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ABSTRACT

Objectives: The aim is to evaluate the mutual influences between sleep duration/sleep
deprivation (SD) and the sleep stealers/adolescent risk behaviours.

Methods: The national survey is a component of the Health Behaviour in School-Aged
Children (HBSC) study, it is based on a school-based self-completed questionnaire; 3476
students were randomly selected from 139 randomly chosen Portuguese schools using as
an unit the class, 53.8% were girls; 45.9% attended the 8th grade and 54.1% the 10th grade;
the mean age was 14.9 years. The measured variables were: 1) gender and age; 2)
sociodemographics; 3) sleep duration during the week and during weekends and computed
SD; 4) screen time (computer use during the week and during the week end (PC use);
watching TV and mobile phone use; 5) earlier sexual behaviour; 6) violent behaviours:
fights, use of weapons; 7) use of tobacco, alcohol and drugs. The statistical analysis
included Pearson chi-square tests and logistic regression.

Results: Excessive use of mobile phone, of computer use during weekdays, and internet
facilities; substance use; violence and earlier sexual relations had significantly higher
prevalence in sleep deprived adolescents. By logistic regression only using PC during
weekdays, tobacco, drugs and weapons were associated to SD, while SD was associated to
PC use during weekdays, tobacco use and drugs’ use. Computer uses tend to be associated
among themselves. Mobile phone is associated with computer practices and with alcohol
and tobacco use. Tobacco is associated with most risk behaviours. Alcohol use is
associated with other substance use, computer use and violent behaviours. Violence
behaviours, earlier sex and drugs use tend to be associated among themselves.
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Conclusions: Sleep stealers use and risk behaviours are more prevalent in sleep deprived

adolescents, but, in spite of significant individual associations, models of risk behaviours

are still lacking.

© 2016 Brazilian Association of Sleep. Production and Hosting by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Adolescents sleep shows marked variation in duration and
variability [1] and persistent circadian misalignments [2]. Two
types of behaviours have major impact upon sleep: those that
reduce sleep duration (the Sleep stealers: high tech media
and gadgets) and those associated with health and survival
risks (the Health risk behaviours) [3]. The Sleep stealers, i.e.,
gadgets or behaviours that reduce sleep duration, include TV,
mobile phones and derivatives, computers and internet
facilities, play stations, games, etc. Multiscreen viewing is a
current practice [4]. In the EU Health Behaviours in School-
aged Children (HBSC) study, 62% of the girls and 64% of the
boys watch television two or more hours on week days [5].
Screen time, is an overweight [6] and diabetes risk factor [7],
with high levels of emotional eating [8] and unhealthy food
preferences [9-13]. Lower economic status [14-16], lower
parental regulation and increased parental TV viewing are
associated with increased screen times [17].

Risk behaviours are important threats during adolescence
due to possible lifetime negative consequences. Their pre-
valence is high in the USA: the percentage of those who ever
smoke, drunk, use marijuana and cocaine was respectively
44.7, 70.6, 39.9 and 18.2% in a national survey; the percen-
tages of those carrying weapons to school (5.4%), involved in
fights (12.0%), being bullied (18.2%) or having had sexual
intercourse (47.4%) are impressive [18]. In Europe, smoking
is decreasing, but alcohol consumption is high (31% of the
girls and 36% of the boys have been drunk at least twice); 15%
of the girls and 20% of the boys have ever used cannabis [5].
Alcohol consumption among Thai adolescents affects 14.8%
(21.2% males and 9.3% females) [19].

In the USA 47.4% of the teens had already sexual inter-
course, and some with violence (9.4%) or forced sexual
intercourse (8%) [20]. Lower self-control or neurobehavioral
disinhibition are possible substrates for sexual and other risk
behaviours [21, 22], as well as exposure to traumatic life
events [23], lower social/familiar protection [24-28], and
alcohol [29] and drug consumption [30].

Violent behaviours have been associated with sleep dis-
turbances, the observation of violence, use of alcohol, inter-
nalised anger [31], or with violent TV contents [32]. Many of
these behaviours influence sleep and sleep duration, namely
screen time [15,33,34] and risk taking behaviours [3,31,35].
Playing violent games had significant impact upon sleep
[36,37].

