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ABSTRACT 
 

Introduction:  The main objective of this study was to understand the impact of caffeine on 
adolescents’ health and health related behaviours, namely sleep duration and health related 
quality of life.  
Methods:  Students in the 6th, 8th and 10th grades were chosen randomly from clusters of schools 
for this study. A questionnaire designed to measure caffeine consumption, sleep quantity and 
quality and health related quality of life was used.  

Original Research Article  
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ANOVAs were used for gender and grade and three multilinear regression models were conducted  
Results:  Coffee and soft drinks with caffeine have a negative impact in sleep duration. Both sleep 
duration and quality have a positive effect on health related quality of life. Although the use of 
energetic drinks with alcohol is low, it has a negative impact on the perception of health quality of 
life. Males have shown a better perception of health related quality of life and greater quantity and 
quality of sleep while females report more difficulties falling asleep and report more fatigue. 
Conclusions:  Caffeine intake has a negative impact on sleep duration and perception of health 
related quality of life, although accounting for a relatively low variance.  
 

 
Keywords: Adolescence; caffeine; quality of life perception; sleep duration; caffeine; sleep duration 

and adolescents’ perception of health related quality of life. 
 

1. INTRODUCTION 
 
On average, a teenager drinks 244.4 mg of 
caffeine per day [1]; this caffeine is contained not 
only in coffee but also in sodas, tea [1] and 
energy drinks. Teenagers are so addicted to 
caffeine that on withdrawal they suffer from 
caffeine abstinence symptoms, such as 
headaches, sleepiness, fatigue, anxiety and 
depression upon withdrawal [2]. 
 

Caffeine is an adenosine antagonist and 
therefore studies have shown that caffeine 
consumption among adolescents increases 
awakenings during sleep, reduces sleep time 
and increases sleep interruptions [3]. 
 

Although screen time (use of television, 
videogames, computer and mobile phone) in 
children has been increasing [4], the literature 
defends that it increases even further when 
children reach adolescence [5-8]. Screen time 
also causes insufficient sleep and reduces its 
quality [9-13]. 
 
Bad quality of sleep is correlated to a poorer 
school performance [14]. This effect takes place 
because a poor sleep leads to attention problems 
[15] and to memory impairment [16]. Furthermore 
sleep deprivation, defined as a difference of 3 
hours or more between sleep duration in 
weekends and weekdays has significant 
associations with frequent health complaints [12], 
and with risk behaviours, namely early sexual 
activity, violence and substance use, tobacco, 
alcohol and drugs [11,13]. 
 
Perceived health related quality of life is an 
important feature during adolescence and is also 
affected by poor sleep habits [12]. Furthermore, 
perceived health related quality of life tends to 
decrease during adolescence, being poorer in 
older adolescents and in girls [17,18]. Besides, it 
has a strong impact in several areas of the 
adolescents’ lives such as family relationships, 
school performance and well-being [19]. 

Considering that caffeine consumption and 
screen time affect negatively the quality of sleep, 
it can thus be inferred that both these behaviours 
will ultimately lead to a reduction in school 
performance as it was already found regarding 
screen time [11]. Screen-time, coffee and energy 
drink consumption are common behaviours 
among teenagers [12] which influence their sleep 
quality, increase fatigue and affect school 
performance. Furthermore, these habits are 
correlated and present mutual influences [11-13]. 
 
The main objective of this study is to understand 
the impact of caffeine on adolescents’ health 
related behaviours, namely sleep duration and 
perception of health related quality of life. 
 

2. METHODS 
 
2.1 Procedures 
 
A questionnaire with open and closed questions 
was administered in the classroom with the 
assistance of the informatics teacher, using an 
online procedure and took an average of 50 
minutes (a regular class length) to fill in. 
Researchers were available to answer pupils’ 
questions. The overall procedure, has been 
described elsewhere [12,14]. 
 
This study has the approval of a scientific 
committee, an ethical national committee and the 
national commission for data protection and 
followed strictly all the guidelines for protection of 
human rights; adolescents' participation in the 
survey and completion of the questionnaires was 
voluntary and anonymity was assured. 
 
