THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

NOVA
University of Newcastle Research Online

nova.newcastle.edu.au

Babic, Mark J.; Smith, Jordan J.; Morgan, Philip J.; Eather, Narelle; Plotnikoff, Ronald C.;
& Lubans, David R. “Longitudinal associations between changes in screen-time and
mental health outcomes in adolescents” Published in Mental Health and Physical
Activity, Vol. 12, Issue March, p. 124-131, (2017).

Available from: http://dx.doi.org/10.1016/j.mhpa.2017.04.001

© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license
http://creativecommons.org/licenses/by-nc-nd/4.0/.

Accessed from: http://hdl.handle.net/1959.13/1354797



Associations between Changes in Screen-time and Mental Health Outcomes in Adolescents.

Mark J. Babic!, Jordan J. Smith!, Philip J. Morgan!, Narelle Eather', Ronald C. Plotnikoff',

and David R. Lubans!

"Priority Research Centre in Physical Activity and Nutrition, University of Newcastle,

Newcastle, NSW, Australia.

*Corresponding author: Professor David Lubans
Phone: +612 49854255

Email addresses: David.Lubans@newcastle.edu.au

Postal address: Priority Research Centre for Physical Activity and Nutrition, Room 303, ATC

Building, University Drive, Callaghan NSW, 2308.

MB: Mark.Babic(@newcastle.edu.au

JS: Jordan.Smith(@newcastle.edu.au

PM: Philip.Morgan@newcastle.edu.au

RP: Ronald.Plotnikoff@newcastle.edu.au

DL: David.Lubans@newcastle.edu.au

Word counts: Abstract: ??7? Main text: ?7?


mailto:David.Lubans@newcastle.edu.au
mailto:Philip.Morgan@newcastle.edu.au
mailto:Ronald.Plotnikoff@newcastle.edu.au
mailto:David.Lubans@newcastle.edu.au
Mark Babic
Add work counts


Abstract:

Introduction

The primary objective of this study was to examine longitudinal associations between
changes in recreational screen-time and mental health outcomes during the first year of

secondary school in a sample of Australian adolescents.

Methods

Adolescents (N =322; 65.5% females) reported total and device specific screen-time
(television, DVD, computer, and tablet/mobile phone) and mental health (physical self-
concept, psychological well-being and psychological difficulties) over a school year. Multi-

level linear regression analyses were conducted and adjusted for relevant covariates.

Results

Changes in total recreational screen-time (B = -.003, p = .048) and tablet/mobile phone use (B
=-.015, p <.001) were negatively associated with physical self-concept. Changes in total
recreational screen-time (B = -.008, p =.001) and computer use (B =-.025, p =.003) were
negatively associated with psychological well-being. A positive association was found with
television/DVD use and psychological difficulties (B =.007, p =.015). No associations were

found for non-recreational screen-time.

Conclusion

Changes in recreational screen-time were associated with changes in a range of mental health
outcomes during the first year of secondary school, with no clear device-specific trends
emerging. These findings suggest that reducing recreational screen-time among adolescents

may have utility as a strategy for promoting mental health in this population.
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Introduction

Mental health has been defined by the World Health Organization as state of well-being and
effective functioning in which an individual realizes their abilities, is resilient to the stresses
of life and is able to make a positive contribution to their community. Mental health problems
(ill-being) represent a significant global public health issue (Erskine et al., 2015; Gore et al.,
2011; Herrman, Saxena, & Moodie, 2005) affecting an estimated 20% of adolescents (Asare,
2015). Despite contributing approximately 45% of the global burden of disease among
adolescents (Gore et al., 2011), the underlying factors contributing to mental health problems
among this population have received little attention (Erskine et al., 2015). Given that
symptoms of mental health problems often appear during adolescence (Erskine et al., 2015)
and incidence rates are increasing (Allen & Vella, 2015), there is an urgent need to identify

the modifiable determinants.

Excessive screen-time has emerged as a behaviour that may contribute to mental
health (both ill-being and well-being) during adolescence (Hamer, Yates, Sherar, Clemes, &
Shankar, 2016). While the use of screens is often necessary for educational purposes, and
some recreational screen-time (i.e., using television, DVD, computer, and tablet/mobile
p e for recreational purposes) may support young people’s wll-being by enhancing social
connectedness (Houghton et al., 2015), time spent using screens for leisure has dramatically
increased in recent decades (Houghton et al., 2015). In response to the secular increases in
recreational screen-time observed in many western countries, international guidelines
recommending young people limit their recreational screen-time to less than two hours per
day have emerged (Mark & Janssen, 2008; Pediatrics, 2001). Yet the majority of adolescents
exceed these recommendations (L. Hardy, 2013; Mark & Janssen, 2008; Owens, Crone,

Croix, Gidlow, & James, 2013).
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Recent systematic reviews have concluded that excessive screen-time is positively
associated with ill-being and negatively associated with well-being in young people
(Costigan, Barnett, Plotnikoff, & Lubans, 2013; Hamer et al., 2016; Hinkley et al., 2014;
Tremblay et al., 2011). Cross-sectional studies (Brunborg, Mentzoni, & Freyland, 2014;
Chen & Lu, 2009; Sanchez-Villegas et al., 2008) have demonstrated that exposure to high
levels of screen-time is negatively associated with physical self-concept (Suchert,
Hanewinkel, & Isensee, 2016; Suchert, Hanewinkel, Isensee, & Group, 2015) and
psychological well-being (Busch, Ananda Manders, & Rob Josephus de Leeuw, 2013) in
adolescents. Other studies have found that screen use among adolescents is positively
associated with psychological distress (Hamer, Stamatakis, & Mishra, 2009; Parkes,
Sweeting, Wight, & Henderson, 2013), (Booker, Skew, Kelly, & Sacker, 2015), anxiety and
depression (Cao et al., 2011; Kremer et al., 2014). Although the evidence is building to
support the negative influence screen-time can have on mental health in adolescents,
methodological weaknesses in previous studies have been noted. For example, the majority of
studies have been cross-sectional (Allen & Vella, 2015), involved the examination of only
one type of screen (usually television)(Hamer et al., 2009), measured a small selection of
mental health indicators (typically depression) (Kremer et al., 2014) and failed to control for
confounding variables during statistical analysis (e.g., adiposity and physical activity)
(Mathers et al., 2009; Rosen et al., 2014). Developing a more comprehensive understanding
of the associations between screen-time and mental health outcomes in adolescents is a

critical step in curbing the high incidence of mental health problems typical in youth today.

The primary aim of the present study was to examine longitudinal associations
between changes in screen-time (total and device specific) with multiple indicators of mental
health (well-being and ill-being) among Australian adolescents in the first year of secondary

school. We hypothesized that changes in recreational screen-time would be: 1) negatively



associated with changes in physical self-concept and psychological well-being; and 2)
positively associated with changes in psychological difficulties, after controlling for potential
confounders. A secondary aim was to examine the association between non-recreational
screen-time and mental health outcomes. We hypothesized that there would be no significant

associations between non-recreational screen-time and mental health outcomes.

Methods:
Participants

Data from the Switch-off 4 Healthy Minds study was used for the current study. A detailed
description of the original study protocol and outcomes have been published previously
(Babic et al., 2015). Ethics approval for the study was obtained from the Human Research
Ethics Committees of the University of Newcastle, Newcastle-Maitland Catholic Schools
Office and the Diocese of Broken Bay. Schools, parents and participants provided informed
consent. Catholic secondary schools (N = 20) located in the Hunter region of New South
Wales, Australia were invited to participate and the first eight schools to provide written
consent were accepted. Students in Grade 7 at each of the study schools completed an
eligibility questionnaire, asking them to report their total time spent using screen devices on a
typical school day. Students failing to meet national screen-time guidelines (i.e., >
2hours/day) were considered eligible and invited to participate. The first 40 students from
each school to return signed consent letters were included. Time 1 (T1) data was collected at
each school between April and June, 2014 and Time 2 (T2) data (96% of the original)

between October and December, 2014.
Measures:

All assessments were conducted at schools by trained research assistants. Basic demographic

information including: sex, country of birth, socio-economic status (SES) based on household
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postcode, and the number of children who speak English at home were collected (Table 1).
Self-report measures were collected in exam-like conditions using an online survey and

Apple iPads and physical measures were conducted discretely by a same-sex assessor.
Recreational screen-time

Screen-time was measured using the Adolescent Sedentary Activity Questionnaire (ASAQ)
(L. L. Hardy, Booth, & Okely, 2007). The ASAQ required participants to self-report the time
they spent using a variety of screen devices on each day of the week, including weekends.
Specifically, participants were asked to report time spent using recreational screen-time
which included: television, DVD, computer, and tablet/mobile phone for entertainment
purposes on a usual school week. The final item (i.e., tablet/mobile phone) was not included
in the original ASAQ instrument but was added to reflect current trends in adolescents’ use of
screen media. Non-recreational screen-time consisted of computer use for homework. Mean
daily screen-time was calculated by adding the time spent using each screen device on each
day of the week and dividing by the number of reported days (i.e., 7). The ASAQ has
previously reported acceptable test-retest reliability in girls (ICC = 0.70, 95% CI: 0.40, 0.85),

and boys (ICC =0.84, 95% CI: 0.69, 0.91) (L. L. Hardy et al., 2007).
Mental health

The physical self-concept subscale from Marsh’s Physical Self-Description Questionnaire
(Marsh, 1996) was used to provide a measure of self-concept in the physical domain.
Students responded to six items on a 6-point scale (1 = ‘False’, to 6 = ‘True’) to how true
each statement was for them (e.g., ‘I am a physically strong person’). The internal
consistency of the physical self-concept subscale among the present sample was high

(Cronbach’s a = 0.95). Higher scores on this measure indicate better physical self-concept.