Short sleep duration and irregular schedules were signifi-
cantly associated with all risky behaviours, and long sleep
duration was significantly associated with all risky beha-
viours except for suicidality [35], school violent behaviours

[38], bullying [39]; association between vexingness and
aggression or antisocial behaviour was found [40].

This study aims the bidirectional influences between sleep
deprivation, sleep stealers and risk behaviours in adoles-
cents, while evaluating their predictive values.

2. Methods
2.1. Participants

This survey is a component of the Health Behaviours in
School-Aged Children (HBSC) study [5,41]. The Portuguese
HBSC survey included 3476 pupils, (53.8%, n=1869) were girls,
in the 8th (45.9%) and 10th grades (54.1%) with a mean age
being 14.9 years (SD=1.26, min 12.5, max 19.0) randomly
chosen from 139 schools, in a national sample geographically
stratified by Education Regional Divisions, using as a sam-
pling unit the school and then the class. The school response
rate was 89.9%. The overall procedure, concerning has been
described elsewhere; briefly this study has the approval of a
scientific committee of the involved institutions, an ethical
national committee (Hospital S. Jodo- Oporto-Portugal), the
Ministry of Education (Directorate of Education) 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 question-
naires was voluntary and anonymity was assured, all parents
signed an informed consent.

2.2. Instrument

The questionnaire inquired about: 1) gender and age; 2)
sociodemographics; 3) sleep duration during the week and
weekends, sleep deprivation (SD) (difference in sleep duration
equal/higher than 3 hours between weekdays and weekends)
[42]; 4) screen time (computer use: standard; games, internet;
social networks, emails,), 5) TV and mobile phone use; 6)
earlier sexual behaviour; 7) violence: fights, use of weapons;
8) use of tobacco, alcohol and drugs. Answers were provided
by Likert type scales inquiring if behaviours occurred and
their frequency (e.g. how many hours a day do you sleep
during the weekdays - or during the week end? how many
times a month do you drink spirits? How many cigarettes do
you smoke every month?), and for the purpose of the present
study were dichotomised into a YES/NO behaviour occur-
rence basis.
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2.3.  Data analysis

The data were further transformed in dichotomic variables
considering only: high frequency versus low/absent preva-
lence of a specific behaviour. The corresponding cut-offs are
defined subsequently: High frequency of screen time (either
PC or TV) was 3 h or more both during the week and week-
ends [16]. Sleep deprivation was set as the difference in sleep
duration equal/higher than 3 h between weekdays and week-
ends [42].

Statistics with SPSS21 included descriptive analysis, Pear-
son chi-square for comparison between SD (Sleep deprived)
and NoSD (Not sleep deprived). Binary logistic regression of
all the variables with significant differences between SD/
NoSD, used as dependent variable successively while the
remaining were included in the logistic model. For all regres-
sion analysis the cut p value was set at 0.05; in all cases the
beginning block defined the variables included in the equa-
tion model and computed the Wald statistics and the corre-
sponding significance level. At block 1 with method “enter”
the model likelihood was computed by the R?> Cox and Snell
and Nagelkerke coefficients; the goodness of the fit was
evaluated by the Hosmer and Lemeshow test and the vari-
ables with predictive effect upon each dependent variable
were computed; the accuracy of the model and the number of
required iterations were taken into consideration.

3. Results

The mean sleep duration is 7.52h in weekdays, (min=>5;
max=10h) and 878 h in weekends; the mean difference
weekends/week is 1.25h+1.59 (min=5, max=5h). SD
occurred in 18.9% of the students with no significant gender
differences (*=.343; p=.558); it was however more prevalent
in the 10th grade (24. 1%, versusl2.7% in the 8th grade;
7$=67.323, p<.001).

TV viewing during the week and the weekends was
frequent (65.6% viewed TV 3h or more during week days

and 75.6% during weekends), but with no differences in SD
(7=9.048; p=.338 and »*=12.77; p=.12; respectively) (see
Table 1).

Using computer for 3 h or more per day was practised by
31.2% of the students in weekdays and by 53.6% at weekends;
but prevalence was higher in SD adolescents during week-
days (x*=29.571; p= <.001) but not in weekends (y*=14.448;
p=.071).

