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Abstract

Background: The consumption of energy drinks has increased in the last decades, especially among adoles-
cents. Caffeine and its effects on sleep are well known, but less is known about the timing of the consumption 
and its association with sleep and food choices.
Objective: The objective of this study was to evaluate the energy drink consumption, sleeping behavior, and 
food choices in Icelandic adolescents.
Design: A total of 171 participants (64 boys, 107 girls, aged 17–18 years) completed an online questionnaire on 
sleep, food choices, and energy drink consumption. Independent sample T-tests, Mann-Whitney U tests, and 
Chi-square tests were used to assess group differences.
Results: Overall, 57% reported drinking energy drinks, with higher rates among girls than boys (63 vs. 48%). 
Energy drink consumers were more likely to report sleeping 6 h or less. This was especially true for those drink-
ing energy drinks after 3 PM, compared to those who avoided them after 3 PM. Participants who consumed 
energy drinks also ate fewer nutritious foods (fruits, vegetables, dairy, fish) and consumed more soft drinks, 
coffee, and alcohol compared to non-energy drink consumers.
Discussion: The results show that energy drink consumption is frequent among Icelandic 17-year-olds, par-
ticularly among girls. Consumers were more likely to report shorter sleep durations, especially when drinking 
after 3 PM, and had poorer dietary habits, including lower intake of nutritious foods and higher consumption 
of soft drinks, coffee, and alcohol.
Conclusion: Future research should explore the long-term effects of these behaviors and assess interventions 
to reduce energy drink use and promote healthier habits in adolescents.
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The popularity of energy drinks has risen signifi-
cantly over the past few years, particularly among 
adolescents and young adults (1). Energy drinks 

are non-alcoholic beverages that typically contain a large 

amount of caffeine. In addition to caffeine, they also include 
sugar, vitamins, minerals, and amino acids,  although 
their content varies between products (1, 2). Adolescents’ 
exposure to caffeine has been raising concerns due to the 

To access the supplementary material, please visit the article landing page

Popular scientific summary
• � Energy drink consumption was common among Icelandic adolescents, with more than half  report-

ing regular use.
• � Adolescents who consumed energy drinks, particularly later in the day, were more likely to report 

shorter sleep duration on school days.
• � Energy drink consumers also reported poorer dietary habits, including lower intake of nutritious 

foods and higher consumption of soft drinks, coffee, and alcohol.
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fact that caffeine is a psychoactive stimulant that has been 
linked to alterations in cognitive, physiological, psycho-
logical, and cardiovascular functions in adolescents (3, 
4). Furthermore, high caffeine intake has been associated 
with poorer sleep health, including later bedtimes, shorter 
time in bed (5) and daytime sleepiness (6). The European 
Food Safety Authority (EFSA) states that adolescents 
who consume caffeine at a dose of 1.4 mg per kilogram 
of body weight are more likely to experience longer sleep 
latency and shorter sleep duration, especially when con-
sumed close to bedtime (2).

Sleep is essential for overall health and well-being 
(7), as well as cognitive, physical, and emotional health 
among adolescents and young adults (8). Therefore, the 
National Sleep Foundation (NSF) recommends at least 
8–10 h of sleep for healthy teenagers, ages 14–17 and 
emphasizes regularity and structure in sleep schedules 
(9). Inadequate sleep has been linked to a numerous nega-
tive effect on physical health (10), mental well-being (11), 
cognitive abilities (12), and a recent study reported that 
both later bedtime and higher night-tonight variability in 
total sleep time were negatively associated with academic 
performance (13). Conversely, extending adolescents sleep 
duration has demonstrated the potential to enhance met-
abolic factors and dietary habits (14), and improve cogni-
tive function (15).

Previous studies have reported that energy drink con-
sumption is associated with poorer dietary quality in 
general (16) and increased intake of consumption of 
high-sugar and fried foods (3). Although the effect of caf-
feine intake on sleep and its association with consumption 
of unhealthy diet is quite well known, less is known about 
the timing of energy drink consumption in adolescents as 
well as the association between the timing of consump-
tion and sleep duration.