Deiner and colleagues’ Flourishing Scale (Diener et al., 2010) was used to measure
participants’ psychological well-being. The Flourishing Scale is a brief 8-item summary
measure of a person's self-perceived success in key areas such as, engagement relationships,
self-esteem, meaning, purpose and optimism (Diener et al., 2010). Participants were asked to
respond using a 1-7 scale (1 = strongly disagree, to 7 = strongly agree) on each item (e.g., ‘/
lead a purposeful and meaningful life’). The possible range of scores is from 8 (lowest
possible) to 56. A high score represents a person with many psychological resources and
strengths (Diener et al., 2010). The Flourishing Scale has shown acceptable validity and

reliability among adolescents (Silva & Caetano, 2013).

To measure mental ill-being, participants completed the Strength and Difficulties
Questionnaire (Goodman, 1997), which is a behavioral screening questionnaire divided into
five subscales: emotional symptoms, conduct problems, hyperactivity/inattention, peer
relationship problems and prosocial behavior (Truman et al., 2003). Four of these are
potential problems, and one is strength-related (prosocial). Participants were asked to indicate
whether a specific attribute is “not true”, “somewhat true”, or “certainly true” (e.g., ‘I worry a
lot’). Each subscale comprises of five items that can be scored zero, one, or two. Therefore,
each total subscale score can range from zero to 10 with the Strength and Difficulties
Questionnaire total difficulties score (range 0 — 40) calculated by summing the scores of the
four difficulties subscales (i.e. all subscales excluding pro-social). Each one-point increase in
the total difficulty score corresponds to an increase in the risk of mental health disorders

(Goodman, 1997). The Strength and Difficulties Questionnaire have been validated in youth

of 11 years or over (Goodman, Meltzer, & Bailey, 1998).

Adiposity

Weight was measured without shoes, in light clothing using a portable digital scale (Model

no. UC-321PC, A&D Company Ltd, Tokyo Japan) and height was recorded using a portable



stadiometer (Model no. PE087, Mentone Educational Centre, Australia). Body mass index
(BMI) was calculated using the standard equation (weight [kg] / height [m]?) and BMI z-
scores were calculated using the ‘LMS’ method (Onis et al., 2007). All assessments were

conducted by same sex and trained research assistants in a sensitive manner.
Physical activity

Physical activity was assessed over seven days using GENEActiv (Model GATO04,
Activinsights Ltd, Cambridgeshire England) wrist worn accelerometers, and activity intensity
was determined using existing cut-points (Phillips, Parfitt, & Rowlands, 2013a). Valid wear
time was defined as a minimum of ten hours per day on at least three days. GENEActiv wrist
worn accelerometers have displayed acceptable intra-and inter-instrumental reliability and
provide a valid and reliable estimate of physical activity in young people (Phillips, Parfitt, &

Rowlands, 2013b). Students providing valid accelerometer wear time are reported in Table 3.
Statistical analysis

All analyses were performed using MPlus, version 7.11 for Windows (Muthén & Muthén,
Los Angeles, CA) and statistical significance were set at p < 0.05. Multi-level linear
regression analyses were used to assess associations between screen-time (total and device
specific) at T2 and the presence of mental health at T2. Analyses were adjusted for: T1
measures, group allocation, school clustering, sex, SES, BMI and physical activity. Previous
studies have demonstrated that all of these outcomes are associated with indicators of mental
in adolescent populations (Pulsford, Griew, Page, Cooper, & Hillsdon, 2013)(Marshall,
Biddle, Gorely, Cameron, & Murdey, 2004). Ninety-six percent of individuals were retained
across the study (308/322). A sensitivity analysis was performed to assess the possibility of

selection bias due to missing data and loss of data at T2 by comparing estimates of the
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associations in the sample with complete data. Participants with missing data were not

included in the analyses, results were not affected due to high retention at T2.
Results

Eligibility screening was completed by 1154 students, of whom 935 (81%) were considered
eligible. Characteristics of the study sample are presented in Table 1. Descriptive statistics of
screen-time and mental health (at both time points) by sex, including means and standard
deviations are reported in Table 2. Table 3 reports the associations between screen-time and

mental health indicators.

Recreational screen-time and mental health outcomes

Changes in total recreational screen-time (B = -.003, p = .048) and tablet/mobile phone use (B
=-.015, p <.001) were negatively associated with physical self-concept. Changes in total
recreational screen-time (B = -.008, p =.001) and computer use (B =-.025, p =.003) were
negatively associated with psychological well-being. Whereas, a positive association was
found with television/DVD use and psychological difficulties (B =.007, p =.015). All results
were adjusted for multiple covariates (baseline values, group allocation, clustering, sex, SES,

T1 measurements, BMI and physical activity).
Non-recreational screen-time and mental health outcomes

No associations were found with indicators of mental health in any of the models examining

changes in screen use for homework.
Discussion

The primary aim of this study was to examine associations between changes in recreational
screen-time and changes in mental health outcomes among a sample of adolescents in the

first year of secondary school. Significant associations were found between changes in total
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and device-specific recreational screen-time and a range of mental health outcomes, with no
clear device specific trends emerging. In regards to our secondary aim, no evidence of an

association between non-recreational screen-time and mental health outcomes was found.

Changes in both total recreational screen-time and tablet/mobile phone use were
negatively associated with changes in physical self-concept. Previous cross-sectional studies
among adolescents have found negative associations between screen-time (television/DVD
and video games use) and physical self-concept (Suchert et al., 2016) as well as physical
attractiveness (Suchert et al., 2015). Alternatively, no significant associations were found in a
cross-sectional study examining the relationship between screen-time (across multiple
devices) and physical self-concept in a sample of adolescent girls from schools located in low
income communities. It is possible that the evolving influence of social media technology
predominantly used by adolescents (such as Facebook, Instagram, Snapchat and DailyBooth)
is an important mechanism responsible for the adverse changes in physical-self-concept
observed in the current study. Social media today predominantly relies on visual
representations and often promotes adolescents comparing themselves with peers (Zwier,
Araujo, Boukes, & Willemsen, 2011). As a consequence of engaging with these social media
platforms, the discrepancies between broadcasted ideals and self-perceptions of adolescents
m@have negative mental health consequences due to inflated social pressure to conform,
feelings of body inadequacy (Eyal & Te’eni-Harari, 2013), and unhealthy changes in
behaviour adopted in an attempt to adhere to social expectations (e.g., image-based trends
like “fitspiration” which encourages the perseverance in, or even “suffering” through,
exercise to achieve aesthetic changes in one's physical appearance) (Mabe, Forney, & Keel,
2014; Meier & Gray, 2014).

Changes in total recreational screen-time and computer use were negatively

associated with psychological well-being in this study. In current study, eudemonic well-
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being was measured using the Flourishing Scale developed by Diener and colleagues. This
questionnaire is considered to be an appropriate measure of well-being in samples where
pathology is absent. Our findings are consistent with the recent ATLAS school-based obesity
prevention program for adolescent boys, which found that reductions in recreational screen-
time mediated the effect of the intervention on well-being (assessed using the Flourishing
Scale). We suggest that computer use may negatively impact adolescents’ psychological
well-being through cyberbullying (i.e., harassment through technology via posts, chat forums
or online gaming) and peer victimization, with previous studies reporting increased rates of
negative feelings, fear and helplessness (Spears, Slee, Owens, & Johnson, 2009); increased
levels of depression, social dissatisfaction and withdrawal (Perren, Dooley, Shaw, & Cross,
2010); and lower levels of self-esteem (Jackson et al., 2010). Our findings, although
important, now present the unique challenge of determining how different devices impact on
well-being, relative to their multiple purposes (i.e., gaming, communication, education).
Associations between changes in screen-time and psychological difficulties were
inconclusive and television/DVD use was the only significant association found. Previous
research examining the relationship between screen-time and psychological difficulties has
also produced inconsistent findings in cross-sectional (Booker et al., 2015; Busch et al., 2013;
L%\/Iing, Yi, Wang, & Yao, 2016) and longitudinal studies (Booker et al., 2015; Chen &
Lu, 2009; Parkes et al., 2013)(O'Connor et al., 2016; Parkes et al., 2013) in young people. It
is possible the varying outcomes may be due to differences in the measurement of screen-
time (in addition to the combining of time engaged in television and DVD viewing) and or
the duration of follow-up periods. Although such examinations were beyond the scope of this
study, previous findings suggest that elevated levels of psychological distress can lead to
changes in behavior in adolescence. Studies have shown that television use (especially if the

content is violent) may increase conduct problems (Parkes et al., 2013)(Liu et al., 2016), and
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may predict aggression and attention problems (Strasburger, Jordan, & Donnerstein, 2010;
Zimmerman & Christakis, 2007). The nature of screen viewing (how adolescents watch, what
they watch, and with whom) may have also been important implications for their mental
health. Television/DVD use involves viewing rapidly changing images which may impact on
excitement, concentration and attention levels (Parkes et al., 2013); contribute to feelings of
loneliness, anxiety and unhappiness elicited by excessive screen-time often viewed in
solitude (Bohnert & Garber, 2007; Gentile et al., 2011; Sund, Larsson, & Wichstrem, 2011);
and reduce prosocial behavior (associated with reduced levels of empathy through exposure
to violent content) (Anderson & Bushman, 2001). Alternatively, the negative effect of screen-
time on mental may be due to the reduced opportunities to participate in activities that
promote improved mental health (Pea et al., 2012; Primack, Swanier, Georgiopoulos, Land,
& Fine, 2009), such as sleep (Kaneita et al., 2009), physical activity (Sanchez-Villegas et al.,
2008) or social activities (Primack et al., 2009)).

