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Abstract

Evidence suggests that problematic use of gaming, the internet and social media among adolescents is on the
rise and developing into global growing issues affectimgitiple cognitive, emotional and behavioural

domains. How are these experienced and conceptualized among studentsapdteathers?

The first part of this thesis comprisédo systematic literature reviews on schbaked interventionfor
internet addiction and excessive screen tifradings indicated thaeedto focuspreventiorbeyond time spent
into harms and challenges faced in adolescence through mental health litera&jll alelelopment and by

incorporating parent and teacher mdderacytraining.

Five qualitative studiedollowed asa qualitative needs assessmentestigation. The frsanalyzed key
adolescent motivation®r online engagemerand highlightedcontrol as anew motivational factodriving
engagemenf(This studyled to the development athe control modelof social media engagemeptoposing
individual, social and environmental pathways from normative to potentially problematic online behaviours.
Additionally, adolescent online harmgereconceptualisetly stakeholderas running on aeveritycontinuum

from benefits to harmbeyond addictionParent and teacher perspectiweformedkey recommendatiorfer

media literacy education.

The second part of the present thesis involved two quantitative stadigesed smartphonedistraction

i mpacting student s throughctlheddesign af the fast gsychometric cnstrument within
smartphone s The final study encompasstte assessment afbriefonline randomized controlled trial to
curb smartphonedistracton and findings indicated the efficacy of the intervention and the reduation

potentially probematismartphongelated psychological constructs.

The present thessddressesritical prioritiesand recommendatiorier online harm reduction iradolescence
Dissemination of findingaretimely for media literacy in schools in the Wd other countriewith policy

intentions to safeguard fgr o u N g  peamatipnhl dalthAssessinggmartphone distraction contribst®
theunderstandingf thisemergentlisruptiveconstruct contribing to initiativestoenhance t udent s 6 ac a

performancend weltbeing within higher education and work environments.



Chapter 1: Introduction

1.1Background

Access to information and communication has been facilitated by technological advances, and children
and adolescents are increasingly engaged in technologies for information, recreation and commiication.
spenton nontdigital interactions between 2003 and 2017 for adolescents and young adults in the US has
demonstrated declines of 140 hours a y@avenge & Spitzberg, 2020jvhich may suggest an increase of
digital use in young peple. Adolescents use the new technologies primarily to gather social capital, maintain
constructive interpersonal relationships, and seek help of@ipkir et al., 2020)Despite offering numerous
benefits, the interndtas also enabled excessive use of activities and smartphoichscah result in multiple
mental and physicgbroblemssuch as behavimal addiction, cognitive impairment, and emotional distress
(Derevensky et al.,®.9; Ophir et al., 2020)

1.1.1Social media

Scientific evidence in relation to social media has focused on (i) education opportunities: for media
literacy, perceptions and impacts, and (ii) digital citizenship, mental health and addiction, negative impacts, and
identity-related researcfDennen et al., 2020Fvidence to date derives primarily from three sources: media,
obesity, and behavioural addictions research. Research on sedentary lifestyles has established associations
between screen time amdn-communicable diseaseBehavioural addiction research has provided evidence
on content specifiaddictive use primarily on online gambling and gamingnd emerging evidence on
problematic social media and smartphoneeusnd its associationfo mental health Social media and
smartphone ushave been reported to mplicated in a host of mental healfitoblens such asnxiety,
depression, suicidality, seffarm,negativeselfperception, negative interactions, aggressists and exposure
to harmful content (promoting setfarm or suicidality)arguably in a doseesponse relationshigbi-Jaoude
et al., 2020)Heavy smartphone use and media multitaskinge been associated witleep problemsral poor
cognitive control, academic performance, socioemotional functioning, and an increase of ADHD symptoms
(Boer et al., 2019)Cognitive impacts (i.e., attentional loss) of mobile technologies on daily functioning and

academic performananstitute an emerging arelresearcli{Montagni et al., 2016)

However, despite evidence supporting ttie more time spent onlinexcreasegshe possibility of
exposure to risks and pathological tendencies (e.g., cyberbullying) and potential benefits (e.g., enhancing social
relationships)jongitudinalevidence that time spent using social meadidetrimental formental health over
time is sill conflicting and highly debate@Boers et al., 2019; Coyne et al., 2020; Przybylski & Weinstein,
2017, 2019; Stockdale & Coyne, 2020; Twenge et al., 2018, 2019; Twigg et al., RDR@cademic debates
arguing thethresholds of norative and problematic behavioutdowever, research at a population level on
prevalenceof the different activities within the total mix of recreational screen tinseascewith limited and
conflicting evidence orphysicalandmental healtimpacts deriing from longitudinal researctBoers et al.,

2019; Bucksch et al., 2016; Hygen et al., 20Eherginglongitudinal findingsdemonstrateCoyneet al.,
2



2020) no evidencen the withinindividual leveland moderate association #te betweerindividual level,
suggesting that othaisk factors may account for these associations given the multifaceted and complex
aetiology of these disorderBhis could be partially attributed tmnceptual andhethodological shortcomings
primarily due to: small sample sizes and effect sizes, use of convenience samgdingf inconsistent
terminology andtonstruct proliferationack of commordiagnostic criteriaand standardized assessment tools,
use of different or poor methodological approachdns assessing confounding variables aswhrcity of
representative and longitudinal stud{€older Carras et al., 2020; Orben, 2020; Rumpf et al., 2019)

Still, increasingconcers regarding tle wide impact thaproblematic internet uskeas on adolescent
and adult populationsé |lives in schools, communitd.
especially in East Asian countries where excessive use has become a seriougaltiblisdug¢Koo & Kwon,
2014; Shek & Ma, 2014)in the Western worldexpert institutions have developed position pajzerd
guidelines for screen time for young peopl@merican Psychological Association, 2019; Dubicka &
Theodosiou, 2020; Picherot et al., 2018; World Health Organization, 288i%tempts at governmental level
to clarify the evidence to guide policy choices.

1.1.2Gaming

Gamingis a prominentecreationabptionfor approximately &9 billion individuals (Statista, 2020)
with a large social communitgonferringmultipe positiveeffectsacross domaingColder Carras et al., 2018;
Granic et al., 2014, Griffiths et al., 2017; Nuyens et al., 20HB)vever extended evidence on disordered
gaming led to its inclusion initially in the DS in 2013 (as Internet Gaming DisordetGD) (American
Psychiatric Association, 201,3s a condition for further study with reference to online games, and in 2019 in
the 11" Revidon of the International Classification of Diseases (1CD) (World Heath Organization, 2019)
providing a distinction amonggiroblematicgaming and gaming disorder. Both the DSMind the ICBL1
have been influenced for their diagnostic criteria by the components model of ad@etfbitins, 2005) which
consists of six major components that the behaviour needs to meet in order to be classed as amatidiction
subsequent adaptations on the criteria for social media/smartathdicgorn

Salience excessivepreoccupation with online activities

Mood maodification using the online activity in order to modify mood

Tolerance seeking increasing time or activitglated rewards to achieve satisfaction
Withdrawal when unable to perform the oméi activity

> > > > D>

Interpersonal and intrapersonaindlict: in relationships with significant others, social reationships or
academiatork-relatedproblemsbecause of the activity

A Relapseinability to control the behavioutespite efforts

However, the ICBL1 has focused on two criteria as being more prominent: loss of control for the activity

and negative consequences arising as a reqgatnoing A recent systematic literature reivew and rratalysis



has estimated prevalence of gaming disorder to be 1.96%, which is higher than problem gambing and

comparable to some substametated addictionéStevens et al., 2020)

Gaming gamblingand compulsive seare the behavioural addictions whitih datehave a legitimate
clinical status (DSMb, ICD-11). Emergent research suggesting the presence of social media addiction and
smartphone addiction tia followed the criteria from the components model of addiction (Griffiths 200

the abovementioned clinical manuals adjudtedocial media and smartphone use

1.1.3Problematianternet use (PIU)

In their most pathological formsternet usemeet the criteria for addictidi@riffiths, 2005) and have
been conceptualized as generalised internet addi¢doss & Pontes, 2019)technological addictions
(Griffiths, 1995; Kuss & Billieux, 2017)social networking @diction (Griffiths et al., 2014)and Internet
Communication DisordefWegmann et al., 20175ome of thee addictions have been specific to platfgrm
such as Facebook addictigRontes et al., 2018)nstagram addictioifKircaburun & Griffiths, 2018)and
YouTube addictior(Balakrishnan & Griffiths, 2018)PIU and problemtic online gaming (POGhave been
considered distingbsychoogicatonstrucs, with POG associated more with being male and affecting a small
minority of adolescents, while PIU associated with online gaming, online chatting, and social mégliealyse
et al., 2014; Andreassen et al., 2016)

The proliferation of terms in recent years has suggestadart from a lack of an agreed upon
terminology amongst scholars since interaction with these technologies isiracentreasing need to move
from more generic alkncompassing terms to constructs that address with specificity problematic conditions
associated with a primary online activity or a medium providing access to the activity (i.e., smartphones) to
which young peple form attachmeni{@ hrouvala et al., 2019. Additionally, it reflects: (i) a conceptualization
of online engagememn a continuum from normative to addictive behaviours, with problematic, excessive or
pathological uses manifesting along the continuum, (ii) the constantly evolving nature of amtlintes
of fering diverse wuser experiences, defined by tre
interplay between individual,, soci al and platforn

engagement and their position agathe continuunf{Throuvala et al., 2019a)

Evidence referring to problematic internet use among adult populations referanto different
activities (i.e.general surfing, online shopping, use of online auction websites, socialrkigigyuse of online
pornographyetc) with age being a significant moderator for the majority of these actiylbesnidis et al.
2018) In the context of adolescence, PIU primarily refers to social media and gaming activities with evidence
for other problematic activities, such as compulsive streanYiag{ube (de Bérail et al., 2019)r exposure
to online pornographgMalamuth, 2018)The majority of the previous literature has focused e pent on
social media and/or gaming as evidence for problematic use, and as an increasingly prevalent aspect in sedentary
behaviours overshadowing other more traditional behaviours (e.qg., television viéGlagut, 2017)



Recent evidence has expanded the scopénadiry into specific behaviours associated with
problematic outcomes beyond time spent engaged in the activity: compulsive texting and diminishing academic
performancgWegmann et al., 2017yaily interruptions and reduced productiviluke & Montag, 2017)
excessive selfitaking and negative comparisons associated with narcissistic tendencies, disordered eating,
body image concerns and body dysmorphic disofidelpern et al., 2016; Ryding & Kuss, 2019; Saunders &
Eaton, 2018) the experiencef fear of missing out (FOMO; missing out on pleasurable activities), and
nomophobia (no mobihonephobia)(Buglass et al., 2017; Yildirim & Correia, 201%ompulsive use and
checking behaviourgChan et al., 2014; Klobas et al., 2018xhibiting aggression, cyberbullying and
cyberstalkingKircaburun et al., 2018phubbing(snubbing an individual by using ones smartphone instead of
engaging sociallyjChotpitayasunondh & Douglas, 2016gxting and sex¢haring(Madigan et al., 2018and
problematic smartphone ufidussain & Griffiths, 2019; Rho et al., 2019)

1.2 Adolescenceand Emergent Adulthood

Adolescence is aritical anddemanding developmental periagdth increasingneeds forautonomy
and connectedness, artte display ofhigher negative emotionalitfAmerican Psychological Association,
2002) In adolescence: (i) the peer groopcomesdominantdisplacingparental relationshgp(Albert et al.,
2013) and(ii) it is the period wheragency, cognitive skills, personality formation, and other developmental
milestoneswith many structural and functional changBlls et al., 2016) Early adolescence (14 years) is
characterized by hormonal and brain development, low resistance tprpssures, low risk evaluation, and
poor selfregulation(Blakemore et al., 201@ueto astill developng self-regulatoryprocesses oémotion
control(Berthelsen et al., 2017; Blakemore & Choudhury, 2006; Pokhrel et al.,.2018e adolescence (15
19 years) these processes continue to rmamuiringmore selregulatory skills andbility to evaluae of risks
and benefit§Arain et al., 2013)

Social media and gamimaffer opportunities foreflection, identity explorationaffiliation and new
social skill acquisition(Boyd, 2014)and facilitate and intensify the tasks of adolescent psychosocial
developmen{Patton et al., 2016 Adolescencehowever presents with riskéor the onset of mental iliness
withhalfof ment al di s omidile adaledcerm@M Govenrment, 2011¢ ate childhood and
early adolescence represent the age group with the highest medRidesgut et al., 2010@xperimentation
and susceptibility to problem/risk behaviours (Leather, 2009), and risk for the development of addictions
(Chambers et al., 2003; Kuss & Griffiths, 2@t22012b; 2012c Therefore, investing in adolescent health
provides large benefits in adult life and promoting positive mental health can help prewatigatemental
illness.Engaging adolescents in resgacan provide a rich insight their experiencéDavis et al., 20193nd
it is an approach that has been effective in tackling psychosocial problems with-lsakedlinterveations

increasingly used for prevention purpogeisingood et al., 2017)

Emergent adulthood (approx.-P8 years) forms another critical developmental period, signalling the

transition from lateadolescence to adulthood. In terms of brain development, there is less brain plasticity and



maturation of the prefrontal cortég still developing, impactingeasoning and sefegulatory processes.
Psychologically,this developmental perios marked by changes in critical processesl self-concept
characterisedy exploration, instability, seffocus deeling inbetwee® and optimism(Arnett et al., 2014;
Pavis et al., 1998)The adoption of more adult roles, entering the workforce or further edusatiooompanied
with increased anxiety and ambivalence regarding choices, relationship fornaationomyand financial
independencéBleidorn & Schwaba, 2017; Layland et al., 20l8)ngitudinalresearch has demonstraizd
delayed developmental maturatiand the assumption &weradult roles (i.e., work for pay, dating, driving)
which presentsvith many cultural and social implications and it appears that this trend has been intensified in
the digital age(Bleidorn & Schwaba2017; Twenge et al., 2018; Twenge & Park, 2017; Twenge, 2009)
Additionally, this development stage is also characteriseiddrgased time spent online, less physical activity
and novelty seeking behaviours for emotion regulai@order et al., 2017; Coyne et al., 2014; Henchoz et al.,
2016; Ream et al., 2013)

1.3 Prevention & Interventions

Prevention is an emergent field in psychold@ymerican Psychological Association, 201&nd
comprisesthree different interventiorevels universal prevention (approaches designed for the entire
population), selective prevention (targeted to specific subgroups), and treéifatahal Research Council
and Institute of Medicine, 2009%elective prevention in youth has been recommended as the most effective
method(Choi et al., 2019)Experimental interventions have provided initial evidence that reducing time spent
on social media may increase life satisfaction phgsical activity and decrease depressive symptoms and
other psychosocialoutcomes(Brailovskaia et al., 2020; Mo et al., 202@nline nterventions utilising
techonological solutions hawaso provided initial evidence foefficacy and coseffectivenesyMarsch &
Borodovsky, 2016pswell as &ill-based i nterventi arisciovmetrlyd ftampsoff o
regulation and communicatigGakuma et al., 2017However, evidence on the effectiveness of interventions
in schools for the prevention of problematic internet use, gaming or overall recreational screen time have been
scarce. Additionally, our lowledge of vhich problemsconstitute prevention priorities, wdn intervention
outcomes should be expected andchteffective strategies to approaare lesser known. Given that both
gaming and social media are newly adopted recreational activities, neith potential problematic
presentations, it is timely to review and develop adapth understanding of prevention for online pathologies

and assesheir scope.

1.4 Theoretical frameworks

Different theoretical models have been proposed to sergptanatory frameworks for problematic

online engagemen#ccording toLeeand colleagues2017) the mostprominent oneare he following:

1 Disease model of addictidheshner, 1997)Problematic use is equated to a mental/psychiatric disease

presenwithin the individualwho may exhibit compulsive tendencies

6



Neurobiological and psychophysiological perspec{@eant et al., 2006)The model explamlevels

of dependency (high vs. lowhased on neural activity and imbalances in the dopaminergic,
serotonergic, or opioid systems

The components model of addict{@riffiths, 2005)is analysed in section 1.4ndincludes six criteria
for a behaviour to be classed as addictive

Addictive personality modéLang, 1983)efers to specific personality traits such as neuroticism as
being associated with addictive engagement

Operant conditioning modéMarlatt et al., 1988)According to this model the individual goes through
four stage$rom initiation (engagement due to positive expected outcontrasisitionto orrgoinguse
(engagemerntfor gratification becomes habituatp addiction(engagment becomes the only pathway
to gratification)

Pathological Internet use model afldiction (Davis, 2001)draws from thecognitive behavioural
model emphasizing codive and behaviaral aspectsin problematic Internet use

Social cognitive model of addictiqgBandura, 2001; LaRose & Eastin, 200éjers toa model of
engagement which is determined byline uses and gratificationgpositive expectancies and
difficulties in emotion regulation and control lsdbitual behaviar.

Problematic Internet use mod@aplan, 2002, 2003, 2009)rawing fromthe pathological Internet
use mode(Davis, 2001}thecognitivebehaviaral model of Pathological Internet Use was developed
focusing on themaladaptive cognitions associated with PIU digdinguistesbetween specific PIU
and generalized PILeficompassing broader set ajnline behaviours)The model wagxtended by
accounting for social skilideficits leading t@ deficientseltregulatory capacity and generalisad
specificPIU.

Thelnteraction PersorAffectCognitionExecution #PACE) mode(Brand et al., 2016, 2018)aims
that addictive behaviours are the result of the interaction of predispasiggitive and affective
reactions to stimuli and executive function failumasintained by habital behaviour and underpinned

by an imbalance in thigonto-striatal circuits

The abovementioned theoretical modaissent with limitations in terms ekplanatory power and fail to

explain the underlying mechanisms leadingptoblematic user lack of accouning for environmentakisk

factorswhich act as triggersontribuing to the developmergnd maingénanceof addictive behaviars (Lee et

al., 2017) Somehypotheseformedi like the rich get riche(idnividuals with existing high social suppavill

benefit more from online useffraut et al., 2002pr the compensatorgnodel(KardefeltWinther, 2014)i

have been supportedowever these refer more to motivations for use rather than addressing ther tlhem

pathway tcaddiction.

1.4 Theoretical considerations



Given the scarcity of studies and scientific knowledgeeiation to prevention of atsk online
behaviours, the main aim of this thesis is to understand the state of the art of prevention forrthkese at
behavioursandto explore and define prevention priorities as these are understood by important deakehol
and the relative importance they ascribe to the issues and the impacts expéRawlestty et al., 20167 he
majority of research conducted in schools is of a quantitative nature. However, these studieofailéaiph
in-depth data and there is no evidence of multiple stakeholder perspectives in defining pridritiefore,
concerns and recommendations as a amftbrmant approachwill be explored Second,a theoretical
explanatory framework innderstanding these phenomevifi be developedThird, one key priority area of
stakeholder concemill be isolatedand an interventiowill be designed to target this behaviolio achieve

these aimsin this thesis a mixed methods research des@m uilized.

The present thesis drafes its quantitative investigatioinom two large theoreticdfamewworksthe
distraction conflict theoryBaron et al., 1978)heory of social facilitatiorfZajonc, 1965)andthe perceptual
control theory(Powers, 1973)Thedistractionconflict theory provides an explanatory framework fan
individual's performance oa task which is hindered due to an attentional conflict which interferes with
concentratioron the primary taskBaron et al., 1978)Peformance in simple tasks fecilitated by arousal
experiencd when performing in the presence of othevhereasn complex taskgperformances inhibited
under the samarousalZajonc, 1965)In this thesis it is suggested that adolescents experience the gaming and
social media environment as a fun, engaging but also perforrdgive®@ environment, where peers constantly
monitor and socially compare activity and engagement. This may facilitate and encperémenancé onl i ne

but may also create attentional ardwsal a constant distraction from main activities.

Following on from the two abovementioned theoti@perceptual control theorgPowers, 1973)
viewed as the new impactful theory in psychology, following behaviourism and the cognitive perspective
(Mansell & Marken, 2015)behaviours ar¢the result of ndi v i d ata tostdl theireven gercepions.
Therefore khaviourfocuses on reducintpe potentialdiscrepancybetweentie occurrence divo competing
goalswhich maybe mutually exclusive. Thidiscrepancy results in conflict and therefore potential distress
requiringa readjustment of the perception in order minimise the discrepbeivyeen the perceptioasd the
ensuirg distressing experienc&he basic premise of this model is therefore the perception which engages in a
feedback loop of comparisavith othersand action. Based grerceptual control theorgdolescentdehaviour
online could be motivated arnfe resultof the need to maintain consistency and to emotionally regiiate
providing a source for distractioDistraction therefore may act as a facilitator to conflicting and distressing
experiencesSo c i al f aci | ipreaendealine may berbinforcedin evell-sebearsed behaviours
(i.e., routinéhabitualonline engagemenproviding ample opportuties for distractionwhile in poorly learned
or challenging taskét maydeteriorate performand®la@ania & Moran, 2001; Zajonc, 19633ecent evidence
suggests that social presence may have strong effects on attentional processes and may even influence neuronal
activity (Belletier et al., 2019)



These hreetheoretical frameworksombinedalong with psychosociand structural platformelated
factors influencing social media and smartphone use led to the development of a new hybrid theoretical
framework, named thé c o nt r o lbf souial dnediaengagementhich is analysed in Chapter 6. The
control model takes into account individual, social, and environmental progegsesipting, maintaining and
reinforcing online engagementThe control model was primarily developed for social media ubaged on
add escentsd per sonal buacanche largetadapted mrdppked (o gamingas wed e
present thesis was based on this explanatory framework and cerbigleontribution ofother contextual
factors(social and activityspecific)in online engagemeraind distraction, as one of the key themes to focus
prevention efforts.

15 Thesis étudiesand outline of chapters

This thesis utilises a mixed methods approach and draws on data from adolescents aadd/oldegadults

in the UK. Thepresent thesis is being divided in four main parts: (i) understanding current state ofecteabl
prevention for PIU, (ii) understanding underlying mechanisms of engagement and potential harms, (iii)
addressing concerns and recommendations , and (impgawmt recommendations with a focus on smartphone

distraction.

An outline of the thesis chapters is presented belowFande 1presents the studies conducted for this thesis

and the order in which they were conducted.

Study 1
2 Systematic Literature Reviews

Study 2

5 Qualitative/multi-stakeholder assessments of
intervention needs and recommendations

Study 3

Development and validation of Smartphone Distraction
Scale (SDS)

Study 4

Online Randomized controlled trial to reduce
smartphone distraction

Figurel. Thesi® st udi es

Chapter 1: Introduction . This chapter provides averview of the literature on internet use in adolescence,

provides operational definitions and outlines the research aims across the studies.



Part 1: Understanding current state of schoolbased preventionfor PIU

Chapter 2: Literature review I: School-based prevention foradolescentinternet addiction and gaming
disorder. This chapter covers a systematic literature review on sdiaseld preventioprogrammes for
Internet addiction targeting adolescents and exagit h e progr amme sand faudref e ct i \

recommendations for prevention.

Chapter 3: Literature review Il: The role of recreational online activities in schocbased screen time
sedentary behaviour interventions for adolescentsThis chapter reviews screen time and its role within

sedentary or obesigchootbased interventions targeting adolescentsaasdsses thedfficacy.

Chapter 4: ThesisMethodology. This chapter outlines the methods utilised in the empirical studies, providing
a rationale for each chosen method and general methodological aspects. The specific methodology used in each

empirical study will be included in the relevant chapters.

Part 2: Understanding underlying mechanisms of engagement and harms

Chapter 5: Motivational processes and dysfunctional mechanisms of social media use among adolescents:
A gualitative focus group study. This chapter exploresdalescent online uses ambtivations for social

networking site use.

Chapter 6: A &ontrol modeld of social mediaengagementn adolescenceA grounded theory analysis
This chapter analyses a conceptual model outlining the psychological processes involved in social media use,

integrating individual, social, and environmental variables.
Chapter 7: Perceivedchallenges andonline harms: A psychological perspectiveto social media use

impacts on a continuum. A thematic analysisThis chapter outlines adolescenitallenges and poteat

onlineharms as conceptualized by students, parents and teachers.

Part 3: Addressing concerng ecommendations Stakeholder perspectives

Chapter 8. Policy recommendationsfor prevention of problematic adolescent online experiences
Parental perspectives This chapter presents parental perceptions of intervention needs to prevent problematic

online uses and reduce conflicts within the family environment.
Chapter 9: 6 An etlaomber o f Tenaomertperspactvés: for preventionof problematic

adolescent online experience$ his chapter presents teacher perceptions of recommendatischootbased

prevention.
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Part 4: Acting on recommendationsi The case ofmartphone distraction

Chapter 10: Smartphone distraction i An emergentconstruct in the smartphone literature. This brief
chapter provides operational definitions for the construct of smartphone distraction and provides a short

overview for its role as an emergent construct in the smartphone literature.

Chapter 11: Exploring the dimensions of smartphone distraction: Development, validation,
measurement invariance and latent means differences of the Smartphone Distraction Scale (SDS)
This chapter outlines one primary area of concern identified by stakehddgraction from smartphone use
due to theneed to attend to external notifications and internal trigdeatditionally, thechapter outlines the
process of developing and testiagnew scale measuring distraction from smartphéoeseliability, validity

andgenderinvariance

Chapter 12: The efficacy of an online intervention programme for smartphone distraction in University
students: A preliminary randomized study. This chapterassesses an online intervention combining
mindfulness, mood tracking and setbnitoring of usage to reduce sitpnone distraction measured with the
SDS.

Chapter 13: Synthesis, limitations and implications and conclusionslhis chapte synthesises findings of

the previous studies and theoretical and applied implications and provides recommendations for futtine resea

1.6 Research question and aims

The overarching research question relating to this tleesis

- What are the perceivezbncerns for online engagamemtadolescence and what are the prevention

priorities in schocbased prevention?

The main aim of this thesis is:

- To explore the perceived prevention priorities frormalti-stakeholder perspective in relation to

schootbased prevention, identify an amefgpriority and design an intervention to reduce it

Additional aims of the thesis include:

- To explore key adolescent motivations
- To obtain an integrative view dhe challenges and harntdf social mediaand smarpthone usm
adol escoeings 6 wel |
- To explore key concerns and recommendations from a stakeholder perspective for early detection and

prevention of adolescent psychmotional distress and cognitive impairment
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- To develop a theoretical understanding of key psychological processes implicsdeidlimedia and
smartphoneise

- To identify a key perceived impact as designated by stakeholders (smartphone distraction) and design
an intervention

- The following two aims were further defined following the qualitative input:

- To develop, validate and assd#iss invariance of an instrument to measure smartphone distraction

- To design an evidendmased intervention to reduce smartphone distraction and measure its
effectiveness

1.7 Conclusion

This introductory chaptgrresents a brief overview ofsearch studie®levant to this thesis, as well
asthecontext of the research, and indiestwhy there is a need to explatakeholder viewsn online impacts
and harmsand identify prevention prioritied.he chaptethenoutlinesthe structure of thempiricalchapters
andthe overarching research questions and aiftisis thesisStudy specific aimand rationale for each study
are detailed in the individual chapters.

Chapter2 follows aftercritical operationabefinitions providedbelow andis a systematic literature
review on schoebased interventions to date, exploritigeir objectives, strategies, and effectiveness, and

presents a set of recommendations for future initiatives.

1.8 Definitions

The terms fdin@Ap,fipetobhddbtt condicteompeat sugse dClh)hPeétUhet
Aipat hol ogi c add othenvarationsave bearsused to refer to patterns of problematic balravio
associated with internet udResearch cited for the purposes of the present thesis, may refer to any of the above
terms. Specifically:

Internet Addiction (IA) refers todysfunctionalonline behaviows, meeting core characteristics of addiction:
salience ¢ognitive preoccupation with online activities), tolerance (seeking increasigagamentvith the
activity to achieve satisfaction), withdranstmptoms (when unable to use the Internet), using online activities
to modify mood, conflict (within oneself, in relationships, or with academic/occupational activities because of
online engagement) and relapse (unsuccessful attempts to control theobglfuss et al., 2013)he term

is increasinglybeing substitutedh scientific literatureby the ternproblematic internet usasIA appears to be
increasingly inadequaind limiting (Fernandes et al., 201 Starcevic & Aboujaoude, 2017; van Rooijj et al.,
2017)

Problematic internet use(PIU) has beendefined agia constellation of thoughts, behamis, and outcomes,
rather than a dCapl@aadsHigh, @011, p. Bswihichtcieatas @sychological or social
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di fficulties in an i ndi v ildpezrériadez Kass, 20dNoaa behawooral k , or
pattern of foveruse of the internet with associat
(Restrepo et al., 2020, p..1)

PIU (alongside similaconstructsuch as pathological internet use, internet dependency, and excessive internet
use) is the umbrella term for a variet§ specific problematic activities carried out onlifieresulting in
excessive preoccupation, withdrdwsymptoms, loss of control, and conflichctivity-specific constructs

encountered in the literatuaee the following

problematic social networking site uf@SNSU)(Hussain & Griffiths, 2018)
problematicsocial media uséPSMU) (Raudsepp & Kais, 2019)
andproblematic smartphone ugESU)(Sohn et al., 2019)ith smartphones serving as as the media

to online activities

Problematic smartphone use PSU) refers to an excessive userbbile phonedevices, causing significant

distress and interference in everyday (Bdllieux, 2012; Billieux et al., 2015)

Problematic social media use (PSMU)s defined as a psychological state characteriseccdnstant
preoccupation with social media useseof social media to modify mogthe experience ofegative emotions
when social media is unavailable, and negative consequences in various life domains as a result of excessive

social mediause Kércaburun et al ., 2019)

Internet Gaming Disorder (IGD) refers to a mental health condition of dysfunctiogaiing with impacts
experienced on a cognitivesychological, and emotional level and meeting criteria for addiction according to
the DSM5 (DSM-5; American Psychiatric Association, 2013)

Gaming Disorder (GD) refers to apattern of gaming behavioydigital-gaming or videegaming) of such
severitythat it caugssignificant impairment experienced on a cognitive, psychological, and emotional level
The condition involves increasing priority and involvement in gaming over other activities and esazflatio
engagement despite the negative consequences $Bize 201% formal diagnostic entity in the 11th edition

of the International Classification of Diseas@€D-11; World Health Organization, 2019)rawing a
distinctionwith hazardous gamingith duration for its diagnosis of at least 12 mon{@gorge & Griffiths,
2020)

Distraction is an emotion regulation mechanism of moving attention or mentally distancing oneself from
negative emotions toeutral topic§Senn & Radomsky, 201%8hd is considered one of the key negative impacts

experienced from excessive media use by young péBplezola et al., 2019)
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Smartphone distraction (SD)is a phenomenon reflecting disruption in attention due to smartph@ne us
because of(i) external cues (smartphone notifications received), (ii) internal cues (cognitive salience related to
social media content), (iii) cognitive avoidance to emotionally regulate, and (iv) multitg$kirauvala et al.,

202)

1.9 Other abbreviations

Social Media Use (SMU)

Social Networking Sites (SNSs)

Smartphone Use (SU)

Smartphone Distraction Scale (SDS)

Sedentary Behaviours (SBs)

Screen Time (ST)

Physical Activity (PA)

Fear of Missing Out (FOMO)

No mobile fhobia (NOMO)

Problematic online gaming (POG)

Exploratory Factor Analysis (EFA)

Confirmatory FactoAnalysis (CFA)

Root Mean Square Error of Approximation (RMSEA)

Standardized Root Mean Square Residual (SRMR)

Comparative Fit Index (CFI)

Goodness of fit index (GFI)
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TuckerLewis Fit Index (TLI)

Goodness of Fit Inde$GFI)

Critical Ratio (CR)

15



Part 1. Understanding current state of schocbased prevention for PIU

and excessive screen time

Chapter 2. Literature review | : Schootbased prevention for adolescent

internet addiction and gaming disorder

Throuvala, M. A., Griffiths, M. D., RennoldsoNl., & Kuss, D. J. (2018). Schoolbasedorevention for
adolescentnternetaddiction: Prevention is thieey. A systematiditeraturereview. Current
Neuropharmacologyl7(6), 507 525. https://doi.org/10.2174/1570159X16666180813153806

The present chapteronsists ofa systematic literature review och®olbasedinterventions conducted to
prevent internet addiction andyaming disorderin adolescenceThe study was critical to develop an
understanding fontervention objectives, strategies and an evaluation of the efficacy of current prevention

approachefor IA, andIGD.

