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Abstract
Background: Although public health concerns have been raised regarding the detrimental health effects of increasing
rates of electronic screen use among adolescents, such effects have been small. Instruments currently available tend to be
lengthy, have a clinical research focus, and assess young people’s screen use on specific screen-based activities (e.g., TV,
computer, or internet). None appear to address screen use across a broad range of screens, including mobile devices and
screen-based activities. The objective was to develop a new and short self-report scale for investigating adolescents’
screen use across all screens and screen-based activities in non-clinical settings.
Methods: The Adolescent Preoccupation with Screens Scale (APSS) was developed over a three stage process. First, a
review of the current literature and existing instruments was undertaken and suitable items identified. Second, the draft
APSS was piloted with adolescents and item affectivity and discrimination indices were calculated. Third, a cross sectional
school based online survey of 1967 Australian adolescents in grades 5 (10 years old), 7 (13 years) and 9 (15 years) from 25
randomly selected schools was conducted.
Results: Factor Analysis on a sub-sample of the data (n = 782) and Confirmatory Factor Analysis on the remaining
sub-sample (n = 1185), supported a two-factor model. The first factor reflects adolescents’ mood management with
screen use, and the second reflects a behavioural preoccupation. The measure demonstrated strong invariance across
sex and across Grades 5, 7, and 9. Both factors displayed good internal consistency (α = .91 and .87, respectively). Sex
and grade differences on both scales were investigated and boys in Grade 5 reported higher levels of both mood
management and behavioural preoccupation with screens. There were no sex differences on mood management in
Grades 7 and 9, but girls reported higher behavioural preoccupation in both these later grades.
Conclusion: The APSS provides researchers with a new, brief and robust measure of potentially problematic screen use
across a wide array of screens, including mobile devices, so readily accessed during adolescence.
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Background
Mobile devices now make screen use an important part of
young people’s social and academic lives and provide unprecedented access to the wider world across a variety of
activities [1]. Research demonstrates that screen media
time (SMT) increases with age (see [2, 3]), especially during adolescence [3, 4]. Long-held guidelines recommending two-hour limits on screen time [5] have now been
superseded by the recommendation that parents develop
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personalised media plans with their children to place consistent limits on screen time [6]. However, consistency
may be 8 h of daily screen time for some, while for others
it might be considerably less.
The extent to which SMT is associated with problematic
behavior and/or maladjustment is the subject of much debate in the scholarly literature. For example, higher levels of
SMT have been associated with problematic sleep patterns,
including quality and efficiency of sleep, and sleep onset latency [7]. Furthermore, regardless of the developmental
stage of the individual (e.g., 3 year olds to 17 year olds)
these SMT related sleep disturbances have been linked to
higher levels of behavioral health problems (i.e.,
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internalizing, externalizing, and peer problems) [8]. Poorer
dietary choices [9] and in turn obesity [10] have also been
linked with increased SMT. A significant positive association has also been found between duration of screen time
and severity of depression and anxiety, while video game
playing and computer use (but not TV viewing) has been
linked with severity of depressive symptoms. Video game
playing has also been associated with severity of anxiety
[11]. Research [12] has reported that low to moderate
screen use was no worse than screen abstinence across a
range of negative outcomes and that TV/computer game
use had to exceed 6 h per day before significant effects were
observed. Even at this level of screen use though, only very
small effects were reported.
The extent to which screen time is associated with these
physical and mental health outcomes in children and adolescents is unclear however, and significant effects have
been reported by some to be small. For example, one recent meta-analysis suggested the effects of video game use
on aggression, prosocial behaviour, depressive symptomatology, academic performance, and attention deficit problems are only very small [13], while a 1-year longitudinal
study of video game players aged 14 to 21 years found that
the use of violent video games was not a substantial predictor of physical aggression, at least in the later phases of
adolescence [14]. A second meta-analysis concluded that
TV and video game use is not associated with body fatness
[15]. In addition to small effects, a number of methodological flaws common to significant portions of this literature have also been highlighted (e.g., failure to pretest, use
of unstandardized measures, possible effects of researcher
degrees of freedom, etc) [13].
While there is evidence showing both positive and negative behavioural and health related outcomes associated
with SMT, a separate meta-analysis suggested the relationship was not straightforward [16]. Specifically, beneficial
effects of screen time were evidenced at 1 h per day, but
negative effects when over 2 h per day. In a separate report of four linked studies [17], critical cut-offs also had to
be reached before negative effects were observed, though
the authors cautioned that any effects were again small.
When seeking to understand how, when, and if screen
use is problematic/harmful, it may be more important to
consider screen use not as “time spent using a screen” but
rather the degree to which it becomes something a young
person is overly-dependent upon. While this links to the notion of addiction, it is important to be aware that the body
of evidence conceptualising screen use in such a fashion is
controversial (e.g., [18, 19]). Evidence regarding potentially
excessive or problematic dependence upon screens has been
obtained from studies primarily focusing on one or two specific forms of screen use and using instruments specific to
those forms [20]. For example: TV viewing [21], Internet
use [22–25], mobile phone use [26, 27], Facebook use [28],
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or computer use [29]. Measures have also tended to assess a
single factor (e.g., [21, 22]), though two [20], three [23], and
even six [24] have been reported. Although the number of
items across the measures have ranged from two [21] to 27
[26], most are long and are developed for clinical research
[30]. What these studies indicate is that important themes
in young people’s screen use relate to coping/emotion management, mood modification, preoccupation with screens,
escaping problems, and impulse control.
We propose that assessment of such a construct for
screen use is important because it may act as a moderator
of the effects of screen use. Specifically, screen use may be
most problematic when it is an activity that an individual
is overly reliant upon, especially if that over-reliance involves the use of screens to cope with problems they are
facing. The current study set out to present data on the
development of a measure to assess behaviors reflecting
preoccupation with screen activity. The objective was to
draw on existing measures relating to more discrete forms
of screen use to develop a new online self-report scale
which can be used by researchers to investigate young
people’s preoccupied screen use across all screens and
screen-based activities. This is an important issue considering the extent to which young people multi-task on
screens [1, 31].

