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ABSTRACT
Objective: To investigate whether high levels of
screen time exposure are associated with self-perceived
levels of attention problems and hyperactivity in higher
education students.
Design: Cross-sectional study among participants of
the i-Share cohort.
Setting: French-speaking students of universities and
higher education institutions.
Participants: 4816 graduate students who were at
least 18 years old.
Exposure: Screen time was assessed by self-report of
the average time spent on five different screen activities
on smartphone, television, computer and tablet and
categorised into quartiles.
Main outcome measure: We used the Attention
Deficit Hyperactivity Disorder Self-Report Scale (ASRS-
v1.1) concerning students’ behaviour over the past
6 months to measure self-perceived levels of attention
problems and hyperactivity. Responses were
summarised into a global score as well as scores for
attention problems and hyperactivity.
Results: The 4816 participants of this study had a
mean age of 20.8 years and 75.5% were female.
Multivariable ordinary regression models showed
significant associations of screen time exposure with
quintiles of the total score of self-perceived attention
problems and hyperactivity levels as well as the
individual domains. Compared to the lowest screen
time exposure category, the ORs (95% CI) were 1.58
(1.37 to 1.82) for each increasing level of quintiles of
the global score, 1.57 (1.36 to 1.81) for increasing
quintiles of attention levels and 1.25 (1.09 to 1.44) for
increasing quartiles of hyperactivity.
Conclusions: Results of this large cross-sectional
study among French university and higher education
students show dose-dependent associations between
screen time and self-perceived levels of attention
problems and hyperactivity. Further studies are
warranted to evaluate whether interventions could
positively influence these associations.

INTRODUCTION
Young adults, especially students, spend
increasingly more time watching a screen

on television or on digital devices.1

Smartphones, televisions, computers and
tablets have become an integral part of
young people’s lives with higher education
students spending most of their screen time
surfing the Internet or using a personal
computer.2

The impact of high screen time on general
health and well-being has been investigated
previously. Excessive exposure to screen time
is associated with unfavourable lifestyle habits
and low levels of physical activity,3 4

unhealthy eating habits and obesity,5 sleep
problems6 or low vision.7

As for mental health, pathologically exces-
sive screen time exposure may lead to sub-
stantial consequences. For example, long
screen time exposure is a risk marker for
anxiety and depression in adolescents and
young adults.8 Suicide ideation may also
be associated with pathologically excessive

Strengths and limitations of this study

▪ This study was conducted in a large, well-
defined population of graduate students. To date,
epidemiological studies on this specific popula-
tion are scarce.

▪ Information was available for television and com-
puter screen time as well as for mobile digital
devices.

▪ Models were adjusted for a priori confounders
and intermediate variables of the association
between screen time and self-reported attention
problems or hyperactivity.

▪ We did not have information on diagnosed atten-
tion deficit hyperactivity disorder (ADHD), but we
used a self-reported, self-perceived continuum of
attention problems and hyperactivity levels as
measured by the validated Adult ADHD
Self-Report Scale (ASRS-v1.1). While the full
instrument has been found to be meaningful,
reliable and valid in French, subscales have not
been explicitly tested in this setting.
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screen time exposure.9 Finally, a high screen time expos-
ure can result in addictive behaviour.10

Several studies have reported that excessive exposure
to television is associated with attention problems in chil-
dren of all ages.11–18 Despite the increasing prevalence
of attention disorder among young adults and the high
amount of digital media use among them, data on the
potential negative effects of screen time exposure in this
group are lacking. Given the available data on adverse
effects of screen time exposure, evaluation of its effects
among university students is of considerable public
health interest. Thus, we aimed to investigate the associ-
ation of screen time exposure with self-perceived atten-
tion problems and hyperactivity levels in a large cohort
of French-speaking graduate students per day, excluding
holidays. In addition, since the influence of other covari-
ates on this association is less clear, we tested causal asso-
ciation structures which were defined a priori.19

METHODS
Subjects/study population
Study subjects were participants in the ongoing
Internet-based Students Health Research Enterprise
(i-Share) project, a prospective population-based cohort
study of students of French-speaking universities and
higher education institutions. The i-Share project was
initiated by the Universities of Bordeaux and Versailles
Saint-Quentin (France).
To be eligible to participate, a student had to be offi-

cially registered at a University or higher education insti-
tute, be at least 18 years of age, able to read and
understand French and provide informed consent for
participation.
Data of this study come mainly from participants from

Bordeaux, where active recruitment started in February
2013. Students were informed about the purpose and
aims of the study by flyers, information stands at registra-
tions, during lectures, and via social media and newslet-
ters (http://www.i-Share.fr). Furthermore, a group of
trained students informed their peers about the study
and collected contact information to initiate the online
recruitment process. Enrolment followed a two-step
process: first, a formal pre-registration on the i-Share
online portal was required. In the second step, the
student completed the registration process and com-
pleted self-administered online questionnaires. Only stu-
dents who completely filled out the baseline
questionnaire were eligible for our analyses. The base-
line questionnaire asked information on the partici-
pant’s health status, personal and family medical history,
sociodemographic characteristics and lifestyle habits. We
used data available as of 19 March 2015.