Email, search engines, social networks and online games
were used quite often (45.9; 52.7; 42.3 and 24% respectively),
with significant higher prevalence in SD for email consulta-
tion (4*=16.392; p=.006); search engines (*=17.694; p <.01);
social networks (y*=24.899; p<.001).

About a quarter of the students would feel depressed
without internet, would prefer internet to friends would have
their sleep reduces and lower academic achievement. More
than one third of the pupils would also have more frequently
complaints concerning internet use. Finally more than half of
them would feel their life empty without internet.

The impact of internet use upon students marks was also
significantly higher in NoSD (4*=11.591; p<.05), while it did
not influence sleep reduction (y*=4.625; p=.328) neither
other people's complaints (y*=3.903; p=.419).

The use of mobile phones was frequent (81.0%), both
significantly higher in SD adolescents (4*=19.202; p<.001).

The prevalence of risk behaviours (see Table 2) is worrying
for chronic use of alcoholic beverages in the previous 30 days
(13.5%), getting drunk (17.0%), and use of soft drugs (11.4%).
All these behaviours are more prevalent in the sleep deprived
adolescents  (4°=54.566; p<.001; ;*=62.116; p=.000;
1> =25.878; p<.001; respectively); the same occurred for smok-
ing (4*=29.936, p<.001).

Early sexual relations occurred in 21.3% of the students,
with a significantly higher prevalence in SD teens (28.8%
versus 19.6% in NoSD). The prevalence of carrying weapons to
school (5.7%) or being involved in fights (13.3%) increased in
SD adolescents (y?>=14.484; p=.006 and »*=14.331; p<.01,
respectively).

Table 1 - Comparison of screen time use (TV, mobile and computers) in adolescents with and without SD.

TV and high tech N Total % % SD % NoSD  Chi® Degrees of freedom  Significance level
TV viewing weekdays >3 h 3476  65.6 62.5 66.2 9.048 8 .338
TV viewing weekends >3 h 3476  75.6 75.1 75.7 12.770 8 120
Computer use weekdays 3476  31.2 35.9 30.1 29.571 8 .000
Computer use weekends 3476 536 57.1 52.8 14.448 8 .071
Computer games weekdays 3476  19.6 20.9 19.3 7280 8 .507
Computer games weekends 3476  41.8 41.2 41.0 12.246 8 141
Mobile phones

EMedia communications with friends 2887 81.0 86.6 79.7 19.202 4 .001
Internet use

Using search engines 3041 52.5 57.1 51.4 17.694 5 .003
Social networks 3049 423 49.7 40.6 24899 5 .000
Multimedia contents 3036 45.9 50.9 44.8 16.392 5 .006
Online games 3032 240 26.0 235 3536 5 .618
Internet use consequences

Others complain about your time in the net 3014 36.6 37.4 36.4 3903 4 419
Your marks suffered from it 3002 26.8 25.7 27.0 11.951 4 .018
Your sleep is reduced due to late on line hours 3002  26.0 28.2 25.5 4625 4 .328
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Table 2 - Comparison of Risk behaviours (alcohol, tobacco, drugs, sex, violence, and physical inactivity) in adolescents with

and without SD.

Alcohol N Total % % SD % NoSD Chi®> Degrees of freedom Significance level

Alcoholic beverages in the last 30 days 3137 135 194 120 54.566 6 .000

Getting drunk in the last 30 days 3180 17.0 27.5 14.6 62.116 4 .000

Smoke

Smoking habits 3157 15.3 217 138 29.936 1 .000

Drugs

Drugs consumption in the last month 3093 11.4 191 96 25.877 3 .000

Sex

Sexual relations 3146 21.3 288 19.6 24582 1 .000

Violence

How often in the last month did you carry a weapon to 3143 5.7 86 50 14.484 4 .006
school

How often in the last 12 months were you involved in a fight 3154 13.3 14.8 129 14.331 4 .006

Table 3 - Model summary and goodness of fit of the Logistic regression analysis.