Methods
Phase I: item generation

Following an examination of the literature, a review was
undertaken to identify instruments currently available that
reflect problematic and potentially excessive screen use. In
total, 10 instruments were identified for further investigation: The Dispositional Media Use Motive Scale [32], Assessment of Computer Game Addiction in Children –
Revised [33], Pathological Video-gaming Scale [34], Problem Video Game Playing Scale [35], Pathological Gaming
Scale [29], Problematic Online Game Use Scale [36], Game
Addiction Scale for Adolescents [37], Young’s Internet Addiction Scale [38], Compulsive Internet Use Scale [39], and
the Mobile Phone Problem Use Scale [40]. To be included,
instruments had to have been used in research published in
peer reviewed journals, be appropriate for use with adolescents, and be in a form that could be modified to reflect
screen use per se.
A panel of three, with expertise in adolescent psychology and measurement, then reviewed the instruments
to identify items for possible inclusion in the new
(APSS) short measure. In total, 48 items were identified
for possible inclusion in the new scale. These items were
subsequently reduced to 36 as a result of the panel identifying and removing duplicate items and items not appropriate for use with adolescents. Each item was
modified to be in an online self-report age-appropriate
format and to reflect screen media use per se, rather
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than an individual’s engagement with a specific screen
(e.g., TV, internet, or videogame playing). Responses
were on a 1–6 scale (1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = Very often, 6 = Always).
Phase II: preliminary validation of the APSS

Permission to conduct the research was initially obtained
from the Human Research Ethics Committees of the
University of Western Australia and the Western
Australian State Department of Education (Evaluation
and Accountability Directorate). The initial draft of the
APSS was administered to 10 young people (ages 10 to
16 years) located in low to high socioeconomic status
areas as indexed by their Socio-Economic Index for
Areas (SEIFA), Australia, 2011 [41]. These individuals,
recruited via teacher contacts, were asked to comment
on the face and content appropriateness of the 36 items
and the response option format. This led to the modification of one item (inserting “worried” to clarify the
meaning of “anxious”). Other feedback was very positive
with all participants reporting that the online APSS was
easy to access, understand and complete.
Following this, 28 young people (14 male and 14 female) randomly selected from one primary (n = 16) and
one high (n = 12) school in low to middle socioeconomic status areas as indexed by their SEIFA [41] completed the online APSS. The item affectivity in the
sample of the 36 items varied from .23 to .62, meeting
the recommended item affectivity range (>.2 - < .8) [42],
and all were therefore retained. Five items had a discriminatory power of less than .3, with three showing negative correlations. Affectivity and discrimination indices
were then examined concurrently, along with theoretical
importance to the construct. Five items were subsequently removed, reducing the item pool to 31.
Phase III: factorial structure of the APSS
Participants and settings

In total, 1967 adolescents (1034 male, 918 female, 15 did
not report) from Grades 5 (10–12 years old, n = 612), 7
(12–14 years old, n = 690), and 9 (14–16 years old,
n = 665) took part. Initially, 30 schools in Western
Australia were randomly selected from metropolitan and
rural areas and of these 25 agreed to participate. Of the
25, 14 were state government primary schools (four in
rural locations), six were state government high schools
(three in rural locations), one was a state government
District high school (rural location catering for grades K
to 10) and four were non-government private schools (K
– 12). Participating schools represented varied socioeconomic status (SES) areas as indexed by their SEIFA
[41]. Seven primary schools were in low SES areas, four
in mid SES areas, and three were in high SES areas. Of
the six state government high schools, three were in low
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SES areas and three were in mid SES areas. The District
High school was in a low SES area and of the four private non-government high schools three were in high
SES areas and the remaining one was in a mid SES area.
To recruit the sample, information sheets and consent
forms were sent to the parents of students in the specified school grade levels requesting permission for their
son/daughter to participate. Students were also asked for
written consent. Students providing two consenting signatures were included in the sample.