The current study builds on previous research by examining the association between
changes in screen-time and mental health outcomes over the first year of school. In addition,
all analyses were adjusted for SES, BMI and physical activity. Additional strengths of this
study include the high participant retention, robust multi-level modeling which adjusted for
multiple covariates, and the use of objectively measured physical activity. However, there are
some limitations that should be noted. First, participants were predominantly female and
ethnically homogeneous. As a result, findings may not be generalizable to other groups or the
population as a whole. Second, recreational screen-time was measured using a questionnaire.
Self-report measures remain a significant challenge to the accurate assessment of sedentary
behavior such as screen-time due to the possibility of recall and social desirability biases
(Atkin et al., 2012). The current study only assessed raw daily screen-time and was unable to

measure the content of devices being used. It also remains unknown if the content of screen



use enhances or is detrimental to mental health rather than the duration of exposure, and
findings do not provide evidence of causality. Further research is also needed to determine if
screen-time and media multitasking are influencing mental health, or if adolescents with
challenged social competencies and poor mental health are drawn towards spending more
time into multiple technologies as a means of escapism. It is also not possible to conclusively
attribute all of the negative mental health effects reported in this study to screen-time since
lack of physical activity, disturbed sleeping patterns and social influences were not assessed.
Conclusion

This study makes a unique contribution by examining how changes in total and device-
specific screen-time relate to changes in a variety of mental health indicators in adolescents.
Although significant associations were found between changes in total and device-specific
recreational screen-time and mental health outcomes, no clear device specific trends
emerged. Further longitudinal and experimental studies are needed to improve our
understanding of the casual mechanisms that explain why and how screen-time impacts upon

mental health outcomes.

Competing interests

The authors have no competing interests to declare.

Author contributions

All authors contributed to developing, editing, and approving the final version of the

paper.
Acknowledgements

This project is funded by a Hunter Medical Research Institute (HMRI) grant. DRL is
funded by an Australian Research Council Future Fellowship. RCP is funded by

Fellowships from the National Health and Medical Research Council of Australia.






References

Allen, M. S., & Vella, S. A. (2015). Screen-based sedentary behaviour and psychosocial
well-being in childhood: Cross-sectional and longitudinal associations. Mental Health
and Physical Activity.

Asare, M. (2015). Sedentary Behaviour and Mental Health in Children and Adolescents: A
Meta-analysis. J Child Adolesc Behav, 3(259), 2.

Atkin, A. J., Gorely, T., Clemes, S. A., Yates, T., Edwardson, C., Brage, S., . .. Biddle, S. J.
(2012). Methods of measurement in epidemiology: sedentary behaviour. International
Journal of Epidemiology, 41(5), 1460-1471. Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3465769/pdt/dys118.pdf

Babic, M. J., Morgan, P. J., Plotnikoff, R. C., Lonsdale, C., Eather, N., Skinner, G., . . .
Lubans, D. R. (2015). Rationale and study protocol for ‘Switch-off 4 Healthy Minds’
(S4HM): A cluster randomized controlled trial to reduce recreational screen-time in
adolescents. Contemp Clin Trials, 40(1), 150-158.

Bohnert, A. M., & Garber, J. (2007). Prospective relations between organized activity
participation and psychopathology during adolescence. J Abnorm Child Psychol,
35(6), 1021-1033. Retrieved from
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-
9152-
1.pdf?originUrl=http%3 A%2F%?2Flink.springer.com%?2Farticle%2F10.1007%2Fs108
02-007-9152-

1 &token2=exp=1473822721~acl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.100
7%25252Fs10802-007-9152-
1.pdf%3ForiginUrl%3Dhttp%253A%252F%?252Flink.springer.com%252Farticle%25
2F10.1007%252Fs10802-007-9152-
1*~hmac=0d9345f38b052bc71b3ebb269048df06284d62c01cta4aa6e98ad1d1bebadfs
7

Booker, C. L., Skew, A. J., Kelly, Y. J., & Sacker, A. (2015). Media use, sports participation,
and well-being in adolescence: cross-sectional findings from the UK Household
Longitudinal Study. American Journal of Public Health, 105(1), 173-179.

Brunborg, G. S., Mentzoni, R. A., & Freyland, L. R. (2014). Is video gaming, or video game
addiction, associated with depression, academic achievement, heavy episodic
drinking, or conduct problems? Journal of behavioral addictions, 3(1), 27-32.
Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4117274/pdf/jba-03-
27.pdf

Busch, V., Ananda Manders, L., & Rob Josephus de Leeuw, J. (2013). Screen-time
associated with health behaviors and outcomes in adolescents. American Journal of
Health Behavior, 37(6), 819-830.

Cao, H., Qian, Q., Weng, T., Yuan, C., Sun, Y., Wang, H., & Tao, F. (2011). Screen-time,
physical activity and mental health among urban adolescents in China. Preventive
Medicine, 53(4), 316-320.

Chen, S. Y., & Lu, L. (2009). After-school time use in Taiwan: Effects on educational
achievement and well-being. Adolescence, 44(176), 891.

Cheng, S., Maeda, T., Yoichi, S., Yamagata, Z., Tomiwa, K., & Group, J. C. s. S. (2010).
Early television exposure and children's behavioral and social outcomes at age 30
months. Journal of epidemiology, 20(Supplement_II), S482-S489.

Christakis, D. A., Zimmerman, F. J., DiGiuseppe, D. L., & McCarty, C. A. (2004). Early
television exposure and subsequent attentional problems in children. Pediatrics,
113(4),708-713. Retrieved from



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3465769/pdf/dys118.pdf
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
http://download.springer.com/static/pdf/279/art%253A10.1007%252Fs10802-007-9152-1.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10802-007-9152-1&token2=exp=1473822721%7Eacl=%2Fstatic%2Fpdf%2F279%2Fart%25253A10.1007%25252Fs10802-007-9152-1.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs10802-007-9152-1*%7Ehmac=0d9345f38b052bc71b3ebb269048df06284d62c01cfa4aa6e98ad1d1bebadf57
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4117274/pdf/jba-03-27.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4117274/pdf/jba-03-27.pdf

http://pediatrics.aappublications.org/content/113/4/708.long?sso=1&sso_redirect_cou
nt=1&nfstatus=401&nftoken=00000000-0000-0000-0000-
000000000000&nfstatusdescription=ERROR%3a+No+local+token

Costigan, S. A., Barnett, L., Plotnikoff, R. C., & Lubans, D. R. (2013). The health indicators
associated with screen-based sedentary behavior among adolescent girls: a systematic
review. Journal of Adolescent Health, 52(4), 382-392.

Diener, E., Wirtz, D., Tov, W., Kim-Prieto, C., Choi, D.-w., Oishi, S., & Biswas-Diener, R.
(2010). New well-being measures: Short scales to assess flourishing and positive and
negative feelings. Soc Indic Res, 97(2), 143-156.

Erskine, H., Moffitt, T., Copeland, W., Costello, E., Ferrari, A., Patton, G., . . . Scott, J.
(2015). A heavy burden on young minds: the global burden of mental and substance
use disorders in children and youth. Psychological Medicine, 45(07), 1551-1563.

Eyal, K., & Te’eni-Harari, T. (2013). Explaining the relationship between media exposure
and early adolescents’ body image perceptions. Journal of Media Psychology.

Gentile, D. A., Choo, H., Liau, A., Sim, T., Li, D., Fung, D., & Khoo, A. (2011). Pathological
video game use among youths: a two-year longitudinal study. Pediatrics, peds. 2010-
1353.

Goodman, R. (1997). The Strengths and Difficulties Questionnaire: a research note. J Child
Psychol Psyc, 38(5), 581-586.

Goodman, R., Meltzer, H., & Bailey, V. (1998). The Strengths and Difficulties
Questionnaire: a pilot study on the validity of the self-report version. Eur Child
Adoles Psy, 7(3), 125-130.

Gore, F. M., Bloem, P. J., Patton, G. C., Ferguson, J., Joseph, V., Coffey, C., . . . Mathers, C.
D. (2011). Global burden of disease in young people aged 10-24 years: a systematic
analysis. The Lancet, 377(9783), 2093-2102. Retrieved from http://ac.els-
cdn.com/S0140673611605126/1-s2.0-S0140673611605126-main.pdf? tid=412£5200-
7a26-11e6-8843-
00000aab0f01&acdnat=1473821720 55fac66b6b2d7fd03963b65119cb346a

Gorely, T., Biddle, S. J., Marshall, S. J., & Cameron, N. (2009). The prevalence of leisure
time sedentary behaviour and physical activity in adolescent boys: an ecological
momentary assessment approach. International Journal of Pediatric Obesity, 4(4),
289-298.