The main objective of the study was to evaluate the 
energy drink consumption, sleeping behavior, and food 
choices in Icelandic adolescents. Specific aims included: 
1) to compare different sleep durations among those who 
consume and those who do not consume energy drinks, 
2) to explore sleep duration with amount of caffeine and 
the time-of-day energy drink consumed and 3) to compare 
food choices among those who consume and those who do 
not consume energy drinks.

Methods

Sample and data collection
Data were collected between March and May 2021, in 
three secondary schools, all located in the capital area of 
Reykjavik, Iceland. The data collection was organized in 
consultation with school administrators in each school 
individually and each student. A total of 420 students 
born in 2003 (aged 17–18 at the time of data collection) 

were invited to participate from the three secondary 
schools. A total of 184 students agreed to participate (par-
ticipate rate 44%) in the study. Out of these, 171 students 
(107 girls) finished answering the self-reported question-
naires about sleep and food choices, along with detailed 
questions about the frequency and timing of energy drink 
consumption. Written informed consent was obtained 
from students of consenting age and the parents con-
sented if  students were younger than 18 years old. The 
study was approved by the Icelandic Data Protection 
Authority and the National Bioethics Committee (VSN 
b2021010039/03.01) and was carried out with the permis-
sion of the school’s principals.

Measures
The questionnaire was based on a previously validated 
questionnaire used by The Directorate of Health (17) and 
distributed via Qualtrics XM survey software. Participants 
were asked about their gender, weight (with the follow-
ing questions: ‘What is your height when you stand only 
wearing socks (in centimeters)?’) and height (with the 
question ‘What is your body weight without clothes (in 
kilograms)?’). Information on weight and height was used 
to calculate body mass index (BMI) and was then calcu-
lated by dividing weight by height squared (kg/m²).

Sleep behavior. Self-reported total sleep duration was 
measured with the question: 1) How many hours of sleep 
do you usually get per night a) during weekdays and b) 
on weekends, with seven answer option: ‘4 hours or less’, 
‘5 hours’, ‘6 hours’, ‘7 hours’, ‘8 hours’, ‘9 hours’ or 
‘10 hours or more’. Participants were asked to round up 
their sleep time to the nearest hour and report on most 
days during the last month. Bedtime on weekdays and 
weekends was calculated from the question: a) ‘What time 
do you usually go to bed on weekdays’ and b) ‘What time 
do you usually go to bed on weekends’, with the answer 
options: ‘20:00’, ‘21:00’, ‘22:00’, ‘23:00’, ‘00:00’, ‘01:00’, 
‘02:00 or later’. Similarly, risetime on weekdays and week-
ends was calculated from the question: a) ‘What time do 
you usually wake up on weekdays’ and b) ‘What time 
do you usually wake up on weekends’, with the answer 
options: ‘05:00’, ‘06:00’, ‘07:00’, ‘08:00’, ‘09:00’, ‘10:00’, 
‘11:00 or later’. This study highlighted participants with 
sleep duration of ≤6 h as a conservative marker of chronic 
short sleep. While the NSF recommends 8–10 h of sleep 
for adolescents aged 14–17, and considers <7 h insuffi-
cient, it also notes that 7–11 h may be appropriate depend-
ing on the individual (9). Prior studies have emphasized 
that sleep durations of ≤6 h are particularly associated 
with adverse cognitive, psychological, and physical health 
outcomes in adolescents (7, 12, 15).