2.1 Introduction

Adol escent sb media wuse r e p rmatore rcamsnunieatiom oecreaton iande ne
functionality (Dreier, Wolfling, Beutel, & Miiller, 2015; Kuss & Giriffits, 2014). In spite of the many
beneficial aspects of Internet UBoyd, 2014) problematic internet use (Pltas increase(Kaess et al., 2016;

Kuss, Griffiths, Karila, & Billieux, 2014)and has been associated with less physical gctwit diverse

negative neurophysiological and psychosocial consequences in adolédedre®uw, de Bruijn, de Weert

van Oene, & Schrijvers, 2010; Pontes, Kuss, & Griffiths, 20dBavy use can potentially lead to addiction in
vulnerable adolescenf&uss et al., 2013)and is a growing public health concern with variability in prevalence

rates (from 0.8% in Italy to 26.7% in Hong Kor{®uss, Griffiths, et al., 2014)

Internet addiction (lA) is a complex disorder in terms of its conceptualization, clinical manifestation,
and measurement. For the purposes of the present review, IA is apahatitefined as a consistent and
potentially pathological behavioural pattern, characterized by salience (preoccupation with online activities),
tolerance (seeking increasing time to achieve satisfaction), withdrawal symptoms (when unable to use the
Intemet), using online activities to modify mood, conflict (within oneself, in relationships, or with
academic/occupational activities because of online engagement) and relapse (unsuccessful attempts to control
the behaviourfKuss, Shorter, van Rooij, van de Mheen, & Griffiths, 20Bpecific online activities, such as
gaming and using socialetworking sites (SNSs), are particularly relevant to adolescents and constitute a
popular form of entertainmer{Griffiths et al., 2004; Griffiths &Kuss, 2011; Kuss & Giriffiths, 2052
However, both are increasingly recognized as having addictive qué®&rezGuanix, 2014; Kuss et al.,

2014) with many common but also soriosyncratic characteristic®\ndreassen et al., 2016; Griffiths &
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Kuss, 2011; Kuss & Griffiths, 2012 2017) IA and gaming addiction have been well evidenced for their
negative impacts, and social media addiction is increasingly associated with negative consequences on
academic achieveme(gteo, Park, Kim, & Park, 201&nd related problems (i.e., procrastination, distraction,

poor time managemengKirschner & Karpinski, 2010)less physical activity, and greater unhappiness

Leeuw et al., 2010)Given the academic and psychosocial burden, lmothdming and social media use, any
recognition of a dysfunctional Internet use pattern needs addressing at the crucial developmental stage of
adolescencaltiala-Heino, Lintonen, & Rimpeld, 2004; Kuss & Giriffiths, 2012a)

2.1.1 Adolescence and IA

Adolescence, operationally defined as tleelopmental period between the ages of 10 to 18 years
(American Psychological Association, 200@presents a vulnerable period for engagement in risky behaviours
(i.e., alcohol drinkig, drug taking and engaging in violen@edather, 2009)and the development of addictions
(Chambert al, 2003; Griffiths & Kuss, 2011)t is also a critical period of value formation, personality, and
rapid psychologidadevelopment, characterized by the adoption of various lifestyle, health behaviour and
educational choices, which hold a defining role in adulthgadtiala-Heino et al., 2004; Pavist al, 1998)

Need satisfaction (e.g., peer communication;aeffression, desire for recognitiqibju et al, 2016; Liu et al.,

2016; Soket al, 2014)and peer group pressur@ssen, 2009may offe  a par ti al explanati
high online media use frequency and high engagement in potentially addictive online bel{Bealibayeva

et al., 2016; Kuss & Griffiths, 2012afonsiderable research has focused on treatment for affected individuals
(Chunet al, 2017; Day, 2017; Khazaal et al., 2012; Kieigal, 2012; King & Delfabbro, 2014; Kingt al

2011; Young, 2011)However, researchers in this field are increasingly discussing prevention and health
promotion as a method of positively impacting yoatiyagement with the online environméaess et al.,

2016; Tsitsika et al., 2013; Turel et al., 201A3cording to the American Psychological Association (APA)
guidelines for preventio2014) the prevention field has documented its effectiveness and is progressively
acknowledged as a crucial component of practice, research and training, bridging research and public policy.
Evidence based prevention practices are therefazeuraged to be viewed as complementary to treatment and
crisis intervention with numerous benefits (i.e. reduction of illness and problem behaviours, enhancement of
human functioning and reduced health care costs) for policy making, health and wellpleimation
(Throuvala, Christidi et al., 2018)

2.1.2 Prevention, health promotion, and addiction

Prevention is broad term encompassing a wide array of interventions aimed at reducing the incidence
of disease and disability, or slowing the progressind exacerbation of a condition, with health promotion
serving as a component of preven{iational Research Council and Instiwtf Medicine, 2009)Prevention
approaches mostly encountered in the literature have been categorized according to two definitional frameworks
(Caplan, 1964; Gordon, 1983 a p | @964)amework comprisegrimary (prevent onset of a disegse

secondary(reduce the incidence of a disease) #artiary (reduce the impact of a persistent health issue)
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prevention, emphasi zing a (la88)lframewotk eanprisds thigelevelp e c t i
universal(targeting a wide populatiorgelectivetargeing subpopulations) ariddicated preventioftargeting

at risk or vulnerable individualsfNational Research Council and Institute of Medicine, 20®%alth
promotionrefers to the combined educational and environalegesources driving heal{fKok et al, 2004)
Prevention programmes to address risky adolescent lifestyles have historically been aimed towasedsnon
(primary prevention), screening for potential prokderfsecondary prevention), and treatment (tertiary
prevention) for adolescents who exhibit problematic behaviours, such as substance abuse or problem gambling
(Gupta & Derevensky, 1998Recent fidings suggest more evideAoased, multsystem approaches,
involving parents, schools, the community and other relevant stakeholders in guiding preventio(Reffients

& Glonti, 2016)

2.1.3Need for evidencbased health promoting prevention programmes for 1A

There is therefore, current scientific consensus for the need to devedtipcontrolled,
methodologically robust interventions for 1As that are grounded in empirical evidence anyd(@radg et al.,
2008; Kok et al., 2004Evidencebased policy provision needs te mformed by reliable research findings
and appropriate dissemination by the megliavingstone, Haddon, Gorzig, & Olafsson, 201proper
evaluation of schodbased intervention programmes, amdre randomised controlled trials (RCTs) with
embedded evaluation standatainform evidencébased recommendatio(Buschet al, 2013; Shek & keung,
2013; Vondr 8| k ov 8§These ititiatlvas bheuldaakget sp2difid gpulatifres, adolescents)
and specific online activities, such goblematic social media ugBanyai et al., 20179r gaming(Wartberg
et al., 2017; Wartberg & Lindenberg, 20268hould reflect the current state of knowledge, be thdamen,
and have the aim of enhancing skills and competencies associated with risk and protectivéGaffior&
Botvin, 2010; Haggeet al, 2015) This couldhen justify funding and development of public health policy that
could lead to a decrease in the incidence and prevalence(déReew et al., 2010; X et a] 2012) Yeun
and Han(2016) who conducted a metnalytic review on psychosocial treatment interventions that included
prevention initiatives, found large effects for reducing 1A and improvingcsgifrol and selesteem, especlgl
where pareninvolved counselling, selfontrol training programmes or where a specific (thdmayed) form

of therapy was applied.

Detailed protocols to guide the development of theory driven health promotion interventions are now
available. One infent i al approach, f(Kok eteal.,v2004 divides intévamtigni n g o
development into six processes: (i) needs assessment based on the PREIEDEED Model (PRECEDE:
health, behavioural, environmental factors and determinaRROCEED: development, implematibn and
evaluation of intervention); (ii) the setting of
to be learned or changed that may be linked to individual, organizational or community level change) and its
determinants (personar external); (iii) the selection of theoretical methods (i.e., modelling) and practical
strategies to apply it (i.e., video with peer models); (iv) the actual design into one comprehensive programme

that supports the theoretical basis; (v) a plan fosyttematic implementation by the programme users; and
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(vi) a process and effect evaluation to assess effects. However, the authors emphasize careful application of
theory to avoid risk of undesirable outcomes (i.e., they offer the example of how usinggeaddicts as role

models in schoebased programmes has led to increase in dru@ dse to implicit messages that drug use

can still lead to socially acceptable actions-flerg addicts as lecturers] and focusing on the dangers of use,

rather than dasionrmaking skills, social resistance skills, and -sdficacy (Kok et al., 2004)

2.1.4Schootbased prevention of IA in adolescence

The school system is increasingly used as a venue to drive prevention efforts and toteidifess
promotion andoublic health concerndkomano, 2014)This can takehe form of teacher and parent training,
student education, and awareness raisimy enhance protective factors and reinforce positive behaviours or
aspects of the environment that reduce the likelihood of negative occur(Bareano, 204). Schoolbased
efforts are efficient in that they offer access to large numbers of students inredfedste way(Caulkinset
al., 2002; Griffin & Botvin, 2010) Programme benefits have been estimated to exceed programme costs, with
cumulative benefits, potentially in more areas than the intended ones (i.e., academic achievement or other health
promoting behaviourgCaulkins et al., 2002)as assessed in schdialsed addiction preveoti programmes
(i.e. drugs, alcohol, gamblinfNewton et al, 2009; Waltheret al, 2013) Given the similarities between
behavioural and nehehavioural addiction@\lavi et al., 2012; Kuss & Griffiths, 2012b; Sussman et al., 2011)
examining the evidence from school based initiatives in substance addictions, eating disorders and gambling
could fortify the approaches in IA preventi{icksonet al, 2004; Gupta & Derevensky, 1998; Tobler et al.,
2000; Todirita & Lupu, 2013)Findings for the effectiveness of universal school based prevention programmes
appear to be positiv®urlak & Wells, 1997; Wellet al, 2003) whereas the effectiveness ofgating specific
mental health issues is still conflicty@las et al., 2016; Soole, Mazerolle, & Rombouts, 2008)

2.1.5The present study

IA as a phenomenon has been addressed differently in various parts of the world in terms of prevention.
Over the past 20 years, the increased rfskdan South East Asia has prompted respective governments to
initiate comprehensive national prevention and intervention plans as well as considerable investment in
academic research into the behavipteun & Han, 2016; Young®017) For example, in South Korea, with
7% of the population being at risk for IA according to the National Survey on Internet AddR@ib8(Cho,
2016}, IA prevention education has become compulsory by law (Ar86l item 8 National Information Basic
Act) (Cho, 2016) with all levels of education undergoing aagpropriate 1A prevention training with the
support of local and central government. Such initiatives have only bergadly introduced in recent years

in Western countries and are still in an emerging phase in terms of prev@niiehet al., 2015)

King and colleague&ing et al, 2017) who conducted a systematic literature review on worldwide

prevention strategies for disordered and hazardous gaming and Internet use, concluded that: (i) formal
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recognition and definitional confusioemains a challenge in order to develop robust prevention programmes,

and (ii) the prevalence of the phenomenon in a global context and the geographically dispersed prevention
programmes point to the importance of integrating prevention efforts and sutpeasfices across countries,

with attention to cultural differences. Additionally, studies and other reviews report a lack of evidesede
prevention programmes and RCTsc onsi dered the figold standardo in
(Saturni et al., 2014nd effectiveness in educational interventiPi@rgersoret al, 2013)- to guide clinicians,
educators, community centres and other important stakeholders with these types of behavioural addictions
(Shapira et al., 2003; Vondr 8|l kovsg§ & Gabrhel 2k, 20

Building further on the aforementioned findings and the documented benefits of school interventions
in the addiction fieldCaulkins et al., 2002; Griffin & Botvin, 2010jt is timdy to focus on schodbased
initiatives for 1A prevention. More specifically, the aim of this systematic literature review is to (i) identify
relevant prevention programmes oOf protocol s withi
effectivenessand to (ii) highlight strengths, limitations, and best practices to inform the design of new
initiatives, by capitalizing on these studiesd rec
general reviews on prevention of [Kinget al . , 2017; Vondr that bnty\pdtallg Gabr
covered schoeabased IA programmes asrt of the overall prevention initiatives and will focus exclusively on
the effectiveness of school based prevention programmes for adolescents providing recommendations that could

be useful in informing future designs.

2.2 Methods

A systematic literature review was conducted on adolescent dohsedl prevention interventions for
IA and gaming addiction. Inclusion criteria for the present review were the following: (i) all journal ppapers
referring to published protocots preventie interventions, even if not accompanied by an evaluation, as well
as any type of quantitative and qualitative evaluation of effective(igsstudies targeting adolescents, aged
11-17 years in a school environment; (iii) studies with publication datteeen 2002017, since IA
prevention approaches are a relatively nascent field within literature; (nghktlstudies published in English,
German, Spanish and Greek language (the native languages of-aélhors); and (iv) studies targeting

multiple risk behaviours (i.e., drugs, alcohol), where IA was included as one of the targeted behaviours.

Excluded from the review were: (i) studies referring to IA and general prevention; (ii) East Asian
countriesd studies wit h glishhamguaga or with sneat samphesizes, iekb | | s h e
poor transferability of findings due to low ecological validi(jii) studies that evaluated Internet safety
exclusively or schoebased interventions focusing on screen time, as this construct isiameata different
from IA and refers to sedentary behaviours that encompass a variety of behaviours that are not necessarily
Internetrelated (i.e., television watchingfiv) studies on the use of the Internet as a medium for other
prevention purposesnd (v) cyberbullying and gambling prevention studies, as these do not have IA or gaming

as their primary preventive focus.
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The systematic literature search consisted of selecting papers from the following electronic daAsases:
of Science, PsycINFO, BMed, Science DirecaindGoogle Scholaand was conducted using the following
broad search ter ms: prevent * | interventi on, prog
addictiono, isoci al medi ao, isecinelt mnestewor Klihreg es idt
parameters yielded a total of 1,597 hits, which included the following results in each datéblasd:Science
(388 results)PubMed(481 results)PsycINFO(243 results)Science Direc(186 results)GoogleScholar(249
results), and articles identified from other sources (50 results). A flow chart process for the present review is
presented in Figur2 Table2.1 presents an outline of all the reviewed studies. The interventions and outcomes
evaluated in thetudies reviewed were too diverse and not reported in all of the studies to allow a quantitative
synthesis of the findings. A narrative synthesis of type of interventions, outcomes and effectivelneses

applicable- has therefore been provided.

Database search:

*  Pub Med: N =481
*  Web of Science: N =388
*  Science Direct: N=186
*  PsycINFO: N=243
*  Google Scholar: N=249
*  Articles from other sources N =50

[

L 4

N = 356 excluded
* Duplicates=102
,| ¢ Unrelated to prevention=214
v + Different language = 40

N = 1597 articles identified using database search

N = 1241 remaining articles for further analysis

N =103 excluded
Articles on prevention on other
than IA prevention purposes

N= 1138
Articles on Intemnet Addiction and other variables with
some reference to Prevention

| N= 150
4 articles on Internet Addiction with

v :
minimal reference to prevention

N = 988 remaining articles on Internet Addiction relative
to Prevention in general

A4
Total School based IA Prevention studies identified: 20
* Internet Addiction programs: N =9
* Multi-Behavior programs: N= 6

Figure 2. The flow diagram of the selection procéigmrature review 1

2.3Results

All studies that met the inclusion criteria were universal prevention studies, targeting general
adolescent student populatioescept for one indicated prevention studiyndenberget al, 2017) which was
a protocol for a study targeting high risk adolegsdor IA. These high risk adolescents were identified through
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an initial screeni ng b dadaescents mged MBeyears mtaiskofar 8JD)Yoasd i n c |
exclusion criteria (meeting DS criteria for Internet Gaming Disorder (IGD), comatldepression and

anxiety disorders social phobia or performance anxietigterventions varied from digitally supported
workshops(1) and peer to peer trainin@Preier et al., 20150 more complex designs: media literacy
intervention on digital media uséKorkmaz & KiranEsen, 2012) multi-behaviour health promotion
programmes with internet use and gaming included as a target beh@usah et al., 2013; de Leeuw et al.,

2010) to cognitive behavioural group intervention protocdlsndenberg et al., 2017and integrated
intervention models for IAShek & Leung, 2013hat embedded preventive/psychoeducatiand therapeutic

elements in their approach to target at risk and affected adolescents.

Multi-behaviour programmes werbealth education programmes that were part of an integrated
school health promotion programme (as described by the European Network of Health Promoting Schools in
Europe [SHE] in the case of de Leuuw and collea@?@%0) the Utrecht Healthy School (UH8Busch et al.,

2013) and large multaddiction and positive youth development program(®&ek & Ma, 2014; Shek, Ma,

& Sun, 2011) Theseinvolved a range of high risk behaviouather than targeting a single mental health
promoting interventioj68]. Seven such programmes were reviewed, where IA and gaming were part of the
targeted behaviours, but five papers referred to the same progi@mentéong Kong P.A.T.H.S. Programme

The Project Positive Adolescent Training through Holistic Social Progréiredjher et al., 2014)
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Table 2.1

Schoolbased internet addiction/gaming prevention programmes

Obijectives

Brief description/Methods

Sample

Scales used

Results

Country

Primary outcome: the 12
months incidence rate o
IUD. Secondary
outcomes: the reduction
of IUD and comorbid
symptoms and the
promotion of problem
solving, cognitive
restructuring and
emotion regulation skills.

Study protocol: An indicated
theoryled, evidencéased,
systemic intervention study
protocol of a two armed
randomized controlled trial to
measure the efficacy of a 4 week
cognitivebehavioural prevention
intervention for adolescents with
high risk of IUD.

assessments at baseline, and
follow-up at 1, 4 and 12 months. -
weekly sessions (of 90 minutes) t
trained professionals.
intervention consists of 4 module:
addressing: (1) boredom and
motivational problems, (2)
procrastination and performance
anxiety, (3) social interaction and
(4) emotion regulation based on
empirical findings of IUD risk
factors. Cognitive Behavioural
focus: (i) psychoeducation, (ii)
cognitive restructuring
(dysfunctional beliefs), (iii)
behaviour modification (problem
solving skills contingency
management, 4) emotion
regulation training

Total sample for
screening
N=3,240 to obtain
a total N=340 of
high risk
adolescents, 12
18 years, approx.
170 classes in 43
schools

Selfreport questionnaire
(sociodemographic data, usage
etc.), screning for risk of IUD:
baseline, the German version of
Compulsive Internet Use Scale
(CIUS) (Meerkerk et al., 2009;
Rumpf et al., 2011} clinical
interviews to assess IGD based ¢
DSM-5 (American Psychiaic
Association, 2013)riteria, at 12
month follow up (primary
outcome), assessment at baselin
and followups of IUD, potential
risk factors, comorbid
psychopathology + school relatec
consequences (grades + truancy
Other assessment tools: the Geri
Computer Gaming Addiction Sca
(CSAS)(Rehbein et al., 2015)he
German Depression Inventory for
Children and Adolescents (DIKJ)
(StiensmeieiPelster et al., 1989,
2014) the Strength and Difficultie
Questionnaire (SDQ) (Goodman
al., 1998), the 7th scale of the
German adaption of the Fear
Survey Schedule for Children
Revised (PHOKIYD&pfner et al.,
2006) the German version of the
Social Interaction Anxiety Scale
(SIAS) [100,101], the German
Interaction Anxiety Scale (SIAS)
(Mattick & Clarke, 1998; Stangier
et al., 1999)the German
Questionnaire for Assessment of
Emotion Regulatin in Children an
Adolescents (FEEIKJ) Grob &
Smolenski, 2011)the German

N/A

Germany

23



Questionnaire for Procrastination
(APROF)(Hocker et al., 2013}the
German Student Assessment Lis
for Social and Learning Behaviot
(SSL)(Petermann et al., 2014he
German SelEfficacy Scale (SWE
(Schwarzer & Jerusalem, 1995)
and the WHG5 Well-Being Index
(Topp et al., 2015)

User evaluation (acceptanaed
satisfaction with the intervention)

Walther,
Hanewinkel &
Morgenstern
(2014)- Effects
of a Brief Schoal
Based Media
Literacy
Intervention on
Digital Media
Use in
Adolescents:
Cluster
Randomized
Controlled Trial

Dreier, Wolfling,
Beutel & Muller
(2015)-
Prevention of
Internet
Addiction.
Digitally
supported
workshops for
children and
adolescents

Primary outcomes:
1.computer gaming 2.
Internet use: days per
month, hours per day,
and addictive use
patterns. Secondary
outcomes: 3. Parental
media monitoring 4.
rules at home

To enhance students'
awareness of potential
dangers from excessive
media use, initiate
discussion, encourage tt
use of critical thinking
and recognition of early
signs and counter
measures for internet
gaming disorder and
behavioural addictions.

Cluster randomized controlled trie
of a 4 week media literacy
program on dolescent gaming ant
Internet Use behavior (Vernetzte
www.Welten- Connected
www.Worlds), 3 assessment
periods (baseline/posttest/follew
up), delivered by trained teachers

A prevention program consisting
of 3 digital workslops for children
and adolescents, discussing
internet addiction, internet gaming
disorder and diagnostic criteria ar
structural characteristics of game
employing a peer approach. Thre
types of Workshops were provide
i) to raise awareness for potential
IA dangers ii) of Internet Gaming
Disorder and its diagnostic criterit
i) and free to play games.
Students were asked to create th
own free to play game and to
evaluate its structural
characteristics, the game

Students (1014
years) 2,303
students initially-

the German Internet Addiction
Scale (ISSYHahn & Jerusalem,
2001) + additional questions on

1, 843 final use, the German Computer
samplein all 3 Gaming Addiction Scale (KFN
asessment CSASII) (Rehbein et al., 2015)
periods, 27

schools, 102

classes.

N/A N/A

Mixed outcomes: signficant
intervention effects only for
gaming but not for Internet use:
lower increase in selieported
gaming frequency (b=1.10[95%
Cl - 2.06,- 0.13]), gaming time (b
=-0.27 [95% CI 0.40,- 0.14]),
and proportion of excessive
gamers (AOR = 0.21 [95% CI
0.08, 0.57]) (vs the control group)
No intervention effects for
frequency and duration of Interne
use or for stud
parental monitoring or rules abou
media behavior at homthe
number of internet users doubled
during the intervention.

N/A

Germany

Germany
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mechanics and other related
factors.

de Leeuw, de
Bruijn, de Weert game use,

van Oene & compulsiveness of use
Schrijvers (2010) and relatioship with

- Internet and other health behaviour
game behaviour outcomes (alcohol use,
at a secondary physical activity,
school and a psychosocial wellbeing
newly developed and body mass index)

Internet use (hours/day), Multi-behaviour, prepost design, N=475 initially-

pilot project for caseontrol study. N=367 final

The Compulsive Internet Use Heavy internet users presented Netherlan
Scale (CIUSYMeerkerk et al., with more behavioural problems ds
Duration: 2 hours/week for a year sample, studas 2009; Rumpf et al., 2011an (higher SDQ scores 13.8% vs.

by trained teachers, assisted 11-16 years ata adapted version, the Compulsive 1.4% of norheavy users) as well

expert local health agencies and secondary school Game Use Scale (CGUS) (de as game users (14.3% vs. 4.3 of

addiction centres. Media Leeuw et al., 2010), th8trengths  northeavy users). Girls were

Education on: Internet use (digita and Difficulties Questionnaire heavier users (24.3% vs. 17.4%

communication), online bullying, (SDQ)(Goodman et al., 1998) boys) and children of the lower

health promotion
program: a
prospective study

online image, online sexuality,
distorted beauty ideal and Interne
advertisements.

25

generakecondary education
group (33.9% vs. 7.1% nedmeavy
users). Boys were heavier game
users than girls (29.5% vs. 7.7%)
and with higher CGUS score witt
more play time. Heavy game use
were less happy at school and
scored higher on CIUS than non
heavy game ss. Post
intervention effects: the time spel
on Internet (hours/day) and the
number of pathological Internet
users increased (2.22 vs. 1.44) a
(97.6% vs. 95.5% respectively),
during the study. Heavy game us
increased (4.3 vs. 3.24) but
number of gamesers decreased
(64.1% vs. 72.5%). Heavy internt
use was associated with
psychosocial problems. Heavy



game use was associated with
both psychosocial problems and
less physical activity.

Ma, Chu & Chan Learning targets: social Protocol description of the new  N/A N/A N/A Hong
(2011)- skills and abilities, self ~ P.A.T.H.S. teacig package for Kong
Construction of a concept and self internet use consisting of 9 units
teaching pakage management, social on Internet Use: cheating, privacy
on promoting values and social issues, effects of excessive use ¢
prosocial internet relationships life and study, odine shopping,
use and online pornographic materials,
preventing copyright infringements, impacts
antisocial internet on health, negative consequence
use [83]
Andrisane Objectives were Preexperimental research design A total of 90 The Internet Addiction Test (IAT) Results reported significant Italy
Ruggieri, promotion of awareness model for the evaluation of a young subjects (Young, 1998a, 1998b) positive difference ithe post
Santoro, De Caro of subjective relationship prevention intervention program ii (45 males and 45 treatment values for both males
Palmieri, with technologies and schools: a 1 year peer education females) and females: a significant
Capunzo, healthy lifestyles among programme. Use of active methoc decrease in pogntervention IAT
Venuleo & peers (e.g., brainstorming, circle time, scores (i.e., for the severe level,
Boccia (2016} role playing, tutoring, peer action) from 4% to 2.2%, and for the
Internet moderate level from 62% to
addiction:a 42.3%) . However, there was an
prevention observed increase for the il
actionresearch level from 34% to 55.5%.
intervention Researchers did not provide any

possible justification for this

occurrence.
Korkmaz & examine the effects of  10-session peeeducation 825 students, 23  The Internet Use Habits Scale  Findings: i) statistically significant Turkey
Kiran-Esen peer training for secure program: 12 Peer trainers receive 15years,attwo (| UHS) [ YGaltutema z h positive difference (Z=3.267,
(2012)- The internet use on a10 x 90 session and delivered 2 elementary 2007 in(Korkmaz & KiranEsen, p<0.05) in tke experimental group:

Effects of Peer adolescents in Turkey.
Training about

Secure Internet

Use on

Adolescents

40 minute-sessions schools, N=410  2012)

were in the
experimental
group and N=415
were in the
control group.
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in Internet Use Habit Scale total
scores; no baseline differences
between experimental and contro
group ii) statistically significant
difference in IUHS postest scores
(U=40350.5, p<0.05).



Shek & Leung
(2013)-
Development of
an integrated
intervention counselling service" for
model for internet young people with
addiction in Hong Internet Addiction
Kong problems. Includes:
provision of preventive
services at the
community, school,
family and individual
provision. peer and

Description of the
development of the
AYoungster

family levels, and use of

both case and group
approaches.
Hswen,Rubenzah To transfer knowledge
| & Bickham and skills for safe and
(2014)- balanced mobd
66 Cyber h (cellphone and mobile
Mo bi | e S internet) behaviours
Feasibility of an
online and mobile
videogame
curriculum for
teaching children
safe and healthy
cellphone and
Internet
behaviours

Multi -behavioural studies

addiction prevention and

Focus of the counselling model
is: controlled and healthy use o
the Internetunderstanding the
change process in adolescents
with Internet addiction problem,
use of motivational interview
methods, adoption of a family
perspective, mulievel
counselling at the individual,
peer and family levels, and use
of both case and group
appoaches.

A videogamebased education
program consisting of six
educational concepts focusing on
social responsibility and
citizenship to address risk and
protective factors and to build on
competencies relevant to hegith
online usage.

N/A

N=108

N/A

Measured the number of
gameplays for each game, the
proportion of gameplays where
gamespecific success criteria
were achieved and the length of
time required to successfully
complete the game.

Evaluation findings provide Hong
support for the model; use of bott Kong
objective and subjective outcome
evaluation methods.

Positive student perceptions for U
usabilty, feasibility, appeal, and S
perceived impact.: Videogame A
usability of 82.7 percent of the
student sd game
ratings were 4.09 (standard
deviation [SD] = 1.28) for
likeability, 3.54 (SD = 1.61) for
acceptability, and 4.16 (SD =
1.33) for perceivethessage
usefulness.
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Busch, de Leeuw Evaluation of themulti- Results of a pilot study of a N=336, 1516 Most survey items were from the The intervention brought Netherla
& Schrijvers behavioural health secondary school based, health  years Dutch Health Behavior in Scheol significant behavioural changes fc nds
(2013)- Results  promoting intervention  promoting intervention (3 year agedChildren (HBSC) weekly screen time (computer an
ofa curriculum) that simultaneously questionnaire (Busch et al., 2013 television), only for boys. CIUS
Multibehavioural targeted a range of adolescent Family Affluence Scale (FAS) scores were significantly different
HealthPromoting health behaviours that appear to | (Boyce et al., 2006)Strengths anc only for girls (1.37in 2010 vs.
School Pilot interrelated ad interacting Difficulties Questionnaire (SDQ) 1.50 in 2007) and VAT scores
Intervention in a synergistically with common (Goodman et al., 1998the (1.49 in 2010 vs. to 1.10 in 2007)
Dutch Secondary determinants: alcohol use, Olweus Bully/Victim No differences in weekly hours of
School [48] cannabis, compulsive internet an QuestionnairdWang et al., 2009) gaming for boys (still playing for &
gaming, and bully victimization. the Compulsive Internet Use Sca hours/week vs. half hour for girls)
pre-post intervention design. (CIUS) Meerkerk et al., 2009; Only one intervention school,
Rumpf et al., 2011)and the without a control group.
Videogame Addiction Test (VAT) Comparing partipant students
(Van Rooij, 2011)scales on other results with trends over the same
risk behaviours (alcohol period of time (2007 vs. 2010)
consumption, drug use etc) with peers participating in the
Dutch HBSC (2009 vs. 2010) a
significant reduction was observe
on all health behaviour measures
Shek, Ma & Sun  Protocol study: The design of a-4ear project, Since 20052006: N/A Description of the curriculum and Hong
(2011)- curriculum design of the with acurriculum for a positive 280 secondary its rationale: Program P.A.T.H.S. Kong
Development of a Project P.A.T.H.S. youth development program schools, 212,000 (Positive Adolescent Training
new curriculum  universal positive youth (Project P.A.T.H.S.) targeting students, 143 through Holistic Social Program),
in a positive development program  substance abuse, sexuality issue years is a curriculum, in both Chinese
youth Internet addiction, bullying, and and English versions, tailored for
development money and success issues. each secondary school grade, 12
program: The Collaboration of the Research teaching units are designed with
Project Team, the Hong Kong Social reference to 15 positive youth
P.AT.H.S.in Welfare Department and development constructs. The
Hong Kong Education Bureau 20 hour extension phase of the project (3
curriculum- with 10 hours for core more years) involves: 60 teaching
units and another 10 hours for units with specific reference to
elective units, 40 units/grade x 3C five major adolescent
minutes developmental issues (substance
abuse, sexuality issue, Internet
addiction, bullying, and money
and sucess issues)
Shek, Yu, Leung, i) objective outcome The B.E.S.T. Teen Program aime N=679 students = The measures were: i) an Partial support for program Hong
Wu & Law evaluation with a to promote behavioural, emotione 10-11 years, 10  objective outcome evaluation effectiveness, the experimental  Kong
(2016)- pretest posttest social, and thinking competencies schools (5 questionnaire (based on IAT group reported less intention by

Development, experimentaktontrol

to prevent multipleaddictions

experimental and

(Young, 1998a, 1998bgxpert

45% for excessive Internet ude (
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implementation,
and evaluation of
a multiaddiction
prevention
program for
primary school
students in Hong

group design: 1.
addictive behaviours 2.
behavioural intentions 3.
psychosocial
competencies 4.
knowledge about
addiction, and 5. beliefs

5 control) in
Hong Kong

behavioural intention,

psychosocial competencies,
knowledge about addiction,

views and intended learning
outcomes) that was developed ai < .002),group significantly
validatedby the research team,

and assessed: addictive behavio!

= 10.61, S.E. =
predicted parti
use Interet excessively in the
coming 2 years
experimental group scored highel
on psychosocial skills, knowledge

Kong: the about addiction. ii) beliefs about addiction ii) a and beliefs compared to control.
B.E.S.T. Teen subjective outcome subjective outcome evaluation No significant effects for the othel
Program eval uati on: measured program attributes, outcome indicators (i.e. intention
perceptions of the implementer attributes and for smoking). High positiveiews
program progran effectiveness. expressed for the curriculum
content and high program
satisfaction.
Shek & Ma To examine the Social survey datause of a static 3,328 students The modified version of the This study examined the Hong
(2014)- effectiveness of Project group comparison design (pre were recruited Chinese Positive Youth effectiveness of Project P.A.T.H.¢ Kong

Effectiveness of a
Chinese positive
youth
development
program: the
Project P.A.T.H.S
in Hong Kong

Shek & Yu
(2011)-
Prevention of
adolescent

P.A.T.H.S. 4 months pos experimental design)

intervention and provide
supplementary research
findings on its
effeciveness

Examine the longitudinal A longitudinal randomized group Experimental

impact of project
P.AT.H.S.

design with six waves of data,
collected fran 19 experimental
schools and 24 control schools

from 28

for the wave 1
data (4 months

intervention), behaviour, (5) emotional
with 16 schools  competence, (6) cognitive
intervention competence, (7) behavioural

group and 12
schools combls

competence, (8) moral
competence, (9) self

determination, (10) selfficacy,
(11) clear and positive identity,
(12) beliefs in the future, (13)
prosodal involvement, (14)
prosocial norms and (15)
spirituality. 10 item Internet
Addiction Test (IAT) (Chinese
version)(Shek et al., 2008)

and other measures of adolesce
psychological symptoms and risk
behaviour (Substance Els
Deliberate SetHarm Behavior,
Hopelessness, Exposure to
pornographic materials etc.)
Chinese Positive Youth
Development Scale (CPYDS)

group: n = 3,797
at Wave 1, control (Shek & Ma, 2014)

Development Scale (CPYDS)
secondary schools (Shek & Ma, 2014ith 15
subscales: (1) bonding, (2)
resilience, (3) social competence
post (4) recognition for positive

The data collection took place 4
months after the inception of
Project P.A.T.H.S. Compared witl
students irthe nonparticipating
schools, students participating in
the Project P.A.T.H.S. had better
positive youth development and
displayed less adolescent risk
behaviour.

Results demonstrated that Hong
adolescents receiving the prograr Kong
exhibited significantly increases ir
self-control over Internet use. The
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problem analysed with individual growth  group: (n = 4,049 control group showed a gradual

behavior: curve (IGC) modelling at Wave 1) deteriorating tred, while the
Longitudinal experimental group first showed ¢
impact of the slower rate of decrease and then
Project changed to a tendency of increas
P.AT.H.S.in offering evidence for longerm
Hong Kong effects in preventing adolescent

problem behaviour through
promoting positive youth
development.

Busiol & Lee The developmental commentary based on findings of N/A N/A The impacts and coaquences of Hong
(2015)- issues underpinning the the P.A.T.H.S program Internet addiction might be less  Kong
Prevention of P.A.T.H.S programme easily recognized or ignored.

Internet and how these are Project P.A.T.H.S against Interne
Addiction: The addressed addiction, advocates that positive
P.AT.H.S. youth development promotion in
Program adolescence is key to an effective

prevention programme. Results
indicated impovement in
psychosocial competencies and
decrease in problem behaviour v
control group. Authors discussed
the extension phase of Project
P.A.T.H.S. on Internet addiction.
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regards to study designs in paperporting programme evaluations, two studies were randomized controlled
trials (RCTs); one used three assessment points (baselingestosind 1anonth followup) (Walther et al.,
2014) and the otlr used assessments at one, four and 12 months after adrflisstemberg et al., 2017)
Four used prost intervention prexperimental pilot design@ndrisaneRuggieri et al., 2016; Busch et al.,
2013; de Leeuw et al., 2010; Korkmaz & KirBisen, 2012)Threestudies were protocols sfudies with no
accompanying evaluatio(Dreier et al., 2015; Lindenberg et al., 2017; Ma et al., 20AM)analysis of
objectives, methods and respective effeeness of interventions is presented bedmd keychallenges will be

highlighted that can be taken into account when addressing future designs.

Lindenberg and colleagu€2017)designed aluster prospective randomised controlled {avmed
registered trial protocol (intervention vs. assessment oadjfg strict clinical criteria accounting for RCT
methodological elements (randomisatiatipcation concealment, blinding, measuring compliance, controlling
for cointerventions, and accountinigr dropout). Walther and colleague014) designed a twavave
(baseline, posintervention)RCT with two arms (intervention vs. control grou@juster randomisation, in
both studies, was stratifieatcording to school type (based on the German education system). In Walther and
col | eag u(20%4) theshiockdige randomisation led to unequal sample sizes and different types of
schools in the two groups, whuy(20&)seachschoblkwas cdnsiderede n b e |

a unit of randomisation.

Risks of biases were acknowledged in the studies where an intervention was assessed. The following
were identified: selection bias (allocation generat{@usch et al., 2013; de Leeuw et al., 2010; Walther et al.,
2014)f or baseline differences between gr qgpegsmanceot ent
bias (blinding procedures of participants) insiidies, attrition bias (necompletion)(Busch et al., 2013; de
Leeuw et al., 2010; Korkmaz & KiraBsen, 2012)detection biases (blinding process of outcome assessors),
reporting bias (selfeporting or prtial accounting of results), as all of the measures weresgglfts, and social
desirability biases (providing socially acceptable answgkafrisanoRuggieri et al.,, 2016)Biases may
potentially lead to faulty reporting of either beneficial or harmful or incorrect conclusions of intervention
effects, such as lack of proper randomization that may be associated with more positive intervention outcomes
(Gluud, 2006) No protocolswerepreegi st ered with the exced2i7dhat of Li

is a registered prelinical trial.

