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Abstract

tigate the associations among variables.

sleep habits on health.
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Background: Previous studies have indicated that electronic media use may affect the health of school-aged children.
Objectives: This study aimed to examine the association between computer use and psychological symptoms among Italian ado-
lescents, taking into account the mediating role of difficulty in getting to sleep.

Patients and Methods: This study used data from 23,941 15-year-old students participating in the health behavior in school-aged
children survey (mean age, 15.7 years; 50.1% girls). Self-completed questionnaires were administered in classrooms. Measures in-
cluded computer use, psychological symptoms, and difficulty in getting to sleep. Structural equation modeling was used to inves-

Results: On average, students spent approximately 2 hours per day using computers and about one-third of the sample reported
weekly psychological symptoms (feeling low, irritable, and nervous). Further, 15.8% of Italian adolescents reported experiencing
difficulties in getting to sleep more often than once a week or almost daily over the last six months. The structural equation model
showed that more frequent computer use was associated with a higher frequency of psychological symptoms in adolescents, and
the difficulty in getting to sleep partly mediated this association.

Conclusions: Overall, these results indicate the role of computer use in influencing the sleep quality and health of adolescents.
Educational programs are recommended to increase awareness among families and students of the effects of computer use and

1. Background

Electronic media use is an important part of life for
children and adolescents. In the US and Europe, studies
have shown that the use of computers and other electronic
devices is very frequent among adolescents, with screen
time ranging from 2 - 8 hours per day (1). Electronic me-
dia use has been associated with negative physical out-
comes among adolescents: obesity (2), less physical activ-
ity, neck and shoulder pain, and musculoskeletal symp-
toms (3). Moreover, psychological symptoms seem to be
related to the use of technological devices among youth,
such as stress, depression, anxiety and aggression (4); at-
tention problems; and poor sleep quality, which are partic-
ularly important to school-aged children (5). Indeed, fre-
quent computer use has been associated with later bed-
times (6), shorter total sleep duration (7), and higher levels
of subjective insomnia. Sleep is a critical issue to child and
adolescent development because of its essential restora-

tive function for physical and mental health in these life
periods (8). Previous studies have demonstrated that short
sleep duration and poor sleep quality can negatively affect
mental health in adolescents (e.g. mood/anxiety disorders
and stress) (3) and lead to memory problems (9).

Many studies have documented the relationship be-
tween new media exposure and health consequences, but
very few studies have investigated the possible processes
underlying this link. Bartlett et al. have suggested that
sleep duration may be a mediator in the association be-
tween computer use and psychological and somatic symp-
toms such as headache, stomachache, and backache (10).
Computer use has also shown negative consequences in
otheraspects of sleep behaviors: excessive use of electronic
devices can not only reduce the sleep duration, but may
render it more difficult to fall asleep, thus reducing the
quality of sleep and causing fatigue (11), which in turn
might affect the psychological well-being of adolescents.
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2. Objectives

The current study aimed to contribute to existing liter-
ature by examining an additional potential mechanism ex-
plaining the association between frequency of computer
use and psychological symptoms in adolescents. More
specifically, the mediating role of difficulties in falling
asleep was tested.

3. Patients and Methods

This study used a large sample of Italian students
drawn from the 2010 “Health behaviour in school-aged
children” survey, a trans-national study conducted ev-
ery four years and carried out in collaboration with the
European office of the world health organization (12).
Self-completed questionnaires were administered in class-
rooms during a regular school day. Three age-groups were
included in the research protocol: 11, 13, and 15-year-olds
corresponding to the sixth, eighth, and tenth grades. Ac-
cording to the HBSC protocol, cluster sampling was used.
The schools were randomly selected from the national
school office’s database of all Italian public schools. Then,
one class for each age group (11, 13, and 15) was randomly
selected in each school and all students in the selected
classes were included in the sample. This design ensures
the sample to be representative of the schools’ student
populations. Parents had to give their consent for their
children to participate in the survey. The ethics commit-
tee of the national institute of health, which approved the
protocol, the use of an opt-out consent form, which im-
plied that a child would be included by default unless his
or her parents chose to “opt-out” by explicitly refusing con-
sent. Only the data obtained by surveying the 15-year-old
students were used in this study because of the increasing
autonomy of middle adolescents in relation to sleep habits
and computer use. The questionnaire was completed by
a total of 23,941 Italian adolescents (mean age, 15.7 years;
50.1% girls). The self-reporting questionnaire was devised
by the HBSC international group and focuses on the health
behavior of adolescents. All questionnaire items were first
developed in English and subsequently translated in Ital-
ian and back-translated to English, with careful checking
for consistency at the international coordinating center.
Further details of the study methods and development can
be found elsewhere (12). In this study, we considered the
following variables: computer use, difficulty in getting to
sleep, and psychological symptoms.

Computer use was assessed with two separate ques-
tions (investigating use on school days and during the
weekend): “How many hours a day do you usually use a
computer for chatting, surfing the internet, emailing, or

doing your homework?” Responses ranged from 1 (never)
to 9 (7 hours or more). Responses to questions concerning
computer use on school days and during the weekend were
averaged to obtain a single measure of computer use.

Difficulty in getting to sleep was assessed with a sin-
gle item: “How often have you had difficulty in getting to
sleep during the past six months?”. Responses range from
1(rarely or never) to 5 (every day).

