. All data 
was collected anonymously and was self-reported.

Participants
10th grade students (15–16 years old) in all public 
schools in the district of Oppland, Norway, answered 
the questionnaire in April–May 2017 (n = 1793, 80.3% of 
those who were invited to participate). School attendance 
is mandatory until 10th grade in Norway. All 43 public 
schools (excluding three private schools, accounting for 
24 students) in the former county of Oppland, Norway 
participated in the survey [24].

Only participants who provided complete data on ED 
consumption and items regarding sleep were included 
in the final analysis, which comprises 1353 participants 
(Fig.  S1 in supplemental). Those giving implausible 
answers were removed from the analysis (n = 425, 23.7%).

Ethical approval
All participation to the study was voluntary. The study 
was performed in agreement with the principles of the 
Declaration of Helsinki and the Health Research Act 
[25, 26]. Written informed consent was obtained by par-
ents for students who were younger than 16 years and 
by the students themselves if they were 16 years old. The 
Regional Committee for Medical Research Ethics; Region 
South East, (University of Oslo), approved the study in 
2017 (project number: 2016/1755).

Outcome and independent variables
The main outcome measures were sleep duration and 
shuteye latency. Sleep was assessed using three ques-
tions: “When do you usually go to bed at night on school-
days?”, “When do you usually wake up on school days?”, 
and “how long does it usually take for you to fall asleep at 
night on school days?”. The participants were asked in the 
first two questions to specify the time at night they usu-
ally go to bed at night and the time they usually get out of 
bed in the morning. The third question assessed, in hours 
and minutes, the time it usually takes the participants to 
fall asleep. Based on these data, we could calculate time 
in bed (the interval from bedtime to getting up), shuteye 
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latency (the interval from bedtime to sleep) and sleep 
duration/sleep period (time from shuteye to getting up).

According to recommendations of the US National 
Sleep Foundation, sleep duration on school days was set 
at a cut-off at 8 h where more than 8 h of sleep was cat-
egorized as “equal to or more than recommended” and 
below 8 h as “less than recommended” [3].

ED consumption was assessed with the question “How 
often do you usually drink energy drinks (Red Bull, Bat-
tery etc.)?” The participants could respond with one of 
seven incremental options, ranging from “never” to “sev-
eral times a day”. The final two categories were combined 
into ED consumption ≥4 times a week because of a rela-
tive low percentage per answer option. This is also  in line 
with previous classifications [20, 22].

Description of baseline variables
All participants reported sex (male, female), size of com-
munity (below or above 20,000 inhabitants), and self-
perceived financial situation of the family compared to 
other families with four options: poor family economy, 
medium family economy, good family economy and very 
good family economy [24]. For the purpose of the analy-
sis, we combined the option good and very good family 
economy.

Leisure screen time was assessed using the ques-
tion “On school days, how much time do you on aver-
age spend daily watching TV, movies, gaming or using 
social media?” with options on a four-point incremental 
scale ranging from “less than one hour” to “more than 
five hours”. The two lower options were merged into one 
response of “less than two hours” due to the relatively low 
number of respondents in these categories.

Physical activity was assessed by the question “How 
often do you perform physical activity which gets you out 

of breath or makes you sweaty?” with options on a six-
point incremental scale ranging from “never” to “at least 
five times a week”.

Statistical analysis
The unadjusted associations between ED consumption 
and sleep duration (Fig. 1a), and between ED consump-
tion and shuteye latency (Fig.  1b) were depicted using 
two-way fractional polynomials with confidence intervals 
(“twoway fpfitci” command in Stata). No other variables 
were included.

We identified predictors of sleep duration using a step-
wise modelling approach. All variables, selected a-priori 
and shown in the baseline table (Table 1), were included 
in this process. Selection of predictors of ED consump-
tion was based on previous analysis performed with the 
same type of datasets [20, 22]. Next, these predictors 
were combined and included as adjustment variables 
in multiple linear regression models that measured the 
association between ED consumption and sleep duration 
(in hours) and shuteye latency (minutes). Multicollinear-
ity was assessed using variance inflation factor (VIF).