The programmes targeted adolescents (of various ages betd8gre8rs with the majority targeting
middle adolescence: 118 years(Lindenberg et al., 201710-14 years(Walther et al., 2014)1516 years
(Busch et al.2013) 11-16 yeargde Leeuw et al., 201013-15 yeargKorkmaz & KiranEsen, 2012)8-12
years(Hswenet al, 2014) and 1215 years(Shek et al., 2011)spanning eight countries (Germany, The
Netherlands, Italy, Australia, Korea, Hong Kong, USA, and Turkelggse programmes were delivetada
combination of either trained school teachers (with the guidance of expert health agencies) during class time
(Hswen et al., 2014; Walther et al., 20#ained professionals (psychologists, social workers, and researchers)
and publichealth teamgAndrisaneRuggieri et al., 2016; Lindenberg et al., 2017; Sétedkd, 2016) a research
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team comprising scholars in various disciplii§hek & Ma, 2014)or by peer trainingDreier et al., 2015;
Korkmaz & KiranEsen, 2012)

Intervention sample sizes ranged considerably from 90 adolegkenksnaz & KiranEsen, 2012)o
1,843 adolescents in all three assessment pefivddther et al., 2014yith the exception of the Project
P.A.T.H.S., that used exdégnally large sample sizes (250 schools) across the different phases of its
implementatior(Shek et al., 2011 heduration of interventions varied from two forty minute sessions and ten
peer training session&orkmaz & KiranEsen, 2012}o a three year curriculurgBusch et al., 2013)The
programmes predominantly targeted Internet use and gaming, with thdehatrioural progammes targeting
a variety of adolescent risk behaviours (i.e. alcohol, drugs, and bullying), and aiming for holistic adolescent
growth(Shek et al., 2011Jew studies included some degree of parental involvement and evlukesexkparts
that were customized based on school priorifBssch et al.,, 2013)parental recommendations and
encouragement of medralated communication with childrgivalther et al., 2014)or made reference to
parental engagement in the program(de Leeuw et al.,, 2010Consequently, the programmes featured

variability in the objectives, methods, the assessment tools, and the outcomes they aimed to achieve.

2.3.11A and gamingrelated outcomes

Problematic internet use was assessed as a function of the following variables: internet use disorder
(IUD) and gaming addtion (Lindenberg et al., 2017)A (AndrisaneRuggieri et al., 2016)nternet use halsit
(Korkmaz & KiranEsen, 2012)internet use and gaming frequency, proportion of excessive géivelther
et al., 2014)compulsive Internet use and gam({Bgisch et al., 2013; de Lewet al., 2010)This demonstrates
a wide range in outcomes assessing problematic Internet use and gaming, and reflects the diverse

conceptualizations of the disorder and the conceptual confusion that characterizes research in the IA field.

2.3.2Protective and risk factors

Further to IA symptomatology, the prevention programmes evaluated in the present review aimed to
enhance protective factors and minimize risk variables of IA, reduce comorbid symptoms and negative
psychosocial consequences relatebit These variables were measured as secondary outcomes in the majority
of the studies. Protective factors encountered were individual (rather than systemic) factors, related to skill
enhancement, knowledge imparting and attitude changing, as well wsngdymptoms of comorbidities.
These were related to increase of knowledge of IA risks and impacts, and promotion of psychosocial
competencies: critical evaluation skills, social skills, problem solving skills, emotion regulation acohswedf
skills, cognitive restructuring skills, reduction of impulsiveness-seifcept, selfnanagement, promotion of
healthy social relationships, promotion of awareness of subjective relationship (personal relevance) with

technologies, and social learning (peer fraih

Overall, the following outcomes were assessed to determine whether these prevention interventions
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for IA (i) reduce symptoms or severity, or (ii) confer a change in attitudes in psychosocial functioning compared
to baseline measurddsage outcomeisicluded Internet use and gaming duration/frequency (days per month,
hours per day, and addictive use pattefAsgdrisaneRuggieri et al., 2016; Busch a&it, 2013; de Leeuw et al.,
2010; Korkmaz & KirarEsen, 2012; Lindenberg et al., 2017; Walther et al., 20hé)12month incidence

rate of IUD and reduction of IUfLindenberg et al., 2017Knowledge andittitude shifting outcomasacluded
attitude/mrception or awareness change towards Interne{ArsdrisaneRuggieri et al., 2016; Korknza&
Kiran-Esen, 2012; Shek et al., 201@ehavioural intention, knowledge and shifting of misconceptions
regarding addictiongShek et al., 2016)Skill enhancement outcomiesluded enhanced problesolving, self
control, critical thinking, cognitive restcturing, seHreflection and emotion regulation skillindenberg et

al., 2017; Shek & Yu, 2011&hek et al., 2016)and media literacWalther et al., 2014 Symptom reduction
outcomesincluded comorbid symptoms and negative schelsited outcomegLindenberg et al., 2017)
cognitive, emotional, social, and behavioural competeRoecess evaluation outcoméexluded usability,
likeability, knowledge, and attitude chan@idswen et al., 2014; Shek et al., 2011, 20128yltiple-risk
behaviour outcomeeelated to substance abuse and alcohol(Bsisch et al., 2013)addictive behaviours,
psychosocial competencies, and knowledge about addiQigalitative outcomecluded parental media
monitoring and rules at honfé/alther et al., 2014 hese outcomes were assessed with a variety of assessment
tools.

2.3.3Assessment tools for IA/gaming addiction

A wide variability was also observed in terms of tiagnostic tools used to assess the outcomes of
the programmes with respective differences in theoffytoints that address clinical symptom severity, as well
as those utilized to assess psychosocial symptwmarity and improvement. All studies relied on use of self
report data with the exception of the study by Lindenberg and colle4g0&g) which included clinical
diagnostic interviews according to the DSSMAmerican Psychiatric Association, 201&D criteria to assess
gaming addiction (used as exclusion criterion) in the 12 month fallpwf the PROTECT Study. Two of the
programmegAndrisaneRuggieri et al., 2016; Shek & Ma, 2014)s ed Youngds | est(AT)net Ac
(Shek et al., 2008; Young, 1998a, 1998he Compulsive Internet Use Scale (ClUB)eerkerk, Van Den
Eijnden, Vermulst, & Garretsen, 2009; Rumpf, Meyer, & John, 20&®E) utilized in three studigBusch et
al., 2013; de Leeuw et al., 2010; Lindenberg et al., 200/8)ther and colleagug®014)and Korkmaz and
Kiran-Esen(2012 used the Internet Use Habits Scale (IURSE | m a@ihugan 2007 irfKorkmaz & Kiran
Esen, 2013) Other scales used wereetGerman Computer Gaming Addiction Scale (CSASKIFN-CSAS
II') (Rehbein, Kliem, Baier, M6Rle, & g, 2015) and the German Internet Addiction Scale (I88hn &
Jerusalem, 200dyere utilized in 2 studiefLindenberg et al., 2017; Walther et al., 2018he Compulsive
Game Use Scal€GUS) used in the de Leeuw and colleagues gR@0)was a norvalidated version adapted
for gaming based on the ClUMeerkerk et al., 2009)Similarly, Busch and colleagu€2013) used the
Videogame Addiction Test (VAT()Van Rooij, 2011Yo assess video game addiction. In Shek and colleagues
(2016) IA was measured with a single item question, therefore addictive behaviour may not be accurately

represented in their results.
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2.3.4Assessment tools for psychosocial impacts and comorbid symapitogy

A number of assessment instruments were utilized to assess psychosocial symptom severity and
improvement reflecting a variability in soe@mnotional impacts and potential comorbid conditions. The
German Depression Inventory for Children (DIK®tiensmeieiPelster, Braundrickau, Schirmann, &

Duda, 2014; Stiensmeiételster, Schirmann, & Duda, 198%)e Strengths anBifficulties Questionnaire
(SDQ) (emotional symptoms, hyperactivity, peer problems, conduct problems and prosocial behaviour)
(Goodman, Meltzer, & Bailey, 1998)as used in three studi@te Leeuw et al., 2010; Lindenberg et al., 2017,
Shek & Ma, 2014)Lindenberg and colleagu¢8017) used the seventh scale of the German adaptation of the
Fear Surveyschedule for Childrein Revised (PHOKIYD6pfneret al, 2006) the German Interaction Anxiety
Scale (SIAS)Mattick & Clarke, 1998; Stangiest al, 1999) the German Questionnaire for Assessment of
Emotion Regulation in Children and AdolescefEEEL-KJ) (Grob & Smolenski, 2011)the German
Questionnaire foProcrastination (APROFRHOckeret al, 2013) the German Student Assessment List for
Social and Learning Behaviour (SS{Petermannet al, 2014) the German SelEfficacy Scale (SWE)
(Schwarzer & Jerusalem, 1995nd the World Health Organizatidfell-Being Index (The WH& Well
Being Index)(Toppet al, 2015) The Chinese ésitive Youth Development Scale (CPYDS) was used in one
study(Shek & Ma, 214) In the case of the muliehavioural studies, scales regarding other risk behaviours

(alcohol consumption, drug use, bullying behaviours etc) were also administered.

2.3.5Intervention methods

The reviewed prevention programmes embracethge of intervention methods used unilaterally or
in combination: (i) peeto-peer approacl{de Leeuw et al., 2010; Dreier et al., 2Q18§)) skill-based,
competency enhancement strategy, psychosocial congpetdnpromote adolescent strengtlesicouraging
critical thinking, seifmonitoring, selfreflection, critical perception and discussion about own use or media
literacy enhancemerfBusch et al., 2013; Dreier et al., 2015; Shek et al., 2(1i§)reduction of comorbid
symptoms and negative psychosocial consequences: anxiety, depression negatirelatddolutcomes €.,
procrastination)Lindenberg et al., 2017)iv) awarenessaising/information imparting about the negative
consequences and potential risks of 1A (all studiaad (v) emphasis on positive psychology (the Positive
Adolescent Training through Holistic Social Programs (Project P.A.T (B%iol & Lee, 2015; Shek & Ma,
2014; Shek et al., 2011, 2016, Shek & Yu, 2011b, 2011a; Yu & Shek,.2013)

2.3.6Effectiveness

Effectiveness measures were reported by seven studies (the remaining being protocol studies), with
the majority reportingnixed outcomes as to Internet or gaming Esé.f e ct s i d) weye céldDlatéde n 6 s
by the authors of this review, where applicaldte,the RCTs and the pexperimental designs, in order to

employ a common method of measuring effectiveness across studies. De Leeuw and colREH@)es
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presented small to medium effect sizes, ranging flen® . 1 1 2 () @oganeng Gse duration sEs to

d=0.401 for internet use duration. In third year students only, a higher effect size was observed for compulsive
Internet use scoresl£0.563). The results indicated an increase in time spent on the Internet (hours/day), in
heavy game use and an riease in the number of pathological Internet users contrary to expectations, but
managed to achieve a decrease in numbers of game users, suggesting that the intervention partially managed to
influence adolescentsd i nt e Theistady aldo conficnfed thegassociatioh e r n ¢

between Internet use and psychosocial problems and between game use and less physical activity.

In the study by Walther and colleagy2614) findings suggested mixed effects for computer gaming
T a decrease in seléported gaming frequency from baseline (Time 1) to-fesdt (Time 2) only for the
intervention group, but an increase was reported fromtpesi{Time 2) to follomup (Time 3) fo both the
intervention and the control groups. No intervent.i
Internet use. On the contrary, Internet use increased during the study duration (15 months), while the number

of Internet users doulde. Studentsd reports of parental monitor

(secondary outcomes) were unaffected by the intervention.

Similarly, AndrisanecRu ggi er i a 2016k ot teaguéeés dn had a medi un
d=0,579 formales andd=0,409 for females) and exhibited a significant decrease iriqestention IAT
(Young, 1998a, 1998lscores in the severe and moderate level, but an increase {{YbAihg, 1998a, 1998b)
scores for the mild level. Statistically significant positive differences in theipesvention findigs (Z=
3.267, p<0.05) were observed for the intervention group vs. the control group in Korkmaz arH Kiram 6 s

study(2012) as measured by the Internet Use Habit Scaleapict postest total scores.

The multibehaviour intervention of Busch and colleag(#&14)also presented mixed findings. The
intervention brought significant behavioural changesvieekly screen time (computer and television) only for
boys, but no differences were observed for boys in weekly hours of gaming. Gender differences were observed
in the results. ClUgMeerkerk et al., 2009cores were significantly different only for girls as VAgores
(Van Roo0i}, 2011) Comparing participating studentsd result:
vs. 2010) with peers participating in the Dutch Health Behaviour in Setgsal Childen (HBSC) study2009
vs 2010 Trimbos Institute in Busch and colleag{2613)] a significant reduction was observed on all health
behaviour measures. No change was observed for time of use or compulsiveness for boys, but boys presented

significantly ewer psychosocial problems in the pwgérvention condition compared to the girls.

Positive results were observed in the mr#tk behaviour programmes. The P.A.T.H.S Project (the
largest positive youth development programme implemented in @&hak & Yu, 2011)ed to a reduction of
IA and increased setfontrol over Internet use. It empied various assessment periods. In the initial phase,
RCT data were collected over eight occasions. In year 2ept@nd postest scores were collected. In year 2,
four waves of data were analysed with individual growth curve models, suggestingpedtisnance and less

risk in the experimental group on various outcomes. In years three and four, six and seven, respectively, results
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were similarly positive(Shek & Ma, 2014) However, an exhaustive appraisal of this large scale project is
beyond the scope of this review that has been analysed in over 120(Sdyadrg Yu, 2011)

The B.E.S.T. Teen PrograifShek et al., 2016presented preliminary objective and subjective
outcome evaluations based on -prervention scores, and predicted a 45% decreased likelihood of the
intervention group to exhibit uncontrollable Internet use, significantly lower intention to use excessidely
higher scoring on psychosocial skills, knowledge and beliefs about addiction, and correction of misconceptions.
Programme participants held high positive views of the curriculum content and programme satisfaction.
However, results were based on sindem scores for each addictive behaviour measured, including IA, that
presented | ow r atangadfiorh RP4ty.31(p@pasttebtla ¢ h 6 s

In the US, the study of Hswen, Rubenzahl and Bich(hwen et al., 2014)rovided a qualitative
evaluation byassessing igame measures of usability and student perceptions of likeability, acceptability and
perceived usefulness of educational videogame content. These were evaluatedirgergestion via
guestionnaires and demstrated that this educational platform appears feasible and effective in increasing

knowledge of healthy and safe smartphone use in school aged children.

Shek and L 6Ehek§léesng, 2013Ppreésented the development of a pioneering integrated
IA prevention and intervention model in Hong Kong (tffeungster Internet Addiction Prevention and
Counselling ServiceHowever, the authors did not provide any analysis of effectiveness findings in this paper
(Shek & Leung, 20135tudies in South East Asian countries identified in the literature (mainly South Korean)
reported positive changes for their outcome vaemfeng et al., 2013; Joo & Park, 2010; Kehal.,2013;
Kim et al.,2007; Mun & Lee, 2015; Park & Kim, 201, Hut were excluded from this review because they were
published in languages unknown to the authors (see exclesienia). Theirfindings should be interpreted
with caution as with very small sample sizes it is inherently more difficult to find the true effects of the
interventions and applicability and transferability of programmes in other cultural contexts bhaarefully
examined. However, lack of wider dissemination of research findings limits the evidence base that is essential
to identify best practicegKing et al, 2017) and to warrant an understanding for preventproaches
conducted in countries where IA constitutes a priority in public health policy and where prevention has already
been established on a national lefién, 2012)

2.4 Discussion

Heterogeneity was observed in the scope, content, outcome evaluation (&erebh time, frequency,
attitudes, habits, etc.), and assessment tools used in the reviewed studies. This partiallyheeflecssitile
conceptualizatiorfor 1A, its complexity, and the different rationales on priorities that an IA prevention
progranme should focus oithe majority of programmes targeted reduction of IA. However, studies presented
mixed outcomes with regards to Internet use and gaming, and it appears that setting reduced Internet use time

as an outcome is rather problematic, simtlarproblems with the assessment tools for its measurement.
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Increasing knowledge for impacts and risks, promotion of protective factors and the enhancement of skills and
competencies, and using piEerpeer training were the main strategies used by theeptin programmes.

The study designs varied from complex RCTs to assess the effectiveness of an intervention that uses CBT
techniques for atisk individuals(Lindenberg et al., 2017; Walther et al., 201d)pilot preexperimental
designs delivered and measured within one school without the use of a contro{AmdripaneRuggieri et

al., 2016; Busch et al., 2013; de Leeuw et al., 2086Yen studies in this review were identifiedupport of

a more integrated approach (mdd&haviour risk)ér promoting healthier lifestyles in prevention effdBsisch

et al., 2013; Busiol & Lee, 2015; de Leeuw et al., 2010; Shek & Ma, 2014; Shek et al., 2011, 2016, Shek & Yu,
2011a, 2011b)However, five of the mukbehaviour prevention studies referredthe same programme and

its extension period (Project P.A.T.H.&Shek & Ma, 2014; Shek et al., 2016; Shek & Yu, 2011b; Yu & Shek,
2013; Shek et al., 20113uggesting that only three programmes addressing multiple risk behaviours to date
have included IA as an outcome among other risk behaviours. This could be attributed to different aetiology,
such as substance addictions (tobacco, alcohol and illicit drugradéjonally being considered as the main

risk behaviours in adolescerftlacksoret al, 2012) the current scientific debate and lack of consensus for the
clinical status of the disorder and its classifica{i@nantet al, 2010;Griffiths et al, 2016; Kuss et al., 2014;
Kusset al, 2017; Pontes et al., 2018)nd potentially the different prevalence rates amongst different countries

that do not signal the same degree of risk for adolescents across countries.

2.4.1Effectiveness of interventions

Three major issues may be critical in terms of intervention effectiveness that appear to be
compromising intervention results and need to be further addressed: i) the diversity of IA/gaming assessment
tools used and the adasce of diagnostic criteria and clinical status; ii) various methodological limitations
encountered in the programmesd designs, and iii) ¢t
variables in |IA prevention studies.

The heterogeneity iassessment tools and -@ff points, the absence of diagnostic criteria and clinical
status, and the use of sedfported data remain critical issues in empirical research ifHé.contested nature
of A is reflected irthe wide use of measurement taadsessing IA and gaming aindhe dimensional structure
of these instrumeni&ortie & Guitton,2013) presenting methodological shortcomings that have an inipact
the assessment of programmesd effectiveness. Thus,
related to assessment and to serving prevention and clinical purpasesample, the construct validity of the
CIUS (Meerkerk et al., 2009presents sound psychometric qualitias, factor loadings are invariant between
heavy and nofheavy usgKusset al, 2013)and the measuresnt neglects other crucial dimensions of the
construct (of withdrawal, tolerance or motives of escapism and social motivitiasy et al., 2013; Lortie &

Guitton, 2013) Similarly, the Internet Addiction Test (IAT) used in two betstudiesises cubff points that
are arbitrary, not reflecting clinical disorder severity based on symptom evaluation, and does not present a

temporal assessment of symptom presélioss et al., 2014)

More recent assessment tools base their factorial analysis on thé EEMPA, 2013) IGD criteria,
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whereas older struments do not reflect this development. New intervention designs should then cautiously
adopt measures that are concurrent to scientific developrh@menberg and colleagué3017)used the only
protocol in this review that applied DSMcriteria forIGD in a clinical interview, excluding gaming disorder

and drawing a distinction between IUD a@B. This is the first prevention protocol that treats IA as a separate

clinical entity from gaming addiction and uses assessment methods other thapaetfata.

Other methodological design limitations that were encountered in the reviewed studies wenee: the
experimental designs, implemented with only one school (i.e., with students of higher socioeconomic
background with higher levels of education), the lack of a control group to assess bgtovgedifferences
(AndrisaneRuggieri et al., 2016; de Leeuw et al., 2010 absence of evidenbased recommendations,
critical in current addiction intervention directiv@dK Drug Policy Commission (UKDPC), 2012)with the
exception of one programn{Busch et al., 2013and of followup assessments to estimate whether benefits
are maintained over the long te(Bhek et al., 2016and small geographically restricted sample sige${4)

(Hswen et al., 2014pdicate the need for further empirical evidence. All studies relied omegmft data and
selfselectionprocesses at a school leyélalther et al., 2014)posing a threat to representative sampling and

the generalizability of the results. De Leeuw and colleag2@$0) reflect on the inability to addresghich

specific components of their intervention are driving the changes observed in tHatgresntion with
certainty, and whether these reflect knowledge benefits or extend to actual behavioural changes. Similarly, it
was uncertain why gender diffeere s i n t he results were ob(@0A3)andd i n
it is crucial that research on genderfeliénces be considered in the design of IA and gaming prevention and

intervention programmes, attending to different gender n@g¢al& Hwang, 2014)

An equally important omission is a pastervention process evation for the assessment of Type llI
errors(Busch et al., 2013)r other biases for thidentification of other methodological shortcomings, and for
a further account of effectivene@hek et al., 2016Process evaluations are considered an essential component
of an intervention, proposed by the nkledical Research CounauidancgMoore et al., 2015nd the APA
guidelines for preventio(2014) as they providenformation about replication in the same context or about the
reproducibility of outcomes that are relevant to policy makers who cannot only rely on effect sizes. Employing
multiple evaluation strategies to allow for triangulation of data has also beanmemnded as an optimum

approach to measure effectivenéSkek & Wu, 2016)

The present review has highlighted the ditgrin programme scope and outcomes and the mixed
results in reducing Internet and/or gaming use. T
attributed by some of the authors to (i) the difficulty in assessing Internet use vs. gaming, thed
developmental trajectory that presents variability in use (increase and change in use with age increase).
However, setting Internet time reduction as outcome appears to be particularly problematic for many reasons,
although less so for gaming, laighlighted in the studies reviewédndrisaneRuggieri et al., 2016; de Leeuw
et al., 2010; Walther et al.,, 2014)n d e [2018)stwdp athough Internet use increased, this was not
reflected in the ClU$Meerkerk et al., 2009coresadding to evidence that time that individuals spend online

is contextual and not generalized may not be the defining variable in problematic use as has been argued by
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others(Griffiths, 201Gy Griffiths & Szabo, 2014; Kuss & Griffiths, 2012¢)he Internet is an essential tool in
modern education anrecreation, but determining the optimal use limit is paradoxical and a general all
encompassing concept (browsing, various types of recreation and social interaction, etc.) in need of further
specification. This can be easier to achieve for gaming shaubistantially more difficult for general Internet
use since it is an integral part of adolescentsd d
studies has an inherent assumption that Internet use is negative. However, contrasjatecsuddictions,

many beneficial effects have been evidenced for Internet use and g&uldgr Carras et al., 2017; Griffiths

et al, 2017) Therefore, what needs to be addressed is determining exactly what is required to be limited when
designing an IA and gaming intervention. Complete abstinence is not proposed as a viable solution to any
intervention(Shek & Leung, 2013; Walther et al., 201t in addition to contextual factors in adolescent life,
examining motivational and harmeduction factors (i.e., educaticstention switching, and dissuasion) have

been proposed to reduce game playing time and addiction (@ue&t al., 2012)

2.4.2Time reduction as a primary outcome variable

Focusing only on time spent online is also limiting in the conceptualization of gahiisg.in the
context of gaming, the criterion of tolerance, which according to the-BE#PA, 2013)relates to increased
time involvement, has increasingly been challeng@dg & Delfabbro, 2016ps not sufficiently representing
theindividm | 6 s experience, with time i n | GPErelatedaddidiiens.ng t h
Conversely, it appears that tolerance reflects more than just the need to increase time involvement, and taps into
powerful structural game characteristassociated with key gaming motivatiomaidequacya perception of
no satisfaction from any game duratiachievementovercoming challenges and progressing,\aedith the
increasing need to acquire valuable game arte{ing & Delfabbro, 2016) Second, there is an increasing
convergence in activities on the Intetrigat complicate the traditional divisions between activities, rendering
prevention and intervention objectives more difficult to operationally define. Recent research evidence
challenges the traditional definitional boundaries between gaming and sewi@rking (Kuss & Griffiths,
2012a)and emphasizes the increased aboetworking activity observed in gaming contexts and vice versa
(Kuss & Griffiths, 2017)or between gaming and galinly activities(King et al, 2010) These appear to share
many common characteristiagith diffused boundaries, including structural differences (in gaming the
elements of interactivity, skilbased play, indicators of progress and success; in gambling: betting and wagering
components, chance outcomes, and monetary characteristics witivalvement)King et al., 2010; Kuss &
Griffiths, 2012a) This issue highlights the complexity in the assessment afealitivities and poses further

challenges in the design of prevention initiatives.

2.4.3Protective, risk and harmeducing factors in IA prevention programmes

An emphasis on protective factdrscharacteristics that reduce the likelihood of décurrencel were
encountered in the studies reviewdth et al., 2011; Shek & Yu, 2011ahesewere intrapersonal protective

factors (i.e., related to genetic predispositions, personality traits and mental disorders), rather than systemic
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(family or community wide). Specifically, the studies highlighted the promotion of positive psychology
variables(i.e., selfesteem, seléfficacy), the enhancement of skills and competencies to prevent IA (i-e. self
control, emotion regulation, and social interactig8hek et al., 2016)and stressed the need for further
assessment of mediating and moderating fachaisnhay influence programme effe¢@alther et al., 2014)

In line with the reviewed studies, the evidence suggests that risk and protective factors have a higher association
with IA in young age grops and supports the need to address intrapersonal variables when designing
interventions: escapism, sédfentity, attention, control and emotion regulation variables, temperamental
characteristics (anger, aggression, addictive proclivity) and negatess stoping(Koo & Kwon, 2014)
resilience, sociemotional adjustment and positive developmental transitions (i.e., from adolescence to
adulthood)Jackson et al., 201 ositive psychology approaches (that increase positive emotions and enhance
social competencig$Schwarzer & Jerusalem, 1998ctive observation and awareness (facets of mindfulness)
(Calveteet al, 2017)

Additional evidence from treatment studies of IA support the approach of strengthening protective factors
(Cashet al, 2012) and minimizing harareducing factorgXu et al., 2012)with the use of various techniques
such asttention switchind di stracting the individual 6sdisauadiornt i on
(perception of others as attempting to prevent playing with coaxing, argumentation, etc.),
rationalization/educatiorftraining to understand impacts of problematic bénay, parental monitoringhow
an individual perceives parental attention on their-lifetive or passiveyesource restrictior{the extent to
which an individual has been restricted to play in terms of resources, i.e., money or equimenegit)ed ost
(perception of financial cost involved in the activityyefraining from engagingPontes et al., 2015pverall,
supporting positive mental health (comprising of both emotional wellbeing and social functioning) ir school
based settings, and stressing agency, autonomy and optimism has been a popitsigor(\Wells et al.,
2003)

Apart from intrapersonal factors, capitalizing on interpersonal protective factors in IA prevention, such as
family involvemen and school relationgJackson et al., 20120 the design and implementation of
interventions, is recommended as being a more effective approach than interventions that focus solely on
adolescenty Ro man o, 2014; Tsitsi ka et al .. HeahQpdorBagtion 6ondr §
increasingly perceivedima ecol ogi cal context, related to an indi
communities and public policig&ok et al., 2004)However, prevention efforts examined in this review are
characterized by a lack of this mdlivel involvement of stakeholders amhdve not tapped into family
dynamics or the impact of parental monitoring and parental closeness, which has been found to be a protective
factor and a major inhibitor of I1ADing et al, 2017; Linet al, 2009)and to reduce game playin@n the
contrary, poor adolescénarent relationshipsave been associated with (8oh et al., 2014 Evidence from
the treatment context demonstrates that multilevel counsellinguding counselling, motivational
interviewing, family involvement, individual and group therapgid multimodal efficacy treatment
(employing a variety of therapeutic approaches with the use of family training and/or teacher education) have
been found to hold promise for individuals with (Bash et al., 2012Y hereforethe family has been proposed

to be the focus of prevention strategi@dora, 2015) by utilizing family-centered approaches, parental
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education, initiatives to improve communication skills with adolescents, promotion of healthy interaction, and
helping the fanty reduce maladaptive family behavioienet al., 2007)

Further to protective factors, the studies reviewed aimed at reducing psychosocial difficulties (i.e.,
motivational levels and social interaction) and comorbid symptoms (i.e. performance anxiety, depression, and
procrastination). This ig1 accordance to IA literature, which emphasizes the strong comorbidity of IA with
various disorders (attention deficit hyperactivity disorder, anxiety, and depre@dme} al., 2014pnd the
association with psychosocial problems. The prospective studypaénbergand colleaguef017)utilizes
therapeutic techniques, such as cognibedavioural approaches to address cognitive biases (i.e., the vicious
cycle of Internet use reinforced by operant conditioning) and behaviour modification (i.e., prolviex aod
contingency management). Cognitive mechanisms (i.e., stonewalling, minimizing, blaming, excusing, and
rationalizing) have been suggested to be implicated if¥ung, 1998g)and CBT has been proposed as the

most effective form of treatment for I1King et al, 2012; Kuss & LopeFernandez, 2016herefore applying

therapeutic techniques for at risk individuals may be a promising approach

4.4.Multi -behaviour, health-promoting focus

The shared underlying determinants, the protective and-tetuting factors of risk behaviours in young
people and the ensuing clustering of risk behaviours has driven the prevention field to integrate practices
enploying a more holistic, muHbehavioural approach in preventiétisk behaviours appear to be interrelated
and according to de Leeuw and colleag(310)and other authoréBusch et al., 2013heavy Internet and
game use and the respective psychosocial problems are not separate concerns, but are concomitant with other
health issues interacting synergistically, indiegtthat prevention programmes should address related health
problems. Sharing common goals (e.g., developing refusal skills, coping with emotions and inhibitions,
considering longerm consequences, and increasing awareness) relevant risk areas (behaisiurs such
as drug and alcohol use, gambling, and gaming) can be thematically int¢btaitset al.2014; Jackson et al.,
2012)and delivered as a broader prevention curriculum that also bears &cadeformance benefits. This
rationale was adopted by the schbaked multrisk behaviour Project P.A.T.H.&5hek & Ma, 2014and the
multi-addiction programme B.E.S.{Sheket al., 2016)

Treatment and prevention strategies that target both problematic Internet use (PIU) and other problem
behaviours, such as problem gambliMau et al., 2014)have been suggested to synergistically improve
multiple health outcomes, leading to a reduction oftaing behaviours in adolescer{ces m a ét @,12012;

Vondr 8] kov § & .Ganbinhdrant linkation @ Gdhéd)ased programmes is the lack of
assessment/screening data at a school (8velrisaneRuggieri et al., 2016; Klaniene & Jocubaite, 2042(l

the practicatifficulty in promoting selective prevention for-ask and/or addicted adolesceftVondr 8| ko v &
& Gabrhelik, 2016)Also, there is a lack of systemapcevention curricula in Western societies, aiming to
endorse an understanding for IA impacts and potential risks, despite the arguably alarming prevalence rates

worldwide. Therefore, an interesting challenge is for researchers to assess the rolesthattheould play in
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the future as part of an overall systemic approach towards Haftending to the specific prevention or
therapeutic needs for -gtk adolescentsand addressing challenges presented in methodology and

implementatior(Formanet al, 2009)

2.5Conclusion

With an evergrowing reliance on technological media for information, work, leisure, shopping, and
communication, the online environment is increasingly meedthglescent needs, and the need to balance
technology use from an early age is growing. The present review provided insights on current evidence of
schootbased prevention initiatives for 1A, the variety of the approaches employed, and their respective
effectiveness. Findings emphasize the scarcity of prevention research. Future research should include RCTs
using rigorous methodological designs to provide eviddrased recommendations. Such studies add to a
growing body of evidence, which may have a consibie impact on the formulation of health and education
policies, as well as on guidelines for schools and parental monitoring. More specifically, future research is
needed to provide further insight into mediating and moderating variables, protectiveramceducing

factors, and focus on the needs of the stakeholders to formulate the design of interventions.

Additionally, reaching a consensus regarding the definition, clinical status and assessment of IA,
gaming addiction and social media addiction wlowlpgrade prevention efforts targeting adolescents
significantly as it will allow comparisons between intervention studies and the identification of factors that are
critical in such interventions. Validated findings could then inform promising stratégid8 prevention.
Researchers and mental health professionals are increasingly acknowledging the necessity of developing and
using prevention approaches, and it is timely that IA is recognized as a problematic condition for a minority of
users and addresd within public health and education policy.

The following chapteis asystematic and critical literature review of recreational online activities in
schootbased screen time sedentary behaviour interventions for adolescents. This chapter reviewsecreen
and its role within schodbased behavioural interventions targeting adolescents and assesss the effectiveness

of these interventions, while highlightimgsuesn the current prevention approaches.
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Chapter 3. Literature review Il: The role of recreational online activities
in schoolbased screen time sedentary behaviour interventions for

adolescents

Throuvala, M. A., Griffiths, M. D., Rennoldson, M., & Kuss, D. J. (2820he role of recreational online
activities in schoebased screen tims=dentary behaviour interventions for adolescents: A systematic
and critical literature review. International Journal of Mental Health and Addjction
https://doi.org/10.1007/s114691 900213y

The present chapter consists of a second systematic literature review orbs®abinterventions conducted
to prevent screen time withgedentary behaviour interventions and evaluate the efficacy of the interventions,
ther limitations andrecommendatias for future studiesThe study was critical to develop an understanding

for intervention objectives, strategies and an evaluation of the efficacy of current prevention approaches.

3.1Introduction

Recent evidence from nationally representative USleadent samples suggests that psychological
wellbeing has decreased since 2012 due to more time being spent on electronic media and s¢fe@amnme
Martin, & Campbell, 2018)The proliferation of media ug€ouncil on Communications and Media, 2046y
the increase in the time spent using mg&aleout et al., 2010; Wahi, 201has brought about an overall
increase in screelmased sedentary behaviour (SB). SB has been increasingly linked to obesity and other
physical and mental health concerns. Prevalence rates feityobave risen ten times in the last four decades
and assuming the current trend continues, there will be more obese children and adolescents than moderately
to severely underweight adolescents by 20&2rld Health Organization, 201 spite of efforts to define
prevention prioritiegMoreno et al., 2011; Pratt et al., 2008urrently in the US about one in six children and
adolescents aged two to 19 years are considered (etsenal Institute of Diabetes and Digestive and Kidney
Diseases, 2017with a 17% prevalence of obesity and 5.8% of extreme obesity (for ages two to 19 years)
(Ogden et al., 2016)n the UK,over one in five children in reception class, and over one in three children in

sixth grade, were found to be obese or overwdidHS England, 2017)

Television (TV) viewing accounts for ottRird of the share in SB time and is considered the mostestudi
behaviour to date and the one most strongly related to overweight conflitemsann et al., 2017However,
there is a significant increase in new media consumption leading {®@&#rt Wood Johnson Foundation,
2014) with screen the (ST) and internet use still requiring further investigafidandelanotte et al., 2009)
Current revised UK public health guidelingzhief Medical Officers, 2019ecommend aaverage of at least
60 daily minutes of MVPA across the week for schagéd children and adolescents using a variety of types
and intensities and with an emphasis on minimizing SBs and increasing break up of long periods of

sedentariness. Increasingly $8commendations include in addition to MVPA a focus on ST reduction
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strategies also reflected in lifestyle interventions for obesity and the increase of physical activity (PA). The
Canadian Paediatric Sociefliyonti & Digital Health Task Force, 2018cently announced a new position
statement proding evidencedased guidance for clinicians and parents stressing four main pillars (i.e., healthy
management, meaningful ST, positive modelling and balanced, informed monitoring of ST and signs of
problematic behaviours), suggesting a transition fronrictigse-only strategies to the inclusion of advice on
gualitative assessment of time spent online and screening . Equally, following a comprehensive review, the
Royal College of Paediatrics and Child HegR019)in the UK recommended an approach to ST tailored to
the child, while the French Academy of Paediat(legherot et al., 2018ecommended developing parental
awareness of risks and benefits and an active involvemaiteimative activities, endorsing balanced use of
ST. All expert advice provision contains a healthy mix of restrictive and active mediation approaches, following
the updated guidelines of the American Academy of Paedig@oancil on Communications and Media,
2016) However, uptake is still poor with evidenokonly 37% of US children meeting ST recommendations
(Walsh et al., 2018)

Evidence to date for ST harm is still weak with potential confounding factors (i.e., low PA, high sugar
intake, data deriving from low soegconomic samples). However, risks appear to be involved in increased ST
(Ashton & Beattie, 2019)Prevalence rates from 30 large and populatipresentative studies demonstrated
an average of 8.1 h/day for SBs, which increased from childhood to adolescence and an ette=edihg
recommendations average of 2.9h/day for(Bauman et al., 2018Lhildren and adolescents in the US have
been found to spend an average of six to eight hours daily ethgra§B, during and out of school, with 32.4%
of children and adolescents on an average school day devoting about three to four hours on TV, playing video
games, or on using a computer for leisure activities, with 95% reporting having access to a smaatptho
45% being online almost constan{lfew Research Center, A)IRobert Wood Johnson Foundation, 2014)

The amount of time children {85 years) in the UK spend daily is approximately two hours online and two
hours TV watching, with online access exceeding TV viewing by 20 miriGtesm, 2019) ST behaviours,

internet use, and gaming are particularly attractive to young people because they involve the active engagement
of the individual rather than the passive nature of TV consumptionhareldre rising parental concerns over
use(Ofcom, 2016, 2018b)it is still unclear how different ST behaviours are related to ob@stpmbs &
Stamatakis, 2015ince the aetiology of obesity is complex and rdfaltieted(Griffiths, 2004)i similar to ST
behaviours that constitute different activities with common, but also different motivations, risk factors, and
clinical manifestatiorfKuss et al., 2014)

Screen timé being a relatively new phenomen(@oombs & Stamatakis, 2015; Griffiths, 2@)0
has recently been operationalized by the Sedentary Behaviour Research Network (SB&Rbnducted a
terminology consensus project to account for sedentary and active time spent oibaseskbipehaviours. This
time is divided into the following categories: (@creationalST (not related to school or work), (&ationary
ST (time spenbn screerbased devices [smartphone, tablet, computer, television] in stationary situations
regardless of context [i.e., school or work]), (é@dentaryST (time spent on screen devices in sedentary
situations regardless of context), and &g)iveST {ime spent on screen devices not being stationary regardless

of context, i.e., playing videogames, running on treadmill while watching(Tmblay et al., 2017)This is
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differentiated fromsedentary behaviours (SBs), a broader construct, incréasiognected to leisure time

(Griffiths, 201Gy, Vandelanotte etal., 2008)nd oper ati onally defined as fian
by an expenditure O1.5 Metabolic Emiung a fSedertayr ¢ ME T
Behaviour Research Network, 2012, p. 54lMese are behaviours that involve limited energy expenditure,

such as sitlown activities (i.e., readingstening to music) as well as involvement in ST.