Dependent variables % Correct Block 0 wald degrees

Iterations Cox and

Nagelkerke R2 Hosmer and Lemeshow test

freedom=1 p=.000 Snell R2 degrees freedom=8

Chi? P
SD 81.1 904.368 5 .004 .064 6.064 .064
PCweek 69.0 380.097 4 .037 .052 8.060 428
Mail 77.0 719.202 6 .356 .536 10.737 217
Search engines 81.9 939.109 6 .310 .507 9.329 .315
Social networks 64.4 224.372 5 .267 .367 7.336 501
Mobile 82.8 976.186 5 .089 .149 5.986 .649
Tobacco 61.7 149.741 5 .245 .333 12.646 125
Alcohol 72.7 527.401 6 .165 .239 7.368 498
Drugs 88.6 1178.986 7 .193 .379 10.636 .223
Sex 81.2 835.075 5 .167 .263 7.313 .503
Weapons 94.7 1159.846 7 .059 174 10.489 .232
Fights 74.1 590.852 4 .109 .160 7.085 .528

Logistic regression results are shown in Tables 3 and 4.
The percentages of correct classification are high ranging
from 61.7 for tobacco use as dependent variable and 94.7 for
carrying weapons to school. The global values for Wald
coefficient are high for all the performed regressions and
highly significant (p<.001 in all cases). In spite of this the
Hosmer and Lemeshow values were never significant, imply-
ing a poor fit of the model, but the Cox and Snell and
Nagelkerke coefficients varied: they are extremely low for
SD, PCuse weekdays, mobile phone use, fights and carrying
weapons to school; they are a bit higher for alcohol and
earlier sexual relations and moderate for internet modalities
use, tobacco and marijuana.

The individual predictors of each dependent variable,
including the Wald coefficient and the significance level are
shown in Table 4 and explained in following paragraphs in
terms of Odds ratios.

SD predictors were PC use weekdays, tobacco, marijuana
and weapons [OR were 1.243 (CI: 1.009-1.530); .723
(CI:.578-.905); .726 (CI: .541-.976); 1.505 (CI 1.016-2.230),
respectively].

PC use during weekdays was predicted by SD, search
engines, social networks, mobile [OR were 1.238 (CI: 1.006-

1.525); 1.556 (CI: 1.153-2.098); 1.490 (CI: 1.210-1.835); 1.531 (CI:
1.195-1.963), respectively].

Mail use was predicted by search engines, social networks,
mobile [OR were 18.282 (CI: 13.684-24.108); 7.225 (CI: 5.990-
9.338); 1.489 (CL: 1.210-1.835); 1.531 (CI: 1.098-2.019),
respectively].

Search engine use was predicted by PC use during week-
days, mail, social networks and tobacco [OR were 1.578 (CI:
1.163-2.140); 18.337 (CI: 13.900-24.191); 3.150 (CI: 2.359-4.206);
1.514 (CI: 1.110-2.063), respectively].

Social networks use was predicted by PC use during
weekdays, mail, search engines, mobile, tobacco and alcohol
[OR were 1.492 (CI: 1.212-1.837); 7.279 (CI: 5.629-9.414); 3.232
(CI: 2.419-4.316); 1.959 (CI: 1.533-2.504); 0.696 (CI:.556-.873);.
552 (CI: 444-.686), respectively].

Excessive mobile use was predicted by PC use during
weekdays, mail, social networks, tobacco and alcohol [OR
were 1.510 (CL: 1.177-1.937); 1.454 (CI: 1.071-1.973); 1.927 (CI:
1.508-2.461);.542 (CL .412-713), 1510 (CL .426-.670),
respectively].

Tobacco was predicted by SD, search engines, social net-
works, mobile, alcohol, drugs and sex [OR were .714 (CI: .541
t0.993); 1502 (CI: 1.106-2.041);.695 (CI:.555-.870);.537
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Mobile Tobacco Alcohol Drugs Sex Weapons Fights