The associations between sufficient sleep (more than 
8 h) and different categories of ED use and other inde-
pendent variables were estimated in generalized linear 
models with the binomial distribution family and iden-
tity link function. These models yield risk differences 
(RD) and relative risk (RR).

STATA version 16.1 was used for all statistical analyses 
[27].

Results
In total, 8.3% of the participants stated that they con-
sumed ED once a week (Table  1), 7.2% consumed ED 
2–3 times a week, and 3.4% consumed ED ≥ 4 times a 

Fig. 1 Sleep duration (A) and shuteye latency (B) according to frequency ofenergy drink consumption
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week. 52.5% of the boys and 25.2% of the girls had con-
sumed ED at any frequency. 22.4% of the adolescent 
reported more than 5 h screen time in their spare time 
during a weekday and at the same time, the majority of 
adolescents (77.6%) were physically active more than 
2 times a week. More than half (53.5%) of the adoles-
cents reported sleeping less than 8 h at night. Of these, 
5.0% consumed ED ≥ 4 times a week, compared to 1.6% 
in the group who got more than 8 h of sleep at night. 
The average sleep duration was 7 h and 44 min (SD: 
67.2 min) and the average shuteye latency (time it takes 
to fall asleep) was 40 min and 12 s (SD: 38 min).

Figure 1a shows the prediction of sleep duration based 
on ED consumption with confidence intervals. There 

seems to be dose-response relation between ED con-
sumption and sleep. In the multiple linear regression 
model (Table  2), the frequency of ED consumption was 
negatively associated with length of sleep at night com-
pared to those who never drank ED when adjusting for 
the other variables. This effect was smaller when adjust-
ing for other variables. However, the effect of sex was 
larger in the adjusted analysis than in the unadjusted. 
Consuming ED as infrequent as 1–3 times a month pre-
dicted 0.48 h less sleep (CI: − 0.71, − 0.25) than those 
never drinking ED, while consuming ED ≥ 4 times a week 
predicted 0.95 h (CI: − 1.28, − 0.61) less sleep. Being 
physically active was positively associated with length of 
sleep.

Table 1 Descriptive statistics of the background variables

Total n = 1353 < 8 h sleep n = 724 ≥8 h sleep n = 629
n (%) n (%) n (%)

Sex
 Male 627 (46.3) 337 (46.5) 290 (46.1)

 Female 726 (53.7) 387 (53.5) 339 (53.9)

Perceived family economy
 Poor family economy 44 (3.2) 25 (3.5) 19 (3.0)

 Medium family economy 400 (29.6) 241 (33.3) 159 (25.3)

 Good family economy 905 (66.9) 454 (62.6) 451 (71.7)

 Missing 4 (0.3) 4 (0.6) 0

Size of community
  < 20,000 inhabitants 974 (72.0) 530 (73.2) 444 (70.6)

  ≥ 20,000 inhabitants 378 (27.9) 193 (26.7) 185 (29.4)

 Missing 1 (0.1) 1 (0.1) 0

Energy drink frequency
 Never 408 (30.2) 176 (24.3) 232 (36.9)

 Seldom 433 (32.0) 222 (30.7) 211 (33.6)

 1–3 times a month 257 (19.0) 141 (19.5) 116 (18.4)

 Once a week 112 (8.3) 77 (10.6) 35 (5.6)

 2–3 times a week 97 (7.2) 72 (9.9) 25 (4.0)

  ≥ 4 times a week 46 (3.4) 36 (5.0) 10 (1.6)

Physical activity frequency
 Never 100 (7.4) 64 (8.8) 36 (5.7)

 Once a week 201 (14.9) 108 (14.9) 93 (14.8)

 2–3 times a week 447 (33.0) 239 (33.0) 208 (33.1)

 4–6 times a week 456 (33.7) 248 (34.2) 208 (33.1)

 Every day 147 (10.9) 63 (8.7) 84 (13.3)

 Missing 2 (0.1) 3 (0.4) 0

Leisure screen time weekdays
  ≤ 2 h 408 (30.2) 179 (24.7) 229 (36.4)

 3–5 h 634 (46.9) 346 (47.8) 288 (5.8)

  > 5 h 303 (22.4) 195 (26.9) 108 (17.2)