Research has demonstrated the relationship between ST and obesity in overweight and obese
adolescents and in young adults-@Byears)Maher et al., 2012; Mitchell et al., 2013; Vaterlaus, Jones, Patten,
et al., 2015)However, the evidence is inconclusive concerning the role of PA in SBs. SBs accompanied by a
lack of PA have been identified as a potential risk factor for adolescent i@ iighs, 201() and to partially
dispace physical exercisgiu, Wu, & Yao, 2015)as well as faceéo-face time spent with friends and family,
resulting in lower levels of psychological wellbeifigu et al., 2015; Mannell, Zuzanek, & Aronson, 2005;
Nie, Hilygus, & Erbring, 2002; Twenge et al., 2018}her findings claim obesity to be irrespective of PA
levels and not associated with less engagement in leisagephysical activitie§Gebremariam et al., 2013;
Mendoza et al., 2007%iven the multfactorial nature of obesitfHamulka et al., 2018Yyarious intrapersonal
and interpersonal celates interact, touching upon individual, social and environmental factors, which have
been evidenced as protectiverisk functions Amar asi nghe & SDlaSheenassqciated@vith2 )
other lifestyle choices (such as sleep, diet, and sedentariness), mbiettt promoting obesity, arguably in a
dose response manner, suggesting there is a need for integrated efforts in pré@atpan, 2017)with
attention to the specific activities because correlates differ between television and comp{Babegeet al.,
2013) but with signifcant confounding variabld¥incent Busch et al., 201.3)

Therefore, despite the advantages of adolescent media use documented in severgCstudid®n
Communications and Media, 201&)ere are many studies demonstrating the widespread negative impacts that
excessive ST has on adolescent wellbeing, the increasing prevalence rates of problematic use, and the risk
factors that are associated with the development and maintenance t¥adidiernet us¢Durkee ¢al., 2012;

Kaess et al., 2016; Kuss, van Rooij, et al., 2013; Kuss et al., 2014; Kuss & Grifittih). Apart from the
negative physical impacts of ST sedentary behaviour, there is an emerging literature on the relationship of
prolonged SB and meaithealth problems (i.e., depression and anxi@gare, 2015; Boers, Afzali, Newton,

& Conrod, 2019; Liu et al.,, @5; Teychenne, Costigan, & Parker, 20153luding: severe depressive
symptomatology in obese adolescg@sldfield et al., 2016; Liu et al., 203%)ody weight perception, weight

control behaviours and problematic Internet (Rark & Lee, 2017)leisure Internet and computer use, weight
status, time spent in leisure time PA and other 3sdelanotte et al., 2009nd, various negative correlates

(i.e., bullying, less PA, tanting from school, alcohol use, and unhealthy eating habits), and compulsive and
excessive screen use with psychosocial problems and being over{Beigbi et al., 2013)

Additionally, SBs hag been associated with psychological distress and decreased quality of life, sleep
deprivation (primarily shortened duration and delayed timing) among selgedl children and adolescents
(Hale & Guan, 2015)and unfavourable chges in dietary habitgsebremariam et al., 2013y1obile phone

dependency was found to negatively predict attention and positively predict depression in adolescents, which
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in turn affected social relationships with friends, as well as language, arts, and mathematics ach{&eesment
et al., 2016) Additionally, adolescents ith problematic social media use presented with low-estiéem,
depression symptoms, and elevated social media use levels in a nationally representativéBsanyaiet al.,
2017) Video game playing has also been found to trigger central nervous system @k@uep& Perry, 2006)
that is in turn potentially associated with increased levels of anxiety. To reduce ST therefoes raquirthan
time restriction in addressing problematic content and activities. This may be achieved by providing parental
and child media literacy, focus on screfege recreational activities, and skill enhancement in older children
and adolescen{Bleckmann & Mél3le, 2014)

It has been argued that adolescents are potentially the most appropriate target groups for interventions
due to (i) their vinerability to addictive and excessive behavid@bkambers et al., 2003; Kuss et al., 2013)
(i) a decrease in the engagement with PA compared to previous activity(léaalkonen et al., 2017; Hynynen
et al., 2016; Todd et al., 2015jii) a significant increase in their media engagement and autonomy over
recreational time (highest media and videogame use in late childhood and early adol¢éBebice) al., 2015;
Garcia et al., 2017; Rideout et al., 2040y (iv) an identified need for more research in this age graupdo
reduction of SB¢Biddle, Petrolini, & Pearson, 2014Additionally, there is an increasing scientific focus on
the developmental aetiology or precursors of probl@atalano et al., 2004highlighting the importance of
targeting this age group.

The aforementioned concerns and other negative health outc@imesno et al., 2011)i.e.,
cardiovascular disease, type two diabeteg)cial health indicator€Chinapaw et al., 2011; Tremblay et al.,
2011) and shorter sleep duration particularly for portable de\idgsing et al., 2015)equire interventions
that attend to ST correlates, whether social, physical or emofidoffman & Szafron, 2017)This, in turn,
has led to a growing number of intervention studies that aim to reduce ST and SBs either as a primary or a
secondary outcoméCong et al., 2012plong with other healtoompromising behaviours (i.e., physical
inactivity, and poor nutrition). Schoblased interventions are increasingly suggested as anaffeehicle for
the implementation of these programmes and a growing number of studies document the potential and the
effectiveness of programmes by targeting multiple health behavibats et al, 2014;van Griekenet al,
2012) However, the evidence is still mixgdlynynen et al., 2016)Previous reviews and mesaalyses on
sedentary intervention studies have reported mixed effects ranging from no @ffatis 2011)to small to
medium effect size@Biddle et al., 2015; Maniccia et al., 2011; Schmidt et al., 2@d2Zjignificant intervention
effects for some of the studies repor{@dtenburg et al., 2016; Friedrich et al., 2014; Tremblay et al., 2011,
Van Grieken et al., 20123uggesting a need for optimizing effects.
To further understand the role of recreationalisEBs and the obesogenic environm@gger & Swinburn,
1997)i which is considered an evolving risk factor given the increasing habitual involvement of adolescents in
these behaviours and the way these activities are addressed in sdiasad interventions, a systematic
literature review was conducted for adolasts. The aim of the present review was to identify sehaséd
programmes for adolescents that include recreational ST behaviours additional to TV viewing, and to assess
the ways these are targeted within the interventions and their contribution inge8&&cor increasing PA in
obesityreducing interventions, which has been increasingly recognized as a significant determinant of a host

of health behaviours, including sleep, cognitive, and behavioural outdtMaetin et al., 2018)
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3.2Methods

A systematic literature review was conducted, following the PRISMA (Preferred Reporting Items for
Systematic Reviews and Mesmalyses) guideling®oher et al., 2009)Eligibility criteria were based on the
PICOS (Participants, Intervention, Comparison, Outcome and Study Design) framework to inform the review
objectives (outlined in Table 1 a@).
Literature search

The systematic literature review identified schbaked interventions for ST in SBs, where reduction
of ST beyond TV/DVD viewing (i.e., computer/internet use and gaming) was an outcome. The systematic
search consisted of selectingppes from the following electronic databas&geb of Science, Psyclinfo,
PubMed, Science Direcand Google Scholgrand was conducted using the following broad search terms:
prevent * interventi on, program*, firandomi zed coni
Afsedentary behaviouro, gam*, addict *ki nigi nstietrensedt. uEs
internet use and other interrrelated pathological activities with addictive proclivity (compulsive, problematic
or excessive Internet use) could be a result of excessive ST and were therefore used as a related construct for

the puposes of the review.

3.2.1Inclusion/exclusion criteria

Eligible for inclusion were: (i) protocol studies or studies that evaluated sdetieéred ST or SB
interventions targeting a reduction of scréxased SBs alone or with other physical and mdmalth issues
that included other media use apart from TV viewing (i.e., computer, smartphone, and other media use, online
or offline gaming), (ii) effectiveness SB studies that targeted adolescents agigéd/dars, published between
20072019, as SBs hawrecently started to attract scientific attenti@oombs & Stamatakis,025)and prior
SB interventions mainly examined TV viewing in terms of recreational behaMicemblay et al., 2011Yiii)
interventions where reduction of Svas an outcome, and (iv) studies for which atedt was available, were
published in the English, German, Greek or Polish language (the native languages of the authors) and which
were peefreviewed. Obesity intervention and PA increase studies thhtdied reduction of onlineslated

screertime behaviours as an outcome were also included.

Excluded were studies that involved only PA as an outcome or SB that assessed only TV viewing or
other norscreen (nofinternet), sittingdown, related to leisertime (i.e., reading, and listening to music).
Additionally, schoolbased interventions targeting internet use/addiction and problem gaming or gaming
addiction focus, and mutle-risk behaviour intervention studi&swhich included other than obesity BA-
related risk behaviours (i.e., substance use, and alcblhatye excluded because these have been critically

examined in other reviewd hrouvala et al., 20E).
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Database search: 2,583
*  Pub Med: N=678
*  Web of Science: N =567
»  Science Direct: N=320
*  PsycINFO: N=487
*  Google Scholar: N =456
*  Articles from other sources N=175
v
N = 2,583 articles identified using database search N = 628 excluded
| * Duplicates=320
\] * Unrelated =253
N = 1,955 remaining articles for further * Different language = 55
analysis
l > N=2820 excluded
Articles general issues related to
' N= 1,135 sedentary behaviours
Articles on sedentary behaviours and other
variables with some reference to interventions
N=1320
v articles on physical activity only,
N = 815 remaining articles on sedentary obesity
behaviours relative to interventions in general

Total School-based studies measuring ST
identified: 15

Figure3. The flow diagram of the selection procéisrature review 2

3.22 Data extraction and synthesis

Study selection of ST schebhsed intervention studies consisted of two phases: an initial search for
tittes and abstracts followed by a detailed examination of théekilstudies and their references. Eligibility
assessment was performed by two assegshrough an unblinded review process. Occasions where subjective
judgments differed were resolved by consensus. A data extraction sheet [basedanihthae Consumers and
Communi cation Revi ew Gr o(Cpcbrane Haandbaok ferxSysteraatidc Reviews df e mp |
Interventions Version 5.1.0, 200M/as developed and adapted to account for trials in education setingdies
were assessed for their (i) objectives, SB outcomes, and methodological integrity, (ii) intervention content and
strategies, and (iii) effectiveness. A synthesis of the magtadifindings was undertaken. Reviews and meta
analyses were not included but were consulted in the analysis of the studies ideXitifieeks undertaken
were reported in a flow diagram identifying and documenting all processes of literature seamdtimgsifting
process that led to a specification of the-faltt papers. These were extracted and reviewed by all authors

before the preparation of the manuscript.

Since the studies were randomized controlled trials (RCTs) and protocols of theséRC&Egiewers
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independently assessed their validity and risk of bias based on the following domains: (i)
randomization/sequence generation (including comparability of baseline characteristics), (ii) allocation
concealment, (iii) blinding of students, prders/assessors and outcome assessment, (iv) incomplete data, (v)
attrition and selective reporting bias, and (vi) other sources of bias&neple size justification). Effectiveness
results varied for ST reduction and a critical evaluation of theviegion components and the rationale of the

studies was undertaken in order to explore reasons for this potential variability in the results.

3.3Results

In spite of the plethora of obesity and sedentary behaviour sbheet interventions for children and
adolescents, few studies have included ST behaviours additional to TV/DVD viewing in their assessments,
limiting the number of studies that met the irstbn criteria of the present review. The search resulted in 2,583

items (see flow diagram in FiguB}, and identified 30 published papers analysingniérvention studies (12

of the 15 studies, eight were analysed in more than one paper, presenting a separate rationale/study protocol or
protocol and baseline results and additional effectiveness of RCT papers 3TabEhe studies spanned 16
countries: USA, Australia, zil, Ecuador, Finland, Belgiunthe NetherlandsPoland, Germany, Greece,

Spain, Hungary, Norway, Finland, Iran and China. All studies targeted the reduction of SB and ST as a primary
or secondary outcome amongst other outcomes, accompanied in théymajbmparallel strategies to increase

PA, or other health behaviours.
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Table3.1

Schod-based interventions for screen time

Authors/ Intervention Assessment Periods + Measures Objectives/ Results

Country Characteristics Qutcomes

Babic et al., n=8 secondary schools Baseline + 6 months pesist Primary: Reduction in ST for both the
2015, 2016 n=322 students Adolescensedentary activity Q (ASAQHardy, Booth, & Okely, 2007) Recreational screen tim intervention group (IG) and contrc
i Swi-t ¢ Mage=14.4+0.6 years The 10item Kessler psychological distress sd#essler et al., 2002) (ST) group (CG)M=150 mi n/
off for  puration: 6 months The aggression scal@rpinas & Frankowski, 2001) Secondary: vs.M=1 29 npk0rDB) byt no
Healthy TG: students, parents The strength and difficulties Q. (SDQjruman et al., 2003) Selfreport:  seHlreported statistically significant adjustes
Mi nds 0 consolidated Standards ¢ Tne physical seltlescription Q. (PSDQMarsh, 1996) psychological  wellbeing, difference between the groupd<-

Australia Reporting Trials Household screen time rul@Ramirez et al., 2011) psychological distress 21.3 min/d, p=0.255). No
Protocol + (CONSORT) (Campbell, The pathological video gaming scé&entile, 2009) global physical seltoncept, intervention effects for othe
Registered Elbourne, & Altman, The motivation to limit screen time Q (MLSQ)ubans et al., 2013) resilience, pathologica psychological outcomes (i.e., wel
Randomize 2004) Process evaluation (student retention, adherence, feasibility, satisfaction data) video gaming and being, psychological distress, se
d controlled aggression perceptions), PA, and BMI
trial (RCT) Objective: physical activity Mediation effects for autonomou

(PA) (measured by
accelerometer), body mas
index (BMI)
Costeffectiveness of
interventio

motivation.
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Hankonen
et al., 2016,

Finland
Protocol+
Registered
Cluster
feasibility
RCT

For future RCT:n = 6
vocational schools

n=57 classe$ n =30 IGT
n=27 CG,n=1,123
Age=1517 years
Target group
students, teachers
Duration: 2 years

(TG):

Feasibility study:

n=64 studentsandomized
in matched pairs

n=18 teachers
CONSORT guidelines
(Campbell et al., 2004)

Baseline, 2nonth, 14month followups

Objective measures (i.e. accelerometer, body coitiqos

Selfreport PA, sedentary behaviour (SB) and breaks measures adapted from r
monitoring reports (i.e. Nordic monitoring of diet, PA and overwei@itrdic Council
of Ministers et al., 2012)

A sedentary behaviour measw8&IT-Q (Lynch et al., 2014)

Other health related outcomes/covariates (body composition measures, health
symptoms, dietary habits, sleep):

Self-reported health & physical fithegdational Institute for Health and Welfare, 2016
Somatic symptomgKarvonen et al., 2005; Merikéo, Lahti, Puusniekka, & Partonel
2013; Stahl, EMetwally, & Rimpeld, 2014)dietary habitsHoppu, Kujala, Lehtisalo.
Tapanainen, & Pietinen, 2008; Hoppu et al., 2010)

Psychosocial correlates of PA & restricting SB:

Behavioural Belief¢Fishbein & Adjen, 2011; Francis et al., 2004; Hagger, Chatzisare
Culverhouse, & Biddle, 2003)

PA intention, PA selfficacy/perceived behawoal control(Francis et al., 2004; Hagge
et al., 2003; Markland & Tobin, 2004)

Autonomous and controlled motivatigMarkland & Tobin, 2004)

integrated regulation subscgWilson, Rogers, Loitz, & Scime, 2006)

Automaticity (Gardner, Abraham, Lally, & de Bruijn, 2012)

PA action and coping plannir{§niehotta, Schwarzer, Scholz, & Schiiz,

2005)

Big five personality traits, brief measu@osling, Rentfrow, & Swann,

2003)

Student group climat@Richer & Vallerand, 1998)

Behaviour Change Technique (BCT) @abraham & Michie, 2008PA

& SB related BCT use: i.e. frequency

Acceptance & evaluation (i.e. recall, satisfaction)

Perceived teacher behaur and group climate

Adverse effects (i.e. injuries, illnesses)

Perceived opportunities for SB reduction within schqelrceived teacher actions 1
reduce studentsdé sitting

Teacher: sitting reduction behaviour, motivational behaviour for reducing $t8Ben
Intervention arm only measures:

Recalled number of intervention sessions attenofgervention satisfaction, evaluatio
and use of home workout videos, workbook & website

The perceived autonomy support scale for exercise settings (PASIS&R)er et al.,
2007)

BCTs high vs. low engagemeftiankonen et al., 2015)
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Primary:

Selfreport: PA & sedentary
behaviours (SB) + breaks i
SB

Objective: moderate ¢
vigorous physical activity
(MVPA) + breaks in SB

Secondary:
BMI, ST, breaks in ST
(accelerometry), physica

and mental wellbeing, an
psychological variables (e.c
behavioural automaticity)
Teachers:

Selfreport: sitting reduction
activities + observed studer
behaviour

Feasibility primary :
Student and teache
acceptability of alloation
procedures (i.e., examinin
reasons of droputs) and
feasibility of procedures fol
recruitment, measuremen
retention

Feasibility secondary

PA and SB, BMI, ST, well
being, use of BCTs

Student  perceptions @
teacher sitting reductior
activities

Recruitment rate 64% (fo
students), 88.9% (for teachers
Postintervention student retentio
76.7% teacher retention 93.89
High acceptability ratings of
sessions NI=6.29 on a scale-7)
and eachers1=89.18,89.83 and

SD=7.36, 5,31 respectively
feasibilty of data collection
procedures. Intervention grouj

increased use of BCTM[SD) 3.3
(1.0) in T3 vs. 2.6 (1.5.) in T1] witt

higher use for some (sell
monitoring, graded tasks, ar
barrier identification) but sub

optimal utilization of key BCTs
(i.e., selfregulation, self
monitoring, coping planning)

BCT use correlated highly witl
objective measures of PA=57,

p=.011)

Teachers in the intervention ar
increased the wuse of sittin
reducton strategies at post

intervention and T4 follovwup.
Adjustments on BCTs were mac
for trial phase.



Smith et al., n=14secondary schools Baseline, 8(postintervention) and 18nonths (followup) Primary: Height, weight, Significant intervention effects fo
2014, 2017 n=361 adolescent boys= Resistance training skills battefiyubanset al, 2014) waist circumérence, ST (M= -30 min/d #0.08; p=.03)
Lubans et 1801G,n=181 CG Behavioural Regulation in Exercise Questionrmaiversion 2i (BREQ-2) (Markland & resistance training skills for beverage consumptior
a~I., 2016_ Mage=12.7+0.5years Tobin, 2004) competence o mu_spular _fitness and resistan
iACt i\ cONSORT guidelines Adolescent sedentary activity Q (ASA@Jardy, Booth, et al., 2007) Secondary: objectlvelly training skills. No effects for BMI,
Teen (Campbell et al., 2004)  Sugarsweetened beverage consumption based on 2 itemsN@W schools Physica Measured body compositio WC, % body fat, PA.Sustained
Leaders Duration: 20 weeks Activity and NutritionSurvey (SPANS}Hardyet al.,2011) body, muscular fitness intervention effects for secondal
Avoiding The physical sellescription Q (PSDQMarsh, 1996) resistance training  skil outcomes 18nonths post
Screen The psychological flourishing scale (for subjective viring)(Diener et al., 2010) competency muscular -intervention: ST W1=-32 min/d,
Time . . ) ; " fitness (grip strength anc p<.01), training skill competenc
(ATLAS The pathologlcal video gaming sc&@entlle_, 2009) pushups), ST, sugar and selfregulation. 70% of boys
Australia The aggression scal®rpinas & Frankowski, 2001) sweetened beverag reported using the app for gea
Protocol + The paediatc daytime sleepiness scale (PD¥3jake et al., 2003) consumption, resistae  setting of reduction of ST.
Registered Hypothesizednediators: training skill competency.
RCT Motivation in school sport Goudaset al, 1994) daytime sleepiness

Psychological needs satisfaction (19 items from existing validated sgddpsf al, 2011; subjective wellbeing,

Standaget al, 2003) physical selperception,

The motivation to limit screen time Q (MLS@)ubans et al., 2013) recreational ST,

Screen time rulefRamirez et al., 2011) pathological video gaming

Process evaluation: student attendance, leadership accreditation, teacher satisfacti @nd aggression.

workshop evaluation Qs), parental involvement, satisfaction for all groups, interve

fidelity
Vik et al. n=62 schoolspn=31 1G-n= ST (selfreport and accelerometer based) Primary: ST (for TV/DVD No significant intervention effects
2015 31CG Assessed as (hours per day of TV/DVD watching and computer/games console-u and  computer/ game selfr eport ed T W0OD
The n= 3,147 students reported, on (i) frequency (ii) what playing) and breaking uf 95% CI -0.120.05 p= 0.42),
European  Age: 1012 years 24hrecall) (iii) the number of breaks from sitting time during one hour of TV/D sitting time computer/ game ¢
Energy Duration: 3 years watching, breaks/hour sitting and breaks/school hour. Secondary 44 potential 0.01; 95% CI,-0.10-0.09, p=0.90)
balance CONSORT guidelines Child, parent, school management Qs, audit instrument and staff interviews determinants [personal (i.e accelerometeassessed tote
Research to (Campbell et al., 2004) Instruments for ST behaviours and potential determinants (44 items operationali awareness, attitude) ar sedent ary ti me-
prevent statements) were developed and{ased for comprehension and duration of completi family environment (i.e. 0.181.52, p=0.34) and number o
excessive Student instrument was based on a chi parental practices, ruibreaks in sitti
weight gain (Dewaret al, 2013) setting)] of ST involvement Cl, -0.11-0.33,p=0.81).
among Process evaluation and 4 of breaking up sittin¢ Intervention group reported mor
Youth) time positive attitu
AUP4FL 0.11-0.38, p<0.001) and
Belgium, preferences/ I ik
Germany, 95% CI, 0.080.32, p<0.002)
Greece, breaking up sitting time than th
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Hungary,

control group.

Norway Authors do not propose wide
Registered dissemination of the present
RCT intervention.
Cui et al, n=4schools Baseline, 3 months, 7 months PA and SB A significant decrease in time i
2012 n=346 |G- n=336 CG PA & SB: sedentary behaviour on weekday
Beijing, trained peer leaders, A modification of a validated seveaday youth physical activity questionnaiftgu et al, (M=-20 min/d, p=0.020) at 7
China Mage=12.7:0.5 years 2003) (MVPA, commuting, sedentary behaviour: TV/DVD viewing, computer usi months for IGi reflected primarily
Registered weekly 46min lessons to electronic game playing, exta@urricular reading, drawing/writing/listening to musi from a reduction NI=-14 min/d,
RCT (pilot  iheir classmates sitting to phone call or chat, playing instrumeinfer weekdays and weekendSjevénen p=0.009) in computer usage c
phase) Duration: 4 weeks et al, 2014) weekdays.
Process evaluation (direct observation and focus groupdepth interviews with No effects for other SBs (i.e., TV
principals) DVD, videogames, extracurricule
reading, writing, drawing), MVPA.
Andrade et n=20 schools Baseline, 18 months, 28 months ST, PA, healthy diet Overall intervention effect:
al., 2014, n=1370IGi n=684 CG Validated ST selfeport Q.(Mark & Janssen, 2008) TV time on a we
2015 First stage: n=1224 IG- Assessment on TV, playing videogames, using comijuter Royen et al., 2015) min/d, p=0.02),
Ecuador n=608 CG BMI-z scores, socieconomic status of household (as covariates) ST on a weeken
Registered Second stager=1078 IGi % of adolescents not meeting ST recommendatiénserican Academy of Pediatrics min/d, p=0.03), proportion of
RCT n=531 CG 2001) adolescents that did not reach t

Mage=12.8:0.8years
Duration: 3 years
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recommended ST
p=0.01).

First stage (AL8 months)(n=1224;
n=608 CG):Less increase for I1G \

CG, TV ti me on
115. 7 pa0.063) ar weekenc
day (b = T1p&@00R,
tot al ST on a

1T25.9 pr0.08); and the

proportion of adolescents that d
not meet t hpe0 0BT
Second stage (388 months) if =
1078 adolescents=531 CG):
effects were not maintained in tt
second stage (targeted only PA a
healthy diet). A  significant



Manjumdar
etal., 2013
AiCreat
1010

USA

n=8 schools

n=590, n= 359 IG,n=172

CG

Mage=11.3:0.74 years

low socieeconomic status
(SES)

Duration: 7 sessions

Prepost intervention study Frequency and amount o

The EatMove Q., adaptednstrument for food, ST and other behaviodirsm the sweetened beverages, wat

Beverage and Snack Q. (BS@Jeuhouseet al, 2009)and other studie€Contentoet al, processed snacks, fruits ar

2010) vegetables, recreational S’
PA

intervention effect for TV on ¢
weekday (b $=0D2
in CG i increase in TV time o
weekday (b p=0.03)1
0-28 months: No interventior
effects

No significant intervention effect:
for ST or the other behaviour
(F=0.99,p=0.32) for frequency anc
(F=3.32, p=0.69). Significant
intervertion effects were observe
only for thefrequency and amour
of consumption of sweetene
beverages and processed snacks

Bagherniya
etal., 2018

Iran

Registered

RCT

n=172 overweight anc
obese girlsn=87 1G,n=85
CG)

Mage=13.53+0.67 years
CONSORT guidelines
(Campbell et al., 2004)
Duration: 7 months

PA questionnaire and SCT constructs (séficacy, social support, outcome expectatic Primary: BMI and WC

(i.e., perceived benefits) and expectancies (i.e., values placed on benefits), intenti Secondary: selfefficacy,

perceived barriers. Perceived. social support, outcom

Type and time of PA, duration of SBs (hours of watching TV and hours of ple expectations (i.e., perceive

computer games per daiBagherniyaet al, 2015; Dewart al 2013; Taymooret al, benefits) and  outcome

2010) expectancies (i.e., value
placed on benefits)
intention (i.e., proximal
goals) and perceive(
barriers, SBs

Intervention effects for hours of T\
watching and comyter playing

IG (M=3.2 vs. 2.8,p<0.001), PA
and psychological outcomes (se
efficacy, intention, social support).

Wadolowsk

a et
2019;

Hamulka et

al.,
Poland

al.,

2018

n=464 adolescents,
n=216 boys n= 248 girls
Age=1112 years
Duration: 5 topics

4 time points: baseline-&eeks (IG only), 3 months post follemp, 9 months followup  Nutrition knowledge,
3 weeks x 4 hours/topic attitudes toward nutrition
The Food Frequency Questionnaire for Polish ChildrenHBB84 1 short form; diet, diet quality, SBs, body
sedentary and active lifestyle, nutrition knowledge and secimgraphic characteristics composition

(Hamulka et al.2018)

Nutrition Knowledge(Whati et al., 2005)healthy/norhealthy diet index, body weigl

(kg), height (cm) and WC

Threefactor eating questionnaire (TFEL3) (Dzielskaet al, 2009)

Attitudes towards nutritiofDzielskaet al, 2009)

One frequency question to assess ST (duration adritiorcomputer time)

Sociodemographic assessment was based on the Polish adaptation of the

Affluence Scale (FAS)YMazur, 2013)developed for the Polish Health Behaviour

Schootaged Chitiren (HBSC) studyWorsley, 2002)

No intervention effects for ST
between groups in the pe&tmonth

period (M=-0.01, ns), No effects fo
IG (M=0.12 change; 95% CI0.02

0.23, ns), or CGN=0.13 change;
95% CI,-0.03 0.29, ns). Tendency
for an increase in ST was observ
for both the IG and CG post
intervention. Intervention effect
for nutritional knowledge and

adherence to nutrition for both pre
healthy and noiealthy dietary
intake group, decrease in PA ai
other physical measures.
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Barbosa n=6 schools totaln=3 IG, PA measuréBarbosa Filheet al, 2016) Primary: PA + ST (TV and Intervention effects for % o

Filho et al., n=3 CG The Youth Risk Behavior Survey QuestionndiBaiedes & Lopes, 2010) computer/video games) adolescents who reped watching
2018 n=1,085 adolescentsp= Eating habits questions adjusted from previous studies Secondary: different health less than 2 hours of TV (6.4¢
Multicomp 548 IG,n= 537 CG) factors (e.g., nutritiona change; 95% CI, 1:20.8,
onent Age=11 18 years status, health behaviou p=0.004), and % using the comput
intervention CONSORT guidelines quality of life, and other less than two hours per day (8.6
on lifestyle (Campbell et al., 2004) lifestyle components (e.g. change; 95% CI, 3:83.4),
factors Duration: 4 months eating habits, substanc p<0.001). Also increase in ¢
Brazil use), psychological (e.g meeting PA recommendation:
Registered selfrated health, body Intervention effects were
cluster RCT satsfaction) and biological sustaimble only for PA.

(general and abdomine
obesity) aspects, academ
performance For obes
students: depressiv
symptoms, eating disorder:
sleep quality, objectively
measured PA, and sedenta

time

Singh et al., n=1,108 adolescerits Baseline, 8, 12 and 20 months Primary: Body Significant intervention effects fol
2006, 2007, n=10 schools IGi n=8 Objective measures for body composition composition (height, ST for boys only in the 2énonth

2009 schools CG The short food frequency questionnaire (FR@9n Assemaet al, 2001;van Assemat weight), WC, skinfold follow-up M=1 25 mi n/ ¢
The Dutch \jage12.70.5years al., 2002) thickness measurements 150 to 10.3), a
Obesity prevocational ~ secondar SBs (playing videogames, watching TV etc) and parental accounts of ST based on p Secondary:consumption of observed also in-8and 12month

Intervention schools, in their first year obesity prevention studiRobinsm, 1999) sugarsweetened follow up. Also, intervention effect:
in Teen  pyration: 11 lessons Process evaluation (of content, attractiveness, intervention materials) beverages/snacks, SB, P. for body composition and reductio
agers aerobic fithess of sugarcontainirg beverages fol
programme boys at 8 and 26month follow-up.

(NRG- No intervention effects foi
DOIT) consumption of snacks and acti
RCT commuting to school
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Tarro et al.,
2019
EYTO-Kids
project-

A peerled,
social
marketing
and youth
involved
intervention
Spain
Registered
cluster RCT

(pilot)

n=8 primary schoolsp=4
high  schools, n=375
studentsp=94 peer leader:

Mage=9.22:0.57 years
(children), 13.1+0.59 year:
(adolescents)

CONSORT (Campbell et
al., 2004)  standard

protocol items:
recommendations fo
interventional trials

(SPIRIT) (Chan et al.,
2013) template  for
intervention  desription
and replication protocol
guidelines (TIDier)
(Hoffmann et al., 2014)
Duration: 10 months

The EnKid questionnaire (fruit/vegetable and fast food frequéBexa Majem et al. Fruit/vegetable/sugary drinl Intervention effects in % of male

2003)

The AVall questionnaire (PA)Llargués et al., 2009)
The Health Behaviour in Scheabed children (HBSC) questionnatéealth behaviour

in schoolaged children (HBSC) study protocol:

mandatory item$or the 2009/10 Surve010)
The HABITS questionnaire (sugary drinks consumptigvight et al., 2011)

Background, methodology

consumption, fast food, PA children in the intervention grouj

who followed the recommendatior
of 02 hour s/ we
change,p=0.003) compared to th
control group. Also increase for P.
and reduction of sweets, soft drinl
and fast food but m increase for
recommended food consumption.

Aittasalo et
al.,, 2019,
Jussila et
al., 2015
6Ki ds
Protocol +
Registered
RCT

n=14 schools n=36
classes 1G,n=41 classes
CG,n=696 IG,n=860 CG
teachersi=14

Mage=13.9 £+ 0.5 years
CONSORT guidelines
(Campbell et al., 2004}
TIDieR checklist
(Hoffmann et al., 2014)
Duration: 3 lessons

Preintervention and 9nonth postintervention
Evaluation based on REIM (Reach, Effectiveness, Adoption, Implementation

MaintenanceGlasgowet al, 1999)

World Health Organization (WHOMHSBC (Health behaviour in schoalged children
(HBSC) study protocol: Background, methodology and mandatory items for the 20

Suwvey, 2010)

Objective assessment (accelerometer)

56

Primary: PA, SBs
Secondary: Psychosocial
factors (family norm, short
term behavioural intention
confidence to execute th
behavioral intention) relate
to walking or cycling to
school, leisure PA an8T

Intervention effects in proportion ¢
students reporting that their famil
sets limitations for ST (5.4%
change; 95% CI, 3:3.4, p<0.05),
number of days intending to engay
in leisure PA, parental knowledge i
ST recommendations higher but n
significant.