Measures
Exposure variable: screen time
Screen time was assessed by self-report of the average
time spent on a screen across five different activities: (1)

working on a computer/tablet, (2) playing video games
on a computer/tablet, (3) surfing the Internet on a
computer/tablet, (4) watching television or videos
(movies, serials, TV programmes) on a computer/tablet
and (5) using a smartphone. Six different time categor-
ies could be checked ranging from never to more than
8 h. To summarise the time spent in front of electronic
screens, an unweighted scoring system was applied using
an arbitrary 6-point scale (never=0, less than 30 min=1,
from 30 min to 2 h=2, from 2 to 4 h=3, from 4 to 8 h=4,
more than 8 h=5). The score was categorised in quartiles
to which were labelled ‘very low’, ‘low’, ‘high’, ‘very
high’.

Outcomes: self-perceived attention problems and
hyperactivity levels
Students were asked to complete questions about their
behaviour over the past 6 months based on the 6-item
version of the Adult ADHD Self-Report Scale
(ASRS-v1.1,20 available in various languages at http://
www.hcp.med.harvard.edu/ncs/asrs.php). The questions
consist of six items providing global information on
attention problems and hyperactivity levels. Four items
relate to attention problems and two to hyperactivity. We
applied the scoring proposed by Kessler et al20 for each
of the six items (never=0, rarely=1, sometimes=2,
often=3, very often=4) and summed up the score. Three
different scores were calculated: the global score (range
from 0 to 24), a score for attention problems (range
from 0 to 16), and a score for hyperactivity (range from
0 to 8). The first two scores were categorised in quintiles
while the last one was categorised in quartiles. Similar to
Kessler et al,20 we further dichotomised each of the six
items (yes/no) and considered participants as having
ADHD when they had at least four ‘yes’ responses.

Statistical analyses
Of the 6214 individuals who pre-registered on the
i-Share study homepage, 5304 fully registered by chan-
ging their password and customising their identification
number and 5216 completed the first page of the
i-Share questionnaire. For this study, we only included
the 4816 participants who fully completed the baseline
questionnaire (figure 1).
We compared the characteristics of students with

respect to their self-reported screen time measures. We
used ordinal logistic regression to calculate ORs and
95% CIs of the association between screen time expos-
ure and self-reported attention problems and hyperactiv-
ity. Ordinal logistic regression is an extension of binary
logistic regression which allows the outcome variable to
have more than two ordered categories. The propor-
tional odds assumption of our ordinal logistic regression
was verified and we did not observe any significant viola-
tion (p=0.57). Calculated ORs have one reference cat-
egory for the exposure (in our example, very low screen
time) and indicate the difference between increasing
outcome categories.
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Our main analysis was performed using quintiles of
the global score as the dependent variable. We per-
formed additional analyses with self-perceived attention
problems and hyperactivity levels as the dependent vari-
ables. We also evaluated the association between screen
time exposure and ADHD using the definition of ADHD
proposed by Kessler et al.20 21

On the basis of the literature on the magnitude, com-
position and time distribution of screen exposure, as well
as the literature on social and environmental determi-
nants of ADHD,22–35 we considered the following covari-
ates for inclusion in our multivariable models: age (18,
19, 20, 21 years or more), gender (male, female), study
level (1st, 2nd, 3rd, 4th or higher year of postsecondary
education), paid employment while being a student
(yes, no), parents’ marital status (divorced, not
divorced), parental moral support (absolutely not/a
little, moderately, a lot, absolutely yes), self-report of
physician-diagnosed depression (yes, no), extracurricular
activities (yes, no), sports practice (yes, no), sleep quality
(good, quite good, neither good nor bad, bad), recent
change in field of study (yes, no), current tobacco con-
sumption (yes, no), alcohol consumption (never, several
times per year, once a month, once a week or less, more
than twice a week), cannabis consumption (yes, no) and
consumption of other drugs (yes, no).
Following previous studies,22–35 selected variables were

classified into three groups: confounding variables
(ie, variables that are considered causes of both the
exposure and the outcome), intermediate variables
(ie, variables considered directly affected by exposure
and also being a cause of the outcome) and potential
confounding variables.36 Figure 2 shows the underlying
directed acyclic graph, illustrating the three underlying
assumptions of our study, and the classification of our
adjusted variables in the three aforementioned groups.
In addition to unadjusted analyses, we performed four

multivariable analyses: (1) adjusting for the confounding

variables, (2) adjusting for the confounding plus the
intermediate variables, (3) adjusting for the confound-
ing plus the potential confounding variables and (4)
adjusting for all variables. Since there was no meaningful
change in the OR between the confounding-adjusted
model and the intermediate-adjusted model, we did not
further explore potential biases introduced by condition-
ing on consequences of the exposure in the presence of
unmeasured covariates.19

In exploratory analyses, we stratified the association
between screen time exposure and the global score,
attention problem score and hyperactivity score by
gender and depression status. We tested for statistically
significant effect modification by contrasting the
confounder-adjusted model to a model that also
included an interaction term between the exposure and
either gender or depression status using the likelihood
ratio test.
All p values were two-tailed and we considered a

p<0.05 to be statistically significant. We performed all
analyses using SAS (V.9.3; SAS Institute Inc, Cary, North
Carolina, USA).