 Missing 8 (0.6) 4 (0.6) 4 (0.6)
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There was an association between the frequency of ED 
consumption and longer shuteye latency when adjusting 
for other variables (Table 3). There were no indications of 
multicollinearity (VIF scores < 1.5 in the multiple linear 
models Adolescents who drank ED ≥ 4 times a week had 
25.44 min (CI: 13.95, 36.92) longer shuteye latency com-
pared to those who never drank ED. This was also shown 
in Fig.  1b, displaying the association between ED con-
sumption and shuteye latency. Shuteye latency increased 
from approximately 38 min on average in adolescents not 
consuming ED to more than 60 min among those report-
ing to consume ED ≥ 4 times a week. However, adoles-
cents who were physically active had a shorter shuteye 
latency compared to those who were never physically 
active.

Table  4 shows the associations (RD and RR) between 
categories of ED consumers and sleep: A lower propor-
tion of those who consumed ED more than once a month 
obtained at least 8 h of sleep than the reference group 
(never consumed ED). For example, the RD between 
adolescents never consuming ED and adolescents con-
suming ED ≥ 4 times a week was − 0.31 (CI: − 0.43, 

− 0.19) meaning that adolescent high ED consumers had 
a 31-percentage point less likelihood of obtaining 8 h of 
sleep when adjusting for the other variables in the analy-
sis. In addition, adolescents who had more than 5 h lei-
sure screen time had a RD of − 0.15 (CI: − 0.23, − 0.08) 
meaning that they had 15-percentage point less likeli-
hood of obtaining the recommended 8 h of sleep com-
pared to those who did get the recommended amount. 
On the other hand, adolescents who reported daily physi-
cal activity had a RD of 0.13 (0.01, 0.25) which means that 
these adolescents had a 13-percentage point increased 
likelihood of getting more than 8 h of sleep at night.

Discussion
This is the first study to quantify sleep duration and shut-
eye latency in relation to ED consumption among ado-
lescents. Our study showed that ED consumption was 
negatively associated with sleep at night and positively 
associated to the shuteye latency. These associations were 
not substantially affected by adjusting for sex, perceived 
family economy, physical activity and leisure screen-
time. In addition, adolescents who consumed ED once a 

Table 2 Energy drink consumption and sleep duration (in hours)

R2: 11.2%

Unadjusted Adjusted

Coefficient 95% CI Coefficient 95% CI

Energy drink frequency
 Never Reference Reference

 Seldom −0.19 −0.34, −0.04 −0.14 −0.29, 0.00

 1–3 times a month −0.37 −0.54, −0.20 −0.32 −0.49, −0.15

 Once a week −0.50 −0.73, −0.27 −0.48 −0.71, −0.25

 2–3 times a week −0.77 −1.01, −0.53 −0.75 −0.99, −0.50

  ≥ 4 times a week −1.13 −1.46, −0.80 −0.95 −1.28, −0.61

Sex
 Male Reference Reference

 Female −0.06 −0.18, 0.06 −0.20 −0.32, −0.07

Perceived family economy
 Poor Reference Reference

 Medium 0.04 −0.31, 0.39 −0.12 − 0.45, 0.21

 Good 0.22 −0.11, 0.56 0.01 −0.31, 0.34

Physical activity
 Never Reference Reference

 Once a week 0.31 0.04, 0.57 0.21 −0.05, 0.47

 2–3 times a week 0.26 0.02, 0.50 0.10 −0.13, 0.33

 4–6 times a week 0.39 0.15, 0.63 0.18 −0.05, 0.42

 Every day 0.66 0.38, 0.94 0.36 0.08, 0.64

Leisure screen time
  ≤ 2 h Reference Reference

 3–5 h −0.26 −0.39, −0.12 −0.17 −0.30, −0.03

  > 5 h −0.71 −0.88, 0.55 −0.56 −0.73, −0.40
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week or more had more than 20 percentage points higher 
risk of not getting the recommended amount of sleep at 
night. ED consumption seemingly adds to the burden of 
less sleep in a critical developmental stage when the ado-
lescents need sufficient sleep to perform well in school 
and other social activities.