Hamer, M., Stamatakis, E., & Mishra, G. (2009). Psychological distress, television viewing,
and physical activity in children aged 4 to 12 years. Pediatrics, 123(5), 1263-1268.
Retrieved from http://pediatrics.aappublications.org/content/123/5/1263.long

Hamer, M., Yates, T., Sherar, L. B., Clemes, S. A., & Shankar, A. (2016). Association of
after school sedentary behaviour in adolescence with mental wellbeing in adulthood.
Preventive Medicine, 87, 6-10. Retrieved from http://ac.els-
cdn.com/S0091743516000682/1-s2.0-S0091743516000682-main.pdf? tid=490c52de-
7a26-11e6-b4b1-
00000aab0f02&acdnat=1473821733 _d156eba35a8ec6ce054acdecdb735a80

Hardy, L. (2013). SPANS 2010: NSW Schools Physical Activity and Nutrition Survey:
Executive Summary.

Hardy, L. L., Booth, M. L., & Okely, A. D. (2007). The reliability of the adolescent sedentary
activity questionnaire (ASAQ). Prev Med, 45(1), 71-74. Retrieved from http://ac.els-
cdn.com/S0091743507001430/1-s2.0-S0091743507001430-
main.pdf? tid=4d898b2e-7a26-11e6-8113-
000002aab0f01&acdnat=1473821741_ 33d8081f7817b1£62322¢3720d56¢95

Herrman, H., Saxena, S., & Moodie, R. (2005). Promoting mental health: concepts, emerging
evidence, practice: a report of the World Health Organization, Department of Mental



http://pediatrics.aappublications.org/content/113/4/708.long?sso=1&sso_redirect_count=1&nfstatus=401&nftoken=00000000-0000-0000-0000-000000000000&nfstatusdescription=ERROR%3a+No+local+token
http://pediatrics.aappublications.org/content/113/4/708.long?sso=1&sso_redirect_count=1&nfstatus=401&nftoken=00000000-0000-0000-0000-000000000000&nfstatusdescription=ERROR%3a+No+local+token
http://pediatrics.aappublications.org/content/113/4/708.long?sso=1&sso_redirect_count=1&nfstatus=401&nftoken=00000000-0000-0000-0000-000000000000&nfstatusdescription=ERROR%3a+No+local+token
http://ac.els-cdn.com/S0140673611605126/1-s2.0-S0140673611605126-main.pdf?_tid=412f5200-7a26-11e6-8843-00000aab0f01&acdnat=1473821720_55fac66b6b2d7fd03963b65119cb346a
http://ac.els-cdn.com/S0140673611605126/1-s2.0-S0140673611605126-main.pdf?_tid=412f5200-7a26-11e6-8843-00000aab0f01&acdnat=1473821720_55fac66b6b2d7fd03963b65119cb346a
http://ac.els-cdn.com/S0140673611605126/1-s2.0-S0140673611605126-main.pdf?_tid=412f5200-7a26-11e6-8843-00000aab0f01&acdnat=1473821720_55fac66b6b2d7fd03963b65119cb346a
http://ac.els-cdn.com/S0140673611605126/1-s2.0-S0140673611605126-main.pdf?_tid=412f5200-7a26-11e6-8843-00000aab0f01&acdnat=1473821720_55fac66b6b2d7fd03963b65119cb346a
http://pediatrics.aappublications.org/content/123/5/1263.long
http://ac.els-cdn.com/S0091743516000682/1-s2.0-S0091743516000682-main.pdf?_tid=490c52de-7a26-11e6-b4b1-00000aab0f02&acdnat=1473821733_d156eba35a8ec6ce054ac4ec4b735a80
http://ac.els-cdn.com/S0091743516000682/1-s2.0-S0091743516000682-main.pdf?_tid=490c52de-7a26-11e6-b4b1-00000aab0f02&acdnat=1473821733_d156eba35a8ec6ce054ac4ec4b735a80
http://ac.els-cdn.com/S0091743516000682/1-s2.0-S0091743516000682-main.pdf?_tid=490c52de-7a26-11e6-b4b1-00000aab0f02&acdnat=1473821733_d156eba35a8ec6ce054ac4ec4b735a80
http://ac.els-cdn.com/S0091743516000682/1-s2.0-S0091743516000682-main.pdf?_tid=490c52de-7a26-11e6-b4b1-00000aab0f02&acdnat=1473821733_d156eba35a8ec6ce054ac4ec4b735a80
http://ac.els-cdn.com/S0091743507001430/1-s2.0-S0091743507001430-main.pdf?_tid=4d898b2e-7a26-11e6-8113-00000aab0f01&acdnat=1473821741_33d8081ff7817b1f62322c3720d56e95
http://ac.els-cdn.com/S0091743507001430/1-s2.0-S0091743507001430-main.pdf?_tid=4d898b2e-7a26-11e6-8113-00000aab0f01&acdnat=1473821741_33d8081ff7817b1f62322c3720d56e95
http://ac.els-cdn.com/S0091743507001430/1-s2.0-S0091743507001430-main.pdf?_tid=4d898b2e-7a26-11e6-8113-00000aab0f01&acdnat=1473821741_33d8081ff7817b1f62322c3720d56e95
http://ac.els-cdn.com/S0091743507001430/1-s2.0-S0091743507001430-main.pdf?_tid=4d898b2e-7a26-11e6-8113-00000aab0f01&acdnat=1473821741_33d8081ff7817b1f62322c3720d56e95

Health and Substance Abuse in collaboration with the Victorian Health Promotion
Foundation and the University of Melbourne: World Health Organization.

Hinkley, T., Teychenne, M., Downing, K. L., Ball, K., Salmon, J., & Hesketh, K. D. (2014).
Early childhood physical activity, sedentary behaviors and psychosocial well-being: a
systematic review. Preventive Medicine, 62, 182-192. Retrieved from http://ac.els-
cdn.com/S0091743514000723/1-s2.0-S0091743514000723-main.pdf? tid=534a7{3c-
7a26-11e6-be8c-
00000aab0f6c&acdnat=1473821750_7ce2476949450aff56fb376bf5067cdc

Houghton, S., Hunter, S. C., Rosenberg, M., Wood, L., Zadow, C., Martin, K., & Shilton, T.
(2015). Virtually impossible: limiting Australian children and adolescents daily screen
based media use. BMC Public Health, 15(1), 1. Retrieved from
http://download.springer.com/static/pdf/612/art%253A10.1186%252F1471-2458-15-
1.pdf?originUrl=http%3 A%2F%2Fbmcpublichealth.biomedcentral.com%?2Farticle%2
F10.1186%2F1471-2458-15-

1 &token2=exp=1473821864~acl=%2Fstatic%2Fpdf%2F612%2Fart%25253A10.118
6%25252F1471-2458-15-
1.pdf*~hmac=01b17917008af04c5c¢8e06d79f7b536e9724b4ffal45e54b0548ceb0566
5f0ca

Jackson, L. A., von Eye, A., Fitzgerald, H. E., Zhao, Y., & Witt, E. A. (2010). Self-concept,
self-esteem, gender, race and information technology use. Computers in human
behavior, 26(3), 323-328. Retrieved from http://ac.els-
cdn.com/S0747563209001721/1-s2.0-S0747563209001721-
main.pdf? tid=5705746a-7a26-11e6-bf52-
00000aab0f02&acdnat=1473821756_92184f835f05974ble7eccdel 7b7e42

Kaneita, Y., Yokoyama, E., Harano, S., Tamaki, T., Suzuki, H., Munezawa, T., . . . Ohida, T.
(2009). Associations between sleep disturbance and mental health status: a
longitudinal study of Japanese junior high school students. Sleep medicine, 10(7),
780-786. Retrieved from http://ac.els-cdn.com/S1389945708002700/1-s2.0-
S1389945708002700-main.pdf? tid=5aa34912-7a26-11e6-8d3a-
000002ab0f01 &acdnat=1473821763_2076b34baSba5cb0680b7618ec09f1d3

Kraut, R., Patterson, M., Lundmark, V., Kiesler, S., Mukophadhyay, T., & Scherlis, W.
(1998). Internet paradox: A social technology that reduces social involvement and
psychological well-being? American psychologist, 53(9), 1017. Retrieved from
http://ovidsp.tx.ovid.com/ovitpdfs/FPDDNCLBFHLOCGO00/fs046/ovft/live/gv023/00
000487/00000487-199809000-00001.pdf

Kremer, P., Elshaug, C., Leslie, E., Toumbourou, J. W., Patton, G. C., & Williams, J. (2014).
Physical activity, leisure-time screen use and depression among children and young
adolescents. Journal of Science and Medicine in Sport, 17(2), 183-187.

Lemmens, J. S., Valkenburg, P. M., & Peter, J. (2009). Development and validation of a
game addiction scale for adolescents. Media Psychology, 12(1), 77-95.

Liu, M., Ming, Q., Y1, J., Wang, X., & Yao, S. (2016). Screen-time on School Days and
Risks for Psychiatric Symptoms and Self-Harm in Mainland Chinese Adolescents.
Frontiers in Psychology, 7.

Mabe, A. G., Forney, K. J., & Keel, P. K. (2014). Do you “like” my photo? Facebook use
maintains eating disorder risk. International Journal of Eating Disorders, 47(5), 516-
523.