Psychological symptoms were measured with three
items included in the “Psychological symptoms” subscale
of the symptom check list (HBSC-SCL; the reliability and va-
lidity of the instrument have been confirmed in previous
studies) (13): “How often have you had the following symp-
toms during the past 6 months? a) Feeling low, b) irritabil-
ity or bad temper, ¢) nervousness. Responses range from 1
(rarely or never) to 5 (every day). Cronbach’s alpha for the
current sample was 0.82.

Structural equation modeling was used to explore
the association between computer use and psychological
symptoms and the mediating role of the difficulty in get-
ting to sleep. Data analyses were undertaken with the LIS-
REL program.

4. Results

Descriptive statistics for the variables included in the
study are presented in Table 1. On average, students spent
approximately 2 hours per day using computers (mean,
3.85,i.e. 3 =about one hour a day and 4 = about two hours
aday; SD,1.89) and about one-third (36.1%) of the sample re-
ported at least two psychological symptoms per week. In
relation to sleeping, 15.8% of the adolescents included in
the study reported to have experienced difficulties in get-
ting to sleep more often than once a week or almost daily
during the last six months. The structural equation model
achieved fits in our group (the model explained 12% of the
variance in psychological symptoms). A direct positive as-
sociation between computer use and psychological symp-
toms was found (8 = 0.14, P < 0.001; Figure 1). The associ-
ation between computer use and psychological symptoms
was partly mediated by difficulty in getting to sleep: more
frequent computer use was associated with more difficul-
ties in getting to sleep (5 = 0.08, P < 0.001), which in turn
were positively associated with psychological symptoms
(8=0.31,P< 0.001). An indirect association between com-
puter use and psychological symptoms through difficul-
ties in getting to sleep was also found (5 = 0.02,P < 0.001).
Considering the well-known gender differences in psycho-
logical symptoms (14), separate analyses were undertaken
to test gender differences, and the results showed that the
same model fitted for both gender groups with no differ-
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ence between boys and girls (all chi-square test p values >
0.10).

Table 1. Sample Characteristics®

Demographic Values
Female” 50.1
Agey 15.7
Difficulty in getting to sleepl’
Rarely or never 59.7
Monthly 14.5
Weekly 10.0
More often than weekly 9.3
Daily 6.5
Computer use, score® 3.85+1.89
Psychological symptoms at least weeklyh
Feeling low 35.9
Irritability or bad temper 341
Feeling nervous 40.7

N =23,941.
®Values’ unitis %.
“Value are expressed as mean =+ SD

Figure 1. Associations Between Computer Use, Sleep Duration, and Psychological
Symptoms Among 15-Year-Old Italian Students

Difficulty in
B=.08* Getting to sleep R=31*
Psychological
Computer use sychologica
R=.14* Symptoms

Standardized regression weights, *P < 0.001.

5. Discussion

This study showed that frequent computer use among
Italian adolescents was associated with more frequent psy-
chological symptoms and that the difficulty in getting to
sleep was partly responsible for this association. This find-
ing is in line with results from previous studies with Eu-
ropean adolescents (1, 10), and it reinforces the idea that
intensive computer use can negatively influence adoles-
cents’ health by affecting sleep quality and consequently
their psychological well-being. This link could be ex-
plained in several ways. Electronic media use may make it
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difficult to fall asleep by increasing the physiological and
mental arousal and suppressing the melatonin secretion
due to the bright light of the screen (15, 16). According
to previous findings from Do et al. (17), sleeping distur-
bances may affectadolescents’ feelings of nervousnessand
irritably. The lack of sleep might interfere with cognitive
functions, making it more difficult to concentrate and fo-
cus on daily tasks, leading to tiredness, anxiety, and even
depression (2). The positive correlation between frequent
computer use and psychological symptoms demonstrates
that excessive computer use and sleep disturbances could
represent a relevant public health concern considering the
widespread use of technology devices in human life (3).
This study has some limitations. First, the total variance ex-
plained with the model is modest, even though it is in line
with common effect sizes in the epidemiological field. Sec-
ond, the HBSC protocol only includes difficulties in getting
to sleep as a measure of sleep disturbances; studying addi-
tional indicators of sleeping behavior such as sleep dura-
tion would have enabled the comparison of our findings
with those reported in previous research on sleep distur-
bances and psychological well-being. Moreover, the cross-
sectional design of this study did not allow us to draw
strong conclusions on the direction of the effects: anxiety
symptoms might also make it more difficult to fall asleep
(18); at the same time, adolescents might use computers as
a strategy to relax and reduce feelings of nervousness. Al-
though several studies (1) support the idea that high com-
puter use and short sleep duration are causally related to
psychological and somatic symptoms, future longitudinal
research is needed to clarify this relation (for example, by
evaluating their potential reciprocal association). These
limitations notwithstanding, the strength of this study lies
in the use of a large representative sample of Italian ado-
lescents and in the evaluation of the mechanism that is
potentially responsible for the association between com-
puter use and psychological symptoms. In conclusion, this
study pointed out thatintensive computer use mightinflu-
ence the quality of sleep among adolescents, which might
in turn lead to negative psychological symptoms. Given
the significant role of computer use in influencing ado-
lescents’ health and given the widespread use of techno-
logical devices among adolescents worldwide, educational
programs should account for these aspects of adolescents’
lives. Prevention programs that promote responsible com-
puter use among adolescents and those that teach par-
ents how to monitor their kids’ electronic equipment and
habits are recommended (1); these programs can help re-
duce the risk of developing psychological symptoms and
sleeping difficulties.
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