The association between frequency of ED consump-
tion and both shorter sleep duration and longer shuteye 
period is evident according to our study. This is in line 
with previous studies showing an association between 
ED consumption and various sleeping problems, espe-
cially sleep duration [18, 21, 28]. In addition, “to get more 
energy” has been reported as an important reason for 
consuming ED. [29] Based on this, one could hypoth-
esize that adolescents start drinking ED because they 
are sleepy and need energy. This could result in getting 
less sleep with accompanying tiredness the next day, 
even though we do not know at what time of day the 
adolescents consume ED. A vicious circle could accord-
ingly be established where ED consumption leads to 
less sleep which then again entails increasing ED con-
sumption resulting from tiredness. This is plausible and 

in line with other studies when considering the caffeine 
content in ED and its known effects on sleep [10, 13]. In 
addition, the association found in our study suggests a 
dose-response relationship. Yet, the direction of the asso-
ciation and causality cannot be determined based on the 
design of the current study.

Previous studies found a relationship between ED 
consumption and health problems that was mediated 
through going to bed late [29]. The longer shuteye period 
found in our study was also mediated by increased leisure 
screen-time. Previous studies have found that electronic 
media use in bed resulted in later bedtime and shorter 
sleep duration [5]. The combination of ED and screen-
time could potentiate the adverse effects on sleep such as 
shorter sleep duration and longer shuteye period. How-
ever, in the current study, neither time of day when the 
adolescents used electronic devices not when they con-
sumed ED were not recorded. Adolescents are exposed 
to many different types of advertisement through social 
media. In the study by Buchanen et al., adolescents who 
were exposed to digital marketing of ED were more likely 
to consume ED. [30] In other words, our observation of 

Table 3 Energy drink consumption and shuteye latency (in minutes)

R2: 5.1%

Unadjusted Adjusted

Coefficient 95% CI Coefficient 95% CI

Energy drink frequency
 Never Reference Reference

 Seldom 1.06 −4.03, 6.16 0.25 −4.86, 5.36

 1–3 times a month 4.05 −1.81, 9.92 3.72 −2.24, 9.68

 Once a week 8.15 0.30, 16.0 9.90 1.94, 17.86

 2–3 times a week 4.50 −3.77, 12.77 5.77 −2.75, 14.29

  ≥ 4 times a week 25.54 14.33, 36.74 25.44 13.95, 36.92

Sex
 Male Reference Reference

 Female 5.14 1.11, 9.17 6.63 2.35, 10.90

Perceived family economy
 Poor Reference Reference

 Medium 0.23 −11.47, 11.93 3.53 −8.07, 15.14

 Good −5.11 −16.48, 6.26 0.29 − 11.07, 11.65

Physical activity
 Never Reference Reference

 Once a week −9.48 −18.34, −0.62 −7.77 − 16.67, 1.12

 2–3 times a week −11.28 −19.27, −3.28 −9.17 −17.25, −1.09

 4–6 times a week −17.87 −25.85, −9.90 −14.85 −22.99, −6.71

 Every day −23.05 −32.44, −13.67 −17.94 −27.52, −8.36

Leisure screen time
  ≤ 2 h Reference Reference

 3–5 h 5.67 1.00, 10.35 3.02 −1.68, 7.73

  > 5 h 10.94 5.37, 16.5 5.76 0.03, 11.50
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an association between ED use and sleep could in part be 
explained by reverse causality. From this, one could think 
that going to bed late or having a longer shuteye period 
whether it is because of ED consumption or because of 
electronic media usage, the exposure of digital marketing 
on ED together with tiredness can affect the adolescent 
to consume ED the next day. However, more detailed 
information on timing of screen-time and ED consump-
tion among adolescents are currently lacking.

Our results suggest that ED consumption at any fre-
quency increases the risk that adolescents do not obtain 
the recommended 8 h of sleep. In our study, 18.9% of 
the adolescents had consumed ED more than once a 
week. This is in line with previous studies with simi-
lar age groups [14, 20, 31]. The association between ED 
consumption and hours of sleep was found even though 
the timing of ED consumption was not known. Accord-
ing to our findings, 53.5% failed to obtain the recom-
mended > 8 h of sleep which is less than the 84.8% found 
by Saxvig et  al. [4]. Insufficient sleep is related to poor 
school performance [32] and might lead to poor mental 
and somatic health. We also found that physical activ-
ity increased the likelihood of getting sufficient sleep, 
which again is related to somatic health. There might also 

be other factors associated with sleep and health, which 
could be in the causal pathway between these variables. 
Adolescence is an important developmental period in 
life and behaviour during this period may affect life-long 
health and health related habits [33]. Therefore, raising 
awareness about the negative health effects of ED con-
sumption among adolescents is needed.