Instrumentation
All data were collected using the online survey software
Qualtrics. On accessing the APSS participants were
asked to provide basic biographical information (school
grade level, sex, date of birth). Then the following text
was prominently displayed “Screens can mean anything
that shows a picture that you watch or interact with.
Below are some pictures of screens you may use. These
include an iPod Touch, iPad, Mobile Phone or iPhone,
TV, Laptop Computer, Portable PlayStation or an Xbox.
(Images of these screens were then presented.) Examples
of things you can do on screens are watch TV, search the
internet, use social networking sites, use instant messenger, send and receive emails, play games, online shopping,
download music, do school work and homework, and
watch music videos”. Participants were told to think
about their screen use from the time of waking up (including before school, during school, after school, at
home or at a friend’s house, and in the evening) until going to bed. They were then instructed to “Keep thinking
about what screens you use and how you feel when you
use them. How strongly do you agree or disagree with the
following statements about your screen use? The 31
items comprising the APSS were then presented, and
participants responded either Never (scored 1), Rarely
(2), Sometimes (3), Often (4), Very often (5), or Always
(6) to each item.
Procedure
Permission to conduct the research was obtained from
the Human Research Ethics Committees of the University of Western Australia and the Western Australian
State Department of Education (Evaluation and Accountability Directorate). The 25 schools who expressed
an interest in participating received information sheets
explaining the research, along with a follow-up phone
call to answer any questions and to finalise their involvement. Information sheets and consent forms (for active
informed consent from parents) were sent to the parents
of students in Grades 5, 7 and 9. The sample of 1967
students represented a participation rate of approximately 71%.
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The APSS was administered to the participants in
groups of 15–25 during a 4 week period when the electronic link remained open. A unique code was given to all
participants so that they could access the online APSS to
complete in confidence. School staff led data collection
sessions and written instructions were provided to ensure
standardization of procedures and to address any technical difficulties should they arise. On average the APSS
took approximately 15–20 min to complete.

Statistical analyses
Our first analysis included a maximum-likelihood Exploratory Factor Analysis (EFA) with promax rotation.
This was followed by a Confirmatory Factor Analysis
(CFA). Cronbach’s coefficient alpha was used to assess internal reliability in both sets of analyses. The factorial invariance of the CFA model across sex and across school
grade was then assessed by comparing three models. To
assess grade and sex differences in APSS scale scores, factor score weights were calculated. These scores were then
used as dependent variables in a two-way independent
ANOVA with sex and grade entered as independent variables. Bonferroni corrected t-tests were carried out to
compare boys and girls at each grade level. Correlations
between the sub-scales were calculated.
Results
Exploratory Factor Analyses: An EFA was conducted
using maximum-likelihood factor analysis with promax
rotation with a random split sub-sample of the data
(n = 782) using SPSS 23.0. This produced a six-factor
solution where the first factor accounted for 41.04% of
the variance, and the remaining five accounted for between 3.24% and 5.28% each. Inspecting these, a two- or
three-factor solution seemed most conceptually
plausible. Next, we forced a two-factor solution and a
three-factor solution on the data. The two-factor solution produced factors on which most items loaded reasonably highly (>.4) and where there were relatively few
cross-loading items. The three-factor solution produced
similar factors, but the third factor reflected physical
complaints associated with screen use, and only contained two items (“I get headaches from using screens”,
“I get sore eyes from using screens”). Those two items
were dropped and the two-factor solution was reevaluated. The first factor accounted for 43.53% of the
variance and the second factor 5.53%. From these items,
we dropped five which did not clearly load on either of
the two scales, i.e., those loading >.3 on both factors.
Examining the factor structure of the scales which resulted from this process revealed two well-defined factors, one concerning emotional issues connected with
screen use (43.05% of the variance), which we named
Mood Management, and one concerning time spent on
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screens (accounting for 6.57% of the variance), which we
named Behavioural Preoccupation. We dropped three
final items because conceptually they did not fit with the
rest of the sub-scale with which they were associated.
The final two-factor solution therefore comprised 21
items, with 13 items concerning Mood Management
using screens (e.g., “I use screens to make myself feel
better”) and 8 items concerning Behavioural Preoccupation with screens (e.g., “I spend too much time on
screens”). The first sub-scale accounted for 43.93% of
the variance and the second for 7.32%, and all items had
loadings of .44 or above (see all items and factor loadings in Table 1). Internal reliability was good for both
sub-scales (αEmotional = .91; αBehavioural = .87).
Confirmatory Factor Analyses: A CFA on the 21-item
two-factor EFA solution was conducted. The measurement model was assessed with AMOS23.0 using the remainder of the sample (n = 1185). Three fit indices
assisted in providing evidence of the goodness-of-fit of the
accepted model: the Comparative Fit Index (CFI), the
Bentler-Bonett Normed Fit Index (NFI), and the Root
Mean Square Error of Approximation (RMSEA) and its
90% confidence intervals. A value of .95 or greater for the
CFI and the NFI is expected of models considered to be
well fitting and above .90 reflects adequate fit. RMSEA
values of less than .06 indicate a good fit [43, 44]. The
model was not initially well-fitting: NFI = .866, CFI = .879,
RMSEA = .080 (.077, .084). We evaluated items to consider whether there was a justification for correlating error
terms, for example certain items may share a focus on a
specific sub-set of issues. Based on this, we identified three
items in the Mood Management sub-scale (“I feel closer to
people who I know from using screens than people in the
real world”, “People I meet online using screens are easier
to understand than real people”, and “People I meet online
accept me better than those in real life”) which all shared
a clear, common theme and so we permitted their error
terms to co-vary. We also identified two items on the Behavioural Preoccupation sub-scale (“My parents complain
that I use screens too much”, and “I have got into trouble
with my parents because of using screens too much”) and
also allowed their error terms to co-vary. These model adjustments resulted in better, and adequate, fit: NFI = .922,
CFI = .936, RMSEA = .059 (.056, .063).
The factorial invariance of the model across sex and
across school grade was assessed by comparing three
models. The first was an unconstrained model where the
same factor structure was present for the competing
groups (e.g., boys and girls) but no further constraints
were placed upon the model. The second model was a
weak factorial model, where the addition of constraints
upon the factor loadings was added. Finally, the third
model was a strong factorial model and included the
additional constraint that indicator intercepts be equal.
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Table 1 Factor loadings from the exploratory factor analysis rotated factor matrix (and Factor Scores from Confirmatory Factor
Analysis) for final 21 items
Mood management
I use screens to make myself feel better.