Mark, A. E., & Janssen, 1. (2008). Relationship between screen-time and metabolic syndrome
in adolescents. J Public Health, 30(2), 153-160. Retrieved from
http://jpubhealth.oxfordjournals.org/content/30/2/153.full.pdf



http://ac.els-cdn.com/S0091743514000723/1-s2.0-S0091743514000723-main.pdf?_tid=534a7f3c-7a26-11e6-be8c-00000aab0f6c&acdnat=1473821750_7ce2476949450aff56fb376bf5067cdc
http://ac.els-cdn.com/S0091743514000723/1-s2.0-S0091743514000723-main.pdf?_tid=534a7f3c-7a26-11e6-be8c-00000aab0f6c&acdnat=1473821750_7ce2476949450aff56fb376bf5067cdc
http://ac.els-cdn.com/S0091743514000723/1-s2.0-S0091743514000723-main.pdf?_tid=534a7f3c-7a26-11e6-be8c-00000aab0f6c&acdnat=1473821750_7ce2476949450aff56fb376bf5067cdc
http://ac.els-cdn.com/S0091743514000723/1-s2.0-S0091743514000723-main.pdf?_tid=534a7f3c-7a26-11e6-be8c-00000aab0f6c&acdnat=1473821750_7ce2476949450aff56fb376bf5067cdc
http://download.springer.com/static/pdf/612/art%253A10.1186%252F1471-2458-15-1.pdf?originUrl=http%3A%2F%2Fbmcpublichealth.biomedcentral.com%2Farticle%2F10.1186%2F1471-2458-15-1&token2=exp=1473821864%7Eacl=%2Fstatic%2Fpdf%2F612%2Fart%25253A10.1186%25252F1471-2458-15-1.pdf*%7Ehmac=01b17917008af04c5c8e06d79f7b536e9724b4ffa145e54b0548ceb05665f0ea
http://download.springer.com/static/pdf/612/art%253A10.1186%252F1471-2458-15-1.pdf?originUrl=http%3A%2F%2Fbmcpublichealth.biomedcentral.com%2Farticle%2F10.1186%2F1471-2458-15-1&token2=exp=1473821864%7Eacl=%2Fstatic%2Fpdf%2F612%2Fart%25253A10.1186%25252F1471-2458-15-1.pdf*%7Ehmac=01b17917008af04c5c8e06d79f7b536e9724b4ffa145e54b0548ceb05665f0ea
http://download.springer.com/static/pdf/612/art%253A10.1186%252F1471-2458-15-1.pdf?originUrl=http%3A%2F%2Fbmcpublichealth.biomedcentral.com%2Farticle%2F10.1186%2F1471-2458-15-1&token2=exp=1473821864%7Eacl=%2Fstatic%2Fpdf%2F612%2Fart%25253A10.1186%25252F1471-2458-15-1.pdf*%7Ehmac=01b17917008af04c5c8e06d79f7b536e9724b4ffa145e54b0548ceb05665f0ea
http://download.springer.com/static/pdf/612/art%253A10.1186%252F1471-2458-15-1.pdf?originUrl=http%3A%2F%2Fbmcpublichealth.biomedcentral.com%2Farticle%2F10.1186%2F1471-2458-15-1&token2=exp=1473821864%7Eacl=%2Fstatic%2Fpdf%2F612%2Fart%25253A10.1186%25252F1471-2458-15-1.pdf*%7Ehmac=01b17917008af04c5c8e06d79f7b536e9724b4ffa145e54b0548ceb05665f0ea
http://download.springer.com/static/pdf/612/art%253A10.1186%252F1471-2458-15-1.pdf?originUrl=http%3A%2F%2Fbmcpublichealth.biomedcentral.com%2Farticle%2F10.1186%2F1471-2458-15-1&token2=exp=1473821864%7Eacl=%2Fstatic%2Fpdf%2F612%2Fart%25253A10.1186%25252F1471-2458-15-1.pdf*%7Ehmac=01b17917008af04c5c8e06d79f7b536e9724b4ffa145e54b0548ceb05665f0ea
http://download.springer.com/static/pdf/612/art%253A10.1186%252F1471-2458-15-1.pdf?originUrl=http%3A%2F%2Fbmcpublichealth.biomedcentral.com%2Farticle%2F10.1186%2F1471-2458-15-1&token2=exp=1473821864%7Eacl=%2Fstatic%2Fpdf%2F612%2Fart%25253A10.1186%25252F1471-2458-15-1.pdf*%7Ehmac=01b17917008af04c5c8e06d79f7b536e9724b4ffa145e54b0548ceb05665f0ea
http://download.springer.com/static/pdf/612/art%253A10.1186%252F1471-2458-15-1.pdf?originUrl=http%3A%2F%2Fbmcpublichealth.biomedcentral.com%2Farticle%2F10.1186%2F1471-2458-15-1&token2=exp=1473821864%7Eacl=%2Fstatic%2Fpdf%2F612%2Fart%25253A10.1186%25252F1471-2458-15-1.pdf*%7Ehmac=01b17917008af04c5c8e06d79f7b536e9724b4ffa145e54b0548ceb05665f0ea
http://ac.els-cdn.com/S0747563209001721/1-s2.0-S0747563209001721-main.pdf?_tid=5705746a-7a26-11e6-bf52-00000aab0f02&acdnat=1473821756_f92184f835f05974b1e7eccde17b7e42
http://ac.els-cdn.com/S0747563209001721/1-s2.0-S0747563209001721-main.pdf?_tid=5705746a-7a26-11e6-bf52-00000aab0f02&acdnat=1473821756_f92184f835f05974b1e7eccde17b7e42
http://ac.els-cdn.com/S0747563209001721/1-s2.0-S0747563209001721-main.pdf?_tid=5705746a-7a26-11e6-bf52-00000aab0f02&acdnat=1473821756_f92184f835f05974b1e7eccde17b7e42
http://ac.els-cdn.com/S0747563209001721/1-s2.0-S0747563209001721-main.pdf?_tid=5705746a-7a26-11e6-bf52-00000aab0f02&acdnat=1473821756_f92184f835f05974b1e7eccde17b7e42
http://ac.els-cdn.com/S1389945708002700/1-s2.0-S1389945708002700-main.pdf?_tid=5aa34912-7a26-11e6-8d3a-00000aab0f01&acdnat=1473821763_2076b34ba5ba5cb0680b7618ec09f1d3
http://ac.els-cdn.com/S1389945708002700/1-s2.0-S1389945708002700-main.pdf?_tid=5aa34912-7a26-11e6-8d3a-00000aab0f01&acdnat=1473821763_2076b34ba5ba5cb0680b7618ec09f1d3
http://ac.els-cdn.com/S1389945708002700/1-s2.0-S1389945708002700-main.pdf?_tid=5aa34912-7a26-11e6-8d3a-00000aab0f01&acdnat=1473821763_2076b34ba5ba5cb0680b7618ec09f1d3
http://ovidsp.tx.ovid.com/ovftpdfs/FPDDNCLBFHLOCG00/fs046/ovft/live/gv023/00000487/00000487-199809000-00001.pdf
http://ovidsp.tx.ovid.com/ovftpdfs/FPDDNCLBFHLOCG00/fs046/ovft/live/gv023/00000487/00000487-199809000-00001.pdf
http://jpubhealth.oxfordjournals.org/content/30/2/153.full.pdf

Marsh, H. W. (1996). Physical Self Description Questionnaire: stability and discriminant
validity. / Questionnaire d'auto-evaluation physique - validite. Research Quarterly for
Exercise & Sport, 67(3), 249-264. Retrieved from
http://articles.sirc.ca/search.cfm?1d=404476

http://search.ebscohost.com/login.aspx?direct=true&db=s3h& AN=SPH404476&site=chost-
live

http://www.aahperd.org/

Marshall, S. J., Biddle, S. J., Gorely, T., Cameron, N., & Murdey, I. (2004). Relationships
between media use, body fatness and physical activity in children and youth: a meta-
analysis. International Journal of Obesity, 28(10), 1238-1246.

Mathers, M., Canterford, L., Olds, T., Hesketh, K., Ridley, K., & Wake, M. (2009).
Electronic media use and adolescent health and well-being: cross-sectional
community study. Academic pediatrics, 9(5), 307-314. Retrieved from http://ac.els-
cdn.com/S1876285909001016/1-s2.0-S1876285909001016-
main.pdf? tid=648a7608-7a26-11e6-a6a6-
00000aab0f27&acdnat=1473821780 be2fef2e72a86235843f76abf349a654

Meier, E. P., & Gray, J. (2014). Facebook photo activity associated with body image
disturbance in adolescent girls. CyberPsychology, Behavior, and Social Networking,
17(4), 199-206.

Mistry, K. B., Minkovitz, C. S., Strobino, D. M., & Borzekowski, D. L. (2007). Children's
television exposure and behavioral and social outcomes at 5.5 years: does timing of
exposure matter? Pediatrics, 120(4), 762-769. Retrieved from
http://pediatrics.aappublications.org/content/120/4/762.long

O'Connor, G., Casas, M. P., Basagafia, X., Vicente, M. L., Davand, P., Torrent, M., . . .
Sunyer, J. (2016). Television viewing duration during childhood and long-association
with adolescent neuropsychological outcomes. Preventive Medicine Reports.

Ohannessian, C. M. (2009). Media use and adolescent psychological adjustment: An
examination of gender differences. Journal of Child and Family Studies, 15(5), 582-
593. Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3044321/pdf/nihms-270622.pdf

Onis, M. d., Onyango, A. W., Borghi, E., Siyam, A., Nishida, C., & Siekmann, J. (2007).
Development of a WHO growth reference for school-aged children and adolescents. B
World Health Organ, 85(9), 660-667.

Owens, C., Crone, D., Croix, M. D. S., Gidlow, C. J., & James, D. (2013). Physical activity
and screen-time in adolescents transitioning out of compulsory education: a
prospective longitudinal study. Int J Public Health, fdt123.

Pagani, L. S., Fitzpatrick, C., Barnett, T. A., & Dubow, E. (2010). Prospective associations
between early childhood television exposure and academic, psychosocial, and
physical well-being by middle childhood. Archives of pediatrics & adolescent
medicine, 164(5), 425-431.