Energy drink consumption. Information about gen-
eral intake of energy drinks was gathered by a ‘yes/no’ 
questions about energy drink consumption. Those who 
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responded ‘yes’ received further questions providing 
detailed information about the type, amount and timing 
of energy drink consumption. The 18 most popular energy 
drinks on the Icelandic marked were listed along with an 
open-ended answer for other energy drinks. For each type 
the participants were asked to estimate the frequency of 
consumption, with the answer options: ‘never’, ‘1–2 times 
in a month’, ‘3–4 times in a month’, ‘1–2 times per week’, 
‘3–4 times per week’, ‘5–6 times per week’, ‘1–2 times a 
day’ and ‘3 times or more a day’. This question was fol-
lowed by questions regarding the timing of energy drink 
consumption. The weekdays were divided into morning 
(06–12 AM), early afternoon (12–3 PM), late afternoon 
(3–6 PM), early evening (6–9 PM), late evening (21–00 
PM) and night (00–06 AM), with the answer options: 
‘never’, ‘1–2 times per week’, ‘3–4 times per week’, ‘5 times 
or more a week’. To calculate the total caffeine consump-
tion from drinks, we used portion sizes and caffeine con-
tent for the most popular energy drinks available in the 
Icelandic market. These are listed in Supplement Table 1 
along with the number (and %) of participants reporting 
consuming each type. Total caffeine intake was compared 
with safety limits suggested by EFSA (2).

Food consumption. Participants were also asked to 
report their average consumption of food and drinks in 
the past 3 months. The questionnaire covered selected 
food groups: Fruit and berries, vegetables, milk and dairy 
products, vegetable dishes, fish, meat, processed meat 
products, chips and potatoes, cookies and cake, choc-
olate and candy, sugar-free soda, soda with sugar, dark 
cola drinks, sports drinks, coffee, and alcohol. The answer 
options for each category were ‘never’, ‘1–2 times in a 
month’, ‘3–4 times in a month’, ‘1–2 times per week’, ‘3–4 
times per week’, ‘5–6 times per week’, ‘1–2 times a day’, 
‘3–4 times a day’, and ‘five times or more in a day’.

Statistical analysis
Data analysis was conducted in SPSS (SPSS Statistics 
version 28) and JAMOVI 2.3.21 (The Jamovi Project). 
Data were reported as mean (standard deviation) 
for normally distributed variables and as the median 
and percentiles for skewed variables (frequency of 
dietary intake). The normality of  continuous variables 
was assessed using the Kolmogorov–Smirnov test. 
Dichotomous variables are reported as frequencies and 
percentages (%). For continuous variables, an indepen-
dent sample T-test was used to test the significance of 
differences between the two groups of  normally dis-
tributed variables, and the Mann–Whitney U test was 
used to assess the differences among skewed variables, 
applying a post hoc Bonferroni correction for multi-
ple comparisons. The Chi-square test was used to test 
differences in dichotomous variables across groups.  
P < 0.05 was considered statistically significant. All 
reported P-values are two-sided.

Results
Demographic characteristics of the study sample are pre-
sented in Table 1. The study sample included 107 girls and 
64 boys who had valid data. In total, 57% reported drink-
ing energy drinks, while higher frequency was seen among 
girls compared with boys (63 vs. 48%, P-value <0.001). 
Total sleep duration on school days was 6.5 (1.1) h/night 
and 8.3 (1.1) h/night on weekends. Overall, no gender dif-
ference was found in any of the sleep parameters (Table 1).

The responses from participants about how frequently 
they consume energy drinks at different times during 
school days are summarized in Table 2. Energy drink con-
sumption in the early evening (6–9PM) was reported by 
25% of the boys and 45% of the girls. Energy drink con-
sumption later in the evening or at night was less common, 

Table 1.  Study sample descriptives and comparison between boys and girls

Variables All (n = 171) Boys (n = 64) Girls (n = 107) P-value

Mean (SD) Mean (SD) Mean (SD)