RESULTS
The mean age of the participants was (20.8 years, SD
2.8 years) and 75.5% were female. Students reported
spending an average of 3.5 h (SD 2.2 h) on a computer/
tablet for working, playing or surfing the Internet com-
bined. They also spent on average 4.2 h (SD 3.9 h)
watching movies or serials on a TV or computer screen.
Finally, they spent 3.1 h (SD 3.6 h) on their smartphone
playing games, social networking and surfing on the
Internet. Table 1 summarises the personal characteristics
of the sample by quartiles of screen time exposure.
Participants with very high screen time exposure (ie,
highest quartile) were more likely to be older, to have a
higher number of years of postsecondary education and
to consume higher amounts of cannabis. They were less
likely to be female. They were also more likely to be in
the highest category of self-reported attention problems
and hyperactivity when compared with other
participants.
Table 2 summarises the association between screen

time exposure and three different outcomes, that is, the
quintiles of the global score (self-perceived attention
problems and hyperactivity levels), the quintiles of the
self-perceived attention problems score and the quartiles
of the self-perceived hyperactivity levels score based on
the ASRS-v1.1 scale. The multivariable ordinal logistic
regression showed that increasing levels of screen time
were associated with a higher risk of self-perceived atten-
tion problems and a higher risk of hyperactivity.
Since the results of our four multivariable modelling

approaches were similar, we chose to present here results
for the model adjusting for potential confounding
factors. With regard to the global score, the ORs steadily
increased with increasing levels of screen time exposure

Figure 1 Flow chart of the study population.
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categories. High screen time exposure was associated
with increasing global score quintiles (OR 1.28 95% CI
1.12 to 1.48), which further increased for the very high
screen time category (OR 1.58, 95% CI 1.37 to 1.82).
The pattern of the association between screen time

exposure categories and self-perceived attention pro-
blems was similar to that seen for the global score, but
the effect sizes were slightly lower. High screen time and
very high screen time were significantly associated with
higher levels of attention problems. For the hyperactivity
levels, high screen time (OR 1.18, 95% CI 1.02 to 1.35)
and very high screen time (OR 1.25, 95% CI 1.09 to
1.44) were significantly associated with higher quartiles
of the hyperactivity score.
We also performed secondary analyses using the

dichotomous classification of ADHD as our outcome.
The results of these analyses were similar to what we
observed for the associations between screen time and
self-perceived attention problems and hyperactivity. The
OR for ADHD was 1.43 (95% CI 1.19 to 1.73) when we
compared the highest quartile of screen time to the
lowest. Again, results remained essentially unchanged
across the different multivariable models.
Finally, there was no indication that the association

between screen time and the global score, attention pro-
blems score and hyperactivity score was modified by
gender and depression status.

DISCUSSION
In this large cross-sectional study among French-
speaking postsecondary students, we found that increas-
ing levels of screen time exposure were associated with
increased risk of self-perceived attention problems and
hyperactivity levels. Adjustments for covariates that could
potentially influence these associations either as con-
founding variables or as intermediate variables did not
result in a meaningful attenuation of the ORs. The asso-
ciation appears stronger for the self-perceived attention
problems domain in comparison to the hyperactivity
domain.

As highlighted by our data, university students are
high consumers of electronic devices spending at least
an average of 3 h/day on at least one digital device.
They use them for recreational activities, like watching
videos or playing online games, and for their work or
studies. More and more frequently, computers, smart-
phones and tablets are used during university courses
for taking notes, performing research or for other
concentration-demanding tasks.37 Understanding how
screen time can influence attention problems and
hyperactivity levels during this particular period of life is
therefore of importance, especially in the light of the
increase of ADHD diagnosis on college campuses over
the past decades.38 39

Comparison to previous research
Our results are in line with previous studies,40 which
only assessed screen time exposure from television and
video games. We included time spent on portable elec-
tronic devices and new technology tools like smart-
phones and tablets in our definition of screen time, and
evaluated the influence of the time spent on these
devices on self-reported ADHD features. In contrast with
the work of other groups focusing on children41 or ado-
lescents,42 we employed a large cohort of graduate stu-
dents. Our study expands on the work of previous
studies by demonstrating that among young adults,
higher amount of screen time exposure, as measured by
time on various devices, is associated with a higher risk
of reporting attention problems and hyperactivity. As for
gender, previous studies43 44 indicated that screen time
and prevalence of ADHD were higher in boys and male
adolescents. We did not find effect modification by
gender, but our population was older (mean age
20.8 years) than in previous studies.
In previous studies, several factors were associated with

either screen time or ADHD levels. Age and gender,24

paid employment,29 parenting style,25 sport practice,32

sleep quality,23 tobacco, alcohol, cannabis and drugs
consumption31 were associated with screen time expos-
ure. Similarly, age,30 gender,27 paid activity,33 parental

Figure 2 Directed acyclic graph

illustrating the variables affecting

the association between screen

time and self-reported attention

problems and hyperactivity.
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Table 1 Characteristics of the study population, i-Share cohort