The questionnaire and survey methods are a 
component of the Health Behavior in School-
Aged Children (HBSC) study [12,14].  
 

2.2 Participants 
 
The Portuguese HBSC survey included 6026 
pupils (47.7% boys), in the 6th, 8th and 10th 
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grades with a mean age of 13.8 years (SD = 
1.68); these participants were randomly chosen 
from 36 national vertical clusters of schools, in a 
total of 473 classes, in a national sample 
stratified by Education Regional Divisions and by 
grade. The overall response rate was 79%. The 
sample is nationally representative regarding 
those grades, therefore grade was used as a 
proxy for age in most studies derived from this 
sample. In this specific study participated 3869 
Portuguese adolescents, of which 46.8% were 
boys, attending the 8th and the 10th grade (60% 
were on 8th grade), mean age 14.7 years, SD 
=1.18, included in the Portuguese HBSC survey 
2014. 
 

2.3 Measures  
 
Adolescents answered a set of questions drawn 
from HBSC Portuguese questionnaire in 2014 
[12] that included demographics (gender, age 
and grade), and the following variables (all 
expressed as Likert type scales, thus categorial 
in nature, except the last three measures that 
were expressed as continuous variables): Soft 
drinks with caffeine consumption (rated 1 to 7) - 
from never/ less than once a week/ once a week/ 
2-4 days a week/ 5-6 days a week/ once a day, 
to more than once a day; Coffee consumption 
(from 1 to 6) - from never/almost never drink 
coffee; 1 coffee, to 5 coffees or more a day; 
Energetic drink with alcohol (from 1 to 5) - from 
never /rarely/ every month/ every week, to daily; 
Fatigue: feeling exhausted (from 1 to 5) - from 
never/ rarely/ every month/ every week, to daily; 
Difficulty falling asleep (from 1 to 5) – from never/ 
rarely/ every month/ every week, to daily; 
Computer use on weekdays (from 1 to 9) – from  
never, ½ hour; 1 hour  to 7 h,  or more; Computer 
use on weekends (from 1 to 9) from never, ½ 
hour; 1hour  to 7 h or more; Kidscreen 10 - a 10 
questions scale, Likert style that estimates the 
perception of wellbeing and health related quality 
of life. This scale was previously validated in the 
portuguese population, and is used regularly in 
the HBSC national reports, national validation 
data was published elsewhere and showed an 
excellent psychometric quality [19]; Hours of 
sleep during the week and Hours of sleep during 
the weekend. 
 

2.4 Data Analysis 
 
Basic Descriptive statistics and percentages 
were used to describe demographics and 
answers with likert scaled options. Regarding all 
categorial variables, Z scores were used [20] 
with the exceptions of demographics (gender and 

grade), perception of health related quality of life 
(Kidscreen10) and hours of sleep (weekdays and 
weekends) that are continuous variables. Two 
Analysis of Variance (ANOVA) were conducted 
for gender and grade.  Finally, three Multilinear 
regression models were carried out, in order to 
study the association of the independent 
variables in the study with 1) hours of sleep 
during the week; 2) hours of sleep during the 
weekend; 3) perception of health related quality 
of life (Kidscreen10). Multilinear regression 
models were controlled for gender an gender. All 
the analysis were carried out using the statistical 
software SPSS21 ©. Significance level was set 
at p<.05. 
 