Strengths and limitations
The main strength of this study is the large sample rep-
resenting a cross-sectional population sample of 10th 
grade student in Norway. However, due to the obser-
vational design of the study and the self-reported data, 
the outcomes might have been subject to recall or social 
desirability bias [34]. Despite the large number of ado-
lescents included in the study, several adolescents who 
had filled in implausible answers on how much they slept 
were removed from the analysis. There is certain risk 
that those giving implausible response also have differ-
ent sleeping and drinking patterns than the rest, in other 
words, this could have led to biased effect measured esti-
mates. In addition, we did not use a standardized sleep 
questionnaire which would have enabled us to investigate 
other potential symptoms of reduced sleep. There is also 

Table 4 The adjusted association between energy drink consumption and getting more than 8 h sleep

Risk differences 95% CI Relative Risk 95% CI

Energy drink frequency
 Never Reference Reference

 Seldom −0.07 −0.13, 0.01 0.89 0.78, 1.01

 1–3 times a month −0.10 −0.18, −0.02 0.83 0.71, 0.97

 Once a week −0.24 −0.34, −0.14 0.57 0.43, 0.76

 2–3 times a week −0.31 −0.40, −0.21 0.47 0.33, 0.67

  ≥ 4 times a week −0.31 −0.43, −0.19 0.43 0.25, 0.75

Sex
 Male Reference Reference

 Female −0.05 −0.10, 0.00 0.90 0.80, 1.01

Perceived family economy
 Poor Reference

 Medium −0.11 −0.25, 0.04 0.87 0.61, 1.25

 Good −0.02 −0.16, 0.13 1.06 0.75, 1.50

Physical activity
 Never Reference Reference

 Once a week 0.09 −0.02, 0.19 1.15 0.87, 1.54

 2–3 times a week 0.07 −0.02, 0.16 1.13 0.86, 1.48

 4–6 times a week 0.05 −0.04, 0.15 1.07 0.82, 1.41

 Every day 0.13 0.01, 0.25 1.24 0.93, 1.66

Leisure screen time
  ≤ 2 h Reference Reference

 3–5 h −0.07 −0.13, −0.01 0.88 0.78, 0.99

  > 5 h −0.15 −0.23, −0.08 0.72 0.61, 0.86
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the possibility that those who were not at school at the 
day of the questionnaire completion or whose parents did 
not consent differed from those who were present. For 
example, they could have comprised of a group of ado-
lescents with less healthy lifestyle, lower socioeconomic 
status which could have affected our effect estimates 
since previous research has showed that higher educated 
parents tend to give consent more often [35]. Therefore 
resulting in a possible selection bias.

Another limitation to the study was that we were not 
able to adjust sufficiently for possible confounders such 
as estimates of parental-adolescent relations, attitudes 
towards healthy lifestyle, mental health, other caffeine 
sources and other socio-economic status measurements. 
In other words, causality cannot be established with this 
type of study design. Finally, since we did not investigate 
other potential sources of caffeine, such as coffee and tea, 
the impact of ED consumption on sleep might be over-esti-
mated. On the other hand, we believe that these are valid 
results as previous studies have showed that adolescents do 
not drink much coffee and tea at this specific age [36].

Future research should consider measuring the specific 
metabolic effects of ED in adolescents, next to a longer 
follow-up period to better understand of the potential 
long-term effects of ED consumption.

Conclusion
There is an association between ED consumption and 
both sleep duration and shuteye latency, where increas-
ing frequency of ED consumption is associated with 
longer shuteye latency and shorter sleep duration. The 
dose-response relationship between ED consumption 
and sleep suggests that there is a need for more aware-
ness of the consequences of ED consumption among 
adolescents next to more information on the potential 
long-term effects of ED consumption and reduced sleep 
opportunities.
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