Screen time

Very low (n=1141) Low (n=1080) High (n=1275) Very high (n=1320)

n Per cent n Per cent n Per cent n Per cent

Quintiles of global score*

Never 274 24.0 225 20.8 240 18.8 207 15.7

Rarely 190 16.7 194 18.0 221 17.3 200 15.2

Sometimes 221 19.4 238 22.0 248 19.5 258 19.5

Often 293 25.7 258 23.9 333 26.1 381 28.9

Very often 163 14.3 165 15.3 233 18.3 274 20.8

Age (years)

18 400 35.1 384 35.6 381 29.9 313 23.7

19 228 20.0 192 17.8 244 19.1 207 15.7

20 146 12.8 148 13.7 171 13.4 209 15.8

21 or more 367 32.2 356 33.0 479 37.6 591 44.8

Gender

Male 244 21.4 249 23.1 298 23.4 387 29.3

Study level

1st year 582 51.0 553 51.2 565 44.3 479 36.3

2nd year 200 17.5 180 16.7 239 18.7 285 21.6

3rd year 123 10.8 127 11.8 191 15.0 197 14.9

4th year or higher year of

postsecondary education

236 20.7 220 20.4 280 22.0 359 27.2

Paid employment while being a student

No 729 63.9 718 66.5 796 62.4 816 61.8

Parents’ marital status

Not divorced 795 69.7 750 69.4 868 68.1 890 67.4

Parental moral support

Absolutely not/a little 136 11.9 110 10.2 117 9.2 138 10.5

Moderately 212 18.6 202 18.7 257 20.2 271 20.5

A lot 462 40.5 445 41.2 501 39.3 504 38.2

Absolutely yes 331 29.0 323 29.9 400 31.4 407 30.8

Self-report of physician-diagnosed depression

No 1003 87.9 953 88.2 1110 87.1 1138 86.2

Extracurricular activities

No 802 70.3 753 69.7 851 66.7 891 67.5

Sport practice

No 546 47.9 531 49.2 628 49.3 674 51.1

Sleep quality

Good 226 19.8 197 18.2 209 16.4 201 15.2

Quite good 402 35.2 404 37.4 477 37.4 482 36.5

Neither good nor bad 298 26.1 248 23.0 293 23.0 325 24.6

Bad 215 18.8 231 21.4 296 23.2 312 23.6

Recent change in field of study

No 866 75.9 848 78.5 960 75.3 954 72.3

Current tobacco consumption

No 783 68.6 708 65.6 840 65.9 844 63.9

Alcohol consumption

Never 124 10.9 115 10.6 107 8.4 102 7.7

Several times per year 251 22.0 235 21.8 245 19.2 236 17.9

Once a month 185 16.2 184 17.0 225 17.6 226 17.1

Once a week or less 344 30.1 364 33.7 436 34.2 443 33.6

More than twice a week 237 20.8 182 16.9 262 20.5 313 23.7

Cannabis consumption

No 549 48.1 471 43.6 562 44.1 527 39.9

Consumption of other drugs

No 947 83.0 913 84.5 1032 80.9 1047 79.3

Numbers may not add to 100% due to rounding values.
*ADHD score categorised in quintiles according to Kessler et al.20

ADHD, Attention Deficit Hyperactivity Disorder.
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situation,35 sport practice,28 sleep quality,26 tobacco and
alcohol consumption,22 and cannabis consumption34

were associated with ADHD. However, very few studies
have explored the influence of these factors on the asso-
ciation between screen time and ADHD. One study did
examine the association of alcohol and cannabis with
both screen time and attention problems and
hyperactivity.45

Modelling considerations and potential biological
mechanisms
Since screen time has only recently been recognised as
an important factor for general health and well-being,
the structure of the causal association of how covariates
may relate to screen time is not always clear. Thus, we
evaluated different model structures to better under-
stand the role of such factors (ie, confounding or inter-
mediate variables).
Since the effect estimates of the various model struc-

tures did not show meaningful differences, we conclude
that the association between screen time exposure and

our outcomes was robust and not influenced by the
underlying causal relationship structure of the covariates.
There are several potential biological links that could

explain the observed association between electronic
screen exposure and ADHD, mainly via cortical network
activation45 or central visual processing.46 47 However,
since our data cannot directly test any biological mech-
anism, we believe it is beyond the scope of this paper to
discuss potential mechanisms in detail.

Strengths and limitations
The strengths of our study include the large number of
participants, the standardised assessment tools and avail-
able detailed information on potential confounding and
intermediate factors. In addition, we focused on an age
group that is of particular interest (ie, young adults, par-
ticularly those enrolled in universities and higher educa-
tional institutions) as this group has high exposure to
electronic screens.
Several limitations have to be considered when evalu-

ating our results. First, our study was cross-sectional and

Table 2 Association between screen time and self-reported attention problems and hyperactivity

Quintiles of global score

Quintiles of the score of

the self-perceived attention

deficit

Quartiles of the score of

hyperactivity

OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value

Univariate <0.0001 <0.0001 0.03

Very low 1.00 1.00 1.00

Low 1.07 (0.92 to 1.24) 1.09 (0.94 to 1.26) 1.02 (0.88 to 1.19)