3. RESULTS  
 
As previously mentioned, the main objective of 
this study was to understand the impact of 
caffeine on adolescents’ health and health 
related behaviours, namely health related quality 
of life and sleep duration. Descriptive data and 
frequencies for each of the variables, as 
extracted from the national report [19] are: Soft 
drinks with caffeine consumption: never (8%); on 
a week basis (39%); several times a week (34%) 
and on a daily basis (19%); Coffee consumption: 
never (81.1%), one coffee a day (14.8%), 2 
coffees a day (2.5%) and more than 3 coffees a 
day (1.6%); energetic drinks with alcohol 
consumption: never (73.1%), rarely (19.4%), on a 
monthly basis (4.8%), on a weekly basis (2%) 
and on a daily basis (0.7%); Difficulty falling 
asleep: never (60.2%), on a monthly basis 
(14.5%), on a weekly basis (9.1%), more than 
once a week (7.9%) and on a daily basis (8.3%); 
Fatigue: feeling exhausted: never (39.2%), on a 
monthly basis (21.5%), on a weekly basis 
(14.9%), more than once a week (12.6%) and on 
a daily basis (11.7%); Hours of Computer use 
weekdays: never (12.2%), half an hour (18.3%), 
one hour (22.4%), 2 hours (18.1%), 3 hours 
(11.9%), 4 hours (6.6%), 5-6 hours (6.1%) and 7 
hours or more (4.6%); Hours of Computer use 
weekends: never (7.2%), half an hour (9.4%), 
one hour (14.4%), 2 hours (16.4%), 3 hours 
(14.3%), 4 hours (12.2%), 5-6 hours (14%) and      
7 hours or more (11.9%); Kidscreen 10 (health 
related quality of life) – M =37.59; SD 6.55; 
Hours of sleep during week days – M =7.78h; SD 
1.11; and Hours of sleep during weekends – M 
=8.79h:  SD 1.39. 
 

When analysed by gender (Table 1), boys have a 
better perception of health related quality of life, 
drink more soft drinks with caffeine, more coffee, 
and more energetic drinks with alcohol; 
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furthermore, patterns related to quantity and 
quality of sleep present gender variations that 
benefit boys. Girls sleep less during the week 
and longer during the weekend, besides, they 
report more difficulties falling asleep and report 
more fatigue. No gender differences were found 
regarding computer use, neither on weekdays or 
weekends. 
 

Using grade as a proxy for age, older 
adolescents (those attending the 8th grade) seem 
more prone to have a lower perception of their 
health related quality of life, take more coffee and 
energetic drinks with alcohol, sleep poorly, use 
more computer during the week, and seem more 
prone to compensate reduced sleep during 
weekends (Table 2). 

Table 1. ANOVA comparisons for gender (all categori al variables except demographics were 
transformed into Z scores) 

 
 N M SD F p 
Kidscreen10 Boy 1754 39.1 6.4 174.59 .000 

Girl 1967 36.2 6.4   
Softdrinks with 
caffeine 

Boy 1794 .10 1.0 36.63 .000 
Girl 2022 -.09 1.0   

Coffee Boy 1785 .07 1.1 16.76 .000 
Girl 2016 -.06 .8   

Energetic drinks with 
alcohol 

Boy 1775 .08 1.1 21.60 .000 
Girl 1996 -.07 .9   

Hours of sleep on 
weekdays 

Boy 1714 7.9 1.1 20.92 .000 
Girl 1938 7.7 1.1   

Hours of sleep on 
weekends 

Boy 1615 8.7 1.5 16.73 .000 
Girl 1864 8.9 1.3   

Fatigue Boy 1755 -.21 .9 153.96 .000 
Girl 1967 .18 1.0   

Difficulty falling 
asleep 

Boy 1755 -.18 .9 106.45 .000 
Girl 1966 .16 1.1   

Computer use week Boy 1620 .01 1.0 .19 .661 
Girl 1845 -.01 .9   

Computer use. 
weekends 

Boy 1621 -.02 1.0 1.62 .203 
Girl 1844 .02 .9   

 
Table 2. ANOVA comparisons for grade (all categoria l variables except demographics were 

transformed into Z scores) 
 

 N M SD F p 
Kidscreen10 8th grade 2248 38.25 6.55 56.94 .000 

10th grade 1473 36.60 6.44   
Soft drinks with caffeines 8th grade 2323 -.01 1. .47 .492 

10th grade 1493 .01 1.   
Coffee 8th grade 2311 -.06 .9 25.64 .000 

10th grade 1490 .10 1   
Energetic drinks with alcohol 8th grade 2293 -.11 .9 73.40 .000 