Height (cm) 174 (8.9) 182 (6.2) 168 (5.9) <0.001

Weight (kg) 67.6 (11.5) 73.7 (10.4) 64 (10.6) <0.001

BMI (kg/m2) 22.4 (3.4) 22.2 (3.1) 22.5 (3.5) 0.598

Energy drinks consumption (%) 57.3% 48.4% 62.6% <0.001

Total sleep duration weekdays (hours) 6.5 (1.1) 6.5 (1) 6.5 (1.2) 0.824

Bedtime weekdays (hh:mm, SD in hours) 23:48 (1.1) 23:54 (1.2) 23:48 (1.1) 0.445

Risetime weekdays (hh:mm, SD in hours) 07:28 (0.9) 07:25 (0.8) 07:29 (0.9) 0.634

Total sleep duration weekend (hours) 8.3 (1.1) 8.4 (1) 8.2 (1.2) 0.061

Bedtime weekend (hh:mm, SD in hours) 01:12 (1) 01:18 (0.9) 01:06 (1) 0.453

Risetime weekend (hh:mm, SD in hours) 10:06 (1) 10:06 (1) 10:06 (1) 0.921

n, number of participants; BMI, body mass index. Mean (SD); time shown in hh:mm, SD in hours.

The P-values are the result of T tests or Mann-Whitney U test depending on variable distribution (applying post hoc Bonferroni for multiple compari-
sons), comparing boys and girls. Boldface type indicates significant difference.
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but still 27 and 12% of the girls and boys reported late 
evening or night consumption, respectively.

Table 3 shows the estimated mean caffeine intake from 
different sources, total caffeine intake from drinks and 
the estimated daily caffeine intake per kg body weight. 
Among boys who did not report consuming energy 
drinks, the highest caffeine intake per body weight was 
0.4 mg/kg/day, while 55 and 32% of  boys who reported 
drinking energy drinks exceeded the EFSA limits (2) of 
1.4 and 3 mg caffeine/kg/day, respectively. Both boys and 
girls who reported drinking energy drinks had higher 
caffeine intake from other sources compared to those 
who do not consume energy drinks (Table 3). For girls 
reporting energy drink consumption, 46% had greater 
total caffeine intake from drinks with more than 1.4 
mg caffeine/kg/day and 18% higher than 3 mg/kg/day. 
One heavy coffee drinker was observed in the group not 
reporting energy drink consumption, with a caffeine 
intake of  2.4 mg/kg/day, but otherwise none had an 
intake higher than 0.7 mg/kg/day.

Boys consuming more than 3 mg/kg/day reported 
shorter total sleep duration on weekdays compared with 
those consuming less than 3 mg/kg/day, but no difference 
was seen during weekends nor with lower caffeine intake 
(Table 4). Among girls, a difference in sleep duration was 
observed at an intake level of 1.4 mg/kg/day. Girls with an 
intake of ≥3.0 mg/kg/day appeared to report longer sleep 
durations on weekends compared to those with lower 
intakes; however, this subgroup was small, and results 
should be interpreted with caution.

Figure 1 shows the proportion of participants sleep-
ing 6 h or less on weekdays, according to energy drink 
consumption and the timing of consumption. In general, 

those reporting consuming energy drinks were likelier 
to report total sleep duration of 6 h or less (P = 0.044). 
Furthermore, the percentage of participants with 6 h 
or less sleep duration was higher in the group drinking 
energy drinks after 3 PM compared with those reporting 
consuming energy drinks but never after 3 PM (P = 0.007). 
Interestingly, the percentage of participants who had a 
total sleep duration of 6 h or less was similar for those 
reporting consuming energy drinks but not after 3 in the 
afternoon as in the group who never drink energy drinks.

Weekly frequency of consumption of food from selected 
food groups was also compared between energy drink 
consumers and those who did not report drinking energy 
drinks (Table 5). The total frequency of consuming food 
groups that are in general considered a part of a nutritious 
diet (fruits, vegetables, dairy products, and fish) was sig-
nificantly lower among those reporting consuming energy 
drinks (P = 0.015). Boys who reported drinking energy 
drinks had less frequent intake of dairy products compared 
with those not drinking energy drinks (5.5 vs. 10.5 times per 
week, P = 0.003) but higher frequency of soft drink coffee 
and alcohol consumption. Girls exhibited a similar pat-
tern, with those consuming energy drinks reporting higher 
intake of soft drinks, sports drinks and alcohol.