Foley et al., Adapted  from prior Baseline and-2veek post assessment Food/beverage, PA, an No significant ntervention effects
2017 intervention on asthme Online selfreport assessment based on a short foodémry questionnai®ewar et al., recreational ST, intention for meeting recreational S’
SALSA (Al-Sheyab, Gallagher 2013; Floocet al, 2005; Gwynn et al., 2011) to change recommendations (1.4% chang
program on Crisp, & Shah, 2012) The motivation to limit screetime questionnaire (MLSQ) for adolescents 95% Cl,-3.8-6.6,p=0.59). Meeting
peer n=22 secondary schools a singleitem PA measure for adolesce(®tottet al 2015) ST recommendations wa
| eader n=519 Year 10 SALSA Process evaluation (i.e., lesson delivery dates, number of peer leaders) moderated by socieconomic
energy peer leaders who trained status: decreased for above aver:
balance n=3,800 Year 8 peers SES communite®y T 2. 9 %
related Age=1314 years increased for lower SE!
behaviours 96 University student communities (6.0%). Effects in pet
(EBRBS) SALSA trainers |l eadersd intent
Australia Duration: 4 lessons recreational ST (9.7% change; 95
(retrospecti Cl, 3.216.1,p<0.05)

vely)

Registered

RCT

Leme & n=10 public technical Baseline, 6 and 12 months Primary: BMI Significant ntervention effects for
Philippi, schools n=253; BMI-z score, WC Secondary: BMI-z score, computer ST on the weekendd<
2015 - The  \jage=16.3:0.06years ghe Godiii Shephard Leisur&ime Physical Activity Questionnaire for useBrazilian Wwaist circumference, ani -0.63 min/d, p=0.015), total
AHealt adolescent girls adaptatior(SdoJodo et al., 2013) various  sedentary  an sedentary activities on the weeken
Habits, CONSORT  guidelines A validated food frequency questionnaire (FFQ) for adoles¢btaginezet al, 2013)  dietary healthrelated (M= -0.92 min/d,p< 0.01), WC and
He_alth)I/ .. (Campbell etal., 2004)  Modified measure im another obesity prevention study on adolescent (@dsimark behgwrc])urs_ _ vegetable intake.

Gi r | si0 pyration: 6 months Sztainer et al., 2010) SBs: the time spent durin

H3G . the weekdays and weeken

program Process evaluation in the following activities:

Brazil watching  TV/video/DVD

Registered and computer use for leisur

RCT activities ad

reading/homework.

IG, intervention group; CG, contrgroup; TG, target group; RCT, randomized controlled trial; SES, smaoomic status; SB, sedentary behaviours; ST, stirmenPA;
physical activity; Q., questionnaire; BMI, Body Mass Irg&lVPA, moderate to vigorous physical activity; CONSOR®nsoldated standards of reporting trials; SPIRIT,
standard protocol items: recommendations for interventional trials; (TIDier), template for intervention descriptioneattbrepibtocol guidelinedfl.qe:mean age; BCTs,
behaviour change techniques; SESjie@conomic status; Kg, kilos in body weight; Cm, height; EBRBs, energy batalated behaviours
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Tablel.2 Intervention principles, components and risk of bias of studies reviewed

Study Theory/Evidenc  Eligibility Intervention components Behaviour change Hypothesized Risk of bias Study
e- based Screening strategies mediating Contribution
processes
Babic et Self ST eligibilty Q: Individual level: Provide information on Motivation to limit Randomization: Incorporated a
al., determination reporting 60 interactive seminar (consequences consequences & behaviot ST, PA (school Allocation: social media
2015, theory (SDT) hours/day of exceeding limits, benefits and barriers health link sport) (matched pairs) by component for ST
2016 (Deci & Ryan, recreational ST reducing ST, solutions to barriers, use Provide instruction & - Perceived independat reduction
1985) (exceeding ST interactive pding) general encouragement  autonomy, researcher anc Adjusted strategies
Emphasis on goa recommendation) Choice of personalized-feealth social medic Prompt intention formation competence, assessors blinded according to SDT
content and messages for sefhonitoring and goal setting Prompt seHmonitoring and relatedness Potential issue ol tenets to focus or
autonomous 50 prompts/six months, foveekly barrier identification ecological validity autonomy and
motivation to Behavioural contract Specific goal setting due to sample support contrary tc
limit ST Appropriate replacement behaviour Identification of a role (Catholic rewards
Creation of a list of potential ST rules model secondary school:
Consequences of exceeding Slimits and a greatel
Environmental level: representation o
Monthly parental newsletters (1 x 6 month female students)
on household ST rules, consequenc
strategies to manage parent/child conflict -
ST rules, home challenges to red.
recreational ST
Assessment workshop for research assista
Protocol manual/instructions for assessmen
Hankon Comprehensive Low /moderate Individual level: Key BCTs from BCT Manage PA Randomization: A comprehensive
en et al., needs assessmer baseline PA by self 6 hourlygroup session®A motivation + sef Taxonomy vi(Michie etal., motivation blinded, schol is feasibility study for
2016, acceptability + report regulation skills) 4560' ezh 2013) Selfregulate the unit of cluster reduction of SB anc
2017 feasibility trial for Inclusion and activity breaks workshops (workbook — Self-monitoring Classroom randomization increase of PA
reducing SB anc exclusion criteria online, email newsletters) Info about consequence environment Addressed bott
increasing PA applied for schools, booster sessionfor maintenance (i.e. and emotional impacts Encouraging for Allocation: individual and
classes, students encourage programmes' social media use \ Goal setting more PA & new (student groups environmental
Preliminary teachers tips) Action planning ways of PA matched pairs) features
research on targe poster campaignfor retention of content Feedback on behaviour Provided evidence
group (based on specific BCTs from assessm Performance bias regarding the cause
evidence Attendance in a phase) Intervention facilitators Knowledge, addressed  witt mechanisms  anc
synthesis compulsory health reminders in various venues (i.e., schc continually trained with role outcome strict protocol implementation
(systematic education canteens) play and revisions, self expectations procedures (linking
literature review Baseline Q Environmental level: intervention

58



of interventions
effectiveness/
practices in healtt
contexts
(Hynynen et al,
2016)

Based on prior
intervention  on
PA (Andrade et
al., 2014)

SDT (Deci &
Ryan, 1985)
(Emphasis on
autonomous
motivation) self
regulation
(control  theory)
and planning
theories (Carve
& Sheier, 1982;
Deci & Ryan,
2000; Hagger &
Luszczynska,
2014; McEachan,
Conner, Taylor, &
Lawton, 2011)
motivational
interviewing
principles
(Howard, Naar
King, & Suarez,
2012)

Bio-impendance
measurements
Practiced all
components 3x 90
minute workshops

Two-hour training teacher workshops (i.¢
benefits of sitting reduction, how to perfor
sitting reduction ath goal setting strategies
practical tips to increase motivation)
Increased opportunities to access PA facilit
and other environmental opportunitie
(altering class architecture, equipment 1
light-intensity exercise, gym balls instead
chairs and sinding desks)

Partnerships with community organizations
6 online exercise videos to encourage hor
based training

Teacher led activity breaks

Other SB reduction practices

Active teaching methods, activity equipmel
online exercise videos
Maintenance/bosters across the thre
components (email newsletters, workshe
booster session)

Materials for teachers:

62-page booklet with strategies, onlir
materials with strategies and BCTs and vidi
led sitting reduction activities

Posters promotingctivity breaks

Provision of light PA equipment in classroor
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assessment for quality ¢
delivery.

Emphasis on use of sell
motivational strategies
rather than on self
regulation strategies

Information about health
social, environmental

emotional  consequence
and salience, informatiol
about ot her

framing/reframing, problen
solving, information aboul
antecedents of behaviou
social support,
identification of self as role
model

autonomous
motivation
(integrated
regulation),
self-efficacy (i.e.,
perceived benefits’
and outcome
expectancies (i.e.
values placed or
benefits), intention

(i.e., proximal
goals) and
perceived barriers

Contamination
bias

Recruitment and
completion rates
informed the RCT
power
calculations
the RCT desig
Low recruitment
success of one o
the classes led t
further adjustment
in the procedure
groups

and

components ta
hypothesized
mediating processe
and their relation to
outcomes)

Small group
dynamics of class
cluster
Stakeholder
participation in the
creation of cotent
with high potential
for dissemination
Use of BCT as

methodology  for
acceptability and
feasibility  testing
identification of

most and least use
BCTs

and identification of
weak points before
the implementation
of the full phase
trial



Smith et Social

al.,
2014,
2016
Lubans
et al,
2016

cognitive
theory SCT
(Bandura, 1986)
SDT (Ded &
Ryan, 1985) the
transcontextual
model of
motivation
(Hagger et al.,
2003} increasing
motivation for PA
will have a spill
over effect to
other contexts
(i.e., home),
Reach,
Effectiveness,
Adoption,
Implementation
and Maintenance
(RE-AIM)

At-risk of obesity
based on Australiar

gui deline
hours of ST/day
and/or

seven days per wee
of MVPA of at least
60 min duration per
day) - information
sent to eligible
students

Individual level:

Enhanced schootsport sessions 20 x 9(
sessions

Researcheled seminars 3 x 20'

Lunchtime PA mentoring sessions 6 x 2
sessions

Pedometers for sethonitoring- 17 weeks
Provision of equipment to schools
Smartphone application and website 15
weeksEnvironmental level:

Teacher professional development to ens
students' psychological needs are met: Twc
hour workshops, one fitness instructor sess
Four parental newsletters

Adjusted components (modified from origin
for scalability): increased focus oasistance
training, removal of parent newsletter
removal of pedometer component; and :
week structured PA programme from
weeks to fit within one school term.

Provide information on
consequences & behaviot
health link
instruction &
encouragment
Prompt intention formation
prompt selfmonitoring &
barrier identification
Specific goal setting
Identification of a
model

general

role

Plan social support or socie

change
Provide  feedback or
performance

Behaviour contract

Autonomy  need
satisfaction:
Competence
Relatedness -
motivation for PA

and school sports

PA behaviour
strategies
Household ST
rules

Motivation to limit
ST

Recruitment and
baseline
assessments
preceded

randomization

Randomization:
by independent
researcher througl
a computerbased
randomizer

Allocation:
(matched pairs),
SES index and
geographic
location

First study to targe!
adolescent boys
(apart from a pilot
study, screening fo

eligibility)
+ to target strengtt
and muscular

fithess (leading to

enhanced self
edeem in young
males)

6C



Vik et Socicecological Teacher training + Individual level: Increase awareness 50 determinants Randomization:  Systematic
al., 2015 framework manual Registering sitting time Goal setting were included in Allocation: development of
(Sallis, Owen, & Counting steps with a pedometer Encourage break up ¢ the analysis (but (schools matched intervention  with
Fisher, 2008) Making a list of fun norsedentary activities sitting time at home not explicitly pairs) independen large crossultural
changing SB Writing and evaluating personal goals t Register sitting time discussed in the from evaluating sample acros:
determinants (i.e. reduce ST Write and evaluate personi study) country Europe
awareness, Difficulties regarding achieving their goal ar goals Poor to moderate
attitude, self proposing solutions Solutions for difficulties testretest
efficacy) to Writing down rules about ST + examples ~ Encourage dialogue for S reliability of items
promote self Discussing family ST rules within the family developed for
efficacy (required Brainstorming ideas for nesedentary reces Write down ST rules breaking up sitting
due to increasinc activities and making a poster Discussfamily time time and its
unsupervised time Two-minute activity breaks per sitting lesso Motivate to take activity determinants- a
spent in older Motivation to try the activity breaks at honr breaks outside of school threat for the
adolescents) and encouragement to practice acti representativenes:
Five steps of the transportation to school. and the accurate
Model of Planned Environmental level: representation o
Promotion for 1 or 2 x 45minute lessons/six weeks (Week the data or
Population Health introduction to programme; Week : whether
(Brug, Oenema, Increasing awareness about SBs; Week intervention
& Ferreira, 2005) goalsetting related to SB; Week 4: Influent effects were
Intervention of the home environment on ST; Week detected
Mapping Protocol Breaking up prolonged ST and practicil
(Bartholomew et active transportation to school; Week
al., 2016) Summary of the intervention)
CONSORT Six newsletters one pe week/theme
guidelines
(Campbell et al.,
2004)
BCT use(Michie
et al., 2013)
Part of an EU
prevention
programme
Cui et Peerto-peer Peer | ead 40peereduc.lessons to students/4 weeks Studentpersonal goals N/A Trained medical A manualized peel
al., 2012 leaders approacl School doctors o1 integrated to existing health education cour students to education
based on evidenc class teachers had students encouraged to maintain healthy ha administer programme  with
for efficacy meeting with peer Four components: food choice, PA, S guestionnaire minimal
SCT (Bandura, leaders to clarify carbonated drinks, goal setting interference in
1986) school activities
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An empowerment
educational
appoach
(Wallerstén &
Bernstein, 1988)

each peer
responsibility

Lessons included: presentation, vid
watching, group  discussion, game
experiments, lifestyle practice, skit playin
quiz show

Blinded to the
assignment of the
intervention

Only two schools
in each arm/
potential
confounders

Andrade

et
2014,
2015

al.,

Intervention
Mapping Protocol
(Bartholomew et

al., 2016)
Comprehensive
Participatory
Planning and
Evaluation
protocol (CPPE)
(Lefevre,
Kolsteren, De

Wael, Byekwaso,
& Beghin, 2001)

N/A

Individual level:

Key messages A and ST

Strategies to reduce ST

An educational package for classroom use
(textbook for teachers and workbook f
adolescents)

Environmental level:

Parental workshop

Modifications of the school environment
Two key messages regarding PA and
behaviour: (i) be active for at least 60 min/d:
and (ii) spend maximum 2 h/day on watchi
TV

Pep talks with famous young sportsm
(encouraged adolescents to be active
answered questions of the adolescents al
their lifestyle)

Second stage (addezsl PA only):
Strategies to overcome the barriers of be
physically active both for students and pare
setup of a walking trail that was drawn on tl
floor of the schools

Individual:

Introduce notion that more
than 2 hours on TV/day i
not healthy

Create awareness re ti
importance of an adequal
PA throughout adolescenc
Increase knowledge an
enhance decision makin
skills

Environmental:

Increase parental awarene
for need to decrease T
time and of regular PA fol

. adolescents

Support healthy Beaviour
regarding PA and TV time
of adolescents at home
Encourage PA through th
positive influence of socia
models

Encourage students to t
active and eat healthy
Give ideas on how to det
with  barriers to be
physically active at home
Increase availability anc
accessibility to
opportunities for PA inside
the schools

Motivate the students tt
walk more during recess

N/A

Randomization,
exclusion criteria,
sample size
calculation,
allocation,
blinding
procedure based il
previous
intervention  for
PA (Andrade et
al., 2014)

First intervention
targeted to lowor
middle income in
Ecuador
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Manjum SDT (Deci & Schools from low Intervention Group: Knowledge acquisition , Motivational Not a randomized Gamification and
dar et Ryan, 1985)and income areas 0 9 sessions x 30 minutes Information about messaging controlled trial educational game:
al,, 2013 SCT (Bandura, NYC 2 x weeki 1 month outcomediehavior Problem solving  only prepost appear promising ir
1991) BCTs (i.e., 6Creature 1016 G a me Action planning Selfmonitoring design, moderate promoting healthy
Autonomy Matched pairs base: curriculum: Completion of game level Rewards/points Skills mastery psychometric dietary behaviours
support, outcome o free lunch, attaining energy balance of their creatur Personal consequences quality of among middle
expectations, reading and matt reporting on game levels, essays on learn instrument, school adolescents
competence) scores ancethnicity outcomes varying offering
(Michie, distribution Control group: intervention dose possibilities for
Johnston, Francis Different online game with neutral knowled in conditions (IG  wide
Hardeman, & outcomes (arts and sciences) 7 sessions, C@ implementation in
Eccles, 2008) sessions) school or home
contexts and with
provision of Iimited resources
scientific required.
evidence througt
minigames,
educational
videos, and
slideshows anc
were  motivated
with  interactive
dialogues  with
game characters
Baghern SCT (Bandura, Overweight and Individual level: Sports workshops, privat Knowledge acquisition , Psychological Lack of Effective
iva et 1986) obese adolescer physicatactivity  consultation  session: Information about skills (i.e., sel randomization at intervention in
al., 2018 girls practical and competitive sports sessions  outcomediehavior efficacy) baseline betweer increasing the
Environmental level: family exercise Action planning Social support intervention and duration of PA and
sessions, text messages, newslet&S text Rewards/points Intention and control group reduction in the
alerts for parents and students, p#&e Personal consequences  perceived barriers Selfreport duration of ST
newsletters, increasing facilities of PA in tt Outcome measures excef overweight and
school expectancies from obese adolescer
antropometric girls. BMI and WC
measures I decreased but nc
potential statistically

measurement bias

significant
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Wadolo The integrated Location and 3-week educatiofbased intervention, 5 topic Nutrition knowledge N/A Sample size A crossbehavioural
wska et theory of health proximity, school (15 hrs)i delivered by researchersalks and Sensory and interactiv justification approach
al., 2019 behaviour change agreement, parente seminars on: nutrition, dietary, sensor learning Lack of (clustering) of
Hamulk (Jezewska consent, age 11 or 1 consumer, hygiene, culinary issues, he¢ Observation randomization health and lifestyle
a et al.,, Zychowicz et al., years. Exclusion: consequences, recommendations Hiealthy Testing Self-report behaviours for
2018 2017, Ryan, disability and at eating and PA. Brochures, puzzle Discussions assessment 1 Polish adolescent:
2009) schootlevel crosswords, website measurement bias and identification of
previous dietary and lifestyle
participation in other habits
nutritioni health
education
programmes
Barbosa The Adolescents, Age Environmental level: provision of specific Education on implications IP: intrapersonal Selfreport Multicomponent
Filho et socioecological full-time attendance PA training to PA teachers, health educatic of lifestyle factors (i.e., mediators  (e.g.. assessment, programme
al., 2018 theory (Sallis et in public schools in environmental changes (banners, he: €xcessive ST, overeatin¢ knowledge, types potential highlighting
al., 2008) and Fortaleza, Brazil anc messages, provision of additional PA class for ~ health,  academic of PA or ST, risks measurement bias difficulties in
SCT (Bandura, in the School He#h in the formal school curriculum, health value performance, schoo and benefits, self no blinding of schoolinterventions
2004) and the Programme attitudes and opporities promoted within relations, envonmental efflcgcy,.percelvec-zl partmnpants/con_tr addressmg healtt
concept of healtr the school, and schools seeking to engage changes barriers); EP: ols, potential behaviours
promoting . o ) . interpersonal confounders
schools (Guedes fam|||es,. outside agencies and the wic mediators  (e.g.. (national diet
& Lopes, 2010) community peers, teachers an programme)

parents modelling,

support and
norms); ENV:
environmental
mediators  (e.g.,
family
environment,
school
environment and

environmental)
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Singh et The diffusion of

al., 2009

innovations

theory (Rogers,

1995)

IM protocol
(Bartholomew,

Parcel,

Kok, &

Gottlieb, 2001)

The

regulation theory

self

(Zimmerman,

2000)
Needs

assessment/lit
review/focus

Prevocational
secondary schools
Adolescents  from
low SES School
provision of three
classes devoted t
the programme,
appointment of
contact person fol
the duration of the
trial, stick to the
same lessons durin
the trial period for
the control group,
and provision of IT
support/computer
provision for the
lessors

Individual level: adapted curriculum for 1:
lessons in biology and PA and environmen
change options.

Environmental level: i.e., suggestions fo
more availability of PA and school snac
options

Knowledge enhancing
Awareness raising (self
monitoring and feedback)
Skills development (guidec
practice)

Social support (social/pee
modelling/social
comparison) Habibreaking
(automatic stimulus
response, awareness
habitual behaviour)
Self-efficacy (goal setting),
Reinforcement

Provision

written and verbal
information
Evaluation of

understanding
Self-monitoring
Skills training
feedback

Info provision
Environmen
changes

Prompts
Personalized
feedback provision

Change  proces:
evaluation
Facilitation of

healthy behaviours

of Self-selection bias Evidence of an

interdisciplinary
schootbased
programme
grounded in theory
for obesity
prevention

Tarro et
al.,
2018,
2019

groups with
teachers

Health promotion
and social
marketing
principles

Adolescents in the
first and second yea
of Spanish secondar
high school (age:
12114 years) anc
belong to one of the
randomly  selectec
high schools

(1) customer orientation: aiming th
interventiontowards younger school peers
primary schools (by the researchers);
behaviour: focusing on encouraging healt
lifestyles (by the adolescents); (3) theol
usage of youth involvement strategies in pe
designed sessions (by the researchers);
insight: designing activities for the young:
school peers by considering the things t
children enjoy (by the adolescents); (
exchange: evaluation of the costs and bene
of healthy lifestyle changes (by the research
and adolescents); (6) competitiadentifying
the difficulties of younger school peers
adhering to a healthy lifestyle whil
considering which stakeholders could

involved in the intervention (by th
adolescents); (7) segmentation: selection
the specific population (by the reselers)
and (8) methods mix: usage of differe
methods to transmit healthy lifestyle messa

Encouraging healthy
lifestyles using knowledge
based theories
Involvement of adolescent
in the projects, evaluate th
costs, to motivate the
younger students, identif
difficulties and involve
stakeholders, communicat
healthy messages
Employment of a nx of
activities, visual material
and products tasting

N/A

concealment

The role of peer tc
peer interventions
to promote healthy
lifestyles
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(activities designed as funny games, vis
material for support and food product tasti

by the adolescents)

Aittasal The health actior All schools in the 3 x onehour teacher training and a manual 6 R-E|1 M6 : | Self-efficacy High dropout rate
o et al., process approacl area of Tampere deliver the lessons Adoption and Intention to change may have affectec
2019 model Lesson 1: ent at i Implementation strategies: Confidence in effect sizes anc
Jussila  (Schwarzer, Lesson 2: p e e r orientation, motivational execution risk of ecological
et al, 2008) based on the schespecific responses an (intention building), Family support validity
2015 discussion on views volitional phase (actior Use of non
Lesson 3: Goal setting amadtion planning planning) validated
Homework questions for ST
Internetbased self and parental
assessment norms
Action-plans
Visibility of actions taken
Foley et SCT (Bandura, Year 8 secommty lday peer eader sod Modelling Modelling Quast
al., 2018 1986) F r ¢ school students (13 4 x 70minute SALSA lessons Self-efficacy in  Group process experimental
empowerment 14 years) implementation, facilitation design 1 no
education Year 10 students Peer pressure an Encourage inquiry randomization of
approach (15i 16 years) trainec environmentathanges Critical  thinking schools or
(Wallerstein & as SALSA peer and reasoninc students

Bernstein, 1988) leaders
World Health
Organi za

Health Promoting
Schools

Framework

(Langford et al.,

2014)

skills in younger
students

Comprehensive
evaluation
procedure,
identifying critical
intervention
components on self
reported PA anc
intention to do PA,

alerting family
norm of setting
limits for ST.

Positive  shift in
ERBRs for boys
and recreational S
of SALSA peer
leaders for above
average SES
adolescents
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Leme & SCT (Bandura, 10 schools matct Enhanced PE classegl0x45 min
Philippi, 1986) paired (lased on PA during recess/school break 14x15
2015 location, size, anc minutes
demographics)Girls Weekly nutritional and PA key messages
at risk of obesity 10x20 minutes

Nutrition and PA handbook10 weeks
Interactive seminars3x60 minutes
Nutrition workshops 3x90 minutes
Parent séo-4natalvs | et t er
Text health messages (via WhatsAppyice/
week Term 2 & 3

Dietary/ PA diariesTerm 3

Goal development ant Self-efficacy, School
setting, seHmonitoring, social support, randomization
health information intentions, only (no
provision, home participant
efficient intention environment, randomization).
formation, outcome

instructions on the healtl expectations

behaviors, overcoming

barriers,

general motivation,

progressive tasks

motivation, peer maelling

behaviours,

performance feedback,
family support on healthy
behaviours

Highlighted the
need for multiple
targeting of health
behaviours both a
the individual and
environmental level
to enhance
motivation and
support healthy
eating and increas
of PA for girls of
low SES in
developing

countries.

RCT, randomized controlled triaBES, socieeconomic status; SB, sedentary behaviours; ST, stiraen PA; physical activity; Q., questionnaire; BMI, Body mass xndéVPA, moderate to

vigorous physical activityEBRBs , energy balangelated behavioursSSONSORT consolidated standaraé reporting trials; SPIRIT, standard protocol items: recommendations for interventional

trials; (TIDier), template for intervention description and replication protocol guidelines; BCTs, behaviour change technigueexSES&cieeconomic status indeBCT Taxonomy v1, Behaviour
Change taxonomy v1; Kg, kilos in body weight; Cm, height; SCT, Social cognitive theory; SD@iefethination theory; Q, Questionnaire;-RBE, Reach, effectiveness, adoption, implementation
and maintenance ; CPPE, Comprehemgiarticipatory planning and evaluation protocol; IM protocol, intervention mapping protocol; &Vsiah
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3.3.10Dbjectives

The studiesd objectives focused on increasing |
health knowledge outcomes. Based on eligibility criteria for adolescents exceeding ST recommendations, with
low PA engagement or at risk for obesity, thedsa aimed to assess the effect of the intervention on
adolescents6 television time, videogame ti me, comp
balancerelated behaviours (EBRBs), (PA, SB, diet/nutrition), and other physical measurédsofiy mass
index (BMI), waist circumference (WC)] or fruit and vegetable intake. Objectives were further developed and
informed in three studie@ndrade et al., 2015; Hankonen et al., 2016, 2017; Vik et al., 2815ystematic
literature reviews, previous quantitative study findings in their respective cohorts, qualitative/stakeholder views
(focus groups), ahthe application of evidendgased behaviour change protocols or thabiyen applications

(e.g., increasing motivation, intention to change).

3.3.2Methodological quality/assessment of risk of bias

In terms of methodological quality, all studies atied adequate designs, with exclusion criteria, and
sample sizes determined by power calculations for adequacy. All studies presented high risk of bias in one or
two domains, with an overall medium to high methodological quality. To account for they aiaistk of bias
assessment and reporting, eight studies utilized the Consolidated Standards of Reporting Trials (CONSORT;
Campbell et al., 2004p ensure emprehensive reporting. More specifically, the studies provided descriptions
of the blinding procedures for participants and assessors and for the methods of randomization (i.e., use of
computerized random number generator) to assign control and intervgntiups, allocation concealment
procedures for student recruitment with pairing to avoid baseline differences, and attrition rates across
intervention periods. Outcome data were reported per assessment period and as overall intervention effects (in
Table3.2). However, the samples were not representative in terms of gendefesoramic status, and general
education: for gendgBagherniya et al., 2018; Leme et al., 2016; Smith, Morgan, Plotnikoff, Dally, Salmon,
Okely, Finn, & Lubans, 2014Jow socieeconomic family statugAndrade et al., 2015; Babic et al., 2015;

Leme & Philippi, 2015; Singh et al., 2009; J. J. Smith, Morgan, Plotnikoffy O&almon, Okely, Finn, Babic,

et al., 2014; J. J. Smith, Morgan, Plotnikoff, Dally, Salmon, Okely, Finn, & Lubans, ,208e1pf a vocational

school, not representing general secondary educ@fimmkonen et al., 2016, 2017; Singh et al., 2009¢ of

Catholic schools onlyBabic et al., 2015) and potenti al biased parent al i
participation status and lower so@oonomic status that has been found to be a predictor of heavier recreational

ST use(Babic et al.,, 2015) posing a threat to ecological validit
(2015) international study with a large cohort. There was no reference to attribution of intervention components

to outomes or of identification of the most effective behaviour change mechanisms, with the exception of
Hankonen and colleagues (2016) study that identified behaviour change techniques with higher uptake than
others. However, studies included process evalustiat posintervention to assess strategies and
methodological shortcomings. Se#fport measures for ST were utilized in all studies that present social

desirability and recall biases. In Fil swereréporied . 6 s
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with potential contamination of the subjective outcome meagBage & Persch, 2013pelfselection bias
was reported in Singh et al.bés study (2009) and |
(2019).

3.3.30utcomesand assessment

Primary outcomes for the studies were MVPA, PA and related physical outcomes, and recreational
ST, with various activities specified within the construct (i.e., video game playing, TV viewing and limits, and
ST recommendations).tler outcomes assessed in the studies were combinations of psychological, physical,
dietary consumptiomelated, and home ruketting: body fat percentage, psychological distress, pathological
video game use, aggression, psychological wellbeing, phystfaloncept and PA, household ST rules; fruit
and sugasweetened beverage consumption, nutrition knowledge, attitudes, dietary behaviours and lifestyle
choices; muscular fitness, resistance training skill competency, body mass index (BMI) and waié¢ croce
(WC); daytime sleepiness; psychological outcomes (i.e-g#fdaicy, intention, and subjective wellbeing), and
hypothesized mediators were examined for their impact on the assessed behaviours: motivation to limit

recreational ST, in school spopsychological needs satisfaction, and PA behavioural strategies.

To evaluate the ST effects of the intervention, a variety of quantitative measures includiega|f
and objective (accelerometbased) measures were employed (outlined in Tabldddls used assessed:
recreational ST, pathological video gaming, ST rules within the family home, ST of TV/DVD and computer/
games playing and breaks per hour sitting at school and at home, number of hours spent on TV watching,
videogames playing and contpuuse during a usual weekday and during the weekend, and total amount of ST
on weekdays and on a weekend day, media ftadking, multiple screen devices used for recreational purposes
and proportion of adolescents exceeding the daily recommendatwesidays and weekends. Feasibility and
acceptability of the intervention were the outcome measures for the feasibility study by Hankonen and
colleagues (2017). PA was measured with accelerometers across all studies in activities (except from water
sports n the main), and during sleep time for seven consecutive days. These have been found to provide a
reliable estimate of PA with potential higher complia(@abic et al., 2015)Additionally, weight, height, BMI
measures, and BMd scores were calculated in studies in order to assess differencésgrosintion. Process
evaluation was part of the assessment procedures for five interventions and was conducted by direct
observabn, focus group discussions or questionnaires, student retention, adherence, feasibility, satisfaction

data, and identification of successful intervention components.

3.3.4Intervention components/strategies/mode of delivery

Twelve studies employedrategies grounded in behaviour change with the use of hypothesized
intrapersonal, interpersonal and environmental mediators, providing a structured framework for an objective
assessment of intervention effectiveness. Social cognitive theory (B@mdlura, 1986)seltdetermination
theory (SDT)XDeci & Ryan, 1985)and motivational and selégulatory theoriefCarver &Sheier, 1982; Deci
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& Ryan, 2000; McEachan et al., 201@re the theoretical frameworks of choice, as is frequently encountered

in the PA interventions literatui®agherniya et al., 2018Two of the studie@abic et al., 2015; Hankonen et

al., 2016, 2017)utilized the Behaviour Change Technique Taxonomy (B@W)chie et al., 2013)and
Wadolowska and colleagues used the iratagt theory of health behaviour chaifBeRyan, 2009)A detailed
account of the betviour change techniques (BCTs) and the accompanying mediating strategies are presented
in Table 2. A BCT is defined as fAan observabl e,
designed to alter or redirect causal processes that reguleteidngr; that is, a technique is proposed to be an
6active ingredi enmotnd t(oer.ign.g faenefMithiacet &h,2013,q0lf)m Eamkonen

and colleaguesé study (2017), BCTs were combined
Council for developing and evaluating interventidianner et al., 2008)and empowerment educational
approachegRuiter et al., 2013)ere utilised in two studigCui et al., 2012; Foley et al., 201 Dther studis
(Andrade et al., 2015)ere based on behaviour change protocols, such as Intervention Mapping (IM)
(Bartholomew et al., 2016and the Comprehensive Participatory Planning and Evaluation approach (CPPE)
(Lefevre et al., 2001)The IM protocol(Bartholomew et al., 201§)rovides a theory and evidenbased
methodology to building eéfctive health promotion interventions and prevention initiatives across stages of
planning, implementation and evaluation, following a systematic procedure of behaviour change processes
(Ruiter et al., 2013)The CPPELefevre et al., 200Iefers to an approach involving community participation

and empowerment in the engagement of significant stakeholders in tivénglaand evaluation of health
initiatives. Additionally, two studies embraced whole school health promotion approaches in addition to
theoretical framework@arbosa Filho et al., 2015; Foley et al., 20B8cial marketing principles were utilized

by Tarro and colleagues (2019) basedg®gmentation, insight, youth engagement, and a mix of communication

methods to convey lifestyle messages.

Ten studies comprised of a synergy of individoated strategies (i.e., educational package, key
messages regarding PA and ST behaviour deliveee@xibook curriculum) and environmental strategies (i.e.,
modifications in the school environment, and parental workshi@s)et al., 2012; Hankonen et al., 2016,

2017) for the delivery of health informatiofCui et al., 2012) Strategies also involved psychological and
cognitive mechanisms of behaviour change and other potential mediators: motivation to reduce ST and engage
in school sport, parentatediation, ST rules, PA, psychological needs satisfaction, motivation to limit ST, ST

rules, and PA behavioural strategies accompanied by muscular fithess enhancement.

An innovative intervention component in the study by Smith and colleagues (2@ist)the
development of a smartphone application that provided fitness and ST measurements: (i) PA monitoring
through recording daily step counts from pedometers; (ii) recording and review of fitness challenge results; (iii)
peer assessment of resistananing skill competency; (iv) goal setting for ST and PA; and (v) tailored
motivational messaging. Other strategies were enhanced school sport sessions, lunchtime leadership sessions,
parent/caregiver strategies, and assessing behaviour change via ppgcHmogical and cognitive mediators.

Eight studies employed a combination of satinitoring, knowledge, se#fficacy and intention enhancement.
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3.3.5Effectiveness

The included interventions reported a mix of results, from small, yet signifi¢tatsein four studies
(detailed results are presented in Table 1), to mixed effects in eight Studpsting effectiveness in specific
time-points during or posintervention or effects in specific segments of the target grdngrade et al., 2015;
Barbosa Filho et al., 2®; Foley et al., 201D three reporting no intervention effefs ST at any time points
More specifically, Vik et al. (2015) reported a schbaked, familyengaged intervention aimed at reducing
sedentary behaviour and involved 3,147 adolesdanmtsfive European countries. No significant intervention
effects were observed, neither for selported TV/DVD or computer/game console time, nor for objective total
sedentary time and number of breaks in sitting time. However, positive effects fiameted attitude (beliefs
and preferences) were reported, showing a positive shift in relation to introducing breaks in sitting down times.
Similarly, no significant difference in ST was obs
study (2019).

Andrade et al. (2015) conducted and evaluated a stfzseld health promotion intervention on
screertime behaviour among 120 15yearold adolescents. In the first stage of the intervention, the
intervention group presented with a lower gase in televisiotime on a week and weekend day than the
control group, and in total screéime on a weekday, compared to the control group. Contrary, in the second
part of the interventiothat involved only PA strategig€e.g., healthy dieting, and BAeductions in ST were
not maintained. During this phase, screen use incréAsetiade et al., 2015Peefled education in Cui and
coll eaguesd study (2017) appeared to be a promisin
differences were observed for time spent on SBs initially at three months. At seven months, a significant
reducton was observed in total SBs of 20 minutes per day in the intervention group, mainly attributed to a
decrease in computer use in the intervention group of 14 minutes per day (for weekdases)wvasa non
significant difference in total SBs by 22 minufesr day fortime spent on other SBs, including television and
DVD, video game, extracurricular reading, writing, drawing and listening to music, passive commuting and
sitting to talk. However, the intervention was tested across two schools on eachemmarftiancontrol) only,

with potential confounding factors limiting the generalizability of results.

The feasibility study of Hankonen and colleagues (2017) had high acceptability rates, and feasibility
for data collection with increased use of BGWEchie et al., 2013)hat correlated with PA measures, showing
criterion validity. However, uptake of BCTs, despitke acceptability of the intervention, was considered
moderate and BCTs related to motivation (setitoring) were found to be used more often than BCTs
involving selfregulation (coping planning, and graded tasks), identifying a gap between percegtamntian.

Teacher and student evaluations were positive for the increase of sitting reduction strategies in the classroom.