Page, A. S., Cooper, A. R., Griew, P., & Jago, R. (2010). Children's screen viewing is related
to psychological difficulties irrespective of physical activity. Pediatrics, 126(5),
el011-e1017. Retrieved from
http://pediatrics.aappublications.org/content/126/5/e1011.long

Parkes, A., Sweeting, H., Wight, D., & Henderson, M. (2013). Do television and electronic
games predict children's psychosocial adjustment? Longitudinal research using the
UK Millennium Cohort Study. Arch Dis Child, archdischild-2011-301508.

Pea, R., Nass, C., Meheula, L., Rance, M., Kumar, A., Bamford, H., . .. Yang, S. (2012).
Media use, face-to-face communication, media multitasking, and social well-being



http://articles.sirc.ca/search.cfm?id=404476
http://search.ebscohost.com/login.aspx?direct=true&db=s3h&AN=SPH404476&site=ehost-live
http://search.ebscohost.com/login.aspx?direct=true&db=s3h&AN=SPH404476&site=ehost-live
http://www.aahperd.org/
http://ac.els-cdn.com/S1876285909001016/1-s2.0-S1876285909001016-main.pdf?_tid=648a7608-7a26-11e6-a6a6-00000aab0f27&acdnat=1473821780_be2fef2e72a86235843f76abf349a654
http://ac.els-cdn.com/S1876285909001016/1-s2.0-S1876285909001016-main.pdf?_tid=648a7608-7a26-11e6-a6a6-00000aab0f27&acdnat=1473821780_be2fef2e72a86235843f76abf349a654
http://ac.els-cdn.com/S1876285909001016/1-s2.0-S1876285909001016-main.pdf?_tid=648a7608-7a26-11e6-a6a6-00000aab0f27&acdnat=1473821780_be2fef2e72a86235843f76abf349a654
http://ac.els-cdn.com/S1876285909001016/1-s2.0-S1876285909001016-main.pdf?_tid=648a7608-7a26-11e6-a6a6-00000aab0f27&acdnat=1473821780_be2fef2e72a86235843f76abf349a654
http://pediatrics.aappublications.org/content/120/4/762.long
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3044321/pdf/nihms-270622.pdf
http://pediatrics.aappublications.org/content/126/5/e1011.long

among 8-to 12-year-old girls. Developmental psychology, 48(2), 327. Retrieved from
http://ovidsp.tx.ovid.com/ovftpdfs/FPDDNCLBFHLOCGO00/fs046/ovft/live/gv023/00
063061/00063061-201203000-00004.pdf

Pediatrics, A. A. 0. (2001). Children, adolescents, and television. Pediatrics, 107(2), 423.

Perren, S., Dooley, J., Shaw, T., & Cross, D. (2010). Bullying in school and cyberspace:
Associations with depressive symptoms in Swiss and Australian adolescents. Child
and adolescent psychiatry and mental health, 4(1), 1. Retrieved from
http://download.springer.com/static/pdf/799/art%253A10.1186%252F1753-2000-4-
1.pdf?originUrl=http%3 A%2F%2Fcapmh.biomedcentral.com%?2Farticle%2F10.1186
%2F1753-2000-4-

1 &token2=exp=1473821955~acl=%2Fstatic%2Fpdf%2F799%2Fart%25253A10.118
6%25252F1753-2000-4-
1.pdf*~hmac=d8d3605045ba46d48be05beb7ed2aal413c61a0214b37¢7b4a8bd631926
ccale

Phillips, L. R., Parfitt, G., & Rowlands, A. V. (2013a). Calibration of the GENEA
accelerometer for assessment of physical activity intensity in children. Journal of
Science and Medicine in Sport, 16(2), 124-128. Retrieved from
http://www.jsams.org/article/S1440-2440(12)00112-0/abstract

Phillips, L. R., Parfitt, G., & Rowlands, A. V. (2013b). Calibration of the GENEA
accelerometer for assessment of physical activity intensity in children. J Sci Med
Sport, 16(2), 124-128.

Primack, B. A., Swanier, B., Georgiopoulos, A. M., Land, S. R., & Fine, M. J. (2009).
Association between media use in adolescence and depression in young adulthood: a
longitudinal study. Archives of General Psychiatry, 66(2), 181-188. Retrieved from
http://archpsyc.jamanetwork.com/data/Journals/PSYCH/5273/y0a80084 181 188.pdf

Pulsford, R. M., Griew, P., Page, A. S., Cooper, A. R., & Hillsdon, M. M. (2013).
Socioeconomic position and childhood sedentary time: evidence from the PEACH
project. International Journal of Behavioral Nutrition and Physical Activity, 10(1), 1.
Retrieved from
http://download.springer.com/static/pdf/663/art%253A10.1186%252F1479-5868-10-
1.pdf?originUrl=http%3 A%2F%?2Fijbnpa.biomedcentral.com%?2Farticle%2F10.1186
%2F1479-5868-10-

1 &token2=exp=1473821967~acl=%2Fstatic%2Fpdf%2F663%2Fart%25253A10.118
6%25252F1479-5868-10-
1.pdf*~hmac=5abcd228b514e2b9130eb29128998bf0afaf1074felcc7372afcfOf55b435
398

Rosen, L. D., Lim, A., Felt, J., Carrier, L. M., Cheever, N. A., Lara-Ruiz, J., . . . Rokkum, J.
(2014). Media and technology use predicts ill-being among children, preteens and
teenagers independent of the negative health impacts of exercise and eating habits.
Computers in human behavior, 35, 364-375. Retrieved from
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4338000/pdf/nihms657969.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4338000/pdf/nihms657969.pdf

Sanchez-Villegas, A., Ara, I., Guillen-Grima, F., Bes-Rastrollo, M., Varo-Cenarruzabeitia, J.
J., & Martinez-Gonzalez, M. A. (2008). Physical activity, sedentary index, and mental
disorders in the SUN cohort study. Medicine and Science in Sports and Exercise,
40(5), 827. Retrieved from
http://ovidsp.tx.ovid.com/ovftpdfs/FPDDNCLBFHLOCG00/fs046/ovft/live/gv023/00
005768/00005768-200805000-00007.pdf