High 1.26 (1.10 to 1.45) 1.25 (1.09 to 1.44) 1.16 (1.00 to 1.33)

Very high 1.55 (1.35 to 1.79) 1.58 (1.37 to 1.82) 1.19 (1.04 to 1.37)

Confounding <0.0001 <0.0001 <0.01

Very low 1.00 1.00 1.00

Low 1.08 (1.04 to 1.26) 1.11 (0.95 to 1.28) 1.03 (0.89 to 1.20)

High 1.28 (1.12 to 1.48) 1.27 (1.10 to 1.46) 1.18 (1.02 to 1.35)

Very high 1.58 (1.37 to 1.82) 1.57 (1.36 to 1.81) 1.25 (1.09 to 1.44)

Confounding and intermediate <0.0001 <0.0001 0.01

Very low 1.00 1.00 1.00

Low 1.07 (0.93 to 1.25) 1.10 (0.95 to 1.27) 1.02 (0.88 to 1.18)

High 1.25 (1.09 to 1.44) 1.24 (1.07 to 1.43) 1.16 (1.00 to 1.33)

Very high 1.54 (1.33 to 1.77) 1.54 (1.33 to 1.77) 1.23 (1.07 to 1.42)

Confounding and potential

confounding

<0.0001 <0.0001 0.01

Very low 1.00 1.00 1.00

Low 1.09 (0.94 to 1.26) 1.12 (0.96 to 1.30) 1.02 (0.88 to 1.19)

High 1.29 (1.12 to 1.48) 1.27 (1.10 to 1.46) 1.17 (1.02 to 1.35)

Very high 1.57 (1.36 to 1.81) 1.56 (1.35 to 1.80) 1.24 (1.07 to 1.43)

All <0.0001 <0.0001 0.01

Very low 1.00 1.00 1.00

Low 1.08 (0.93 to 1.25) 1.11 (0.96 to 1.29) 1.01 (0.87 to 1.17)

High 1.25 (1.09 to 1.45) 1.24 (1.07 to 1.43) 1.15 (0.99 to 1.33)

Very high 1.52 (1.32 to 1.76) 1.52 (1.32 to 1.76) 1.22 (1.06 to 1.41)

Results for ordinal logistic regression models with self-perceived attention problems and hyperactivity levels as the dependent variables and
screen time levels as the independent variable. The seven models shown are declined according to the items for ADHD, Inattention levels
and Hyperactivity levels. The reference screen time group is the ‘very low’ modality and the reference dependent variable is the ‘never’
modality. Adjusted for confounding set (age, gender, study level, paid activity during studying, parental condition, parental moral support and
depression), intermediate set (extracurricular activities, sport practice and sleep quality) and potential confounding set (field of studying
changing, current tobacco consumption, alcohol consumption, cannabis consumption and other drug consumption).
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we cannot strictly separate the timing of exposure,
outcome and the covariates. We conceptualised that
high screen time exposure leads to self-reporting of
inattention and hyperactivity in college students, but the
inverse may also be true. For example individuals with
ADHD may isolate themselves more readily than indivi-
duals without ADHD and utilise electronic devices more
as a consequence of this isolation.48 However, this seems
to be a less likely scenario than our proposed pathway of
high screen time leading to inattention and hyperactiv-
ity. Second, we relied entirely on self-reported informa-
tion and misclassification of collected information is
possible. However, we have no reason to believe that mis-
classification is directly linked to screen time or the
outcome events, thus resulting in random misclassifica-
tion. While the ASRS V.1.1. has been previously used in
a population-based setting in France49 50 and the total
full ASRS-ADHD score has been found to be meaning-
ful, reliable and valid in French adults in a factorial val-
idity study,51 subscales have, to the best of our
knowledge, not been validated in France. Third, our
study reported screen time per device but did not take
into account the possibility of contemporary multiscreen
viewing, that is, the fact that students can use different
digital devices at the same time. We summed up screen
time per device, thus potentially overestimating the
measure of screen time exposure. Furthermore, we did
not ask a specific question assessing the amount of time
spent playing video games on a television screen.
Fourth, while we had available information on many pro-
posed confounding factors, residual or unmeasured con-
founding is possible as our study is observational. Lastly,
our sample is restricted to students who voluntarily parti-
cipated in the i-Share project and extrapolation to other
populations may be limited. For example, the partici-
pants in i-Share are mainly women (about 75%) and are
interested in health issues, which may represent a sam-
pling bias. However, we have no reason to believe that
the association between screen time exposure and our
outcomes would be different in other student
populations.

Potential implications, next steps
Our results indicate that high exposure to electronic
screens is associated with self-perceived attention and
hyperactivity problems. Since these may affect academic
performance and overall well-being, future studies
should evaluate whether reducing screen time exposure
results in reduction of self-perceived attention and
hyperactivity problems in young adults.

Acknowledgements The authors are indebted to the participants of the
i-Share project for their commitment and cooperation and to the entire i-Share
staff for their expert contribution and assistance. They are also grateful to
Pamela M Rist for helpful advice on the manuscript.