3.4Discussion

The study of Smith and colleagues (2014) exhibited only significant intervention effects for ST, with
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an approximge 30minute reduction per day for recreational screen use, but not for the other intervention targets
(body composition, and PA). The opposite was foun
effects for the other intervention objectives éatened beverages and snacks) and no changes for ST. Positive
intervention effects with increased percentages in those meeting daily recommendations for duration of
watching TV and computer use, was found in the studies by Filho et al. (2019), Tari@@19). The Singh

et al. (2009) study reported ST reduction for boysri@hths post intervention.

Sedentary behaviour and scrdmased activities are potential determinants of obgBihan et al.,
2019) Research in this field is expanding along with a demand for impactful interventions that contribute to
public health improvemertVik et al., 2015) The present systematic review critically summarized the evidence
for the effectiveness of schebhsed intervention strategies that targeted reduction of ST in adolescents in
addition to time spent watching TV. A totall 30 papers analysing 15 intervention studies were identified that
met the inclusion criteria, signalling a relative scarcity of interventions targeting adolescents and assessing ST
use within SBs/PA/obesity studies, in line with previous review findargs despite evidence suggesting a
need for differential treatment for PA and @abic et al., 2015; Hynynen et al., 2016; Mark & Janssen, 2008;
Sedentary Behaviour Research Network, 208R)dies presenteglvidencebased designs, with fostudies
demonstrating effectiveness, eight partial effectiveness, and three no effectiveness in achieving the expected
outcomes of ST or maintaininbe effectsraising issues for the challenges and the {@mm impact of these
interventiongHuffman & Szafron, 2017)

There are many potential explanations for the partial effectiveness in the findings. The first concerns
the heterogeneity of online activities within the construct of ST, because reduction in one activity but not in
others suggests that specific interventstrategies were not effective for some behaviours, in line with previous
researci{Hynynenet al., 2016; Tremblay et al., 201 Becond, this could reflect a potential inadequacy of the
interventions alone to sufficiently challenge leimgld habits and lead to behaviour change. It has been claimed
that where screen behaviours are habithaké are inherently more difficult to change and when they involve
simpler actions, require constant targeting to produce eff@atser & LaR®e, 2018)Third, effectiveness and
long-term sustainability of results may be impeded by the choice of reduction only in time spent on media, as
a main outcome variable in these interventions. Additionally, it is increasingly recognized that PAtidesve
should target scredpased activities concurrently in order to limit SBs amongst children and adold€iigers
et al., 2018)However, ST has not been ficiently studied and operationalized to date and the evidence base
for its determinants, correlates, and interventions is weak in determining the optimal mix of strategies to curb

this behaviour.

The first limitation has to do with the operational ditiim of ST as a construct, because it only focuses
on the manifestation of the problénthe excessive amount tiinethat the adolescent devotes to the activity
and does not account for the specific content consumed or activity engaged in and lacks spdisfigjtyvi
et al.,, 2019; Nie et al., 2002aming and social media share commonalities, but also present significant

differences (i.e., key motivations, correlates, structural characteristics, risk factors, and clinica(kuaag&)

12



Billieux, 2017; Marshall et al., 2006Equally, SBs include both an array of passive (TV viewing) and more
active behaviours (i.e., computer games), becauslesmbnts may seek out more sensaticim and arousing
experiences to fuel the increased risk taking and novelty seeking needs of adol@seenéeBillieux, 2017)

and more socialidriven behaviours responding to peer culture (i.e., engagement in social (GatiEa et

al., 2017) Evidence has supported tisantextwhere, how, when, impact€pntentwhat is accessed or used),
andrelationship formatior(i.e., type and quality) may be more critical factors thare (Griffiths & Szabo,

2014; Livingstone & Helsper, 2008These factors were not addressed within the reviewed interventions.
Contrary, the focus was on behaviour change and the hypothesized mediators relating to motivation, self

regulation,and intention to change the behaviour.

Second, reduction objectives may be conflicting with adolescent developmental needs and milestones
(i.e., for autonomy and interpersonal communication) that have been found to be facilitated by the online
environmen (Borca et al., 2015)The developmental trajectory from early childhood to late adolescence
demonstrates a decline in KBumith et al., 2011and an increase in recreational screen behaviours in the
transition from early to middolescencéHardy et al., 2007; Raudsepp, 2016; Todd et al., 28i8)spending
increasingly unsupervised time at horf\ék et al., 2015) As a result and due to the lengthy folloyy
assessment periods of these interventions (few lasted more than two years), ST reduction objectives are
potentially not being met, because during this period, adolescents ara tmowrease their ST addressing a
normative need. Unlike other mental health issues (i.e., in suicide or eating disorders) where the health outcomes
can be detrimental or even lifareatening for the adolescent, gaming or internet use is not perceaived a
inherently harmful and is an enjoyable activity. Perceived enjoyment is amplified by the apeeific
characteristics (i.e., in games: discovery/novelty, levelling up, wealth acquisition, formation of gamer social
groups; i n s oci,amnbmophabid,i FOMO. eth)ethat&dp iinkoepswierful key motivations,
reinforcing the salience and maintenance of the behavibluissain etl., 2015; King et al., 2018; Kuss et al.,
2012; Kuss & Griffiths 20114 2017)

Similarly, assessing sedentary vs. fs@ulentary time does not account for content, activity engaged
in, or level of intensity of use. Studies followed the principleiahgulation(Adams etal., 2015with objective
and subjective outcome evaluation and process evaluation measures. Howeveposedssessment tools
used result in underreporting of time spent online also failing to account for differences in the content or context
of adolescent engageme(itatapally & Chu, 2019)Additionally, objective measures only provide an accurate
measurement of sedentariness and PA, but do not report how this sedentary time is di¢figeitsdn &
Cherg, 2018) leading to an incomplete assessment of these diverse activities. Potentially, other methods should
complement interventions to provide more accuracy and specificity, similar to the use of experience sampling
in time-use research or the usein$tant emotion detection senso(Kanjo et al., 2017; Sonnenbergt al,
2012; Twenge & Park, 2017)The incorporation of push prompt messages used were evaluated via a
smartphone application only in the study of Smith and colleagues (2015) and were considered a positive strategy
to reduce ST ilmdolescents. These types of data can act aseeiforing tool, providing some feedback and

offering a degree of control over the behaviour, serving two functions: that of assessment and of an intervention
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component. Lessons can be learned from gamgbiksearch, where behavioural tracking data have been used

to capture actual and real time behavio(@iffiths & Whitty, 2010) and to evaluate the degree of
responsiveness to personalized behavioural feedback, that has been found to lead to reduced gambling activity
(Auer & Griffiths, 2015)

Reduction objectives may also potentially be perceived by adolescents as an external regulation that
compromises their gradual autonomy, afforded by electronic media that provide them with opportunities for
recreation, socialization, validation, and ast@ment(Boyd, 2014; Livingstone, 2008; Loos et al., 2012)
However, three studigéndrade et al., 2015; Hankonen et al., 2016, 2017; Vik et al., 28585sed needs and
stakeholder perspectives (j.etudents and parents) to inform the development of the respective interventions
T a critical step in ST intervention developm@iidd etal., 2003; Kok et al., 2017; Prochaska et al., 1992;
Rodda et al., 2018BCTs were then used to link determinants to intervention components. However, tailoring
BCTs (i-ssettimgoal fiecreildngo, and At hinki nugal netoolyuat o ne ¢
intervention level, but also at activity le8lchaalma & Kok, 2009)ustifying BCT use and testing their uptake
and effectiveness prior to a full extent trifAltenburg et al., 2016; Greaves, 201Hankonen and colleagues
(2017) followed this approach and identified the most effective BCTs for participants in their feasibility study
in order to optimize intervention content, a factor that erdmifiarther the evaluative intervention process
(Greaves, 2015; Presseau et al., 2008)h the exception of this study, there was no reference to attribution of
intervention components to outcomes ordetification of the most effective behaviour change mechanisms,
which was also reported by the studies as a limitation. This appeared to be a common methodological weakness
underpinning all interventions examined in the present review which was pagddressed in process
evaluations to assess the methodological shortcomaightionally, health knowledge disseminatiba long
held strategy employed in health interventiGngippears to be a weak strategy to achieve ST reduction
objectives and needs be reconceptualized given the positive and functional aspects of online engagement
(Lafreniére et al., 2013)

All studies presented high risk of bias in one or two domains. However, most studies were of overall
medium to hgh methodological quality. To account for the quality of risk of bias assessment and reporting,
studies utilized internationally recognized standards of reporting trials (i.e., the CONSORT statement
[Campbell et al., 2004])o ensure comprehensive reporting and the majority were prospectively registered
clinical trials, following stringent guidelines as to risk of bias assessmentepelt measures for ST vee
utilized in all studies that present social desirability and recall biases. Additionally, representativeness was not
assumed in the majority of studies (with sample size, geographic,-emmomic or gendespecific
restrictions), limiting furtherthg ener al i zabi |l ity of the results, with

(2015) which was an international study with a large cohort.

Finally, the studies reviewed stressed the association of potential physical risks, neglecting significant
reseach conducted on psychosocial impacts of online use. Following evidence concerning the increase in

prevalence of problematic/addictive {Biss et al., 2014pan interdisciplinary integration of research evidence
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(Colder Carras et al., 2017; Tremblay et al., 208T¥quired. This should examine (i) the way these separate
activities interactPresseau et al., 2015)i) the way they contribute uniquely to the physical and psycho
emotional impacts experienced by adolescents, (iii) understand the motivations émiiafhptlead to an
increase of sedentary lifestylgsriffiths, 201M), (iv) apply longitudinal research and updated assessment tools
per activity(Altenburg et al., 2016; Brug et al., 201Qy) assess the contribution of the different intervention
components in effecting chand&mith et al, 2014) and targeting attitude and breaking habit strength
(Chinapaw et al., 2008and (vi) reflect on normative developmental tasks facilitated by online affordances
(Huffman & Szafron, 2017)Primarily, the construct of ST requiresdefinition because the time investment
refers and addresses only part of the problematic use involvedsityand other necommunicable diseases,
which in order to address effectively in interventions needs to target the content, the context, the motivations
driving excessive involvement, and the provision of alternative sdreersources of satisfactidmlistically
(Griffiths et al., 2018; Throuvala et al., 2031 9throuvala, Chourmouzoglou et al., 2018

Additionally, it appears that schebhsed interventions require a moystematic implementation with
follow-up periods or an integration into the school programme to achiewtdomgeffectivenes@Nie, Hilygus,
& Erbring, 2002) Targeting specific behaviours with the involvement of family and friends/peers has been
found to aid reduction of ST leve(Biddle et al., 2014; Garcia et al., 20Mith evidencebased parental
mediation(Bleckmann & Mo6Rle, 2014; Livingstone & Helsper, 20@8)d was emphasized in the studies
examined. The role of gender and SES is another aspect that requires riwghtgation, because it appeared
that a differentiation based on these factors is critical for the success of such inter&uianst al., 2018;
Leme & Philippi, 2015; Milani et al., 2018; Smighal., 2014)

A major limitation of this review was the relatively small number of studies (compared to the wealth
of interventions addressing obesity/PA prevention, which do not cover ST as part of the SBs) meeting the
inclusion criteria, and thieeterogeneity in the type of studies, assessment periods, and outcomes reported in the
studies that did not allow for a direct comparison between the intervention effects. Additionally, the lack of
longitudinal data does not allow the drawing of conclusieith regards to the longéegrm maintenance of the
effects. I n Andrade et al.b6s study (2015), ST redu
component targeting ST exclusively. This suggests that these habitual behaviours neadterbevestigated
in terms of how they interact within the mix of SBs, and to determine how and under which conditions an
adolescent engages in excessive use. Addressing the specific activities differentially, their structural
characteristics and the sakprocesses that determine them, supported by whole school approaches and regular
booster sessions within the school curriculum (and not asfbirgerventions) may be conducive to achieving

ST outcomes.

Overall, the present systematic review hightiégh scarcity of adolescent ST interventions that target
online activities and suggests a pressing need to reconceptualise adolescent ST health promotion in future
prevention designgMorton et al, 2017) The acquisition of a developmental and ecological approach

addressing psychosocial and maturational processes and me(lisgsketh et al., 2017; Smith et al., 2017)
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and communication challenges arising from use can potentially address the correlates and lead to higher

adolescent commitmeéro calls for behavioural changBrug et al., 2010)

3.5Conclusion

SBs are implicated in a variety of serious physical health prolilgonisnarily in the context of obesifiy and
psychopathological conditisnGiven the increasing prevalence of severe obesity and time spent ¢ahang

et al., 2019)and the increasing recognition of the role of screen based activities as a major contributor to the
obesity epidemi¢SanchezOliva et al., 2018; Tang et al., 201&)e need to address prevention measures and
evaluate the efficacy of respective interventions is timely. The purpose of the present review was to identify
interventions on@eenbased SBs and to elucidate the role of recreational screen behaviours and the way these
are targeted within the interventions. The review highlights that the mix of ST behaviours has changed, yet
interventions have not yet effectively accounted fus tchange in terms of definition, objectigetting,
assessment, and intervention components that target these behaviours differentially. In addition, sustainable ST
reduction can only be achieved by addressing the variables associated with excessieecostent, context,

and motivations underlying excessive involvement at the expense of other recreational alternatives. Partial
effectiveness in the reviewed studies with no sustainable findings could reflect, among other factors, the
potential failureo understand and embed the adolescent perspective that is facilitated by the online environment

or the setting of appropriate goals in the interventions.

There is a pressing need for more integrated, health promoting prevention programmes in school
envionments and targeting of problematic/excessive use, differentiating between content and activity rather
than just frequency of ST being a primary or secondary intervention outcome in obesity, PA, and/or ST school
based programmes. Intervention effectivenesearch can provide evidence on best practices that can be used
by policymakers to develop guidelines for schools, parents and practitioners for dealing with digital
technologies, and the competing online activities that contribute to sedentarydgestdl pose health risks for
adolescents. These guidelines should be integrated in school settings and complemebasetadnitiatives.

The design of more effective interventions can in turn help target key health epidemics related to these
behaviours,such as obesity or physical inactivity related to multiple health rigks. following chapter

discusses research methological choices of the present thesis.
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Chapter 4. ThesisMethodology

4.1 Introduction

This chapter provides an evaluation of theearch methodology used in the studies comprising this
thesis. Giverthe purpose of this research was to generate information on a previously unexplored issue, namely
the conceptualization of online harms and recommendations to combat these harnagivguakithodology
was considered most appropriakée first half of the thesis comprises of four qualitative studies across various
stakeholders i., student, parent, teacher and experts) andbllowed by two quantitative studies, a
psychometric studynd a randomized controlled trial. Therefore, the thesis emplaymixed methaosito
answerthe respectiveresearch questiorend provide a more comprehensive investigation of psychological
phenomenalUse of mixed methodology allowed an exploratory investigation of student, parental, teacher and
expert views and concerns about screen time with a primary focus on social media and §t&k&hglder
engagemenfVallentin-Holbech et al., 2020} consideredritical across all stages of research initiatives and

in assessing the efficacy of interventigMorton et al., 2017; Rogers et,82017)

The present chapter will address the research questions and how these will be answered using a mixed
methods approach and wdlffer general andtudy-specific justification for themethodological choiceim each

study. Additionally, it will analyse the epistemological position underpinning the research studies.
4.1.1Thesis esearch questign
The followingresearch questigweredeveloped

What are the key uses and motivationssitreen time in adolescerice
What are theperceived challenges and potentaline harms that adolescents are facing, what is a key
area of concern and what are key recommendations for schset preventioms conceptualized by
students, parents and teachers?
What is smartphone straction and how can it meeasuredn a psychometric tool?
What are the psychometric properties of a new instrument developed tosassephone distraction in a
UK sample of young adults?

1 To what extend does amline interventiontilising mindfulness, sefmonitoring and mood trackingdue

smartphone distraain in young peopl@

The initial investigation utiliseébcus groupsvith adolescents and interviews with pareamsiteachersn
the UK The qualitative studies highlighted online distracésra major concern for young people. Following
this and given the absence of a psychometric instrument to medisuieetion a scale was developed and
tested for its psychometric properties. To answer the final research question, an experimentaiiamténve

the form of a feasibility online randomized controlled study was conducted to assess its effectiveness in
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combating smartphone distractionyoung adults A mixed methods design was employed to facilitate the
investigation of these multifaceteglsearch questions and to provide breadth and depth to the key research asks.

Therefore, an overview of the various methodologies utilized by the studies in thisatkgsissented below
4.2 Methodologiesand Epistemologicalframework

Research methodology refers to the scientific approach, design, method and procedure used in an
investigation(Keeves, 1997)Ilt mainly defineshow to formulate a research objective, obtain the results and
analyse a research study and is driven by the underpinning epistemologica{Btaman, 2008pr paradigm.
Paradgms are overarching philosophical systgi@sipa & Lincoln, 1994)Epistemology defines the kind or
the nature of knowledge, its sources and its lif@otty, 1998) In socia sciences there are two prevailing
epi stemol ogical i3 mainly tthe paradigm ofbcRoice fauarititativesraadarchustiesand
61 nt er pforegualitativie eeseérchtudies(Howe, 1992) Other scholars argue that despite diféerent
epistemological positionsf the two approaches theseuld beviewed as a continuum rather than as a
dichotomy with their use being sequentiabne providing the foundational points followed by the other
(Newman & Benz, 1998A critical realist epistemological framework was utilisedhe understanding and

methodological approach of the studies in the present thesis

Critical realism(CR)is an epistemological paradigm betweeteipretivism (focus on hermeneutics)
and positivism (lawgoverned realities), claiming amdependent reality, however with no absolute knowledge
of it (Archer et al., 2020)This realist philosophical perspecticembines a realist ontology (the belief that
soci al phenomena exist independent of t h,claimimegsear cft
pre-existingknowledgedefined by subjective viewd#laxwell, 2012) Therefore, 0 6 0o bj ecteaxiste 86 acc
and knowledge is partial and fallible and thedaglen and therdore more than one methodologsan
conceptually derive to realitgnd explain the implications of phenomena and the ways these are understood.
This paradigm guidesesearchwhichacknolwedgep ar t i @ergorakctosnisand perceptionghich are
interpreedand understodwithinthei n d i v pedsanallar@ sociabntext(Scott, 2005)

4.2.1Quantitative research

Quantitative research refers to the empirical or statistical unddistpof data to derive knowledge
(Morgan, 2013). This type of research is determined mainly by a positivist epistemology providing objective
measurement to derive at general laws governing phenomena and an explanatory framework or theory
developmen(Bryman, 2008) Thus, quantitative researapproaches knowledge in an objective daductive
mannerwith the use of predetermined designs of how data will be collected and analysed and aims to test,
validate or explain causes to effefariqg & Woodman, 203). Therefore, standardized ways of data collection
are used in order to generalize the findings and to be feasible to be replicated by other regelanties

Cramer, 2017)Quantitative research aims teplicak, establish, validat predict or explain relationships
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between varibles through the elimination of biases and confounding variaklastributing to theory

development oapplicationacross setting@owitt & Cramer, 2017)
4.2.2Qualitative research

Qualitative research can help understand how and why behaviours occur and understand the meaning
individuals ascribe to their experiences or to a social or individual proflemitt & Cramer, 2017) This
method is used primarily to develop a deep understanding of complex psychological phenomena and is very
useful when there is ambiguity regarding the research quegiatton, 2002and when there is lack of
research in an are@dowitt & Cramer, 2017) Qualitative research is typically inductive, building from
particulars toliemes, flexible in its formation, accounting for the complexity of the situation or the context
(Newman & Benz, 1998)t is also widely used when there is lack of clarity regarding an issue or when there
is little or no knowledgenito a topic Qualitative research aimsptovide an in-depthexploration of views,
experiencesandconcepts, capture meanings and understand perspectives but can also aim to generate theory
(Willig, 2013). To do so, researchersiche active agents the analytical procedsy applying reflection and

reflexivity in qualitative researcfittia & Edge, 2017)

Qualitative methods of data collectiorere chosen for the purposes of the present thes&count
for the multiple contextual and subjective perspectives (Morgan, 284@pre the perceptions of key
stakeholders regarding online harms tmguggest recommendatiorfshe present thesis utiliseddus groups
and indepth interviewdor data collectionAlthough generalizability may not be possible with qualitative data,
it has lkeen considered a misconception that qualitative data cannot inform public fidicyhis is because it
is misperceived that transferability (findings channelled to similar settings or contexts) is not equated to
generalizability and may establish &ééof similarity and second, because the researcher can ensure a precise
outline of the conditionfHarper & Kuh, 2007)

4.2.3Mixed methods: Combining qualitative and quantitative approaches

Utilising both qualitative and quantitative methods has been acknowledged as capitalizing on the
strengths of each approach while minimizihgirlimitations and this can be conducted at various stages of the
research proceg€oyle & Williams, 2000)Mixed methods in a researchudly may be combined to highlight
different aspects of the research project and provide findings from different types @iaasan et al., 2005)

When one approach canrfatly address the research questions and there is a need for additional exploration
of the topic the mixed methods are considered an optimal option for reseafdtisdom & Creswell, 2013)
Usingmixed methods resear¢Breene et al., 1988)so offers possibilities fdriangulation (providing greater
scope, consistency and depth to the resutismplementarity (i.e.furthering knavledge, initiation (i.e.,
spottingfalse assumptions and inconsistencies which may lead to altering the researcteaslg)ment (i.e.,

one approach informg the development of another); and (v) expansion (i.e., braagland diversifyng the

scope of the researckPunch, 1998) There are two critical choicdsr the mixed methods approacti)

concurrent or seauntial (for data collection purposes) (ii) the method having the dominant position (qualitative
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or quantitative) in the studigohnson & Onwuegbuzie, 2004; Morgan, 199)e present thesis followed a
mixed method esearch design within a sequential approach (the qualitative data collection pobiteed
guantitative) understanthg perceptions around online use for adolescents and online harms and how these are
conceptualized across stakeholder grompdidentifying a commonconcern informed the latter quantitative

studies.
4.2 .4Triangulation

One aspect that was critical inghhesis wasriangulation which involves a combination of different
methodsas away to validate results, increasing the scope and the depth of the firfligs 2002)
Triangulation is used where data are collected from more than on@data t strengthen the external validity
of the study(Greene et al., 198%)y allowing the exploration of a social phenomenon across different groups
to reinforce the trustworthinesof data(Fusch, 2018) External validityis defined by the degree of
generalisability of thdindings to other studies independent of population used, timing or sgtiegket &
Zauszniewski, 2012)For the purposes of this thesis triangulation took part with the recruitment of multiple
informants (i.e. adolescent students, paramdteachers) to explore concerns and recommendations from
different perspective@Adams et al., 2015and to identify a critical aacern to address with the design of an

intervention and testing its efficacy

4.3Methods of qualitative resarch
4.3.1Methods of data collection

4.3.1.2Focus groups

Focus groups are guided discussions to a purposefully selected group facilitated by the researcher
addressingguestions tcelicit responses as a way ohderstanding of social issué®ates, 2000)Group
interaction is the mostgmificant feature of focus groups and through group discussion and ensuing dynamics,
it generats insights on the topin question(Morgan, 2012)differentiating it from other qualitative research
methodgShamdasani & Stewart, 2014#ocus groups are primarily used in exploratory research, in early stages
of a research study to identify the critical aspects to be further studied and in gaining insight into how the
stakeholders view the problem or the setting or to complement quantitative fir{@irygsan, 2008; Tariq &
Woodman, 2013ysually based on a a sestiuctured guidéSagoe, 2012)in assessing how many focus
groups are sufficient to be conducted to generate an adequatarahdepth of data, it has been proposed to
recruit until O0saturationd is reachedGuedtéta., 2p06)i nt w
Various recormendations have been made of how to conduct effective focus group ré¢seaeder & Casey,

2015; Sagoe, 2012ycluding: a carefully chosen purposive sample, conducting focus groups until no further
insights about the topic emerge, the specificity of the topicaandc | ear f ocus on partici
attitudes(Harper &Kuh, 2007; Krueger & Casey, 2015; Morgan, 2019)
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4.3.1.3In-depth Interviews

Interviews with an unstructured, sestiuctured or focused natuferm a typical qualitative method
controlled by the researcher with the aim to gathatepth information(Jamshed, 2014)nterviews vary in
type and structure according to their epistemologi
views, attitudes or perceptioandevaluate thainderstandingf a phenomenofRyan et al., 2009)in depth
interviews are more than a conversational interaction requiring knowledge and skill in hangdjogt ra
development, selfiisclosure and difficult emotions and the interview process may be influenced by level of
trust established with the participgilicksonSwift et al., 2016; Ryan et al., 200%uided by the research
aims, questioningndlisteningskills, theestabishement of rapparthe nature of the questioasd other salient
techniquesre usedo elicit rich and detailed information about the participaotveverjnterpretatioris based
partially on the r gRyanatrak, B089; Sefry &himrapatiomgg2018)a k i n g

Focus groups and interviewgere conducted taddress the gap in the knowledge of online harms and
the potential recommendations from key stakeholder groups. The results of the focus groups findings would
identify a primary area of concern across stakeholder groups and inform the aims and hypbttieses

guantitative research to follow.

4.3.2Methods of data analysis

Thematicanalysis is amongst the most widely used methods to conduct a qualitative afvédysis
& Cramer, 2017)The qualitative studsin the present thesissed thematic analysis and grounded theasry

methods of qualitative analysis
4.3.2.1Thematic analysis

Thematic analysis (TA) is a theoretically flexild@alitative methodusedto identify, analys and
interpret patterns of meanimgading to thelevelopnent ofkey commonthemegBraun & Clarke, 2006)it is
a useful methodo exploredifferent participant perspectives to deciphemewly emergentissuesand may
provide richand complex insightBraun & Clarke, 2018) TA6s fl exi bility all ows
epistemological approachéBraun & Clarke, 2006yhether essentialist/realist (claiming an uncomplicated
viewpoint to discourse and experienceonstructionist, which argues fohaman exchangtnatis socially
determined and eproduced(Burr, 1995) However,it is not necessary to have any preconegivdeas
established from theories, frameworks or existing knowledégious approaches to thematic analysis
(Alhojailan, 2012; Boyatzis, 1998; Javadi & Kurosh, 20b&ye been proposed [i.aith different strategies
for theme generatio(Guest et al., 2012)however, for the analysis of the studies in the present thesis, the
Braun and Clarkeix-step framework was followg@raun & Clarke, 2006; Clarke & Braun, 2013his is the
most widely used approach that provides a method of analysis rather than a methodology and is not tied to any

epistemological or theoretical perspectidowell et al., 2017)
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Braun and Clarke (2006) propossix steps of thematic analysie be folowed (i) familiarizing
oneseliwith the datdy transcribing, reviewing and annotating the dataflect oninitial ideas, (ii) generating
initial codes, (iii) searching for broader level themes by sorting and grouping the codes, (iv) reviewirsy theme
by cutting, collapsing, or breaking apart initial themes, (v) defining and naming themes by capturing the essence
of what each theme is about, and (vi) producing the report with extracts embedded in an analytic narrative.
Coding may involve transcriptiooy different authors to support data analyses and triangul@iaguire &
Delahunt, 2017)This method of analysis allows for a reflexive approach, waikmowledges that themes do
not passively emerge from the data; instead it is an active process of interpretation produced by the researcher
reflecting and engaging with the analytical prod@saun et al., 2019Specifically,data is analysed following
a systematic process which leads to newly conceptudiisdidgs (Bogdan & Biklen, 2007)

Quaitative aalyss in the present thesis (Chaptg8,7,8,9 was based osemistructured interviews
and focus groups which allowed participant accounts and experiences to €wmsgler & Moller, 2019)
allowingtriangulation(Merriam & Tisdell, 2015)Interviews were first transcribed and then analysed using TA
and Nvivowith the use ofeflexive memos and analytic notes. Braun and Clarke (2006) make a distinction
between the semantic and latent level of themes, amgeberta topdown vs. a bottorup, more datariven
approachThemesn the present thesiseredeveloped at both a semantic levednalysing the content of the
data on a surface level, looking at what the particgpphaate explicitly mentioned- and a latent levei
identifying and interpreting underlying ideas, assumptions and meanings \wihdata, allowing for a deeper
understanding of the perceived relationships, with the final formulation of themes thus being at a latent level.
Both of the analytical choiceg(i) semantic and latent, and (ii) social constructivist epistemological (bottom
up) approaces - were justified in theindividual studie® r at.iFar mxampdes in examining student
motivations,6 | | owi ng t heme consol i da Digitalomnipsemearglatedtomsed i v at
for control a appeaed  besan unélerlying procaswakrdss the themes identified (Chapter 3).
This findingwas supportedndit wassuggested how this may impact adolescents along with other inner control
(FoMO, nomophobia, maintenance of snap streaks), social (social disamhéffect) and environmentaHly

driven processes (push and pull design platform strategies)(Chapter 4).

To avoid duplicationthe methods sections in the subsequent qualitative chapters will refer to this
sectionof the thesisas this was a common metlubolgical approach acrosdl qualitative studies with the

exception othe study inChapter6, where datavereanalyzed with Groundet@heory.
4.3.2.2Grounded theory

Grounded theory provides a systematic protocol for data collection and analysis guided by inductively
driven analysis of the social or psychological processes grounded in tlf@wlaéa & Charmaz, 2012)nlike
other methods grounded theory is primarily usedad to fresh insights and develop the(@jaser & Strauss,
2006) Main differences with other methods of data analysis include starting from theainterunderstand
participant actions and meanings, exangrdetails of data to create the social scientific meaning rather than

looking at the whole and then analysing its parts andngitto move beyond description intmonstrucing
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theory (Charmaz, 2006; Oktay, 2012Zprounded theory is particularly useful to study processes and make
underlying or invisible processes transparé@harmaz, 2017which washighly relevant to one of the studies
of this thesis t@ssesshe psychological uses and processes underlying social media interactions and the kind

of impacts these experiences generated.

There are three prevailing traditions in grounded theory: the cl@Skiser & Strauss, 2006%traus
and Corbindés mor €Strads & Corhing ¥980ihd thepcpnstrucivistpproach(Charmaz,
2017) which share common methodological techniqurg follow different philosophical underpinnings
(Kenny & Fourie, 2015)According to the authors, these differ also on the coding procedures, on their divergent
use of the literatre and on its uses. Constructivist grounded theory (used in the current thesis) is differentiated
from classic grounded theory in that instead of arguably following traditional positivism (following an objective
reductionist approach to the data) or gassitivism (employing a critical realist perspecti®cCann &
Clark, 2003) it employs an opeended coding framework, use of the literature at every stage of the research
process and the use of constructivism and symlioleractionism as its underlying philosoptd¢on, 2004;
Kenny & Fourie, 2015)Symbolic interactionism is a philosophical viewgonhich explains how interaction
amongst individuals and social behaviour has a subjective understanding and meaning through isymbols (
words, rulesand roles) and languagéecker & McCall, 2009) The researcher therefore, observes how
individuals makes sense and interpret their individual experiences across a multiplicity of d@keatset
al., 2009) Both data and the researcher interact in constructing the exéngiory, which in turn influences

how the researcher interprets the data driven also by societal strftewess, 2013)

Grounded thegrwas a good fit fothe construction of theoygnd was utilize@s amethod in Chapter
6. Findingscould not easily fit into prexisting theoriesand theaim was to develop @emprehensie theoryto
that would provide an explanatory framework finie complex psychological and social procested
adolescents experience in their smartphone and social med@oumsary, hematic analysigras deemed more
appropriateas a methodologp exploremotivaions, harms, concerns and recommendatioisprovide some

taxonomical systemia the creation omeaningfulcategories

4.5 Methods of quantitative research

Quantitative researaimsto produce objective and generalizable findings and utilizes surveys (
data gathering method to collect, analyse and interpret information for descriptive or predictive purposes) and
guestionnairesi.g., surveys that contain items examining thestoucts of interestjGoddard & Villanova,
2005) both of which were used in this reseatab they allow foa large population of interest to be assessed
in an inexpensive wayJones et al., 2013)The present thesis utilised twmain analytical methods of
guantitative researclkanexperimenal designin the form of an online randomised controlled teabtla cross
sectional or correlationadesign (Howitt & Crammer, 2016)with psychometric work undertaken for the
development and validation of the first scale on smartphone distia€ifosssectional and correlational

studies, refer to research that is fexperimental and involves the association between variables to investigate
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associations between risk factors and the outcome of interest, or to find the prevalence of a sociahphenome

generate hypothesess for future research or implement an interygtdisitt & Cramer, 2017)

45.1 Factor AnalysisndMeasuremeninvariance

Factor analysis ian analytical method utiliseéd instrument developmett redue a large number of
variables tdts most critical and relevant factof®eVellis, 2012)utilising eitherexploratory(EFA) (exploring
the dimensionality of a construaty confirmatoryfactor analysi{CFA) (a theory testingpproach) In this
study,both methods wengerformed in order to teite newly conceptualisesbnstrut, theSDS CFAinvolves
the analysis of ceariance structuresf a predefined set of observed variables, their underlying constructs and
examining the degree of relationship amongst themalysed withstructural equation modelling (SEM)
(Schreiber et al., 2006 his thesis utilised EFA and CFAto identify a set of factors and define their

interelationship to measure the construct of SDS in a consistent manner

4 5.2 Randomised controlled trial (RCT)

A randomised controlled trial (RCT) is an experimental study considered thestgwidard in
intervention effectivenesgsearci{Cartwright, 2@7) to assesthe efficacyof a treatment to achieve a desired
outcome(Connelly & Woolston, 2016 RCTs employ a deductive approachsasuldthe assumptions of the
test work, a positive outcome is associated with the intervention at Hspthying high internal validity
(Vader, 1998) RCTs have been employed to assess pharmacological effective@sgshotherapeutic
effectivenesor the efficacy of psychosocial interventions aiming to redspecificdisordes/problens or to
improve an aspect related to the disordeg(improved quality of life)(Nezu & Nezu, 2015)For an
effectiveness study to be characterized an RCT, it muslve a controlled manipulation (to assess difference
in effects) ofavariableandarandomassignment of participan{€onnelly & Woolston, 2016; Vader, 199%)

a controlor an interventiorgroup in order t@ssess intervention effetsICE guidelines, 2020participants

are randomly assigned a given group (experimental or control group) usimgralomised proceg€onnelly

& Woolston, 2016)RCTsareincreasinglyused to assess theieffcyin psychosocial interventioriMichie &
Abraham, 2004and a new generation of pragmatic triglgoutine mental health context has been proposed
(Ruggeri et al., 2013)

4.6 The present sample

Students

Participantsl = 42) aged 146 years¥ = 13.5years,SD= 2.3) weresampledn collaboration with
three local secondary schools in the East Midlands area of the UK, including a mix efieamsddl school and

two co-educational schools. Students were primarily white (63%), black (22%) and East Asian (15%), with an
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almost even gater split (48/52 female/male) and from diverse s@gonomic communities: upper socio
economic (20%), middle (54%), and lower (26%). This study targeted adolescents due to the: (i) high online
usage this age group exhibits, and the vulnerability togaeduations and risk behaviours (Helms et al., 2014),

(ii) heightened vulnerability to excessive online use, leading potengatingto addictive symptoms (Kuss

et al., 2013), and (iii) development of bemiyage concerns and an overemphasis on peguaiisons that may

be associatewith the development of eating disorders, obesity and dysfunctional ex@vtaser & Gray,

2014; Voelker et al., 2015).