Discussion
The results of this study are in line with previous stud-
ies showing that intake of caffeine is associated with 
total sleep duration (18, 19), but at the same time adding 
important information about the timing of energy drink 
consumption. Finally, our study adds to the current lit-
erature showing overall lower diet quality among energy 
drink consumers compared with non-consumers.

Table 2.  Number of participants reporting energy drink consumption at different times during the day on schooldays*

Time Never, n 1–2 times per week, n 3–4 times per week, n 5 times per week, n 

Boys (n = 31)

Morning (06–12am) 11 7 9 4

After lunch (12–3PM) 7 13 9 2

Afternoon (3–6PM) 15 10 5 1

Early evening (6–9PM) 23 4 4 0

Late evening (9PM–12AM) 27 3 1 0

Night (12–06AM) 29 2 0 0

Girls (n = 67) 

Morning (06–12am) 27 19 15 6

After lunch (12–3PM) 24 27 13 3

Afternoon (3–6PM) 34 26 5 2

Early evening (6–9PM) 37 23 6 1

Late evening (9PM–12AM) 49 16 1 1

Night (12–06AM) 59 7 0 1

*Only showing participants reporting energy drink consumption (n = 98).
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Energy drink consumption, timing and quantity
This study reveals that energy drink consumption is 
high among Icelandic adolescents, with 57% of partici-
pants consuming energy drinks, and a higher proportion 
of girls consuming them compared to boys. Our results 
are in line with previous Icelandic data from 2020 where 
48% of adolescents reported drinking at least one energy 
drink per day (20). These results from Iceland are alarm-
ingly higher than recent data from other countries, where 
Norwegian adolescents aged 15–16 years old reported 
that 8.3% of the participants consumed energy drink once 
a week (21), 6.3% of Swedish adolescents consumed at 
least once a week (22), and 7.6% of US adolescents (mean 
age 15.4 years) consumed energy drinks on a weekly basis 
(23). One possible explanation for the high frequency of 
energy drink consumption in Iceland is their wide avail-
ability and appeal to adolescents, which may be influenced 

by marketing practices targeting this age group (3, 19). 
Furthermore, Icelandic adolescents have access to an 
extensive variety of energy drinks (as seen in Supplement 
Table 1).

The timing of energy drink consumption was interest-
ing as we saw that the majority of participants consumed 
drinks after lunch or in the afternoon (12–6PM). However, 
25% of the boys and 45% of the girls reported energy drink 
consumption in the early evening (6–9PM) and 27% girls 
and 12% boys reported late evening or night consumption 
(9PM–6AM). Recent self-report study among Icelandic 
students (mean age 24.1 years old) reported the majority of 
participants consuming their caffeinated beverages before 5 
pm, and only 12% consumed after 5 pm (24). Therefore, our 
results indicate that younger students were more likely to 
consume energy drinks later in the day. Recommendations 
suggest that it is better to consume caffeinated beverages 

Table 3.  Caffeine quantity from different sources divided between gender and those who reported drinking energy drinks and those who do not

Caffeine from 
different sources, 
mg/day

Dark coloured 
soft drinks

Coffee Energy drinks 
with caffeine 

content ≤105 mg 
in one portion

Energy drinks 
with caffeine 

content > 105 
mg in one 
portion

Total caffeine 
from drinks

Total caffeine mg/
kg/day

Boys drinking 
ED (n = 31)

Mean 14 18 55 58 144 2.07

Std. deviation 18 40 44 80 109 1.65

Percentiles 25 2 0 18 9 48 0.80

50 8 0 40 20 114 1.45

75 19 13 85 81 224 3.27

95 56 150 165 283 399 6.07

Boys not  
drinking ED  
(n = 33)

Mean 3 1 0 0 3 0.05

Std. deviation 7 2 0 0 7 0.10

Percentiles 25 0 0 0 0 0 0.00

50 0 0 0 0 0 0.00

75 2 0 0 0 3 0.05

95 29 8 0 0 29 0.38

Girls drinking 
ED (n = 67)