.91 (.085)

I am less lonely when I am using screens.

.81 (.061)

When I try to reduce my screen use I feel anxious (worried).

.74 (.097)

When I am not using screens, I keep thinking about them.

.71 (.105)

I feel closer to people who I know from using screen than people in the real world.

.69 (.035)

I feel bad when I cannot use screens.

.68 (.099)

When I am using screens, I feel like I am somewhere else.

.68 (.053)

People I meet online using screens are easier to understand than real people.

.67 (.036)

When I can’t use screens I get restless or irritable.

.67 (.143)

I feel most pleasure when using screens.

.65 (.073)

I use screens to forget about real life.

.60 (.061)

I feel a buzz of excitement when on screens.

.52 (.043)

People I meet online accept me better than those in real life.

.45 (.024)

Behavioural preoccupation

I spend too much time on screens.

.84 (.110)

I find myself thinking or saying “just a few more minutes” when using screens.

.76 (.075)

I stay on screens longer than I mean to.

.74 (.135)

I go to bed late because I have been using screens.

.74 (.071)

My parents complain that I use screens too much.

.73 (.054)

I have got into trouble with my parents because of using screens too much.

.65 (.050)

I lose track of time when I am using screens.

.59 (.091)

I use screens even if I have more important things to do.

.55 (.118)

Strong factorial invariance indicates that slopes and intercepts are equal across groups, supporting the assertion that factor scores are comparable across groups
[44]. We did not use change in chi-square as an indicator of invariance because of its documented sensitivity
to sample size [44]. Rather, we used change in CFI
(ΔCFI) as one indicator of invariance (ΔCFI > −.01 indicates violation of invariance) and whether the invariance
model’s 90% RMSEA confidence intervals included the
RMSEA point estimate of the unconstrained model [44].
These criteria indicated support for strong factorial invariance across both sex and grade (see Table 2).
Grade and sex differences

To assess grade and sex differences in APSS scale scores,
we calculated scores for the complete data set using factor
score weights provided in AMOS (see Table 1). The factor

scores are shown in Table 3, by grade and sex. These scores
were then used as dependent variables in a two-way independent ANOVA with sex and grade entered as independent variables. For the Mood Management sub-scale there
were no significant main effects, but there was a significant
interaction, F (2, 1668) = 18.25, p < .001, η2p = .021. Three
Bonferroni corrected t-tests (.05 / 3 = .017) were carried
out to compare boys and girls at each grade level. At Grade
5, boys (M = 1.95, SD = 0.90) reported significantly higher
Mood Management scores than girls (M = 1.53, SD = 0.72),
t (487) = 5.69, p < .001. There was no significant sex difference when comparing Grade 7 boys (M = 1.66, SD = 0.74)
and girls (M = 1.74, SD = 0.90), nor when comparing Grade
9 boys (M = 1.64, SD = 0.74) and girls (M = 1.75,
SD = 0.83).
For the Behavioural Preoccupation subscale, the same independent ANOVA analysis was repeated. This revealed a