http://ovidsp.tx.ovid.com/ovftpdfs/FPDDNCLBFHLOCG00/fs046/ovft/live/gv023/00063061/00063061-201203000-00004.pdf
http://ovidsp.tx.ovid.com/ovftpdfs/FPDDNCLBFHLOCG00/fs046/ovft/live/gv023/00063061/00063061-201203000-00004.pdf
http://download.springer.com/static/pdf/799/art%253A10.1186%252F1753-2000-4-1.pdf?originUrl=http%3A%2F%2Fcapmh.biomedcentral.com%2Farticle%2F10.1186%2F1753-2000-4-1&token2=exp=1473821955%7Eacl=%2Fstatic%2Fpdf%2F799%2Fart%25253A10.1186%25252F1753-2000-4-1.pdf*%7Ehmac=d8d3605045ba46d48be05beb7ed2aa1413c6fa0214b37c7b4a8bd63f926cca1e
http://download.springer.com/static/pdf/799/art%253A10.1186%252F1753-2000-4-1.pdf?originUrl=http%3A%2F%2Fcapmh.biomedcentral.com%2Farticle%2F10.1186%2F1753-2000-4-1&token2=exp=1473821955%7Eacl=%2Fstatic%2Fpdf%2F799%2Fart%25253A10.1186%25252F1753-2000-4-1.pdf*%7Ehmac=d8d3605045ba46d48be05beb7ed2aa1413c6fa0214b37c7b4a8bd63f926cca1e
http://download.springer.com/static/pdf/799/art%253A10.1186%252F1753-2000-4-1.pdf?originUrl=http%3A%2F%2Fcapmh.biomedcentral.com%2Farticle%2F10.1186%2F1753-2000-4-1&token2=exp=1473821955%7Eacl=%2Fstatic%2Fpdf%2F799%2Fart%25253A10.1186%25252F1753-2000-4-1.pdf*%7Ehmac=d8d3605045ba46d48be05beb7ed2aa1413c6fa0214b37c7b4a8bd63f926cca1e
http://download.springer.com/static/pdf/799/art%253A10.1186%252F1753-2000-4-1.pdf?originUrl=http%3A%2F%2Fcapmh.biomedcentral.com%2Farticle%2F10.1186%2F1753-2000-4-1&token2=exp=1473821955%7Eacl=%2Fstatic%2Fpdf%2F799%2Fart%25253A10.1186%25252F1753-2000-4-1.pdf*%7Ehmac=d8d3605045ba46d48be05beb7ed2aa1413c6fa0214b37c7b4a8bd63f926cca1e
http://download.springer.com/static/pdf/799/art%253A10.1186%252F1753-2000-4-1.pdf?originUrl=http%3A%2F%2Fcapmh.biomedcentral.com%2Farticle%2F10.1186%2F1753-2000-4-1&token2=exp=1473821955%7Eacl=%2Fstatic%2Fpdf%2F799%2Fart%25253A10.1186%25252F1753-2000-4-1.pdf*%7Ehmac=d8d3605045ba46d48be05beb7ed2aa1413c6fa0214b37c7b4a8bd63f926cca1e
http://download.springer.com/static/pdf/799/art%253A10.1186%252F1753-2000-4-1.pdf?originUrl=http%3A%2F%2Fcapmh.biomedcentral.com%2Farticle%2F10.1186%2F1753-2000-4-1&token2=exp=1473821955%7Eacl=%2Fstatic%2Fpdf%2F799%2Fart%25253A10.1186%25252F1753-2000-4-1.pdf*%7Ehmac=d8d3605045ba46d48be05beb7ed2aa1413c6fa0214b37c7b4a8bd63f926cca1e
http://download.springer.com/static/pdf/799/art%253A10.1186%252F1753-2000-4-1.pdf?originUrl=http%3A%2F%2Fcapmh.biomedcentral.com%2Farticle%2F10.1186%2F1753-2000-4-1&token2=exp=1473821955%7Eacl=%2Fstatic%2Fpdf%2F799%2Fart%25253A10.1186%25252F1753-2000-4-1.pdf*%7Ehmac=d8d3605045ba46d48be05beb7ed2aa1413c6fa0214b37c7b4a8bd63f926cca1e
http://www.jsams.org/article/S1440-2440(12)00112-0/abstract
http://archpsyc.jamanetwork.com/data/Journals/PSYCH/5273/yoa80084_181_188.pdf
http://download.springer.com/static/pdf/663/art%253A10.1186%252F1479-5868-10-1.pdf?originUrl=http%3A%2F%2Fijbnpa.biomedcentral.com%2Farticle%2F10.1186%2F1479-5868-10-1&token2=exp=1473821967%7Eacl=%2Fstatic%2Fpdf%2F663%2Fart%25253A10.1186%25252F1479-5868-10-1.pdf*%7Ehmac=5abcd228b514e2b9130eb29128998bf0afaf1074fe1cc7372afcf0f55b435398
http://download.springer.com/static/pdf/663/art%253A10.1186%252F1479-5868-10-1.pdf?originUrl=http%3A%2F%2Fijbnpa.biomedcentral.com%2Farticle%2F10.1186%2F1479-5868-10-1&token2=exp=1473821967%7Eacl=%2Fstatic%2Fpdf%2F663%2Fart%25253A10.1186%25252F1479-5868-10-1.pdf*%7Ehmac=5abcd228b514e2b9130eb29128998bf0afaf1074fe1cc7372afcf0f55b435398
http://download.springer.com/static/pdf/663/art%253A10.1186%252F1479-5868-10-1.pdf?originUrl=http%3A%2F%2Fijbnpa.biomedcentral.com%2Farticle%2F10.1186%2F1479-5868-10-1&token2=exp=1473821967%7Eacl=%2Fstatic%2Fpdf%2F663%2Fart%25253A10.1186%25252F1479-5868-10-1.pdf*%7Ehmac=5abcd228b514e2b9130eb29128998bf0afaf1074fe1cc7372afcf0f55b435398
http://download.springer.com/static/pdf/663/art%253A10.1186%252F1479-5868-10-1.pdf?originUrl=http%3A%2F%2Fijbnpa.biomedcentral.com%2Farticle%2F10.1186%2F1479-5868-10-1&token2=exp=1473821967%7Eacl=%2Fstatic%2Fpdf%2F663%2Fart%25253A10.1186%25252F1479-5868-10-1.pdf*%7Ehmac=5abcd228b514e2b9130eb29128998bf0afaf1074fe1cc7372afcf0f55b435398
http://download.springer.com/static/pdf/663/art%253A10.1186%252F1479-5868-10-1.pdf?originUrl=http%3A%2F%2Fijbnpa.biomedcentral.com%2Farticle%2F10.1186%2F1479-5868-10-1&token2=exp=1473821967%7Eacl=%2Fstatic%2Fpdf%2F663%2Fart%25253A10.1186%25252F1479-5868-10-1.pdf*%7Ehmac=5abcd228b514e2b9130eb29128998bf0afaf1074fe1cc7372afcf0f55b435398
http://download.springer.com/static/pdf/663/art%253A10.1186%252F1479-5868-10-1.pdf?originUrl=http%3A%2F%2Fijbnpa.biomedcentral.com%2Farticle%2F10.1186%2F1479-5868-10-1&token2=exp=1473821967%7Eacl=%2Fstatic%2Fpdf%2F663%2Fart%25253A10.1186%25252F1479-5868-10-1.pdf*%7Ehmac=5abcd228b514e2b9130eb29128998bf0afaf1074fe1cc7372afcf0f55b435398
http://download.springer.com/static/pdf/663/art%253A10.1186%252F1479-5868-10-1.pdf?originUrl=http%3A%2F%2Fijbnpa.biomedcentral.com%2Farticle%2F10.1186%2F1479-5868-10-1&token2=exp=1473821967%7Eacl=%2Fstatic%2Fpdf%2F663%2Fart%25253A10.1186%25252F1479-5868-10-1.pdf*%7Ehmac=5abcd228b514e2b9130eb29128998bf0afaf1074fe1cc7372afcf0f55b435398
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4338000/pdf/nihms657969.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4338000/pdf/nihms657969.pdf
http://ovidsp.tx.ovid.com/ovftpdfs/FPDDNCLBFHLOCG00/fs046/ovft/live/gv023/00005768/00005768-200805000-00007.pdf
http://ovidsp.tx.ovid.com/ovftpdfs/FPDDNCLBFHLOCG00/fs046/ovft/live/gv023/00005768/00005768-200805000-00007.pdf

Silva, A. J., & Caetano, A. (2013). Validation of the flourishing scale and scale of positive
and negative experience in Portugal. Social Indicators Research, 110(2), 469-478.

Spears, B., Slee, P., Owens, L., & Johnson, B. (2009). Behind the scenes and screens:
Insights into the human dimension of covert and cyberbullying. Zeitschrift fiir
Psychologie/Journal of Psychology, 217(4), 189-196.

Strasburger, V. C., Jordan, A. B., & Donnerstein, E. (2010). Health effects of media on
children and adolescents. Pediatrics, 125(4), 756-767. Retrieved from
http://pediatrics.aappublications.org/content/125/4/756.long

Suchert, V., Hanewinkel, R., & Isensee, B. (2016). Screen-time, weight status and the self-
concept of physical attractiveness in adolescents. Journal of adolescence, 48, 11-17.
Retrieved from http://ac.els-cdn.com/S0140197116000063/1-s2.0-
S0140197116000063-main.pdf? tid=9d8d24e6-7a26-11e6-8079-
00000aacb35e&acdnat=1473821875 c7c61aa8473f9daS1be0db00etbd1bc9

Suchert, V., Hanewinkel, R., Isensee, B., & Group, 1. S. (2015). Sedentary behavior,
depressed affect, and indicators of mental well-being in adolescence: Does the screen
only matter for girls? Journal of adolescence, 42, 50-58. Retrieved from http://ac.els-
cdn.com/S0140197115000597/1-s2.0-S0140197115000597-main.pdf? _tid=a616cbc6-
7a26-11e6-baf6-
00000aab0f26&acdnat=1473821889 8c2cac00c9a81{44tb85182d72aff45b

Sund, A. M., Larsson, B., & Wichstrem, L. (2011). Role of physical and sedentary activities
in the development of depressive symptoms in early adolescence. Social Psychiatry
and Psychiatric Epidemiology, 46(5), 431-441. Retrieved from
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-
0208-
0.pdf?originUrl=http%3 A%2F%2Flink.springer.com%?2Farticle%2F10.1007%2Fs001
27-010-0208-
0&token2=exp=1473822905~acl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.100
7%25252Fs00127-010-0208-
0.pdf%3ForiginUrl%3Dhttp%253A%252F%?252Flink.springer.com%252Farticle%25
2F10.1007%252Fs00127-010-0208-
0*~hmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a3
7

Tremblay, M. S., LeBlanc, A. G., Kho, M. E., Saunders, T. J., Larouche, R., Colley, R. C., . .
. Gorber, S. C. (2011). Systematic review of sedentary behaviour and health indicators
in school-aged children and youth. Int J Behav Nutr Phys Act, 8(1), 98-101.

Truman, J., Robinson, K., Evans, A., Smith, D., Cunningham, L., Millward, R., & Minnis, H.
(2003). The Strengths and Difficulties Questionnaire. Eur Child Adoless Psy, 12(1),
9-14. Retrieved from
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-
0303-
9.pdf?originUrl=http%3 A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs007
87-003-0303-
9&token2=exp=1473822910~acl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.100
7%25252Fs00787-003-0303-
9.pdf%3ForiginUrl%3Dhttp%253A%252F%?252Flink.springer.com%252Farticle%25
2F10.1007%252Fs00787-003-0303-
9*~hmac=ad4cecebd9f7cleSfc45cef2cb40acec28f41961a4651tb2ad67864ct5dc43d4a