Mean 8 17 69 21 115 1.77

Std. deviation 18 39 71 50 100 1.59

Percentiles 25 0 0 17 0 48 0.68

50 2 0 48 0 88 1.34

75 8 5 88 20 170 2.58

95 29 150 202 128 316 4.28

Girls not drink-
ing ED (n = 40)

Mean 2 6 0 0 8 0.14

Std. deviation 6 24 0 0 25 0.41

Percentiles 25 0 0 0 0 0 0.00

50 0 0 0 0 0 0.00

75 2 0 0 0 7 0.09

95 18 21 0 0 29 0.72
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earlier in the day, ideally not after approximately 3 p.m., 
since the half-life of caffeine in healthy, non-smokers is 
around 4–6 h (18). As an adenosine antagonist, caffeine 
increases adenosine’s inhibitory action, reduces neuro-
transmission that affects sleep homeostasis and promotes 
wakefulness (5). The ingestion of caffeine in the evening 
can also affect the circadian rhythm by immediately reduc-
ing the level of melatonin (25).

Our results show that a higher proportion of girls con-
sumed energy drinks than boys, which is not in line with 
previous studies that report that boys generally consume 
more than girls (17, 22, 24, 26). However, the gap is closing 
as consumption has been increasing more rapidly among 
girls (26). This trend is evident in an Icelandic survey, where 
more boys reported consuming energy drinks in 2016 and 
2018, whereas by 2020, the trend had reversed, with more 
girls reporting consumption (20). Although our data show 
that fewer boys in total report drinking energy drinks (31 
boys vs. 67 girls) we see higher percentage of boys exceeding 

the EFSA limits (2) of 1.4 and 3 mg caffeine/kg/day com-
pared with girls. Similarly, we see that the boy’s total caf-
feine intake is 2.07 mg/kg/day but 1.77 mg/kg/day for girls. 
Alarmingly, more than 5% of boys consuming energy 
drinks exceeded the 5.7 mg/kg/day caffeine intake from all 
sources, which the EFSA panel has identified as the safety 
limit for adults, adolescents and children (2).

Sleep and energy drink consumption
Overall, the participants generally did not follow sleep 
recommendations on weekdays for their age, as the 
NSF recommends 8–10 h of  sleep for adolescents, and 
considers <7 h to be insufficient (9). Our participants’ 
total sleep duration on school days was 6.5 (1.1) hours 
per night, and 8.3 (1.1) hours per night on weekends. 
Our use of  ≤6 h as a threshold reflects a more conser-
vative criterion to identify adolescents with significant 
sleep restriction, which is supported by prior studies 
linking ≤6 h to negative outcomes (7, 12). This short 

Fig. 1.  Percentage of participants sleeping ≤6 h on weekdays by energy drink consumption status and timing. Y-axis shows the 
proportion of participants (%). Sample sizes for each group are noted: no energy drinks (n = 73), energy drinks (n = 98), after 
3 PM (n = 63), not after 3 PM (n = 35).
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Table 4.  Mean (SD) hours of sleep on weekdays and weekends by caffeine intake (mg/kg/day)

Sleep variables <1.4 mg/kg/day  
(n = 47)

≥1.4 mg/kg/day  
(n = 17)

P-value <3 mg/kg/day  
(n = 54)

≥ 3 mg/kg/day  
(n = 10)

P-value

Boys

Hours of sleep weekday, 
mean (SD)

7.0 (0.9) 6.5 (1.1) 0.129 7.0 (1.0) 6.1 (1.0) 0.007

Hours of sleep weekend, 
mean (SD)

8.6 (1.0) 8.8 (1.0) 0.495 8.7 (1.0) 8.4 (1.2) 0.935

<1.4 mg/kg/day 
(n = 75)

≥1.4 mg/kg/day 
(n = 32)

P-value <3 mg/kg/day 
(n = 95)