Contributors IM and TK conceived and designed the study. IM wrote the first
draft of the manuscript. EG managed and analysed the data, and contributed
to the drafting of the manuscript. TK is the guarantor. All authors interpreted

the results and provided important intellectual content to the draft of the
paper and approved the final version.

Funding The i-Share research project has received funding from the French
National Research Agency (Agence Nationale de la Recherche, ANR) via the
programme ‘Investissements d’Avenir,’ reference ANR-10-COHO-05. This
study was further supported by a grant from the Excellence Cluster ‘Health
Determinants in Societies’ HEADS of the University of Bordeaux, managed by
the ANR, under the ‘Future Investments’ programme in the framework of the
Bordeaux ‘Initiatives d’excellence’ (IdEx) programme, grant number
(ANR-10-IDEX- 03-02).

Competing interests None declared.

Ethics approval The i-Share project from which this study was derived was
approved by the Commission Nationale de l’Informatique et des Libertés
(CNIL) (DR-2013-019).

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement No additional data are available.

Open Access This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which
permits others to distribute, remix, adapt and build upon this work, for
commercial use, provided the original work is properly cited. See: http://
creativecommons.org/licenses/by/4.0/

REFERENCES
1. Hysing M, Pallesen S, Stormark KM, et al. Sleep and use of

electronic devices in adolescence: results from a large
population-based study. BMJ Open 2015;5:e006748.

2. Chen YF, Peng SS. University students’ Internet use and its
relationships with academic performance, interpersonal
relationships, psychosocial adjustment, and self-evaluation.
Cyberpsychol Behav 2008;11:467–9.

3. Lunden BT. High screen time is associated with unhealthy eating
behavior, low levels of physical activity, delayed bedtime and poorer
school performance among adolescents [unpublished dissertation].
Kristiansand (Norway): University of Adger; 2013.

4. Ogunleye AA, Voss C, Sandercock GR. Prevalence of high screen
time in English youth: association with deprivation and physical
activity. J Public Health 2012;34:46–53.

5. Banks E, Jorm L, Rogers K, et al. Screen-time, obesity, ageing and
disability: findings from 91 266 participants in the 45 and Up Study.
Public Health Nutr 2011;14:34–43.

6. Johnson JG, Cohen P, Kasen S, et al. Association between
television viewing and sleep problems during adolescence and early
adulthood. Arch Pediatr Adolesc Med 2004;158:562–8.

7. Bener A, Al-Mahdi HS, Ali AI, et al. Obesity and low vision as a
result of excessive Internet use and television viewing. Int J Food
Sci Nutr 2011;62:60–2.

8. Maras D, Flament MF, Murray M, et al. Screen time is associated
with depression and anxiety in Canadian youth. Prev Med
2015;73:133–8.

9. Messias E, Castro J, Saini A, et al. Sadness, suicide, and their
association with video game and internet overuse among teens:
results from the youth risk behavior survey 2007 and 2009. Suicide
Life Threat Behav 2011;41:307–15.

10. Weinstein A, Lejoyeux M. Internet addiction or excessive internet
use. Am J Drug Alcohol Abuse 2010;36:277–83.

11. Swing EL, Gentile DA, Anderson CA, et al. Television and video
game exposure and the development of attention problems.
Pediatrics 2010;126:214–21.

12. Yoo HJ, Cho SC, Ha J, et al. Attention deficit hyperactivity
symptoms and internet addiction. Psychiatry Clin Neurosci
2004;58:487–94.

13. Christakis DA, Zimmerman FJ, DiGiuseppe DL, et al. Early
television exposure and subsequent attentional problems in children.
Pediatrics 2004;113:708–13.

14. Taylor E, Döpfner M, Sergeant J, et al. European clinical guidelines
for hyperkinetic disorder? First upgrade. Eur Child Adolesc
Psychiatry 2004;13:(Suppl 1):I7–30.

15. Fleming AP, McMahon RJ. Developmental context and treatment
principles for ADHD among college students. Clin Child Fam
Psychol Rev 2012;15:303–29.

16. DuPaul GJ, Schaughency EA, Weyandt LL, et al. Self-report of
ADHD symptoms in university students: cross-gender and
cross-national prevalence. J Learn Disabil 2001;34:370–9.

Montagni I, et al. BMJ Open 2016;6:e009089. doi:10.1136/bmjopen-2015-009089 7

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-009089 on 26 F

ebruary 2016. D
ow

nloaded from
 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1136/bmjopen-2014-006748
http://dx.doi.org/10.1089/cpb.2007.0128
http://dx.doi.org/10.1093/pubmed/fdr074
http://dx.doi.org/10.1017/S1368980010000674
http://dx.doi.org/10.1001/archpedi.158.6.562
http://dx.doi.org/10.3109/09637486.2010.495711
http://dx.doi.org/10.3109/09637486.2010.495711
http://dx.doi.org/10.1016/j.ypmed.2015.01.029
http://dx.doi.org/10.1111/j.1943-278X.2011.00030.x
http://dx.doi.org/10.1111/j.1943-278X.2011.00030.x
http://dx.doi.org/10.3109/00952990.2010.491880
http://dx.doi.org/10.1542/peds.2009-1508
http://dx.doi.org/10.1111/j.1440-1819.2004.01290.x
http://dx.doi.org/10.1542/peds.113.4.708
http://dx.doi.org/10.1007/s00787-004-1002-x
http://dx.doi.org/10.1007/s00787-004-1002-x
http://dx.doi.org/10.1007/s10567-012-0121-z
http://dx.doi.org/10.1007/s10567-012-0121-z
http://dx.doi.org/10.1177/002221940103400412
http://bmjopen.bmj.com/


17. Fuermaier ABM, Tucha L, Koerts J, et al. Cognitive impairment in
adult ADHD—perspective matters! Neuropsychology
2015;29:45–58.