Table 2 Fit indices used for assessing factor invariance across sex and grade
ΔCFI (vs. preceding model)

Model

CFI

RMSEA (90% CI)

Sex

Grade

Sex

Grade

Sex

Grade

Model 1 (Unconstrained)

.927

.918

-

-

.045 (.042, .048)

.039 (.037, .042)

Model 2 (Weak invariance)

.927

.914

.000

−.004

.044 (.043, .047)

.039 (.037, .041)

Model 3 (Strong invariance)

.918

.900

−.009

−.014

.046 (.042, .048)

.041 (.038, .043)
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Table 3 Means (Standard Deviations) for mood management
and behavioural preoccupation, shown by sex and grade
Grade
Grade 5

Grade 7

Grade 9

Sex
Boys

Mood managament

Behavioural preoccupation

a

1.82 (0.72)d

a

1.95 (0.90)

Girls

1.53 (0.72)

1.62 (0.70)d

Overall

1.75 (0.84)

1.72 (0.72)

Boys

1.65 (0.74)b

1.80 (0.70)e

Girls

1.74 (0.90)b

2.03 (0.85)e

Overall

1.69 (0.82)

1.90 (0.78)

Boys

c

1.94 (0.67)f

c

1.64 (0.74)

Girls

1.75 (0.83)

2.25 (0.79)f

Overall

1.69 (0.78)

2.09 (0.75)

a,d,e,f

Significantly different (p < .017)
b,c
Not significantly different (p > .017)

small, significant effect of sex, F (1, 1727) = 5.56, p = .001,
η2p = .006, and a small significant effect of grade level, F (2,
1727) = 19.77, p < .001, η2p = .040. Both these effects were
qualified by a significant interaction: F (2, 1727) = 10.48,
p < .001, η2p = .022. The same follow-up procedure was carried out as before, revealing that Grade 5 boys (M = 1.82,
SD = 0.72) reported significantly higher Behavioural Preoccupation scores than girls (M = 1.62, SD = 0.70), t
(520) = 3.26, p = .001. However, in Grade 7 the patterns
were reversed, with boys (M = 1.80, SD = 0.70) reporting
lower scores than girls (M = 2.03, SD = 0.85), t
(624) = −3.82, p < .001. The same was true in Grade 9, boys
(M = 1.94, SD = 0.67) reported lower scores than girls
(M = 2.25, SD = 0.79), t (583) = −5.10, p < .001.
Using the full data set, analyses revealed that the two
sub-scales were significantly correlated, r = .71, n = 1602,
p < .001.

Discussion
This study presents a new, short and easy-to-administer
instrument with which to gauge adolescents' potential
preoccupation with screen use across a broad range of
screens and screen-based activities in non-clinical settings. In doing so it addresses the absence of such a
measure and many of the concerns raised about current
instrumentation [30].
The measure developed demonstrated good psychometric properties, with factorial validity shown through a number of accepted criteria for fit indexes: NFI = .922,
CFI = .936, RMSEA = .059 (.056, .063) [43]. Internal reliability of both subscales was also strong (Cronbach alphas
>.86). The strong factorial invariance of measurement
across Grades 5 to 9 (i.e., 10 to 16 years), and across sex,
are particular strengths since this means the measure can
be used to examine developmental and sex differences during this adolescent period. Our data indicate that young
adolescent males report higher levels of mood management
using screens than girls, but by Grade 7 that difference
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disappears. With regards to behavioural preoccupation, the
youngest adolescent males again reported higher levels than
the youngest girls, but this effect was reversed by Grade 7
and older adolescent girls seemed to report an ever increasing degree of behavioural preoccupation. Differences in
males’ and females’ screen use and screen use activities according to age have been documented in many studies (e.g.,
[2, 45, 46]) and our present results showing differences in
levels and type of preoccupation with screens suggest that
future research should be tailored to developmental stage
as well as sex when seeking to unpack possible effects of
screen engagement.
The APSS assesses both the mood management and behavioural preoccupation aspects of screen use that adolescents report. The APSS could prove useful as a way of
understanding young people’s motivations and behaviours
concerning their interactions with a wide range of screens.
The APSS can also support the investigation of positive
outcomes associated with screen use behaviors, particularly the use of screens to manage young people’s moods.
Unlike many other studies our data reflect screen use
on academic and non-academic related activities before,
during and after regular school hours. New mobile screen
media are regularly accessed by young people throughout
different times of the day and it is possible that their preoccupation with screens is a motivating factor for this.
Conversely, such access may be a requirement of completing daily academic requirements in classrooms. Thus, asking questions which reflect usage throughout the waking
day, including school time, is important.
The current study has a number of strengths. The
sample was large and this allowed the factor structure of
the APSS to be explored through exploratory factor analysis and then confirmed through confirmatory factor
analysis. The sample was also generated from a large
number of randomly sampled schools across a range of
socioeconomic status areas. The instrument was also
presented to adolescents in an online format so as to engage them. However, our results are based solely on selfreport data. While the optimal recommended strategy is
to use two or more sources [47], self-report is an effective means of obtaining an accurate insight into the subjective dispositions that can be difficult to obtain from
third parties such as teachers and parents [48]. Moreover, because our data were collected to include the entire waking day, it was only the adolescents themselves
who could supply this information.
There has been a need for a brief measure which takes
into account all screens that adolescents use throughout
their waking day, including mobile devices. Future studies
should examine the adolescent’s levels of pre-occupation
with screens in relation to specific screen activities and
the amount of time they spend accessing screens. It is also
important that further validation work is carried out using