10th grade 1478 .17 1.   
Hours of sleep on weekdays 8th grade 2199 8 1.1 164.44 000 

10th grade 1453 7.5 1.0   
Hours of sleep on weekends 8th grade 2067 8.7 1.5 6.8 000 

10th grade 1412 8.9 1.3   
Fatigue 8th grade 2249 -.13 1. 93.84 .000 

10th grade 1473 -.19 1.   
Difficulty falling asleep 8th grade 2248 -.04 1. 10.49 .001 

10th grade 1473 -.06 1.   
Computer use week 8th grade 2059 -.02 1. 2.12 .146 

10th grade 1406 .03 .9   
Computer use weekends 8th grade 2058 -.05 1. 14.86 .000 

10th grade 1407 .07 .9   
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Modelling the relationships between the hours 
sleep during weekdays, using the remaining 
variable as independent variables (used as Z 
scores, with exception of Kidscreen10 and hours 
of sleep during weekends), an adequate model 
was achieved, F(11,3177) = 85.93, p<.001), 
which explained 22.7% of the variance. As it is 
clear from Table 3, the variables positively 
associated with hours of sleep during weekdays 
are weekend sleep duration and the perception 
of health related quality of life; while the use of 
energetic drinks (coffee and soft drinks with 
caffeine), weekdays computer use, fatigue  and 
difficulties falling asleep have a significant 
negative impact. 
 
When modelling the relationships between the 
hours of sleep during weekends, using the 
remaining variables as independent variables 
(used as Z scores, with exception of Kidscreen 
and hours of sleep during weekends), an 
adequate model was achieved, F(11,3177) = 
37.63, p<.001), explaining 11.2% of the variance. 
As it is clear from the inspection of Table 4, not 
only all independent variables have a low impact 
on the dependent variable, but the only variable 

with an average impact is sleep duration during 
the weekdays. However, coffee consumption, 
hours of computer use and the perception of 
health related quality of life have a         
significant impact on the number of hours of 
sleep during weekend. There is a positive 
association between the use of computers during 
the weekends and the sleep duration in this 
same period. 
 
The model concerning the relationships between 
Kidscreen10 (health related quality of life), using 
the remaining variables as independent variables 
(used as Z scores, except for hours of sleep both 
during weekdays and weekend), an adequate 
model was achieved, F (11, 3177) = 109., 87, 
p<.001), that explained 27.3% of the variance. In 
Table 5, the variables associated with 
Kidscreen10 are related to sleep features, sleep 
duration in weekdays and weekends. Fatigue 
and difficulties falling asleep have important 
negative impacts, together with the consumption 
of energetic drinks with alcohol. Computer use 
and soft drinks with caffeine consumption do not 
impact the perception of health related quality of 
life. 

 
Table 3. Multiplelinear regression analysis using hours of sleep during weekdays  as 

dependent variable and controlling for gender and g rade. All categorial variables except 
demographics were transformed into Z scores 

 
 B SE β t Sig.  
Soft drinks with caffeine -.07 .018 -.06 -3.83 .000 
Coffee -.08 .019 -.07 -4.20 .000 
Energetic drinks with alcohol -.02 .018 -.02 -1.30 .194 
Fatigue -.07 .020 -.06 -3.31 .001 
Symptoms of  difficulty falling asleep -.09 .020 -.08 -4.52 .000 
Computer use during weekdays -.07 .026 -.07 -2.85 .004 
Computer use during weekends -.04 .025 -.04 -1.54 .123 
Kidscreen10 .03 .003 .17 9.61 .000 
Sleep hours during weekends .20 .013 .26 15.98 .000 