18. DuPaul GJ, Weyandt LL, O’Dell SM, et al. College students with
ADHD: current status and future directions. J Atten Disord
2009;13:234–50.

19. Hernán MA, Robins JM. Estimating causal effects from
epidemiological data. J Epidemiol Community Health
2006;60:578–86.

20. Kessler RC, Adler LA, Gruber MJ, et al. Validity of the World Health
Organization Adult ADHD Self-Report Scale (ASRS) screener in a
representative sample of health plan members. Int J Methods
Psychiatr Res 2007;16:52–65.

21. Kessler RC, Adler L, Ames M, et al. The World Health Organization
Adult ADHD Self-Report Scale (ASRS): a short screening scale for
use in the general population. Psychol Med 2005;35:245–56.

22. Brinkman WB, Epstein JN, Auinger P, et al. Association of attention-
deficit/hyperactivity disorder and conduct disorder with early tobacco
and alcohol use. Drug Alcohol Depend 2015;147:183–9.

23. Hale L, Guan S. Screen time and sleep among school-aged children
and adolescents: a systematic literature review. Sleep Med Rev
2015;21:50–8.

24. Houghton S, Hunter SC, Rosenberg M, et al. Virtually impossible:
limiting Australian children and adolescents daily screen based
media use. BMC Public Health 2015;15:5.

25. Jago R, Wood L, Zahra J, et al. Parental control, nurturance,
self-efficacy, and screen viewing among 5- to 6-year-old children:
a cross-sectional mediation analysis to inform potential behavior
change strategies. Child Obes 2015;11:139–47.

26. Yoon SYR, Jain UR, Shapiro CM. Sleep and daytime function in
adults with attention-deficit/hyperactivity disorder: subtype
differences. Sleep Med 2013;14:648–55.

27. Amiri S, Ghoreishizadeh MA, Sadeghi-Bazargani H, et al.
Prevalence of Adult Attention Deficit Hyperactivity Disorder (Adult
ADHD): Tabriz. Iran J Psychiatry 2014;9:83–8.

28. Jeoung BJ. The relationship between attention deficit hyperactivity
disorder and health-related physical fitness in university students.
J Exerc Rehabil 2014;10:367–71.

29. Smith LP, Ng SW, Popkin BM. No time for the gym? Housework and
other non-labor market time use patterns are associated with
meeting physical activity recommendations among adults in full-time,
sedentary jobs. Soc Sci Med 2014;120:126–34.

30. Bramham J, Murphy DGM, Xenitidis K, et al. Adults with attention
deficit hyperactivity disorder: an investigation of age-related
differences in behavioural symptoms, neuropsychological function
and co-morbidity. Psychol Med 2012;42:2225–34.

31. Carson V, Pickett W, Janssen I. Screen time and risk behaviors in
10- to 16-year-old Canadian youth. Prev Med 2011;52:99–103.

32. Serrano-Sanchez JA, Martí-Trujillo S, Lera-Navarro A, et al.
Associations between Screen Time and Physical Activity among
Spanish Adolescents. PLoS ONE 2011;6:e24453.

33. de Graaf R, Kessler RC, Fayyad J, et al. The prevalence and effects
of adult attention-deficit/hyperactivity disorder (ADHD) on the
performance of workers: results from the WHO World Mental Health
Survey Initiative. Occup Environ Med 2008;65:835–42.

34. Fergusson DM, Boden JM. Cannabis use and adult ADHD
symptoms. Drug Alcohol Depend 2008;95:90–6.

35. Barkley RA, Anastopoulos AD, Guevremont DC, et al. Adolescents
with attention deficit hyperactivity disorder: mother-adolescent
interactions, family beliefs and conflicts, and maternal
psychopathology. J Abnorm Child Psychol 1992;20:263–88.

36. Kurth T, Sonis J. Assessment and control of confounding in trauma
research. J Trauma Stress 2007;20:807–20.

37. Chompu-Inwai R, Doolen TL. The impact of mobile wireless
technology on student attitudes in higher education classrooms.
Int J Eng Educ 2008;24:14.

38. Murkett K, Smart W, Nugent K. Attention-deficit/hyperactivity
disorder in postsecondary students. Neuropsychiatr Dis Treat
2014;10:1781–91.

39. Panevska LS, Zafirova-Ivanovska B, Vasileva K, et al. Prevalence,
gender distribution and presence of attention deficit hyperactivity
disorder by certain sociodemographic characteristics among
university students. Mater Sociomed 2014;26:253–5.

40. Chan PA, Rabinowitz T. A cross-sectional analysis of video games
and attention deficit hyperactivity disorder symptoms in adolescents.
Ann Gen Psychiatry 2006;5:16.