Hunter et al. BMC Public Health (2017) 17:652

the APSS. Parent reports could be used to validate the behavioral preoccupation sub-scale, and one might expect
the behavioural preoccupation sub-scale to be more
strongly correlated with Fear of Missing Out (FoMO) [49]
than the mood management sub-scale since FoMO involves the wish to be constantly connected to the internet
in order to see what other people are doing. The behavioral subscale can also be expected to be more strongly
correlated with gross screen time as objectively assessed
using smartphone ‘on’ time [8].

Conclusion
Young people can engage in many different ways with
the entertainment, social media, and educational opportunities afforded by screen activity. Meta-analyses examining the effects for wellbeing of time spent on such
activities suggest that there may only be small effects of
screen use. However, more important than time spent
on screen use per se may be a preoccupation with, and
reliance on, screens. The present study presents the development of a new scale to assess such preoccupation
with screens.
Acknowledgments
We are also indebted to the Department of Education (Western Australia) for
providing access to schools. We acknowledge Karen Martin of the University
of Western Australia who contributed to the development of the study.
Funding
This study was funded by a grant through the Western Australian Health
Promotion Foundation (Healthway) (#22951).
Availability of data and materials
Data supporting the results reported in the article can be obtained from the
first author.
Authors’ contributions
SCH and SH conceived the initial study, designed the methodology and all
authors contributed to the subsequent development and design of the
study, including the instrument development. SH and CZ supervised the
data collection. SCH, SH, MR and CZ analyzed the data. DL confirmed the
analyses. All authors engaged in data interpretation and manuscript
development. All authors critically read and approved the final manuscript.
Authors’ information
SCH is a Developmental Psychologist at the School of Psychological Sciences
and Health, University of Strathclyde, Glasgow, Scotland and Honorary Research
Fellow, The Graduate School of Education, The University of Western Australia.
SH is a registered psychologist and Director of the Centre for Child &
Adolescent Related Disorders, The University of Western Australia. He is also
Visiting Professor School of Psychological Sciences and Health, University of
Strathclyde, Glasgow, Scotland. CZ is in the Graduate School of Education, The
University of Western Australia. She has a background in health promotion and
is the research manager of the program from which this research emanates.
MR is Director of the Health Promotion Evaluation Unit at The University of
Western Australia. LW is an Associate Professor in the School of Population
Health, The University of Western Australia and held a Senior Research
Fellowship from Healthway. TS is Director of Cardiovascular Health at the
National Heart Foundation and is Adjunct Professor at The University of
Western Australia. DL is a statistician, survey methodologist and social
researcher. He has expertise in the analysis of survey data and linked
administrative datasets, multi-level modelling, non-linear modelling, and
time-series analysis.

Page 7 of 8

Ethics approval and consent to participate
The authors assert that all procedures contributing to this work comply with
the ethical standards of the relevant national and institutional committees
on human experimentation, the American Psychological Association and
with the Helsinki Declaration of 1975, as revised in 2008. Ethical approval for
the study was obtained from the University of Western Australia Human
Research Ethics Committee. Active informed consent was employed for
parents and young people participating in this study.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests. LW was a
recipient of a Fellowship from the funding body (Healthway). This
organisation will not gain or lose financially from the publication of this
manuscript immediately or in future.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
School of Psychological Sciences and Health, University of Strathclyde,
Glasgow, Scotland. 2Graduate School of Education, The University of Western
Australia, Perth, Australia. 3Health Promotion Evaluation Unit, The University
of Western Australia, Perth, Australia. 4School of Population Health, The
University of Western Australia, Perth, Australia. 5National Heart Foundation,
The University of Western Australia, Perth, Australia.
Received: 28 November 2016 Accepted: 31 July 2017