Parents

Participants | = 9), aged 8-53 years(Mage=44.78 SD=5.04), were parents of adolescent children
selected in collaboration with three local secondary schools in the East Midlands area of the UK, including a
mix of an allfemale school and two eeducational schools. Participants were primarily whitesj, black
(n=3) and Asianr{=1), with a gender split (six females and three males) and from diverseesociomic
communities: upper socieconomicgroup (n=4), middle (=4), and lowerf=1). This study targeted parents
due to: (i) the need to identify parental comseas a critical source of input regarding adolescent problems
arising from use, (ii) a lack of studies reflecting the parental perspective of intervention needs for adolescents
in relation to problems from online use, (iii) adolescents being a cribbalrtdue to their developmental stage,
which presents with vulnerable online behaviors and a major influence from(pledrss et &, 2014; Kuss,
van Rooij, Shorter, Griffiths, & van de Mheen, 2018hd (iv) a growing need for familyased prevention
strategiegWu et al., 2016)

Teachers

Participants il = 9), aged 2%2 yearsMaqe=39.2, SD=7.74), were teachers in UK secondary education (Year
8-12) of three local schools in the East Midlands area of the UK, including a mix offamale school and
two co-educational schools. Participants were primarily whit&’f, black (=1) and Asianrg=1), with a gender
split (five females and four maleahd from middle f=5), and lower{=4) socieeconomic background:his
study targeted teachers due to: (i) the need to identify tepehspectives and concerns regardamiine
adolescentmblems, (ii) a lack of studies reflecting teachiessfor prevention purposé®ennen et al., 2020)
(iii) evidence of higher efficacy of intervention effects when teackere greater teacher commitment was
displayed(Orpinas & Home, 2004)iv) a growing need for schoblased prevention strategies (Throuvala et
al., 201%).

4.7 Conclusion

Research with the use ofxed methodgrovides a comprehensive investigation of a phenomenon or
construct. Both methods complement each other offering-depth investigation to theesearch question.
Qualitative methods were used to gain a deeper insight into perceptions of potentighamiineand identify

corcerns and recommendations from a multiple stakeholder perspectigati@tive methodfollowed the
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gualitative investigation and enabled tasting of a construct which arose as a key concern among stakeholders.

Both methods leatb stronger validity of outcomes.

4 8 Ethical considerations

Ethical approval was sought from Nottingham Trent University (NT&pecifically, two ethics
application forms were prepared and submitted toNfi&) College of Business, Law and Soc#diences
Research Ethics Committee (CRE®)r ethical approval of the research studies propoEkd.applications
entailed all aspects of study design, implementation, data collectioanaykis as well as researaklated
ethical issues: study aims aobjectives, protocol, procedure and materials, requirements for Data and Barring
Service (DBS) check, issues relating to minors, anonymization and confidentiality, security and retention of
research data, informed consent, risk of harm, capacity to gilid gonsent, voluntary recruitment of
participants or any form of monetary compensation, online and internet research or any other ethical risks.
Examples oparticipant information sheets and consent/debrief eoapforms were also be provided as part
of the application. Ethical approval was granted for all the present studies forming this thesis from the CREC:
(No. 2017/109) for the qualitative research studies and for the second applisati@918/226) to the CREC
onl12 November 2018equesting #hical clearance for the quantitative studies (psychometric study and
intervention study)Specific ethical procedures are adressed in the subsequent individual chapters. The most
difficult ethical issueencounteregertained to schools promoting an-opt option rather than active consgnt
which left them open to a potential influx of questions on behalf of the parents regarding the nature of this
researchHowever, sufficient information was offered to the schools to share with the parent/teacher agmmuni
regarding the nature of the research and the contact details of the resaanttkeapervisoto address any
further queries.

The following five chaptes examine (i) key uses and adolescent motivatidos social media use
(Chapter 5) (ii) a theoretical model which emerged from the data (Chapter 6), (iii) impacts and potential harms
encounteredrom engagementChapter 7), (ivlalong with parenfa nd t eac h e rcoriterngaad cept i

recommendationfor schoolbased presntion (Chapter 8 & 9).
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Part 2: Understanding underlying mechanisms of engagement and harms

Chapter 5. Motivational processes and dysfunctional mechanisms of

social media use among adolescents: A qualitative focus group study

Throuvala, M.A. Griffiths, M. D., Rennoldson, M., & Kuss, D. J. (2(f)9Motivational processes and
dysfunctional mechanisms of social media use among adolescents: A qualitative focus group study.
Computers in Human Behavid@3, 164 175. https://doi.org/10.1016/j.chb.2812.012

5.1 Introduction

Generation Z (born between199612) and Generation Alpha (born between 2PQ35) are the first
generations to become immersed in technologies with active engagement in the production of digital media
content, especially sindbe introduction of smartphonéBobkowski et al., 2016; Twenge et al., 2018jcial
networking sites (SNSs) constitute a new social milieu for adolescents that provide numerous opportunities and
ways for diverse interactioKuss & Giriffiths, 2017) Smartphones have facilitated access to SM&&h
account for a larggart of overall adolescent screen tinfiecent data indicate that 95% of US adolescents
(aged 1317 years) have access to smartphones and more than half have access to a tablet, with 45% reporting
access almost constantly, and 44% several times §Pday Research Center, 2018a)the UK (where the
present study was conducted), 88%d2-15 year olds have their own smartphone, 99% go online daily, and
26% mainly use a smartphone to go online, while also reporting that this is the device they would miss the most
out of all devicegOfcom, 2017)

Social media use is a complementary and indispensable part of everyday adolescent life with an acti
engagement of versatile tools and applicatioffering a wide range of services and functions for their users
(Giannakos et al., 2013; Kuss & Griffi, 2017) Social media is operationally defined as the sum of blogs,
social networking sites (i.eFacebool, micro blogs (i.e.,Twitter), content sharing sites (i.dnstagram,
Snapchgt Wikis, and interactive videgaming sites (i.e., Massive Multiplayer Online Games, &vorld of
Warcraff) that allow users to eoonstruct and share contgiuss & Griffiths, 2017) Adolescents present a
different usage profile from adultshereFacebookis no longer the platform of choice: recent usage data has
showed thatYouTube(85%), Instagram(72%) andSnapchat(69%), followed byFacebook(51%) are the
platforms with the highest usage rate, with 35% of US teens reporting$isapghémore often than all the
other major social media platfornfBew Research Center, 2018%puTubeis the most recognized and the
most preferred platform forcaess for all types of content amongst UK adolescents agé8 §@argOfcom,
2017)and presented with the highest use change for those aged betikgra{Ofcom, 2017)In the UK,
Snapchatise has doubled the number of adolescent users who view it as their main social media profile (32%
in 2017 vs. 16% in 2016; Ofcom, 201 Technological affordances and key industry temevitably impact

usage and functionalityAmongst current trends reported are thgrnieritization of interactions over passive
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media consumption, the replacement of text messaging by live video chatting and short recorded videos, the
augmented reality interactions in live video conversations, and the integration of more reaattoris (i.e.,

live messenger support and paynseent 6 Di gi t al in 20186, 2018) . The
influences usage, but also ensuing psychological processes. For example, the transienidastiustive

nature ofSnapchatppears to provide a more congruent communication, bubitedstes relational challenges
(Vaterlaus et al., 2016)

The use of social media has been fotmglay acritical role in fostering positive youth development
and future civic engagemef(itee & Horsley, 2017and it is used primarily for socializing and leisure, as well
as for public life interest§Boyd, 2014) For adolescents key developmental task that is related to online
usage is identity developme({ Ra g e | i dHazibitated throufy6the interaction of self with others to clarify
identity development versus role confusi@rickson, 1968) SNSs facilitate friendship formation and
maintenance and provide social support for the development of behaviours, goals, and attitudes. These are
fuelled by modelling and/or social pressyBorca et al., 2015; Poulin & Chan, 201®t the same time,
adolescents distance themselves from primary attachment figfulgmni & Eccles, 1993; Papini et al., 1991)
By modelling an identity via a social media profile, adolescents expose themselves to peer review that facilitates
identity formation, social reality, and status negotiat{@woyd, 2007; Balakrishnan & Griffiths, 2017)
However, adolescents are a vulnerable population when it comes to onlifi€usse& Griffiths, 2013).
During early adolescence, the emotional state is characterizedpdsitivity and more instabilifizarson et
al., 2002) Furthermore, seffeguatory processes and emotional control are still develofBeghelsen et al.,
2017) and interneuse is increaseRideout et al., 2010However,adolescents lack a fully developed self
regulatory capacity to control its u@eokhrel et al., 2013)Additionally, there is evidence of susceptibility to
selfimage perceptions and peer comparisons that may lead to a lowos#lf and potentia§l to the
development of eating disorders, depression, and olg&iglker et al., 2015)Since SNS use constitutes a
salient activity in everyday life and with concerns about excessive screen time on a physical and psychosocial
level (Asare, 2015; Atkin et al., 2014nd a small minority of adolescents may develop maladaptive behaviours
potentially leading to addiction or other diserdsl(Griffiths et al., 2018)i t i s vi t al to under

key motivations driving SNS usage.

Different motivational factors for social media use have been proposed in the psychological literature
(for reviews, se&uss & Griffiths [2011, 2017])Recent empirical studies share commonalities in timelirfgs
concerning the key motivational factors including entertainment, informagéeking, personal utility, and
conveniencewith social interactive gratification and mobile convenience exhibiting the highest impact on all
other forms(Al-Menayes, 2015)Other motivations include online comunication and onlinself-disclosure,
psychological need satisfactigAng, Abu Talib, Tan, Tan, & Yaacob, 201%jeed for popularityUtz et al.,
2011) social competiti ok e @dlakrishnani& Grffiths, @01§jderttity forimagionmo st 6
enhancing personal values and sense of connectedness, social interaction, and mobile convenience functions
(Ha et al., 2015)The need for constant availability and validation, perceived enjoyment, social relationship

formation, mood regulation, entertainment, and a need to conform with group novnégdea also identified
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(Chen et al., 2017)

Various theories and models have been proposed to explain adolescent motivations of using SNSs.
Two of the most prominent theories are thesS@)tDetermination Theory(Deci & Ryan, 2000; Deci & Ryan,
1985) with three main psychological needs (autonomy, relatedness and competence), dsds(ignd
Gratifications TheoryBlumler & Katz, 1974; Katz et al., 1973)here gratifications drive mobile SNS use by
emphasizing the hedonic, integrative and mobile dimensions tfsaemt motivations. Based on these theories
or a combination of them, scholars have proposed various motivational categories for SNISMiseayes,
2015; Ang et al., 2015; Ha et al., 2015; Kircaburun et al., 2018 Kin & Lu, 2011) Other theories relating
to motivations of SNS use refer to identity development or social identity deficitssddial enhancement
hypothesif or o6rich get richeré) proposes that individu
extensive online network building to strengthrelationshipgKraut et al., 2002)Social compensation theory
claims thabnline communication is likely to be used fmcial compensation and social facilitatiororder to
offset lack of social skills or difficulties with peer fat®face interactions and peer disengager(iéatkenburg
et al., 2005) Personal identity (the personal characteristics that are unique to the individual), social identity
(stemming from awareness of membership in@a@roup along with the value ascribed and the emotional
attribution of this membership), and selteem buildindTajfel, 1978)have also been proposed to underlie
SNS usdGriffiths & Kuss, 2011) Based orthe Sociometer Theo(j.eary & Baumeister, 2000¥elfesteem
is a function of the relational value and the degree of social acceptance within a social environment. This
relational value in SNS usas been confirmed empiricalfyalkenburg et al., 2017but is influenced by many

other individual factors (e.g., a strong purposeful life,-esteem, etcBurrow & Rainone, 2017)

Various factors mediate the relationship between motivations and SNS use, such as age, gender, and
introversion(Valkenburg et al., 2005high intensity, and bonding social capilwek & Joinson, 2016Rs
well asdifferent motivational factors for specific features versus general use of social media pléSiomek
et al., 2011) Additionally, external (i.e., the pareatiolescent relationship) and personal antecedents (i.e.,
deficient selfregulation, habistrength) play an important role in time spent on SNSs and have been found to
relate to dependence on SNSs for identity development in adoledasnegt @l., 2017)Therefore, engagement
with the online environment is dynamic and evolving, and requires empirical investigation that can shed light

on fresh perspectives and insights behind adolescent use.

More recent psychol ogi cal phenomena emerging fr
(FoMO)i the need to be online to avoid feelings of apprehension when one is absent from rewarding experience
that others may hay@rzybylski et al., 2013) has been associated with a reinforcing use of social raedia
promptinga vicious cycle of engageme(Buglass et al., 2017Empirical evidence has demonstrated that
FoMO and preoccupation with feeling unpopular or isolated leads to Higlheboolkuse and stress responses
(Beyens etal.,, 2016) Si mi |l ar |l y 6 n o mo p hioféelingséof afxety anchdidiréss fer ngt h o b i
being able to communicate and access information, losing connectednesarandconveniencéYildirim

& Correia, 2015) is associated with problematic smartphone use and endorses a habitual checking state that
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is further reinfor cdQuladvistaetal., 2flz)r mati onal rewardso

A growing body of literature provides evidencé stress, anxiety, compulsive and depressive
symptomatology associated with excessive social mediéBasey, Sidoti, Briggs, Reiter, & Lindsey, 2017;
Griffiths, Kuss, & Demetrovics, 2 Pdarkon, &GCourkilf ant h's ¢
Communications and Media, 2011; Ré&dNeigle, 2014; Royal Society for Public Health, 2017; Weinstein,

2018) Young people present with a paradox. Despite the high use and popularity of specific social media
platforms, young people consider these same platforms as having a high neeriegetct in terms of mental

health (Royal Society for Public Health, 201Mlomophobia, FOMO, and habitual checking behaviours are
becoming more prevalenhd have been associated with anxiety, depression, and problematic smartphone use
(Elhai et al., 2016)raisinga need to explore the process that relate social media use and motivations to these
mechanismsDespite these concerns, the process of how these maladaptive psychological states are related to

adolescent motivations has been far less explored.

Additiondly, adolescent motivations should be regularly evaluagst, due to the constant evolving
nature of SNSs, their perceived value may be shiftingghapchaandinstagramhave grown at considerably
faster rates thalRacebookuse), reflecting a divee user experien¢Pew Research Center, 20182¢condthe
proliferation of platforms offers a multiplicity of new features and services that promote use and offers
additional incentives for user engagem@rgm online social games, to instant messengers, video chats, news
feeds, etc.)Motivations for use may $f, be intensified and/or skewed towards any of these SNS tailored
services that may be driven by the need for satisfaction of specific needs (i.e., needideoromer smaller
group communication on instant messengers [IMs] rather than public pessdfor achievement in online
social games). One such feature is the introduction of streaBaamchatwhich highlights the number of
consecutive days in a row that one individual has sent at least one photo to another iridihauappear to
accaunt for more frequent and compulsive involvement with the plat{@nifiths, 2018) Third, smartphones
facilitate access and the increasing provision of free-Wgervices, reinforce frequency of use, and provide

further incentives for adolescent online engagement.

Contemporary research examinitige underlying motivations of social media use highlights mainly
positive motives. However, the processes of how latent needs and motivations are related to prolonged
engagement, higher checking behaviours, FOMO, nomophobia, and potentially more camysdsig much
less exploredConsequently, the presestudy attempts to fill this gap in knowledge by identifying motivational
factors underlying current usage and attitudes and highlight their associations with-smitietgyg phenomena
experienced badolescents (i.e., FOMO and nomophobia). The present authors believe that adolescent internal
control processes o MO and nomophobia do not occur in vacuum
motivations, in addition to social and functional needswidts therefore, hypothesized that adolescent
motivational factors would be underpinned by (i) dysfunctional mechanisms of FOMO, (ii) nomophobia, and
(iii) peer pressure for constant presence and interactivity online and (iv) need for checking. Thisshg/fmothe

extending research evidence suggesting that FOMO mediates need satisfaction, mood and engagement, which
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may lead to a cyclical process reinforcing (Baglass et al., 2017; Przybylski et al., 2013; Wegmann et al.,
2017) and nomophobia, peer pressure and Hahiting checking behaviours potentialhvolved in higher
usaggGuyer et al., 2014; Guyer et al., 2012; King et al., 2013; OliveGeion et a., 2018; Oulasvirta et al.,
2012) Findings can help: (i) educators and parents deve®punderstanding and communication skills with
adolescents on digital issues, (ii) public policy to embed research concerning motivations in prevention or
intervention initiatives against excessive social media use, and (iii) clinicians who deal vetadts to gain

insight into processes driving adaptive and maladaptive SNS usage in the overall life context of the adolescent.

5.2 Methods

5.2.1 Design

A qualitative study was conducted to explore act
on personal experiences, and understand the processes underlying and driving use. The aim of the study was to
investigate the uses, motivations, and valtat are ascribed to screen time and SNS use among adolescents.
Focus groups were the chosen method to provide a breadth of accounts from participants. Accounts of the uses
and motivational factors were investigated with qualitative methodology andsadatjth the use of thematic
analysis (TABraun & Clarke, 2006; Clarke & Braun, 201The steps followed are reiterated in Table 5.1.

The respective questions and design were informed by previous research on SNS usage and
motivations(Al-Menayes, 2015; Barker, 2009; Boyd, 2007; Liu et al., 2016; Przybylski et al., 2013; Valkenburg
et al., 2005, 2017A total of six focus groupgomprising 68 students in each groupere conducted in three
secondary school settings in the UK. More specific
and (ii) the main drivers of online engagement with SNI3® focus groups were sestructured, lasted
approximately 6@ninutes in duration, and were audicorded. A number was assigned to each participant to
maintain confidentiality. Each focus group included opeded questions based on a setmictured focus
group guide, centred on the experience of social medim tise daily context and within relationships and the
primary motives for use. Questions specific to SNS
apps are you mostly wusing?06, AWhy do youatnhi fikWhwo u
your peersd6 reasons for using soci al medi a?0) . Pa

probing (i.e. AWhy is this your | east favourite pl

For a detailed description of Methodarticipant section, Design and Procedigethe Methodology Chapter
4.

5.2.2 Data analysis

Codes were initially developed by the first author and another member of the research team. These were then
discussed witlthe remaining members of the research group as coding developed. Braun an(2Gia}ao

not recommend second coding and inter reliability (IRR) to be undertaken in data analysis, because TA
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assumes a flexible, organic and reflexive approach that should not necessarily be guided by positivist/realist
assumptions. However, to ensuigor and trustworthiness of dafidowell et al., 2017and the consistency of

the anaftical procedure, interater reliability was conducted to assess the level of agredAramstrong et al.,

1997) The first author and one of the research team members independently engaged in separat®analyses
identify themes across transcrifidiles & Huberman, 1994)A high level of agreement was obsed when

results were discussed and differences in opinions were resolved through discussion. Different
conceptualizations of the subthemes were discussed and justified amongst researchers. Following discussion of
the different accounts, they were eithesrged or excluded from the analysis. Following assessment, there was

an 80% agreement between the coders on 93% of the codes.

Themes were identified at both a semantic and a latent level to develop a-tepthininderstanding
of adolescent usage andykenotives suggested (i.e., convenience and connectivity). Therefore, the final
formulation of the themes was latent, following a social constructivist epistemological approackBmailiA
& Clarke, 2006) given research quéshs related to perceptions of social media use and motives underlying
use that refer not only to explicit motives (i.e., communication with peers), but also implicit meanings (i.e., peer
comparison and validation) in a socially constructed experiencecddirg system made reference to which
of the six focus groups the selected quote was fro

reference to gender (M=mal e, F=femal e) and partici

refers to a quote from female participant number two in the fifth focus group.

Tableb5.1

Defining phases of thematic analysis followed

Phases of thematic analysis Detailed account of processes in phases

Phase 1: Data familiarization Engage repeatedly with the data, document reflective thoughts and impres
about potential themes

Phase 2: Generating initial codes  Start lineby-line coding, document team meeting debrief, use reflexive diar
note keeping per code,

Phase 3: Searching for themes Combine codes, render themes, develop hierarchies of concepts and then
hierarchically structured codebook, keep notes on development of semanti
latent themes

Phase 4: Reviewing themes Team members examine codebookhafmes and suthemes of both two team
members against transcripts, look for recurring patterns and differences

Phase 5: Defining and naming them Discuss final discrepancies in theme generation, critical assessment, reacl
research team consensus

Phase 6: Consolidation of Describe the process of coding and analysis, report on reasons for
themes/Analysis justification methodological and analytical choices, findings illustrated with quotes
5.3 Results

Adolescent perceptions for online uses, alttsiand platforms of choice
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5.3.1 Social media platforms of choice

Social media use was viewed by adolescents as indispensable for communication with friends and
family, a source for information, |l earning and val
platforms of choice for participants wdrestagram, SnapchagindYouTubeand the least favourable platform
wasFacebooldue to it being perceived (i) as a complex platform in design, offering more complicated features
(i.e., uploading of videos), (ii) the platform of choice for adults and older gémesaand (iii) filled with
adverts and popp advertising messages that were viewed as negative and int&saghatindInstagram
were considered as complementary platforms with complementary functions and as necessary platforms to
engage with. Howesr, all platforms were perceived as gradually converging and losing their distinctiveness
by introducing successful competitor features or services within their own platféanebpokadded live

stories, which was seen as copying content firmstagram Instagram added news features, etc.).
5.3.2 Social media with values and norms

Each platform was perceived as serving a different purgnsteagramwas viewed as an idealistic
picturesharing, sliceof-life application that was a source of inspiratonfoan i ndi vi dual 6s | i
interests. The majority of adolescents reported having a second accdustiaginam calledFinstagram that
was a private account, shared only with very close friends and where communications were exchanged in a
moreintimate fashion. Adolescents held this account to maintain privacy and to relate more closely with their
inner circle of friends. The second more private account was preferred and considered to be free from social
comparison and scrutiny, with posts thare perceived as fun, relatable, "normal, more of an inner circle
thing" (FG2F6) and easier to follow. Similarlgnapchatwa s t hecifiicheér pl at f or m,
humoristic, seHsarcastic, and fun aspects of everyday life were shared among étosis.fyouTubewas
mainly used by adolescents to watch television series and movies, instead of typical television viewing, as well

as to search for music videos or other interests.

Negative issues arising from use were witstagramand the negative analggressive comments
posted (i .e., inastyo) or when another family memb
(i.e., onFacebook Other explicit and implicit uses, rules, and attitudes towards specific platforms were raised
(i.e., the wgency for Snapchatstreaks maintenance, ho8napchatcould become annoying if used too

frequently, and content that was politically correct to be posted online and varying according to platform).

5.3.3 Specific social media apps use
Use of social mediavas reported by adolescents to be serving as a filler between other activities and

to counteract boredom or make up for the lack of &ftdool activities. Use was reported to be more

pronounced over weekends or during holidays when the daily progratessasructured and where access to
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friends offline was limited. SNS platforms filled this void and offered the possibility to connect with friends

regardless of geographic location.

SnapchatAdolescents perceivédhapchaah s an fi nner <circled platform
to communicate personal matters to each other. By d&xigipchatvas perceived as encouraging the exchange
of more personal information that would otherwise not be easily shared in any othdrfEN&nse of privacy
facilitated the exchange of private information, like a shared diary with closest friends. It was therefore
considered more fun, via the sharing of entertaining messages that participants would not share on other
platforms (i.e., Twitter), and it was favoured for its simplicity and directness. A crucial finding was that
Snapchavas vi ewed as having a more discursive nature
rather than using it. Given the pervasiveness and théarity of the platform among adolescent populations,
on Snapchatoral and text communication appeared to be equated and collapsed into a single form of
communication. News features were viewed positively because they were perceived as expandingdy offerin

new features, but at the same time were viewed as less reliable and trustworthy.

Instagram. Instagram (along with Snapchat was considered the most popular app, involving the
sharing of daily life moments, with more visuals, and-g@ksentation opptrnities for content creation and
deliberation. Choice and flexibility were seen as given to users, who could tailor the app as to how private or
public they wanted their account. Students of private schools preferred to have a private status, whereas the
students of state schools had a mixture of both putl
being considered positivelinstagramwas viewed as copying content fr@napchatThe photo feature was
dominant, less so than direct mages (DMs) and videos that were perceived mainigregpchafeatures.
Captions complemented the message of the photo and
were not accompanied by comments, but if it was a group photo, it wasltygiccompanied by a positive
comment for the experiendeinteresti although less frequently mentionedvas used for inspiration (as well
asinstagran) on topics of artistic interest rather ,than

hair, makeu p, and dr esses 0) Twit®r \ling wereanertionédasaless frequently(used. e .

Finstagram( c ommonl| y r Enstddlmed ombi aat bon of Indtagrandwor ds
1 refers to a second, more private accothdt was perceived to be a more entertaining and personal platform
relating to more casual, fun, and everyday moméimstaswere reported by adolescents to feature unfiltered
photographic material (unlike the edited counterparts that appdastagran) that represented a platform for

sharing more realistic daily adolescent experiences.

5.3.4 Motivations for SNS use

Six main motivational themes driving adolescent online use emerged from the data analysis: (i) symbiotic
relationship with peers online via social media and smartphone attachment, (ii) digital omnipresence related to

control and loss of control, (iii) emioh regulation and enhancement, (iv) idealization versus normalization of
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self and others, (v) peer comparison and ego validation, (vi) functioffiadititation of communication
functions. A summarized outline of the themes with their respective subtheme verbatim examples is
provided in Table.2.

Table5.2
The perceived motivations of SNS use in adolescent students: Results from a qualitative study wi

of thematic analysis

Themes and Subthemes Frequ Verbatim Examples

ency

Theme 1:Symbiotic relationship with peers online via social media and smartphone attachment

Peer attachment and 15 ifébecause everything is on social n

enrichment of relationships buuwhen you donét know somebody thatod
me d i (RGIFB)

Pressure for availability 20 I would prefer to put it aside until | amlone with homework, but when you se
notification popping upFGlRFOU just g

FoMO 8 When you cané6t reply, it makes you
l' i ke 61 need t @& o(FSHFB)yY . I have to re

Smartphone attachment ant 15 il dono6t take it out (FG4M4dmy hand unl

nomophobia

Theme 2: Digital omnipresence related to need for control

Use=confidence and contro 10 iPeople just have this new sense of
what ever (G283 want. o

O0Al wayhblo ond 20 Al Iive far away from my friends. I

geographical limits are acrossthe&wor | d from each ofF@G5€2), we sti

Difficulty to control 20 fi | do f eel |l i ke people spend a | ot
people just Iike from doing t(RG3W4) f

Streak maintenance and 17 il go to check myhe tmerarkisndg i FEGMEAATr

checking as habit il need to ch(EGM3)or | feel bado

Phubbing 13 fil feel it is just like a nice fildl
t o s o mdFR&RF6)é O

Maintaining privacy 12 iThe second account (F&1IF® mor e pri va

Surveillance 8 iéthen | would want to know what sh

know what(FG2Flmean ? 0
Theme 3: Emotion regulation and enhancement

Counteract boredom 12 ALi ke when youdre bored, you | (F&4F1)s

Mood booster 8 Ailtds just a way (ARG&F2make me feel be

Escapism/Distress 7 AiPersonally, ités |ike an escape ro
me di s(FGQ3M4A s . O

Enjoyment/Learning 3 il friend because they have fun st

history, so s@E@®¥5teach history. o
Theme 4: Idealization versus normalization of self and others

Identity construction/self 10 il dondédt know anything else but to

presentation wi th myGEE3) f . 0

Impression management 15 filt doesndédt matter i f everybody 1|1 o0o0
i t(FGRF7)
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Compensation for perceivec 6 fiEspecially with filters and make

deficits or lack of social ill ness, presenting a bett ¢RG5F8)e | f t

skills

Realistic perspective taking 6 iAt social media displ ayi nuwstllaettat you ge
more obscure models, and especially
model s, what you see at soci al (FGRE4A i

Plurality in representation 5 fiéwhereas on soci al media itds just

and inclusion and itdéds better youdbre not forced t

look like a plus size model, companies are trying to use the internet, minority m
there is more representation on social media, but there is a real image you n
appea(FG2Fy) . o
Drawing Inspiration 12 fiéand for I|ike Instagram and Pinter:
bedroom ideas, h §FG6F3) makeup, dresse
Theme 5: Peer comparison and ego validation

Peer influence 6 féor like trends, so |like if nobody
was a cool thing to use, thenFG4e3pod

Peer comparison/Judgemer 5 iEen when youdre with your fri e(@FGHE5)

passing

Fear of being judged/ 10 il get scared that someone wil/l pos

avoiding value judgment j udg me(RG2E5) . 0

Need for validation and 15 (On Finsta) fAThat iis way preferred,

popularity the posts areonsidered as fun, relatable, normal, more wfmner circle thing, bettel
t o f o(FG26)v. 0

expectations for collective 10 il expect ni ce c o rselfired) pist tak;ne ang duténg it anlin

positive peer feedback for pop(EG2E3) i ty. o

Sharing/sekdisclosure & 20 fiSnapchat a | ot more, because it ge

discovery é common say something mor ¢FGHFHHNY¥onalkcanprieratt

interests (FG4AM5)

Theme 6: Functionality - facilitation of communication functions

Ease/convenience/ 30 iltds easier and more appealing to

variety/appealmobility and available, youb6re reading a boo

prolongs access in soci @&GlFgnedi ao

Facilitation of interpersonal 30 fi Wen you have been talking to someone online for quite a while and then yo

communication them, then i t(FG3W3)I|l ess awkward. o

Filler for lack of activities 20 filf somebody doesndét have anything
(FG3rF2)

Research and explore 16 iTo research and to find things out

having to go through to find stuff
sensor weathering somet hi nlkeawndowwdhe
wo r |(FG2M2)

Saves time 20 AfiComparatively to talk to someone Yy
you would go and meet t hEGBM7) it woul

Facilitates homework 18 AfPersonally when 18m on the I nterne
easier to go on soci al medi a when vy
itds easy to sidetrack butFGH5)o6s def

Multitasking 25 ilt is not just the phone, it the f
somet hi (FREGEBMEI| s e o

Appealinginnovation of 10 iSnapchat, I nstagr am, theyo6re makin

pl atformsé sc¢ gamers, so bit of news, stuff you v
cool , thatdos a hedaneifsi tquoift ei tg.o 0%n abpe
interesting, i(68M4)adding new stuff.
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5.3.4.1Theme 1: Symbiotic relationship with peers online via social media and smartphone

attachment.

One major theme arising from the analysis on motivations driving SNS use was the symbiotic relationship with
peers that was facilitated by the engagement with social media and smartphones that provided instant access to
peer interaction. Three sdbemes \ere identified: (i) peer attachment aadrichment of relationships with

friends supported by the constant online peer presence, (ii) pressure for constant

Peer attachment aneinrichment of relationships with friends, supported by the constant online peer presence.
Constant communication online (the O6al ways ond cu
making new friends was perceived as a key driver of adolegserof SNSs. Contact with current friends was
initiated, maintained, and nurtured via social media, and the first point of contact and impressions about new
friends came from their online presence. Therefore, social media profiles served as a sourcd ofiad i vi d u a |
bi ography, of fering i nformati on about t he adol es
communication as a first point of contact was expressed rather than fetoface contact, as it was
experienced by adolescents to be aas@cure way of interaction. Therefore, new contact initiation was viewed

as facilitated when conducted initially online. Me
of friendsé, whi ch was not peras thdrevwvasino bngncial dredxeak c e n t
solicitation involved. However, meeting online first and then offline was often accompanied with experiences

of disappointment due to the discrepancy between online and offline appearance because the offline image was
often not found to match up the online, due to the use of filters and other enhancement mechanisms. Therefore,
the expectations regarding appearance formed prior to meeting was met with disappointment that led to an

expressed overall preference for onlimatact.

Pressure for constant availability and FoMOnline presence was accompanied by expectations for constant
availability by peers which was experienced by adolescents as a form of pressure when unableTbedo so.

peer pressure experienced to bastantly checking online messages and notifications was also reported as
frustrating and causing distress, but ultimaseya source of temptation that they were unable to control, which
consequently caused disruption, especially when doing homeWtrdnmessages were not reciprocated, the
senders perceived this as a sign of being ign@iilarly, FOMO drove adolescent social media use and was
experienced by adolescents who reported feelings of anxiety when (i) they were missing out on opportunities

to spend time with friends, (ii) there was a need for awareness of what their friends were doing, and/or (iii)
there was a need to follow friendsd activities. F o
and via nomophobia that was assoaatéth smartphone attachment, because adolescents experienced anxiety

if their smartphone was not within their immediate reach. However, when discussing FOMO, few adolescents
were critical of this emotional response, because they perceived it as exabgadak@cking realistic grounds

due to their experiences suggesting that nothing important was ultimately missed. However, they expressed an
apparent compulsion to check their social media accounts and an obsessive preocéupatiomé ed t o che

| fed b &@5013). Others expressed practical considerations if they were unable to have access, such as
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missing out on opportunities  for  last minute  arranged  outings  with peers.

Smartphone attachment and nomophoBimartphones were viewed as significaheat and there was a strong
attachment developed and a reported interest and investment in the devices. This was expressed from facilitating
online access to peers to providing identity, was imbued with powerful capabilities that were transferred to the
adblescent. However, this attachment was often perceived as being at the expense of offline social interaction.

When access to a mobile was not possible, this was followed by a negative mood and behaviour towards others.

5.3.4.2 Theme 2: Digital omnipresenelated to need for control

Theme 2: Digital omnipresence related to need for control and loss of cohhisl.theme comprised the
following subt h e me s : (i) use grant s c o nroigeabgraplticchouadariks, @Gip nt r o
difficulty to control, (iv) streak maintenance and checking as habiph@dbing, (vi) maintaining privacy, and

(vii) surveillance.

Use grants confidence and contr@nline use was perceived as providing additional confidence to the
adolescent and a feeling of omnipotence that related to a sense of control. This confidence was facilitated by
various affordances (i.dikes, followers) and the use of communication enhancement features (i.e., airbrush,
emojis), which empowered adolescents to control impressions, relationships, content-agxprgedtion in

order to maintain this positive emotion, however, this waseperd as an act to control popularity.

6Al ways onbé, no geogr aphi c Fobauolescdrdasrthie® svas & neéd fér bding u | t
constantly online, interacting with friends and relatives, maintaining online contact by offsetting gengraphi
boundaries, thus exhibiting control over their social interactions. At the same time, adolescents reported
difficulty in resisting the pressure for constant online presence and unsuccessful efforts to set limits in online
communications

Streak maintenare and checking as a compulsive haiitolescents reported the urge to maintain their streaks,
which was given first priority in their daily schedules and was reported as being a compulsive habit of high
importance to the individual (urgency, prioritizealhd performed every day). This need appeared to be

facilitated by ease of accessibility and habit formation that maintained a vicious cycle of need for constant use.

Phubbing Behaviours like phubbings nub bi ng anot her person by concent
presence of that individual (Kargdat al., 2015) were reported and viewed as a way to exercise control in
unwanted social interactions. Adolescents carsid phubbing as an impolite and uncivil behaviour. However,

it was legitimized as behaviour when in the presence of undesirable peers.

2.5 Maintaining privacy and surveillanc®&laintaining a second, private account to share with close friends
satisfied heir needs for privacy and ease of se{pression. Online presence was driven also by a need to be

aware of what peers are doing at any given moment, which guided their own actions.
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5.3.4.3Theme 3: Emotional regulation and enhancement

Social mediglatforms were perceived to facilitate regulation and enhancement of emotions. Thileerseab
were identified: (i) counteracting boredom, (ii) mood boosting and escapism to relieve distress, and (iii)

enriching entertainment and learning

Counteractingboredom Turning to social media use was seen as an automatic response to overcome boredom
or lack of other activities. This was made possible through mechanisms of passive exposure to content and via
more active methods, such as s#ffclosure, encouragg reciprocity, or selaffirmation through content

creation.