Social networks

Search engines

Mail

PCweek

Variables in the equation

SD

Dependent variable ﬂ

-.126
-.447
-.276
-.688
-.129
-.572
.000

4.167.041

-.562
-.292
-.737
-.260
-.221
-.216

4.502.034
-722
-.137
-.226
-.099
-.926

-.503
-.058
-.850
-.905

8.009.005

-.144

-.286

-.625 -.112

-.309

-.364
-.496

4.189.041

SsD

-.910
-.744
-.420
-.670
-.688
-.212

11.307.001
6.568.010
-.466

14.078.000
228.21.000

8.385.004

4.052.044

-.336
-.323
-.682
-.135

PCweek
Mail

423.90.000

-.475

6.877.009
9.851.002

60.536.000

423.43.000

8.594.003
14.2.001

Search engines
Social networks

Mobile

28.595.000
29.365.000
80.950.000

28.859.000

228.973.000 63.071.000

5.759.016
-.273
-.831
-.299
-.737
-.699
-.260

19.174.000

27.250.000
10.043.002
28.238.000

-.110
-.218
-.783
-.115

-.452

10.540.001

-.176
-.093
-.319
-.205
-.933
-.404

97.198.000
-.179

117.29.000
19.550.000

19.458.000
28.163.000
-.874
-.172
-.680
-.667

6.771.009
-.765
-074
-.139
-.424
-.698

8.605.003
-.519

Tobacco

13.498.000
13.987.000
57.807.000
70.651.000

5.676.017

78.860.000
120.02.000
98.856.000

-.255

Alcohol
Drugs
Sex

41.419.000 9.502.002

25.071.000
-.053

4.027.045
-.655
-.058
-.131

11.761.001

35.397.000
8.985.003

11.233.001
56.494.000

6.663.010

Weapons
Fights

71.253.000

12.878.000 11.241.001

15.620.000

(CI:.408-.708), 2.958 (CI: 2.336-3.746), 7.780 (CI: 5.367-11.278),
3.319 (CI: 2.500-3.940), respectively].

Alcohol consumption was predicted by social networks,
mobile, drugs, weapons and fights [OR were .554 CI:
.570-.894); .542 CI: .432-.679); 4.448 CI: 2.295-8.620); .508 CI:
.291-.887); .640 CI: .504-.812), respectively].

Drugs use was predicted by SD, tobacco, alcohol, weapons
and fights [OR were .733 (CI: .541-.993); 7.953 (CI: 5.488-11.526);
5.579 (CI: 2.847-10.933); .477 (CI: .298-.764), .570 (CI: .424-.765),
respectively].

Early sexual activity was predicted by tobacco, drugs,
weapons and fights [OR were 3.178 (CI: 2.530-3.991); 2.341
(CI: 1.769-3.098); .500 (CI: .336-.543); .416 (CI: .332-.522),
respectively].

Carrying weapons to school was predicted by alcohol,
drugs, sex and fights [OR were .486 (Cl: .281-.841); .491 (CL:
309-782); 502 (CL .336-.751); 5.032 (CL 3.452-7.334),
respectively].

Involvement in fights was predicted by tobacco, alcohol,
drugs, sex, and weapons [OR were .655 (CI: .531-.808); .650 (CI:
514-.823); .612 (CL .459-.815); 421 (CIL .336-.528); 5.080 (CI:
3.483-7.409), respectively].

The most relevant OR were between mail use search
engines and social networks; between tobacco, alcohol, drugs
and sex; SD and weapons use had mutual relevant odds.

4, Conclusions and discussion

Results discussion must be started by methodological issues.
The weaknesses and limitations of the study relate to the use
of self-reported sleep duration during week and weekends
with no information concerning sleep schedules, nor infor-
mation about parental monitoring and opinion, nor a proper
definition of sleep deprivation with a measure of daytime
consequences. Another limitation is the cross sectional nat-
ure of the study that does not allow a fully assumption of
causality, and finally and the fact that because of using data
from a broad previous study with a very specific design and
methods, data collection was limited by data availability and
used merely post hoc. However there are strong points that
relate to the fact that it was a national study, integrated in a
multinational WHO research project. Data were well strati-
fied, randomized and representative, and the school response
rate was very high, and this study was, at the authors’
knowledge, the first ever carried out in Portugal, furthermore
results will allow not only to raise a few recommendations to
public policies, related to the importance of sleep quality and
quantity for adolescents health and well-being, but also may
raise a few recommendations to the national study, in order
to fully understand sleep features, determinants and con-
sequences, for the next HBSC wave.