References
1. Cotten SR, Shank DB, Anderson WA. Gender, technology use and ownership,
and media-based multitasking among middle school students. Comput Hum
Behav. 2014;35:99–106.
2. Houghton S, Hunter SC, Rosenberg M, Wood L, Zadow C, Martin K, Shilton
T. Virtually impossible: limiting Australian children and adolescents daily
screen based media use. BMC Public Health. 2015;15(1):1.
3. Brindova D, Pavelka J, Ševčikova A, Žežula I, van Dijk JP, Reijneveld SA,
Geckova AM. How parents can affect excessive spending of time on screenbased activities. BMC Public Health. 2014;14(1):1.
4. Schoeppe S, Rebar AL, Short CE, Alley S, Van Lippevelde W, Vandelanotte C.
How is adults’ screen time behaviour influencing their views on screen time
restrictions for children? A cross-sectional study. BMC Public Health. 2016;
16(1):201.
5. American Academy of Pediatrics, Committee on Public Education. Children,
adolescents and television. Pediatrics. 2001;107:423–6.
6. American Academy of Pediatrics, Council on Communications and Media.
Media use in school-aged children and adolescents. Pediatrics. 2016;138(5):1–6.
7. Christensen MA, Bettencourt L, Kaye L, Moturu S, Nguyen KT, Olgin JE, et al.
Direct measurements of smartphone screen-time: relationships with
demographics and sleep. PLoS One. 2016;11(11):e0165331.
8. Parent J, Sanders W, Forehand R. Youth screen time and behavioral health
problems: the role of sleep duration and disturbances. J Dev Behav Pediatr.
2016;37(4):277–84.
9. Kelly B, Hebden L, King L, Xiao Y, Yu Y, He G, Li L, et al. Children's exposure
to food advertising on free-to-air television: an Asia-Pacific perspective.
Health Promot Int. 2016;31:144–52.
10. Zhang G, Wu L, Zhou L, Lu W, Mao C. Television watching and risk of
childhood obesity: a meta-analysis. Eur J Pub Health. 2016;26:13–8.
11. Maras D, Flament MF, Murray M, Buchholz A, Henderson KA, Obeid N,
Goldfield GS. Screen time is associated with depression and anxiety in
Canadian youth. Prev Med. 2015;73:133–8.
12. Ferguson CJ. Everything in moderation: moderate use of screens unassociated
with child behaviour problems. Psychiatry Q:1–9. doi:10.1007/s11126-016-9486-3.
13. Ferguson CJ. Do angry birds make for angry children? A meta-analysis of
video game influences on children’s and adolescents’ aggression, mental
health, prosocial behavior, and academic performance. Perspect Psychol Sci.
2015;10(5):646–66.