Zimmerman, F. J., & Christakis, D. A. (2007). Associations between content types of early
media exposure and subsequent attentional problems. Pediatrics, 120(5), 986-992.
Retrieved from http://pediatrics.aappublications.org/content/120/5/986.long



http://pediatrics.aappublications.org/content/125/4/756.long
http://ac.els-cdn.com/S0140197116000063/1-s2.0-S0140197116000063-main.pdf?_tid=9d8d24e6-7a26-11e6-8079-00000aacb35e&acdnat=1473821875_c7c61aa8473f9da51be0db00efbd1bc9
http://ac.els-cdn.com/S0140197116000063/1-s2.0-S0140197116000063-main.pdf?_tid=9d8d24e6-7a26-11e6-8079-00000aacb35e&acdnat=1473821875_c7c61aa8473f9da51be0db00efbd1bc9
http://ac.els-cdn.com/S0140197116000063/1-s2.0-S0140197116000063-main.pdf?_tid=9d8d24e6-7a26-11e6-8079-00000aacb35e&acdnat=1473821875_c7c61aa8473f9da51be0db00efbd1bc9
http://ac.els-cdn.com/S0140197115000597/1-s2.0-S0140197115000597-main.pdf?_tid=a616cbc6-7a26-11e6-baf6-00000aab0f26&acdnat=1473821889_8c2cac00c9a81f44fb85182d72aff45b
http://ac.els-cdn.com/S0140197115000597/1-s2.0-S0140197115000597-main.pdf?_tid=a616cbc6-7a26-11e6-baf6-00000aab0f26&acdnat=1473821889_8c2cac00c9a81f44fb85182d72aff45b
http://ac.els-cdn.com/S0140197115000597/1-s2.0-S0140197115000597-main.pdf?_tid=a616cbc6-7a26-11e6-baf6-00000aab0f26&acdnat=1473821889_8c2cac00c9a81f44fb85182d72aff45b
http://ac.els-cdn.com/S0140197115000597/1-s2.0-S0140197115000597-main.pdf?_tid=a616cbc6-7a26-11e6-baf6-00000aab0f26&acdnat=1473821889_8c2cac00c9a81f44fb85182d72aff45b
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/955/art%253A10.1007%252Fs00127-010-0208-0.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00127-010-0208-0&token2=exp=1473822905%7Eacl=%2Fstatic%2Fpdf%2F955%2Fart%25253A10.1007%25252Fs00127-010-0208-0.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00127-010-0208-0*%7Ehmac=1e82ed468e1e146c6516d736559ef0082f89fa5597c61536ad567eeed2785a37
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-0303-9.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00787-003-0303-9&token2=exp=1473822910%7Eacl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.1007%25252Fs00787-003-0303-9.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00787-003-0303-9*%7Ehmac=a4cecebd9f7c1e5fc45cef2cb40aeec28f41961a4651fb2ad67864cf5dc43d4a
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-0303-9.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00787-003-0303-9&token2=exp=1473822910%7Eacl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.1007%25252Fs00787-003-0303-9.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00787-003-0303-9*%7Ehmac=a4cecebd9f7c1e5fc45cef2cb40aeec28f41961a4651fb2ad67864cf5dc43d4a
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-0303-9.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00787-003-0303-9&token2=exp=1473822910%7Eacl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.1007%25252Fs00787-003-0303-9.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00787-003-0303-9*%7Ehmac=a4cecebd9f7c1e5fc45cef2cb40aeec28f41961a4651fb2ad67864cf5dc43d4a
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-0303-9.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00787-003-0303-9&token2=exp=1473822910%7Eacl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.1007%25252Fs00787-003-0303-9.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00787-003-0303-9*%7Ehmac=a4cecebd9f7c1e5fc45cef2cb40aeec28f41961a4651fb2ad67864cf5dc43d4a
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-0303-9.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00787-003-0303-9&token2=exp=1473822910%7Eacl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.1007%25252Fs00787-003-0303-9.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00787-003-0303-9*%7Ehmac=a4cecebd9f7c1e5fc45cef2cb40aeec28f41961a4651fb2ad67864cf5dc43d4a
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-0303-9.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00787-003-0303-9&token2=exp=1473822910%7Eacl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.1007%25252Fs00787-003-0303-9.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00787-003-0303-9*%7Ehmac=a4cecebd9f7c1e5fc45cef2cb40aeec28f41961a4651fb2ad67864cf5dc43d4a
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-0303-9.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00787-003-0303-9&token2=exp=1473822910%7Eacl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.1007%25252Fs00787-003-0303-9.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00787-003-0303-9*%7Ehmac=a4cecebd9f7c1e5fc45cef2cb40aeec28f41961a4651fb2ad67864cf5dc43d4a
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-0303-9.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00787-003-0303-9&token2=exp=1473822910%7Eacl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.1007%25252Fs00787-003-0303-9.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00787-003-0303-9*%7Ehmac=a4cecebd9f7c1e5fc45cef2cb40aeec28f41961a4651fb2ad67864cf5dc43d4a
http://download.springer.com/static/pdf/784/art%253A10.1007%252Fs00787-003-0303-9.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00787-003-0303-9&token2=exp=1473822910%7Eacl=%2Fstatic%2Fpdf%2F784%2Fart%25253A10.1007%25252Fs00787-003-0303-9.pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.1007%252Fs00787-003-0303-9*%7Ehmac=a4cecebd9f7c1e5fc45cef2cb40aeec28f41961a4651fb2ad67864cf5dc43d4a
http://pediatrics.aappublications.org/content/120/5/986.long

Zwier, S., Araujo, T., Boukes, M., & Willemsen, L. (2011). Boundaries to the articulation of
possible selves through social networking sites: The case of Facebook profilers' social
connectedness. CyberPsychology, Behavior, and Social Networking, 14(10), 571-576.



Table 1: Characteristics of the study sample

Characteristics Total (N = 322)
Age, y, mean, SD * 1440 £ 0.6
Born in Australia, n 322 (100%)
Sex, n
Female 211 (66%)
Male 111 (34%)
English language spoken at home, n 316 (98%)
Cultural background, n
Australian 316 (98%)
European 4 (2%)
African 0 (0%)
Asian 2 (0%)
Middle eastern 0 (0%)
Other 0 (0%)
Socioeconomic position, n °
1-2 13 (4%)
3-4 84 (26%)
5-6 188 (58%)
7-8 25 (8%)
9-10 12 (4%)
Weight, kg, mean, SD °© 51.49+12.9
Height, cm, mean, SD € 156.98 + 7.3
BMI, kg.m?¢ 20.73 +4.2
Weight status, n
Underweight 37 (12%)
Healthy weight 167 (52%)
Overweight 75 (23%)
Obese 43 (13%)

2 Abbreviations: y = years, SD = standard deviation

®Socioeconomic position determined by population decile using Socio-Economic Indexes For Areas
of relative socioeconomic disadvantage based on residential postcode (1 = lowest, 10 = highest).

¢ Abbreviations: SD = standard deviation

4 Abbreviations: BMI = body mass index, SD = standard deviation



Table 2: Levels of screen-time and mental health across time points in the total sample and by sex.

Outcome T1 T2

Recreational screen-time All mean (SD) Females mean (SD) Males mean (SD) All mean (SD) Females mean (SD) Males mean (SD)
Total screen-time 302.60 (194.80) 290.09 (194.84) 326.37 (193.38)  266.55 (195.10) 258.57 (209.35) 281.54 (164.95)
Television/DVD 141.83 (95.20) 139.84 (94.92) 145.60 (96.06) 124.52 (102.97) 121.86 (107.49) 129.53 (94.17)
Personal computer use 38.69 (70.10) 26.32 (46.72) 62.20 (96.55) 33.56 (66.94) 23.56 (57.11) 52.35(79.24)
Tablet/mobile phone use 122.08 (101.30) 123.92 (107.18) 118.57 (89.40) 108.46 (92.08) 113.16 (97.86) 99.65 (79.80)

Non-recreational screen-time

Homework 42.43 (36.09) 43.34 (36.42) 40.69 (35.56) 37.75 (37.35)

37.12 (32.65)

38.93 (45.00)

Mental health outcomes

Physical self-concept 27.63 (7.41) 27.44 (7.66) 27.97 (6.94)
Psychological well-being 46.61 (7.78) 47.33 (7.55) 45.24 (8.07)
Psychological difficulties 15.46 (4.05) 15.64 (3.88) 15.11 (4.34)

27.34 (8.23)
46.57 (8.15)

14.98 (4.64)

26.72 (8.68)
47.20 (7.97)

15.01 (4.36)

28.50 (7.20)
45.39 (8.40)

14.92 (5.15)

Note. SD = Standard deviation. T1 = Time 1 and T2 = Time 2. All screen-time measured in minutes/da



Table 3: Associations of screen-time (T2) and mental health (T2) for the total sample

over 1 school year.

Screen-time at (T2)

Mental health (T2)

Model 1 B (SE), p value

Total recreational screen-time

Physical self-concept

-0.003 (0.002), p = .048

Psychological well-being

20.008 (0.002), p = .001

Psychological difficulties

0.004 (0.002), p = .087

Television/DVD

Physical self-concept

0.002 (0.003), p = 471

Psychological well-being

-0.007 (0.007), p = .257

Psychological difficulties

0.007 (0.003), p = .015

Personal computer use

Physical self-concept

-0.004 (0.007), p = .565

Psychological well-being

-0.025 (0.008), p = .003

Psychological difficulties

0.009 (0.005), p = .054

Tablet/mobile phone use

Physical self-concept

-0.015 (0.003), p <.001

Psychological well-being

-0.008 (0.005), p = .078

Psychological difficulties

0.001 (0.004), p = .799

Homework

Physical self-concept

0.019 (0.012),p = .124

Psychological well-being

20.002 (0.015), p = .874

Psychological difficulties

20.001 (0.023), p = 968

Note. T2 = Time 2, B = unstandardized regression coefficient; SE = standard error. Results are

adjusted for: baseline values, group allocation, clustering, sex, SES, T1 measurements, BMI and
physical activity. 245 and 264 students recorded valid accelerometer wear time at Time 1 on weekend
days and weekdays, respectively. 180 and 175 students recorded valid accelerometer wear time at

Time 2 on weekend days and weekdays, respectively.



Figure 1: Mean screen-time usage across time points in the total sample and by sex.
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Figure 2: Mean mental health scores across time points in the total sample and by sex.
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