≥ 3 mg/kg/day 
(n = 12)

Girls

Hours of sleep weekday, 
mean (SD)

7.0 (1.2) 6.4 (1.0) 0.003 6.9 (1.2) 6.2 (1.1) 0.029

Hours of sleep weekend, 
mean (SD)

8.2 (1.1) 8.6 (1.0) 0.09 8.2 (1.2) 9.0 (0.7) 0.022

Caffeine doses of around 1.4 mg/kg of body weight may delay sleep onset and shorten sleep duration in some children and adolescents, especially when 
consumed near bedtime. A daily intake of up to 3 mg/kg is proposed as a safe level for regular caffeine consumption in this age group.2
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sleep duration is consistent with earlier findings show-
ing that the sleep patterns of  Icelandic adolescents typ-
ically involve short durations, late bedtimes, and high 
night-to-night variability (27).

In general, sleep duration was shorter among partic-
ipants who reported consuming energy drinks, and a 
greater proportion of this group reported sleeping less 
than 6 h per night on school days. However, it is inter-
esting that the percentage of participants with a total 
sleep duration of 6 h or less was similar between those 
who consumed energy drinks but not after 3 pm and those 
who reported never consuming energy drinks. Overall, 
these results are in line with previous studies showing 
that drinking energy drinks can have an adverse effect 
on sleep (18, 19). However, although energy drink con-
sumption was associated with shorter sleep duration, this 
association appeared weaker when consumption was lim-
ited to earlier in the day. It should also be observed that 
subgroup sizes were small in some of the higher caffeine 
intake groups, particularly those consuming ≥3 mg/kg/
day. This limits statistical power and increases the like-
lihood of unstable estimates, so these findings should be 
interpreted cautiously and considered exploratory.

Food and alcohol consumption
Energy drink consumption in previous studies has been 
related to several adverse outcomes and risk behaviors in 
adolescents (3), which is in line with the results from this 
study showing higher frequency of  alcoholic beverage 
consumption among energy drink consumers compared 
with those who did not report drinking energy drinks.

The results also indicate that the food choices of 
energy drink consumers are poorer than those who 
do not consume energy drinks, including a higher intake 
of  soft drinks. It should be observed that diet quality was 
in general far from dietary guidelines (28), both among 
energy drink consumers and those who did not consume 
energy drinks, with less than half  of  participants report-
ing daily intake of  fruits, vegetables, and dairy products. 
This is of  concern as healthy nutrition during adoles-
cence can have significant long-term benefits as dietary 
habits formed during youth can influence nutritional 
behaviors in adulthood (29).

Strength and limitations of the study
This study has several strengths. Firstly, the food frequency 
questionnaire was adapted from previously validated 

Table 5.  Weekly frequency of consumption of food from selected food groups

Food consumption Boys ED (n = 31) Boys not ED (n = 33) Girls ED (n = 67) Girls not ED (n = 40)

Median Percentiles Median Percentiles Median Percentiles Median Percentiles

25 75 25 75 P-value 25 75 25 75 P-value

Fruits and berries 3.5 1.5 10.5 5.5 3.5 24.5 0.080 3.5 1.5 10.5 5.5 1.5 10.5 0.88