Table 4. Multiple regression analysis using hours of sleep during weekend  as dependent 
variable and controlling for gender and grade. All categorial variables except demographics 

were transformed into Z scores 
 
 B SE β t Sig.  
Soft drinks with caffeine .04 .024 .03 1.50 .135 
Coffee -.08 .025 -.06 -3.12 .002 
Energetic drinks with alcohol -.02 .025 -.01 -.79 .429 
Fatigue .05 .028 .03 1.63 .104 
Symptoms of  difficulty falling asleep -.05 .027 -.03 -1.66 .098 
Computer use during weekdays -.07 .035 -.05 -2.11 .035 
Computer use during weekends .13 .034 .09 3.64 .000 
Kidscreen 10 .01 .004 .06 3.07 .002 
Sleep hours during weekdays .37 .023 .29 15.98 .000 
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Table 5. Multiple regression analysis using perceived health related quality of life  
(Kidscreen10) as dependent variable and controlling  for gender and grade. All categorial 

variables except demographics were transformed into  Z scores 
 

 B SE β t Sig.  
Soft drinks with caffeine .11 .103 .02 1.06 .291 
Coffee -.17 .108 -.03 -1.57 .117 
Energetic drinks with alcohol -.47 .106 -.07 -4.40 .000 
Fatigue -1.62 .115 -.25 -14.09 .000 
Symptoms of  difficulty falling asleep -1.35 .114 -.20 -11.86 .000 
Computer use during weekdays .23 .148 .04 1.58 .115 
Computer use during weekends .07 .147 .01 .50 .620 
Sleep hours during weekdays .97 .101 .16 9.61 .000 
Sleep hours during weekends .23 .076 .05 3.07 .002 

 
4. DISCUSSION AND CONCLUSIONS 
 
During weekdays the consumption of coffee and 
soft drinks with caffeine is associated with 
reduced sleep duration and with increased 
computer time. These results were expected as 
there is literature defending that the use of 
stimulants such as caffeine reduce sleep quality 
and quantity in adolescents [21] and there is 
research proving that sleep time during 
weekdays is shortened among teenagers who 
frequently use certain types of technological 
devices, such as computers [22]. Both sleep 
duration and difficulties on its initiation have an 
important impact upon health related quality of 
life, while drinking energetic drinks and computer 
use have poor impact. Our results concerning the 
link between sleep quality and quantity and 
health related quality of life have already been 
identified in previous research [23]. 
 
Gender and developmental differences were 
found. Boys have a better perception of health 
related quality of life, as repeatedly reported in 
the literature [17-19], drink more soft drinks with 
caffeine, coffee, and energetic drinks with alcohol 
while girls have more often sleep problems and 
shorter sleep duration during weekdays [12]. The 
fact that boys consume greater amounts of soft 
drinks with caffeine and energy drinks has also 
been reported in a recent study [24]. Older 
adolescents have a worse perception of their 
quality of life, as repetedelly reported in the 
literature [17-19], consume coffee more often 
and also energetic drinks with alcohol, sleep less 
and use computer for longer periods of time 
during the week [25].   
 
This study points out that simultaneously there is 
a certain consistency in a pattern of poorer and 
better sleep habits, regarding the number of 
hours of sleep; in fact, controlling for gender and 

grade (as a proxy of age) the number of hours of 
sleep during weekends and weekdays, not only 
mutually predicted each other but both have a 
significant and important association with the 
perception of wellbeing/quality of life. From the 3 
models described, the weakest model is the one 
which explains sleep during weekends. Other 
features related to sleep duration and initiation, 
the perception of health related quality of life, the 
consumption of soft drinks with caffeine and 
computer use either during week or weekends, 
explain poorly or not significantly the number of 
hours sleep during weekends. This feature 
confirms previous studies in the area of 
adolescents sleep, carried out with previous 
HBSC studies [11-13].  
 
The consumption of coffee and soft drinks with 
caffeine has an impact on the number of sleep 
hours during the week, such results were also 
present in previous studies [3,26,27] showing 
that caffeine reduces sleep time. Furthermore, 
coffee consumption also has an impact on sleep 
hours during weekdays, and it seems that 
computer use during the weekend is associated 
with increased sleep hours during weekends 
suggesting a weekend lifestyle related to 
computer use and resting from the shorter sleep 
time during the week. 
 