The main results are: SD was present in 18.9% of the
students with no gender differences but SD increased with
age; SD/NoSD differences were not significant for TV viewing,
but highly significant for computer and internet use (email,
search engines, social networks and multimedia). Risk beha-
viours were relatively common, mostly in what concerned
alcohol and drug consumption, hetero-aggressive and sexual
behaviours; all these behaviours were significantly more
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prevalent in sleep deprived adolescents, but only grade and
tobacco, PCuse weekdays, soft drugs and carrying weapons to
school contributed significantly to a model of sleep depriva-
tion. SD was a predictor of PCuse weekdays, tobacco and
drugs. In spite of the fact that from the used model clusters of
interrelated predictors showed mainly three groups: high
tech use, substance use, sex and violence emerged, tobacco
use was by itself a predictor of most risk behaviours.

The comparison with the HBSC study shows that Portu-
guese adolescents use TV and screen time too many hours
per day, being situated in a 17th place among HBSC countries,
and within the HBSC average value, at the age of 15 [5]. When
compared with the USA data [20] TV for more than 3 h/day
was more prevalent in Portugal (56.2% versus 33.3%), while
computer use was quite similar in both countries (31.6%
versus 31.1%, respectively).

Data do not show significant increase of SD with TV
viewing and computer use, but demonstrate highly signifi-
cant results for mobile phones, computer use on week days,
use of search engines, participations in social networks and
use of multimedia contents.

In the HBSC study, [5] smoking at least once a week had an
average prevalence of 18%; in Portugal it was around 10%, but
significantly higher in SD adolescents. In the USA-CDC report
[20] smoking is more prevalent (44.7%).

Alcohol consumption increases with age and drunkenness
episodes are becoming frequent among European youngsters
[5]; having had 2 or more episodes has a prevalence of 32%
(29% for girls and 34% for boys). Usually it occurs mostly in
boys, but girl prevalence is increasing and it is already higher
in some countries. In the USA drunkenness prevalence is very
low, around 14%, in Portugal around 21% and in Canada
around 34%.

Cannabis use varies tremendously among countries; the
perceived availability of Cannabis increases the rate of use [5].

In the present study, all the substance use behaviours
were higher in SD adolescents. A USA study proved the
bidirectional associations between sleep and substance use,
namely: cigarette use and weekend sleep and marijuana use
and total sleep; alcohol use could predict shorter weekend
oversleep while marijuana use predicted increased weekend
sleep and weekend oversleep [43].

Fights tend to decrease with age, for boys in all countries
and for girls in most countries [5]; at the age of 15 the
prevalence is 10%; it was lower in Portugal by 2% of the girls
and 9% of the boys. Unexpectedly, carrying a weapon to school
and being involved in fights had exactly the same percentages
as those found in the USA by the CDC 2010 [20]; the correlation
of fights and carrying a weapon and sleep deprivation was also
observed, with increased odds for boys [38].

The prevalence of earlier sexual activity, intercourse
(before 15 years), varies across countries; the average pre-
valence was 26% (23 for girls and 29% for boys); but the gender
gap might vary; in Portugal it was 18/27% close to the average
values. In our data early sexual relations were more prevalent
in SD adolescents. Logistic regression analysis aiming to find
predictors of SD only explains very low percentages of the
variance; the same holds for SD as a predictor of risk
behaviours; variance (R?) coefficients only explained signifi-
cant amounts of the variance in multimedia use, search

engines, social networks and tobacco, but the goodness of
the fit was never present.

Whenever taking these data as an all, it becomes clear that
behaviours have complex relations with sleep deprivation,
with multidirectional interactions, both between sleep depri-
vation and risk behaviours and between sleep deprivation
and the sleep stealers use, and among behaviours them-
selves. The approach needed for a more comprehensive
understanding of the role of sleep in stabilizing and improv-
ing deleterious behaviours in youngsters worldwide requires
robust measures and complex statistical models. The
obtained data are relevant but preliminary, and much work
is still required in order to improve worldwide health and
global quality of life in adolescents, because and ultimate
consequence of fully understand sleep deprivation determi-
nants and consequences is to be able to influence public
policies in this area and provide educational and health
professionals and policy makers with evidence based guide-
lines that may help to decrease sleep deprivation and thus
contribute to adolescents health and wellbeing promotion.
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