41. Lane A, Harrison M, Murphy N. Screen time increases risk of
overweight and obesity in active and inactive 9-year-old Irish
children: a cross sectional analysis. J Phys Act Health
2014;11:985–91.

42. Busch V, Manders LA, de Leeuw JRJ. Screen time associated with
health behaviors and outcomes in adolescents. Am J Health Behav
2013;37:819–30.

43. Nussbaum NL. ADHD and female specific concerns: a review of the
literature and clinical implications. J Atten Disord 2012;16:87–100.

44. Nøvik TS, Hervas A, Ralston SJ, et al. Influence of gender on
attention-deficit/hyperactivity disorder in Europe—ADORE. Eur Child
Adolesc Psychiatry 2006;15(Suppl 1):I15–24.

45. Ameringer KJ, Leventhal AM. Associations between attention deficit
hyperactivity disorder symptom domains and DSM-IV lifetime
substance dependence. Am J Addict 2013;22:23–32.

46. Brace LR, Kraev I, Rostron CL, et al. Altered visual processing in a
rodent model of Attention-Deficit Hyperactivity Disorder.
Neuroscience 2015;303:364–77.

47. Fried M, Tsitsiashvili E, Bonneh YS, et al. ADHD subjects fail to
suppress eye blinks and microsaccades while anticipating visual
stimuli but recover with medication. Vision Res 2014;101:62–72.

48. Yen JY, Yen CF, Chen CS, et al. The association between adult
ADHD symptoms and internet addiction among college students:
the gender difference. Cyberpsychol Behav 2009;12:187–91.

49. Caci HM, Morin AJS, Tran A. Prevalence and correlates of attention
deficit hyperactivity disorder in adults from a French community
sample. J Nerv Ment Dis 2014;202:324–32.

50. Romo L, Rémond JJ, Coeffec A, et al. Gambling and Attention
Deficit Hyperactivity Disorders (ADHD) in a population of french
students. J Gambl Stud 2015;31:1261–72.

51. Morin AJS, Tran A, Caci H. Factorial validity of the ADHD adult
symptom rating scale in a french community sample: results from the
ChiP-ARDS study. J Atten Disord 2013. Published Online First: 31
May 2013.

8 Montagni I, et al. BMJ Open 2016;6:e009089. doi:10.1136/bmjopen-2015-009089

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-009089 on 26 F

ebruary 2016. D
ow

nloaded from
 

http://dx.doi.org/10.1037/neu0000108
http://dx.doi.org/10.1177/1087054709340650
http://dx.doi.org/10.1136/jech.2004.029496
http://dx.doi.org/10.1002/mpr.208
http://dx.doi.org/10.1002/mpr.208
http://dx.doi.org/10.1017/S0033291704002892
http://dx.doi.org/10.1016/j.drugalcdep.2014.11.018
http://dx.doi.org/10.1016/j.smrv.2014.07.007
http://dx.doi.org/10.1186/1471-2458-15-5
http://dx.doi.org/10.1089/chi.2014.0110
http://dx.doi.org/10.1016/j.sleep.2013.03.003
http://dx.doi.org/10.12965/jer.140175
http://dx.doi.org/10.1016/j.socscimed.2014.09.010
http://dx.doi.org/10.1017/S0033291712000219
http://dx.doi.org/10.1016/j.ypmed.2010.07.005
http://dx.doi.org/10.1371/journal.pone.0024453
http://dx.doi.org/10.1136/oem.2007.038448
http://dx.doi.org/10.1016/j.drugalcdep.2007.12.012
http://dx.doi.org/10.1007/BF00916692
http://dx.doi.org/10.1002/jts.20298
http://dx.doi.org/10.2147/NDT.S64136
http://dx.doi.org/10.5455/msm.2014.253-255
http://dx.doi.org/10.1186/1744-859X-5-16
http://dx.doi.org/10.1123/jpah.2012-0182
http://dx.doi.org/10.5993/AJHB.37.6.11
http://dx.doi.org/10.1177/1087054711416909
http://dx.doi.org/10.1007/s00787-006-1003-z
http://dx.doi.org/10.1007/s00787-006-1003-z
http://dx.doi.org/10.1111/j.1521-0391.2013.00325.x
http://dx.doi.org/10.1016/j.neuroscience.2015.07.003
http://dx.doi.org/10.1016/j.visres.2014.05.004
http://dx.doi.org/10.1089/cpb.2008.0113
http://dx.doi.org/10.1097/NMD.0000000000000126
http://dx.doi.org/10.1007/s10899-014-9515-9
http://dx.doi.org/10.1177/1087054713488825
http://bmjopen.bmj.com/

	Association of screen time with self-perceived attention problems and hyperactivity levels in French students: a cross-sectional study
	Abstract
	Introduction
	Methods
	Subjects/study population
	Measures
	Exposure variable: screen time
	Outcomes: self-perceived attention problems and hyperactivity levels

	Statistical analyses

	Results
	Discussion
	Comparison to previous research
	Modelling considerations and potential biological mechanisms
	Strengths and limitations
	Potential implications, next steps

	References