Vegetables 5.5 3.5 10.5 10.5 3.5 17.5 0.055 5.5 3.5 10.5 5.5 1.5 10.5 0.652

Dairy products 5.5 1.5 10.5 10.5 5.5 24.5 0.003 5.5 0.9 10.5 5.5 1.5 10.5 0.55

Fish 1.5 0.4 1.5 1.5 0.9 1.5 0.674 0.9 0.4 1.5 1.2 0.4 1.5 0.475

Meat 3.5 1.5 5.5 3.5 1.5 3.5 0.841 1.5 0.9 3.5 1.5 0.5 3.5 0.787

Processed meat 0.9 0.4 0.9 0.9 0.4 0.9 0.893 0.4 0.0 0.9 0.4 0.0 0.9 0.275

French fries and potato 
chips

1.5 0.9 1.5 0.9 0.9 1.5 0.100 0.9 0.4 1.5 0.9 0.4 1.5 0.267

Sweets 1.5 0.9 3.5 1.5 0.9 3.5 0.929 3.5 1.5 5.5 2.5 1.5 3.5 0.536

Bakery goods 0.9 0.4 1.5 1.5 0.9 2.5 0.339 1.5 0.9 1.5 1.2 0.9 1.5 0.415

Artificially sweetened 
soft drinks

0.9 0.0 3.5 0.0 0.0 0.9 0.010 0.9 0.0 1.5 0.0 0.0 0.4 <0.001

Sugar sweetened soft 
drinks

1.5 0.0 3.5 0.4 0.0 1.2 0.078 0.9 0.0 1.5 0.4 0.0 0.9 0.009

Dark colored soft 
drinks*

1.5 0.4 3.5 0.0 0.0 0.4 <0.001 0.4 0.0 1.5 0.0 0.0 0.4 0.001

Sport drinks 0.9 0.0 1.5 0.4 0.0 1.5 0.427 0.4 0.0 1.5 0.0 0.0 0.8 0.044

Coffee 0.0 0.0 0.9 0.0 0.0 0.0 0.002 0.0 0.0 0.4 0.0 0.0 0.0 0.141

Alcoholic drinks 0.4 0.0 0.9 0.0 0.0 0.0 0.001 0.4 0.0 0.9 0.0 0.0 0.4 0.002

The P-values are the result of Mann-Whitney U test applying post hoc Bonferroni for multiple comparisons, comparing boys who drink energy drinks 
vs boys who do not drink energy drinks and girls who drink energy drinks vs girls who do not drink energy drink.

*Coca Cola, Pepsi.

http://dx.doi.org/10.29219/fnr.v70.12190


Citation: Food & Nutrition Research 2026, 70: 12190 - http://dx.doi.org/10.29219/fnr.v70.121908
(page number not for citation purpose)

Runa Stefansdottir et al.

instruments, increasing the reliability of the dietary data. 
Secondly, the study provides detailed information on the 
timing and quantity of energy drink consumption, a behav-
ior that has not been previously characterized in Icelandic 
adolescents. However, several limitations must be acknowl-
edged. Firstly, the sample was recruited using convenience 
sampling from three secondary schools in the capital area, 
with a participation rate of 44%, which may limit the gener-
alizability of the findings. Secondly, because participation 
was voluntary, the data may be subject to volunteer bias, 
for example, students with strong health interests or sleep 
concerns may have been more likely to respond. Thirdly, 
all data were collected using self-report questionnaires, 
including sleep behaviors, dietary intake, and anthropo-
metric measures (height and weight), which introduces the 
potential for reporting bias and misclassification. While the 
questionnaires were based on validated tools, the exclusive 
reliance on self-reported data remains a methodological 
limitation. Additionally, data collection occurred during 
the COVID-19 pandemic, which may have influenced 
participants’ daily routines and lifestyle behaviors, includ-
ing sleep and dietary patterns. Finally, the cross-sectional 
design limits the ability to draw conclusions about causality 
or directionality in the observed associations.

Conclusions
In conclusion our study found that energy drink con-
sumption was common among Icelandic adolescents, 
particularly among girls. Those who consumed energy 
drinks were more likely to report shorter sleep dura-
tions, especially when drinking after 3 PM. Additionally, 
energy drink consumers tended to have poorer dietary 
habits, with lower intake of nutritious foods and higher 
consumption of soft drinks, coffee, and alcohol. These 
findings suggest a potential link between energy drink 
consumption and both sleep and dietary behaviors in this 
population and highlights the need for further research 
to explore the long-term health impacts of energy drink 
consumption on sleep and diet. Future studies should 
examine the effectiveness of educational and policy inter-
ventions aimed at reducing energy drink intake and pro-
moting healthier behaviors in adolescents.
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