Hunter et al. BMC Public Health (2017) 17:652

14. Breuer J, Vogelgesang J, Uuandt T, Festl R. Violent video games and
physical aggression: evidence for a selection effect among adolescents.
Psychology Popular Media Culture. 2015;4(4):305–28.
15. Marshall SJ, Biddle SJ, Gorely T, Cameron N, Murdey I. Relationships between
media use, body fatness and physical activity in children and youth: a metaanalysis. Int J Obes. 2004;28(10):1238–46.
16. Liu M, Wu L, Yao S. Dose–response association of screen time-based sedentary
behaviour in children and adolescents and depression: a meta-analysis of
observational studies. Br J Sports Med. 2016;50:1252–8.
17. Przybylski AK, Weinstein N, Murayama K. Internet gaming disorder: investigating
the clinical relevance of a new phenomenon. Am J Psychiatr. 2016;174(3):230–6.
18. Griffiths MD, Van Rooij AJ, Kardefelt-Winther D, Starcevic V, Király O, Pallesen
S, et al. Working towards an international consensus on criteria for assessing
internet gaming disorder: a critical commentary on Petry et al. (2014).
Addiction. 2016;111(1):167–75.
19. Aarseth E, Bean AM, Boonen H, Colder Carras M, Coulson M, Das D, et al.
Scholars’ open debate paper on the World Health Organization ICD-11
gaming disorder proposal. J Behav Addict. 2016;0:1–4.
20. Romer D, Bagdasarov Z, More E. Older versus newer media and the wellbeing of United States youth: results from a national longitudinal panel. J
Adolesc Health. 2013;52:613–9.
21. Sisson SB, Church T, Martin CK, Tudor-Locke C, Smith C, Bouchard C, et al.
Profiles of sedentary behavior in children and adolescents: the US National
Health and Nutrition Examination Survey, 2001–2006. Int J Pediatr Obes.
2009;4:353–9.
22. Israelashvili M, Kim T, Bukobza G. Adolescents’ over-use of the cyber worldinternet addiction or identity exploration? J Adolesc. 2012;35:417–24.
23. Jelenchick LA, Eickhoff J, Christakis DA, Brown RL, Zhang C, Benson M,
Moreno MA. The problematic and risky internet use screening scale
(PRIUSS) for adolescents and young adults: scale development and
refinement. Comput Hum Behav. 2014;35:171–8.
24. Pontes HM, Kiraly O, Demetrovics Z, Griffiths MD. The conceptualisation and
measurement of DSM-5 internet gaming disorder: the development of the
IGD-20 test. PLoS One. 2014;9(10):e110137.
25. Van Rooij AJ, Schoenmakers TM, Vermulst AA, Van Den Eijnden RM, Van De
Mheen D. Online video game addiction: identification of addicted
adolescent gamers. Addiction. 2011;106:205–12.
26. Lopez-Fernandez O, Honrubia-Serrano L, Freixa-Blanxart M, Gibson W.
Prevalence of problematic mobile phone use in British adolescents.
Cyberpsychol Behav Soc Netw. 2014;17:91–8.
27. Merlo LJ, Stone AM, Bibbey A. Measuring problematic mobile phone use:
development and preliminary psychometric properties of the PUMP scale. J
Addict. 2013; doi.org/10.1155/2013/912807
28. Sidani JE, Shensa A, Radovic A, Miller E, Colditz JB, Hoffman BL, Giles LM,
Primack BA. Association between social media use and depression among
US young adults. Depress Anxiety. 2016;33:323–31.
29. Choo H, Gentile DA, Sim T, Li DD, Khoo A, Liau A. Pathological video-gaming
among Singaporean youth. Ann Acad Med Singapore. 2010;39:822–9.
30. Holstein BE, Pedersen TP, Bendtsen P, Madsen KR, Meilstrup CR, Nielsen L,
Rasmussen M. Perceived problems with computer gaming and internet use
among adolescents: measurement tool for non-clinical survey studies. BMC
Public Health. 2014 Apr 15;14(1):1.
31. Jago R, Sebire SJ, Gorely T, Cillero IH, Biddle SJ. “I’m on it 24/7 at the
moment”: a qualitative examination of multi-screen viewing behaviours
among UK 10-11 year olds. Int J Behav Nutr Phys Act. 2011;8:85.
32. Rhee JW, Kim E-M, Shim M-S. Exploring dispositional media use motives: an
extension of the ‘uses and gratification’ theory in the multimedia
environment. Korean J Journalism Commun Stud. 2006;5:252–84.
33. Thalemann R, Albrecht U, Thalemann C, Grüsser SM. Kurzbeschreibung und
psychometrische Kennwerte des “Fragebogens zum Computerspielverhalten
bei Kindern” (CSVK). Zeitschrift für Psychologie und Medizin. 2004;16:226–33.
34. Gentile D. Pathological video-game use among youth ages 8 to 18: a
national study. Psychol Sci. 2009;20:594–602.
35. Tejeiro R, Bersabé RM. Measuring problem video game playing in
adolescents. Addiction. 2002;97:1601–6.
36. Kim MG, Kim J. Cross-validation of reliability, convergent and discriminant
validity for the problematic online game use scale. Comput Hum Behav.
2010;26:389–98.
37. Lemmens JS, Valkenburg PM, Peter J. Development and validation of a
game addiction scale for adolescents. Media Psychol. 2009;12:77–95.

Page 8 of 8

38. Young KS. Addictive use of the internet: a case that breaks the stereotype.
Psychol Rep. 1996;79:899–902.
39. Meerkerk GJ, Van Den Eijnden RJ, Vermulst AA, Garretsen HF. The compulsive
internet use scale (CIUS): some psychometric properties. Cyberpsychol Behav.
2009;12:1–6.
40. Bianchi A, Phillips JG. Psychological predictors of problem mobile phone
use. Cyberpsychol Behav. 2005;8:39–51.
41. Australian Bureau of Statistics. Census of Population and Housing: SocioEconomic Index for Areas (SEIFA), Australia, State Suburb, Indexes, SEIFA
2011. http://www.abs.gov.au.
42. Kline P. Handbook of psychological testing. 2nd ed. London: Routledge;
2000.
43. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equ Model
Multidiscip J. 1999;6:1–55.
44. Schumacker RE, Lomax RG. A beginner’s guide to structural equation modelling.
Mahwah: Lawrence Erlbaum Associates; 2004.
45. Hesketh K, Crawford D, Salmon J. Children’s’ television viewing and objectively
measured physical activity: associations with family circumstance. Int J Behav
Nutr Phys Act. 2006;3:36.
46. Hoyos CI, Jago R, Sebire S. Individual and social predictors of screen viewing
among Spanish school children. Eur J Pediatr. 2010;170:93–102.
47. Antshel K, Faraone S, Gordon M. Cognitive behaviour treatment outcomes
in adolescent ADHD. J Atten Disord. 2012; doi:10.1177/1087054712443155.
48. Houghton S, Hunter SC, Crow J. Assessing callous unemotional traits in
children aged 7-to 12-years: a confirmatory factor analysis of the inventory
of callous unemotional traits. J Psychopathol Behav Assess. 2013;35:215–22.
49. Przybylski AK, Murayama K, DeHaan CR, Gladwell V. Motivational, emotional,
and behavioral correlates of fear of missing out. Comput Hum Behav. 2013;
29(4):1841–8.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