All features related with sleep duration and 
initiation has an important impact on health 
perceived quality of life [23]. Drinking soft drinks 
with caffeine and computer use have poor impact 
on health related quality of life. This was an 
unexpected finding which defied the traditional 
health assumptions, however, the use of soft 
drinks with caffeine and computer use may well 
be related to other non-controlled factors (e.g. 
socio economic status or being active during 
leisure time) that may be the “missed link” to a 
better perception of quality of life in this period of 
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adolescence [12,13]. The use of energetic drinks 
with alcohol seems to have no impact on the 
number of hours of sleep either during weekends 
or weekdays, but this fact can be due to its 
relative low use [25]. 
 
There are several strengths in this study: it is a 
national survey [25], integrated in an international 
study of adolescents’ behaviours [28], and the 
methodology followed the recommended ethical 
and statistical requirements. The limitations of 
the present study are related to the cross 
sectional nature of the study, that does not allow 
causality assumptions, to the fact that it is only 
based in self-reported data and finally to the fact 
that the data was drawn from a larger broad 
questionnaire that was not designed to assess 
specifically the variables considered in this study, 
which do not allow a indepth study of sleep 
potential related variables. 
 
Besides the mentioned limitations, this study 
managed to propose a sound insight into 
adolescents’ behaviours using a national wide 
random representative sample. Furthermore this 
is the first national study in this area, and a 
continuity of other national studies in the area of 
sleep’s impact on lifestyles, health and academic 
achievement in adolescents and young adults, 
using previous data from the HBSC study                
[11-13]. 
 
The main conclusions of this study are: 1) There 
is a considerate prevalence of caffeine 
consumption among adolescents: 19.8% and 
19.0% of the adolescents drink coffee and 
caffeinated drinks, respectively, on a daily basis 
(one or more per day) while the use of energetic 
drinks with alcohol is rare (0.7%); 2) Even though 
a large percentage of adolescents spend quite 
some time on a computer, both regular and 
extreme use increase during weekends: 
computer time longer than 3 hours or more is 
practiced by 29.2% of the adolescents during 
weekdays and by 52.4% during weekends; these 
values are also impressive for extreme users: 
10.7% of the teenagers spent 5 or more hours on 
a computer during weekdays and 25.9% of them 
spent the same time on a computer during 
weekends; 3) Slightly more than a quarter of the 
teenagers have sleep problems: 26.3% of the 
adolescents have frequent difficulties in sleep 
initiation, sleep on average less than 8 hours a 
day during weekdays and compensate by 
sleeping on average more than 8 hours during 
weekends; 4) There is a large prevalence of 
fatigue among adolescents: 39.2% of the 
teenagers are tired on a regular basis. 

The present results confirm previous studies 
using previous data of the same HBSC study 
[11-13] and suggest a need for health           
promotion interventions in families and in schools 
together with  a warning concerning public 
policies in the area of sleep, perception of health 
related quality of life and caffeine intake (and 
other “sleep killers”) during adolescence. As it 
was shown by previous literature [11,29] low 
sleep duration and quality is associated with a 
poorer school performance. With this in mind it is 
essential that health promotion actions take 
place in schools and in the community in order to 
promote sleep hygiene and other healthy 
behaviors as already discussed elsewhere              
[30-32]. 
 
Once more the authors want to stress the 
relevance of considering adolescents as active 
participants in every study focusing on 
adolescents’ health, education or policy 
measures that intend to have an impact upon 
their lives [30-32], in this case hearing about how 
it can be possible to increase their sleep quality 
and quantity while being able to cope with other 
responsibilities in other areas of their lifes 
(school, family, friends, leisure); it is also 
highlighted that although sleep features are a 
relevant issue in adolescents’ and young 
people’s life and health related matters, sleep is 
a very complex and multifactorial subject whose 
full comprehensive model is not fully reached 
within the set of variables disposed in the present 
survey, as stated before [11-13] suggesting that 
in the next European survey in 2018, this topic 
should be further developed. 
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