Mood boosting and escapism to relieve distréddS use was expressed by adolescents as enhancing their
emotional state. Additionally, it was perceived as an outlet when under pressure @étiahaiddolescent in
escaping from distress and negative emotionality.
Enriching entertainment and learningdolescents reported that both entertainment and learning from online
content and each other was perceived as a driver of SNS involvement angewass s positive emotional
experience of enrichmerftheme 4: Idealization versus normalization of self and otfi¢iis.theme comprised

the following subthemes: (i) idealized identity construction for gelésentation, impression management, and
compesation for perceived deficits or lack of social skills, (ii) realistic perspetdiking, plurality in

representation, and inclusion, and (iii) drawing inspiration.

5.3.4.4 Theme 4ldealisation vs normalisation of self or others

Adolescents appeared tengage in social media use because these platforms offered many
opportunities for idealized identity construction and/or to make up for other perceived inefficiencies. Selfie
taking was the consequent behaviour for suchmelinotion. Adolescents repodténvesting time and energy
in constructing and presenting an enhanced version of their self, via meticulous manipulation of selfies (with
the use of filters, airbrushes, etc.) and/or selective uploading of photographic material. Consequently, self
presendtion on SNSs was a major part of identity construction that was facilitated by SNS tools and was
reflected in the choice of images uploaded, satisfying the standards of beauty or competence for peer
acceptance. Adolescents discussed this tendency tayariess accurate image online in favour of a more
idealized identity profile online. This was deliberate and viewed as necessary because the profile was visible to
closer friends, but also simultaneously to more distant affiliations. In the case ehoale fidolescent, social
media was viewed as providing her with anidenfit: dondét know anything else b
guite know wh at(FG6E3). Gompensatiomfor peyceived deficits (i.e., having a mental illness

or lackof social skills) was another driver for social media engagement.

Realistic perspectiveaking, plurality in representation, and inclusiorAdolescents perceived that
representation on social media was more normalized, inclusive, and representativeralf ggmdation
characteristics of colour, race, ethnicity, and standards of beauty than those appearing in traditional media. This

inclusive representation was viewed in a positive way and was suggested as further reinforcement for the choice
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of digital versus traditional media. Need for normalization was also expressed via the use of the second
accounts, thé® Fi n s t ,avheresseifsepresentation was casual and ordinary contrary to the ideal images

depictedord | nst.agr amb

Drawing inspiration.SNSs, pimarily InstagramandPinterestwere perceived as the platforms that adolescents
found inspirational because of being presented with ideas on various topics from ®&mneodpersonal

grooming that they could then utilize in their own dalily lives.

5.34.5 Theme 5Peer comparisoand ego validation

Theme 5: Peer comparison and ego validatiSocial comparison and validation was suggested as a key
motivation of social media use for adolescents. This theme comprised the followitigemds: (i) peer/social
comparison, peer influence, and inevitable value judgement, (ii) fear of being judgedeahtb avoid value
judgement (iii) need for validation, popularity and expectations for collective positive peer feedback, and (iv)

sharing, seHdisclosure, and discovery of common interests.

Adolescents engaged in social comparison on various levelsappearance and performance) and
was considered an innate human need. Peer comparison was viewed as an inevitable process taking place on
SNSs. This comparison |l ed to the need to promote t
appeaance on the photos. Judgement and criticism towards others were perceived as inevitable and were

accompanied  with fear of how they are perceived  themselves by  others.

Need for validation, popularity, and expectations for collective positive peer feedifaelact of content
enhancement was underlined by a need for popularity that fuelled expectations for endorsement and validation
through the generation and accumul ation of 6likeséd
The higher the umber of likes and collective peer feedback, the higher the perceived acceptability was

considered to be.

Sharing, sekdisclosure, and discovery of common intereStzaring and selfdisclosure were endemic in
adolescent communication via specific social media channels that were considered more appropriate for private
communication and free from peer scrutiny. Through the process of sharing and disclosing, comesia inte

were identified that served as additional incentive for SNS use.

5.3.4.6Theme 6: Functionality facilitation of communication functions

This theme comprised seven dshiemes: (ifacilitating everyday communication, ease, convenience,
variety and appeal, (ii) social facilitation of interpersonal communication (iii) being a filler for lack of activities,
(iv) research and exploration, (v) saving time and facilitating homeworkn(uijtasking, and (vii) appealing
innovation of platformsAdolescents reported communicating via SNSs for various functional reasons and to

complement offline communication (e.g., to make plans to meet with friends offline or talk online, to share
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news wth friends that live further away, to find information and promote learning through exploration and
research). Additionally, they reported social media could be used to assist with homework assignments and to
be informed about schoolwork they had missedtl. Al e scent s spoke of schoolteac
on schoolwork via contact with friends. Moreover, the ability to multitask was viewed as saving time.
Furthermore, novel services offered by social media platforms were considered an additiefiatd users,

in spite of their questionable quality.

5.4 Discussion

The present qualitative study explored adol esce
motivational factors for social media use and identified control processesirlanotivations for SNS use in
adolescence. Adolescents reported that SNSareeed a dominant part of their lives, offering both positive
and negative affect experiences from use, and confirming previous fir(tlitegsstein, 2018)SNS use is part
of a new youth culture with shared beliefs, rules, and meaning that is distinct from adult int€kéatigolaus
et al., 2016) Consistent with previous resear€hulane, 2012) adolescents talked about uses, rules, and
attitudes towards specific platforms. Findings suggested that SNSs were perceived as offering dettoreg fun
and features, but also to be converging with the adoption of successful competitor services. The diversity of
platforms appeared to serve a different functional use of entertainment and communication between the
adolescents serving a larger publicpoivate network of friends, or the smaller group of friends closer to the

adolescent.

Social media use therefore appeared to be influenced by the context and affordances of SNSs and
motives via the dynamic interaction with peers onlisieilarly to ganing (Kuss, Louws & Wiers, 2012)
Instagramand Snapchatwere found to complement each other and were used in tandem by adolescents.
Instagramwas perceived to offer an enhanced O6slice of e
status. Adolescents perceiv&thapchata s an fAi nner circled platform to
personal stories, confirming prior reseaddmonstrating tha®napchais primarily used for communication
with close friends and family as an 6éeasi dRiwekand f u
& Joinson, 2016)Facebookwas the least preferred SNS by adolescents for reasons of compledesigd as
well as being viewed as the platform of choice for

(Snapchat, Instagrajobserved in usage rates.

Apart from uses, the present study mainly explored motivat@mmSNS use thatave been found to
be critical in the pursuit of goariented behaviour and to facilitate or inhibit psy@motional development
(Council on Communications and Media, 2Q1fartially determining effects on identity, intimacy, and
sexuality(Valkenburg & Peter, 2011The key themes identifiédrelated to smartphone and peer attachment,
need to control identity portrayal, content and relationships for emotion regulation and need to define self
and social reality (othe) on an idealization versus normalization spectiunffered an irdepth account

beyond motivational factors proposed in the current literature. These firdgidighted control mechanisms,
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namely the need to control and exert peer influence on coretaitonships, seffresentation, and impressions

The need to exert control represents a human psychological and biological n€testiiyet al., 2010jhat

may be more relevant to adolescents since they are particularly sensitive to thesengiizehg effects of

social stimuli that further undermine their capacity to withhold impulsive respo(libgrt et al., 2013)This

motive of control in the context of social media was found to be reinforcEdMY, smartphone attachment,

and nomophobia, which fuelled the need for constant presence. Furthermore, digital omnipresence to control

led to probnged engagement and perceived loss of control over use.

These findings may be explained by Perceptual Control THe&@Y; Powers, 1973According to
PCT, al | behaviours are driven by individual sd ne
therefore organized around the control of individt
that potentially arises. Discrepancy occurs when two competing goals are conflicting or may be mutually
exclusive. This causes conflict that leads to distress and the behaviour is then contiradjilgterl to reduce
that discrepancy. According to this madehich acts on perception, comparison and action providing a
feedback loop, it could be hypothesized that adolescents are motivated to behave on social media in a way that
is consistent with their perceptions and through peer comparison leads thes actiocconstantly ferganizes
their behaviour to reduce distress. High urgency and intensity of need for control may drive specific maladaptive
SNSrelated behaviours, such as compulsive checking, a cause of clinical and developmentalBamyszh
al., 2017) or FOMO, and may lead to problematic use of SNSs and pdettissNS addictionAdditional
motives for connectedness, validation, ®pression, enhancement and utilibyfacilitate communication
functionswere also identified, confirming previous findings -Menayes, 2015; Barker, 2009; Beyens et al.,
2016; Boyd, 2007; Burrow & Rainone, 2017; Chotpitayasunondh &glas, 2016; Helms et al., 2014; Kwak
et al., 2014; Mascheroni et al., 2015; Przybylski et al., 2013; Toma & Hancock, 2013; Utz et al., 2011)

Justification for the first motivational theme, i.eymbiotic relationship with peers online via social
media and smartphone attachmeangy be found in psychodynamic perspectives and more recent scholarly
work. During adolescence, there is a primary need for personal expression, feedback, and vatidafiears,
similar to the one expressed towards primary attachment fiffbines & Toma, 2014)It has been hypothesized
that this need has been amplified due to the erosion of the family function, which has been displaced by
identification models increasingly met in the digital rea(@rmann, 2004) Adolescents experience
smartphones as part of the self, connected to theakeiri a unique personalized way as an object that offers a
connection between the self and the w@Kdnok et al., 2016, 2017These objects are emotionally invested
with qualities of omnipotence alde c ome fia reassuring exteandinem of
psychol odSulera2016,Ipi 1f3%Qbject attachment has been regarded by previous scholars as a
mechanism for anxiety reductiofhitt, 1986)and r ecent evidence has suppor
hy pot hvelsmad, 017) Therefore, smartphone use, which is intertwined with SNS use, arguably

nourishes this symbiotic relationship witbgys and the objedevice.

Digital omnipresence in order to exercise and maintain cowfrdhe online environment and
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relationships and the potential loss of control overfiised the second motivational theme. The symbiotic
relationship and att&enent to the online community was expressed as the need to be constantly online
(omnipresence) and was reinforced by peer expectations for constant access and avahehilktgd to belong

and fear of ostracism have been identified as key motivatomsnfore behaviour and have been positively
associated with perceived expectations and obligation for immediate online recifivtmit al., 2015)IMs

have been found to enhance connection in existing relation&fapsrlaus et al., 2016However,FoMO has

been found to mediate the relationship between increased SNS use and decreasteesglfpotentially
reinforcing a detrimental vicious cycle of ugsading to feelings of inadequafBuglass et al., 2017FoMO

was expressed in the present study as a driver of SNS engagement and could be interpreted as an expression of
the peemttachment dynamic, reflecting potentially the fear of disruption of this attachimentecent study

on Facebookuse, FOMO was found to make the single largest contribution to SNS addtiotes et al.,

2018) and can therefore be considered to bmaadaptive mechanism leading to increased unconscious

motivation for SNS engagement.

The third theme wasmotional enhancement and mood modificatiuiolescents reported using SNS
to change or enhance their emotional state. This finding has received prior empirical @dpgok;, 2015;
Utz et al., 2011and apears in the literature, as achieved by asking for (Zhi & Williams, 2013)or social
sharing of emotioifHidalgo et al., 2015; Rimé, 20Q9osting socially positive emotions or personally relevant
emotiongBazarova et al., 2018Y curation of a personal profile that can boost perceptioredfefverth (Toma
& Hancock, 2013)Overcoming or avoiding boredom has been suggested as another motivation for SNS use
(Ryan et al., 2014; Waheed et al., 201B9redom is associated with purposeless browsing and loss of time,
ard boredom proneness is a risk factor in the development of internet ad@ihionet al.,2018; Linet al,
2009)and internet communication disord@/egmann et al., 2018However, recent evidence suggests that
boredom also has positive functions and may aid creative thinking and redefine life goals and purposeful
behaviourBerch & Lench, 2013; Caldwell et al., 1999; Mann, 2017; Throuvala et al., 2018; Tilburg & Igou,
2017)

The fourth theme reflecting motivational factors for SNS use was the need to define and critically
evaluate behaviours (of others versus the self)galba continuum of idealization to normalization. First, the
need for popularity expressed by adolescents has received empirical support as the strongest and most consistent
motivational factor(Utz et al., 2011)A powerful need to present an ideal image online via SNSs along with
need for its validation waasxpressed by adolescents in the present study. Simultaneously, there is increasingly
an expressed need for more normalization and authentic, realistic and entertairexgresi§ion amongst the
closer circle of friends on platforms suchSasmpchatnd the creation af F i n s t Bvigieneemuigests that
SNS use allows for seffresentation and peer comparison to odddascheroni et al., 20153nd thes
influences interact and emonstruct ideal standards of beauty, which have a critical role ipeedéption, self
esteem, and identity developméBbyd, 2007; Meier & Gray, 2014)

The fifth themel need for peer comparison and ego validations in accordance with the
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dewelopmental goals of adolescence to achieve identity formation, and SNSs provide the opportunities for
adolescents to do so via spliesentation that is subject to peer judgm@htlther et al., 2011hile
adolescents strive for a balance between ideal and real represgi@atiant& Chang, 2016Previous research

has identified a @p between teenage girls' sk#liefs and perceived peer standards of beauty, with low self
esteem and insecurity driving edited g@iésentation and pursuit of peer recogniii@hua & Chang, 2016)
Positiveself-presentation is therefore a need to be realized that has been associated with feelings of anxiety
about peer evaluatiofGuyer et al., 2012, 2014Peer positive appraisaldds to positive sefvaluationi a
psychic conditi on (Tisseronm20t6) as sotewxdy mblcg®d examined
individuals received on thelifaceboolprofile pictures was positively associated with-ssfeem, but influence

was moderated by a greater sense of purfBserow & Rainone, 2017)Finally, the sixth theme of
functionality highlighted the utility aspect of satmedia use and has received prior empirical supdst
Menayes, 2015)

Furthermore, evidence suggest that specific structural characteristicS(@apchastreaks) and key
features of SNSs (i.e., live videos, the placement of filters for the enhancement of photos prior to posting)
reinforce the motives for us€Griffiths, 2018) Specific behaviours (constant checking)ndt performed,
resulted in anxiety and negative emotionality. These behaviours involve the performance of habitual or
ritualistic actions that amplify engagement. The present study identified a control motive as driving adolescent
social media that may einforced by FoOMO, nhomophobia and powerful emergent structural characteristics of
SNS. Similarly to games, where the acquisition of artefacts or rewards reinforce the gamer into prolonging the
gaming experiencgGriffiths & Nuyens, 2017; Kinget al, 2018) SNSs exhibit a plethora of structural features
that engage adolescents further in habitual behav{@riffiths, 2018; Turel & Osatuyi, 2018BNS intensity
and network size have been found as sigaifiqpredictors of mobile SNS applications which are associated
with smartphone addictiofSalehan & Negahban, 2013)hese features potentially shift users from a
connecting experience that adds value, to one with emphasis on the quantity of interaction (i.e., number of
streaks, number of likes on selfi@stings, etc.). Urgencyd intensity of habit and need to control content can
define these as adaptive or maladaptive processes (i.e., the need for belonging versus FOMO). FOMO has been
suggested as one of the predictors of smartphone addiction and smartphone addiction tog phubbin
(Chotpitayasunondh & Douglas, 2016; Kuss & Griffiths, 20TT9gether with peer pressure, these tendencies
may lead to compulsive or addictiiehaviours that are a cause of clinical or developmental concern
(Balakrishnan & Griffiths, 2018; Barry et al., 2017; Bij de Vaate et al., 2018; Stead & Bibby, 2017)

Finally, the present studysa found a perceived merging of oral and text/instant messenger (IM)
communicati on on Sall s@anmunidatibo Iwass fouadh to shé equivalent with text
communication in the minds of adolescer{gailability and access to SNSs via smartphones feasiétated
the passage from traditional verbal and faeéace communication methods to tddsed IM communication.

This finding partially reflects the simultaneous use of diverse live communication features (i.e., text, photo,
video, stories, emaijidilters etc.) and is in line with previous research that purports that IMs complement more

traditional forms of communication for relationship maintenance in everyday communi¢@aonirez &

104



Broneck, 2009)Although there is evidence that SNS and IMsfagce communication, intensified by the use
of smartphonegkwak et al., 2014as well as enhancing life satisfacti@ienlin et al., 2017)this perceived
merging of oral and text communication has neurophysiological and potential psyctional and
communication implications that are in ne#durther investigatiorfColgin, 2013; Gindrat et al., 2015; Tatum
et al., 2016)

The small purposive sample was appropriate for this exploratory study, but findings in terms of
generalizability should be replicated with largend more diverse adolescent samples and by using different
methods to collect data concerning these themes in future research. Focus groups were the primary source of
data collection and are sensitive to biases of group setting, such as focusing raoselective topic of
discussion, which may influence the group decisimking. Second, the sample was homogeneous in terms of
ethnic background (UK adolescents). Third, the recruitment strategy itself involved the voluntary choice of
students by the schbadministrators that could potentially include students who do not face any problems with
their online use or the deliberate choice of students who may be experiencing problems with internet use as a
way to encourage the respective students to discuseitperiences. Additionally, generalization of findings
should be viewed with caution in terms of their temporal validity, given the rapid changes in technological
advancement and developments in the provision of social media services, which may divetiomal factors
to other aspects or forms of social media engagement, potentially altering usage behaviours (i.e., preference for

short live video features versus text chats).

This line of research can aid the design of interventions that address parental mediation strategies and
the understanding of the adolescent perspective in forming effective communication approaches towards
moderate use. Motivations research may contributgrevention efforts of maladaptive tendencies that may
lead to psychemotional problems by focusing on targeting compulsive tendencies before they escalate and
reach a level of clinical significance. By-evaluating the role of motivations, intervamtistrategies may then
incorporate activities that address these motivations for peer attachment dynamics, identity formation, and self
presentation, providing alternative channels of-gelfth. These findings may also be utilized in schools and
community settings, as well as help inform public policy and clinical practicéarget screen overuse
(Altenburg et al., 2016xndsmartphone and social media addictignss & Griffiths, 2017; Throuvala et al.,

201%). Individual and peer processes (i.e., deficient-ssglulation, and strong habitual use) or mediating
variables (i.e., peersd time spent once@NBNSyYseamdby i n
are in need of further investigatig@hua & Chang, 2016; Lee & Cheung, 20Thadani, 2011)

Future research should further examine the role of control in the acquisition, development,
maintenance, and recurrence of problematic smartphone and SNS use. Additionally, research should examine
the context in relation to motivatiogender differences, and platfeapecific and featurgpecific motivations
and preferences (i.e., Instant Messenger for relational maintenance and sustaining invo(ixamieotgt al.,

2018; Ramirez & Broneck, 2009 xploring mediating factors, such as the role of educators, parents, and peers
( Ragel i emayfaciliate 4 greater understanding and address with specificity maladaptive behaviours

in prevention and treatment.
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5.5Conclusion

Adolescenceis a developmental period of increased emotional and cognitive changes with key
developmental tasks being served by the engagement with social Metiiations are key in understanding
major drivers to adolescent SNS use whicmigeasingly forming a major component of adolescent screen
time. Their study should be regularly updated given the evolving adolescent communication needs and trends
developed by the technological affordances of new social media products and serveesiii@ge new uses.

The present study addressed participantsd curr .
preferenceand identified potentially dysfunctional mechanisms that reinforce motives for online engagement
in SNSs. Key motivatios for social media use were social, psychological, and functional and were based on
six motivational themes, reflecting constant interactivity and a symbiotic relationship with peers via
smartphones, the need for control of content and relationships aocohstruct social reality along the
idealizationnormalization continuum. To our knowledge, the motives of peer symbiotic relationship,
smartphone attachment, use for emotion regulation and spectrum of idealization versus normalization have not
been yet iéntified as motivational factors in the literature. Additional motives that emerged were their use for
emotion regulation, enhancement, peer comparison, ego validation, and for utility. Adolescents equated texting
with talking on specific social networkirgtes, a finding that needs to be further investigated along with its
implications. Control motives amplify use of platform features (8aapchastreaks) and the occurrence of
anxietyinducing mechanisms (i.e., FOMO), which potentially reinforce cdsiyai patterns of social media
use.

Addressing motivational drivers and perceptions of use offers the adolescent perspective and a window
of opportunity to use these insights in interventions for dysfunctional smartphone use, suicide prevention, or
eatingdisordergMeier & Gray, 2014)Additionally, it may provide an understanding of the dynamics of the

eager embracement of the social media environment and élsgdsygical risks in adolescence.
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Chapter6,A 6contr ol model 6 of soci al me d

A grounded theory analysis

Throuvala, M. A,, Griffiths, M., Rennoldson, M., & Kuss, D.J. (219 A oO6contr ol model 6 o
engagement in adolescence: A grounded theory andlysmational Journal of Environmental
Research and Public Health6(23), 4696. https://doi.org/10.3390/ijerph16234696

6.1 Introduction

Adol escents benefit from the use of soci al me d
customize content) on major platforms, but empirical evidence suggests a minority also struggle to use them in
moderationKuss & Griffiths, 2011a)The difficulty in controlling frequency of engagement pastially been
attributed to the habitual nature of use, and the constant automatic feeding and structural mechanisms of media
platforms, which reinforce ugériffiths, 2018) Adolescents experiencegr pressure to have a constant online
presence to participate in the offline and online environment, to produce content that is likeable and distinctive,
and to curate images online in a way that appeals and is acceptable to the{Tperrgala et al., 201).

Balanced use is inherently difficult to sustain due to individual, social (peer), and environiaetois (i.e.,

design characteristics), which determine the frequency and severity of the inte(&ciifitns et al., 2018)

Growing evidene has acknowledged the impact of persuasive design in initiating and prolonging user
engagemeniCreswick et al., 2019¥kimilar to the way structural charaéstics in games have been associated

with a longer duration of play and immersion experience in gat@ifiths & Nuyens, 2017)In the UK,

academic and charity initiatives advocate the development of regulations ardeaveirk to shield young

people against the impact of persuasive design strategies (i.eplaytdikes, ret we et s ) , such as
appropriate design coded f(GRagmsdouadation, B0yand rbsearclrikeng ht s |
advocacy projects aiming to promote policies and practices that maximize online benefits while ngrineizi
harms to c¢hi l(Liingstond & Thinde2017p e i n g

Adolescent social media use is associated with major psychological processes underlying use.
Psychologicaprocesses are operationally defined as cognitive, social, or behavioral mecheatatimgto an
individual 6s pattern of thought s, emotions, exper
vulnerability for developing a disorder, or darolved in its etiology or maintenangelarvey et al., 2004)
with impacts on perception, learning, language, thought, attention, memory, motivation, and éarotkar
et al.,, 2013) A process is fluid and transitg usually running on a continuum, which is modifiable and
dependent on conteffay & Jebb, 2018)

Main user functions of social media share three crucial processes: Cognition, communication, and
cooperation. The sharing of content produces communication and may result in a form of collaborative work

within the community of user@uchs et al., 2010T hese three functionseadefined further by social roles and
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systems (i.e., public and private), which are integrated in personal profiles with different forms of data (i.e.,
personal or public) and social roles and activities converging, offeringpresléntation and surveitice on
different facets of life.Seltpresentation, disclosure of personal informati@md surveillancé the act of
watching and being watchédndrejevic, 2002%) constitute pronounced processes during adolestesEerise

they facilitate the developmental task identity formation, which constitute powerful motivational factors
(Throuvala et al., 2019alvidence suggests that apart from intimate, positive, and entertaining updates, self
disclosure fosters more connected relationsfiifts, 2015)and induces more likenefisashan et al., 2017)

while supportive interactionandsocial connectioenhance positive affe(®h et al., 2014)

Research suggests that user functions may therefore offer positive outcomes. However, usage may also
induce processes, which may incur either problematic or pathologicaleangatfor a minority of adolescents
(Kuss et al., 2018)This occurrace could be triggered by habituation, which may reinforce compulsive
tendencies and create an environment for the development of problematic conditions or aq@isdtns &
Turel, 2018) Other psychosocial factors involved in habitual social media use infdadeof missing out
(FoMO), reciprocal liking,andsocial competitior(Griffiths, 2018) Studies have found theBbMO mediates
the relationship between social media use and online vulnergBililass et al., 2017and also accounts for
a high percentage of variance in sboedia addictior{Pontes et al., 2018%imilarly, nomophobia (no mobile
phone phobia) has been considered a contributing factor in impulsive smartphone use and the potential for
developing social media addicti@nn et al., 2019. Another major process underlying adolescent engagement
and the exhibitiof electronic aggressiah defined as aggressive acts enacted in the digital environment, such
as mocking, making insulting or threatening comments, spreading r{bewrstFerdon & Hertz, 20099 is

related to the mechanism of disinhibition and termedtii@e disinhibition effect.

This isoperationally defined as conscious and subconscious reactions to online experiences fueled by the
absence of fact-face communication and the anonymity or distance afforded by online communication
(Suler, 2016) Mobile communication can facilitate incivility and impoliteness with amplification of content
that may elicit hostile comnmication(Groshek & Cutino, 2018yith little fear of retaliation. This in turn could
trigger various levels of overt and covert aggression associated witll sdia us€Kumar et al., 2018)

From a more nuanced role, suchradling (the act of promoting a pseutieembership in an online group, with

the real intention to disrupt, distract, or trigger tension with the use of inflammatory, irrelevant, oweffensi
content for amusement purpogetardaker, 2010pr banter (an elusive form of discursive exchanges testing

social boundaries, negotiating status, group inclusion, and excl(QAlbittle et al., 2019¥0 more severe
manifestations of aggression, sucloabneharassmenandcyberbullying defined a$ullying through digital

me d in@ndédto hurt (bytheer pet rator) and perceived as hurtful
of negative offline or online actions; and perfor
(Vandebosch & Van Cleemput, 2008, p. 499)

Current empirical evidence concerning social media addiction emphasizes uses, antecedents, impacts, and

risk factors conducive to social media use (typically via smartphones and often conflated with the concept of
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60smart phon &usa & @riffiths, P0A7). élgwever, there is a scarcity of studies identifying those
psychological processes and their interrelationships, which may lead a minority of adolescents from normative
engagement to a problematic state of social media/smartphone use. To date, the rpl@imorgst these
processes |l acks definition and has received mini ma
emotional states. Depending upon their severity and frequency, these processes may act as precursors or as a
prodromal state taddictive tendencies. Given: (i) The major neurophysiological and behavioral changes that
take place in adolescen(Mdills, 2014), (ii) the increase in emotional mental health problems in this age group

(Fink et al., 2015)(iii) the addiction vulerability (Foulkes & Blakemore, 2016and (iv) the technological
environment and structural characteristics that are implicated in addiction among vulnerable individuals
(Griffiths, 2018; Kuss & Giriffiths, 2017the psychological processes of online communicatrencrucial in

identifying and understanding how a functional and versatile tool like social media may also pose a risk to
mental health, and undermine personal wellbgiititfchell & Hussain, 2018)In order to identify the
mechanisms of how social media use may invoke problematic engagement, it is critical to explore and
understand the main psychologicalqgeeses that are implicated in adolescent online interaction. Consequently,

the present study explored these dynamic processes utilizing a qualitative investigation with adolescents.

6.2 Methods
6.2.1Design

The present study appligsiounded theorya qualitative methodology most appropriate for research
concerned with understanding phenom@aiaser & Strauss, 200@nd producing a conceptual framework of
interactions and processéStrauss & Corbin, 1990More specifically, the study employednstructivist
grounded theoryCharmaz, 2006 Wwhichis particularly appropriate for the present study because its relativist
epistemology allows for coonstruction of theory and meaning by researcher and partici(Mitis et al.,

2006) while studying processes and linking the individual with the social contextrammiging a deep
analysis of the phenomen@@harmaz, 2017)This epistemological approach was particularly relevant in the
present stdy because it attempted to-construct the underlying psychological processes of social media use
and the phenomena online. Problems and concerns with social media interaction were explored to: (i) decipher
the psychological processes underpinning usk @i) generate novel theory regarding the interrelationships
between the processes and their association to problematic and/or compulsive use. At the commencement of
the research, there was no substantive theory to explain the nature of processakrredixiuse, and theory
generation was therefore a highly appropriate outcome for the proposed Btedygresent study examines
psychological processes (cognitive and emotasspciated, influenced, and/or facilitated by social media use
Additionally, it highlights the ways these processes are interrelated and influenced by group dynamics and the
media environment itself and how these may be implicated in potential negative impacts of social media use

during adolescence.

For a detailed description of Meds, Participant section, Design and Procedure see the Methodology Chapter
4 (p. 9296).



6.22 Data analysis

Coding took place initially using open coding, followed by axial and selective coding. The analysis
was conducted simultaneously to coding the data, starting off with concepts which were the basic units of

analysis and gradually built up as new data entkvgth repeated concepts grounded in the data. For example,

one participant mentioned: Some peopl e post anything, and they do
i ke that éand I donodt j udge t h ¢@2F4). oThis washlabelled | ar
fipreoccupation . Subsequent similar iterations were compar

of constant comparisons formed categories su¢h@ g ni t i vThess ategores veere digher in level

and more abstract andrined the building blocks for the theory development and integration. These categories
were then formed into higher order categories with more abstract headings based on their functions and
interactivity with the other processes. Memo writing was congtapiiiated as the analytical process evolved.
Theoretical sampling was met through the meaning the adolescents attached to those interactions and examining
representativeness and regularity of the categories in the subsequent focus groups. Hypotheses about
relationships amongst categories started to be formed and checked against new data, and broader structural
conditions emerged and were integrated in the analysis (structieghlfyrocesses) until reaching saturation
(Charmaz, 2006) This continuous and systematic pees of data collection and analysis allowed a
comprehensive construction of a theoretical formulation of iated processes taking place when
adolescents engage in communication on social media. Participant identifiers were constructed by the number

of the focus group they participated in, their gender and their participant number.

6.3 Results and preliminary discussion

The studyés findings hi ghrélated procesdes gndevimng adolescent mqrible x
media engagement and erdded in adolescent social media user functions, comprising three types of processes
(Table 1): (i) individual, conceptually divided intoognitive and emotionaprocesses and termed as

@& ngagement cantent, elatiorships Bnil seifesentation iij socially-constructed, termed as
6controlling tdne (i structrallyl oenda | p rsoeclefsés e s (driven by
encouraging a specific repertoire of behaviours), termédta® o k i n g aSedhl plocessesiwarg kiased

on goup responses and were empowered by group dynamics, whereas strdettimibcesses were platform

related mechanisms aiming to reinforce engageffiexitle 6.1)

Table6.1

Individual, social, and structural processes in social medigagement

Concepts
Individuald Cogni ti ve Processes: OEng
Higher selfconsciousness, cognitive salience, online vigilance and arc
Distractibility/procrastination

Social comparison and critical appraisal
Exhibitionism

I I D I
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Individuald Emot i onal Processes 6Enga
Relational closeness
Separation anxiety to fear of loss of sgihtrol
Mood modification

Soci al Processes: O6Controlli
Deindividuation of self and conformity to grooprms
Diffusion of responsibility and ensuisgcial disinhibition
Relational aggression on the continuum
Interpersonal surveillance andirroring
Social disruption
Structurally Induced Processesb Hoo ki ng and Hun

Habituation,automaticity, novelty, limited time content
Triggering activation
Preoccupation with constant checkiagdanticipation of reciprocation
Psychological investment
Reward and reinforcement seeking/Wanting more and tolerance

I > I

I I D D Iy

T v D D I

6.3.1Cognitiveprocesses 0 Engagement to control 6

Heightened selfonsciousness, cognitive salience, and vigilaif8tedents reported experiencing a state of
higherseic onsci ousness (awar eness o fMakemnegesybodyfaloanmork sedfct i o |
conscious (FG2F6), instilling arousal as a result of their presence and engagement in social micljzafar

attributed this to the photographs and content that adolescents posted and to expectations for feedback to their
post s, either i n the f or mlevatéd staté of lprecxcpatimm with personal o mme
appearanceas viewed asagnified via the photesharing culture of platforms, and judgmental peer attitudes

on social media leading to a constant need for enhancement of photos and cadémnally, peer
expectations for instant availability created pressure for checking.fgeastifications or messages unattended

was perceived as a sign of being ignored, which created communication complicadiolescents therefore
reported experiencing a state of constant salience
orientation towards online content and communication, as well as their disposition to exploit these options

c 0 nst @eredkgedal., 2018, p.1)

Exhibitionism, social comparison, and appraisatlolescaits exhibited specific friendships on social media as
evidence of time spent together or as a way to garner support and approval from peers:

fiThey do it to show how close you are and that you have a funny relationship but at the same time it might
beembarrassing for the persan ( F G4 F 3)

This was often conductetdly cont empl ating peerso6 considerati ol
others chose to disregard othersé perceivedhichnsecu
was a common cause of concern and misinterpretation amongst peers. Therefore, a state of arousal and
overthinking was expressed also about the level ofdsetiosure. Similarly, the practice of sextinghe act
of sending and/or receiving sexually explicikteeand imagegDdring, 20149 was often shared without the
knowledge or agreement of the individual depicted, which was referred to as another common practice amongst

male adolescents particularl@ocid comparison is a process of comparing oneself with others in order to
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evaluate and to sefinhancgFestinger, 1954)Adolescents engaged in constant-seifnparison and critical

evaluation of ot hersd soci al media practices, and
involved in:
iltés | ike you scroll through Ilonshteghatm ladm laiuk
judgmentalpersod ( FG2F1) .

To balance out the highly critical environment of the more public social media platforms (i.e., Instagram),
relational closeness was sought through exchanges of intimate-dayexperiences that were free from social

comparison and scrutiny.

Distraction and procrastinationDistraction refers to the removal of attention away from a negative situation

to a neutral or positive one and is considered a cognitive strategy to regulstions(Moyal, 2014) which

may be adaptive or maladaptive, depending on whether it is combined with acceptance or avaidgisstr

(Wolgast & Lundh, 2017)A majority of adolescents referred to the constésttaction experienced from major

tasks (i.e., homework) attributed to: (i) External interruptions due to notifications or direct messa@es

internal interruptions, in the form of preoccupation with (and expectations to) receive comments andsmessage
fiwhen | &m doing homework, it is very distracting,
onmyphone (FG1lF1) ;

fiSo even if | put it in my bag say if | have Maths, then | am like: Oh, maybe that person might be texting

me, | am goingat to check my phore ( FG6 F3) .
This mental shift was viewed as impacting focused engagement in schoolwork and as a detrimental process in
social media engagement. Additionally, adolescents experienced feelings of procrastination, using social media
to delay tasks

iSnhapchat it is quite an easy way out, .0 t(6FsG4aMm2c)e s

and viewed as influenced (at least partially) by their ability to control their distractibility.

6.3.2 Emotionaprocessesd Engagemen Control 6

Relational closeness faocial facilitation. Students reported a need to have both a public and a private
di scourse online with | nst agFiestagraai a sedorel mara primate p u b | i
Instagram account arfBnapchat to serve as platforms for the exchange of intimate, informal moments and
experiences amongst éproiphmremowi halve ff efanieedndecfond

so selfconscious ( FG2F3) .

In social situationsadolescents experienced social facilitation in two ways: (i) Using social media as a means
to overcome social discomfort or social anxiety by replacing ordinary moments of waiting (e.g., on the bus),

and (ii) as offering a boredomeducing solutonwheninh e pr esence of OGunwantedd

Separation anxiety to fear of loss of sgdhtrol. Adolescents experienced anxiety and negative mood states
when not having their mobile devices, when unable to contact or access content (nomophotziatrself

wasviewed as compromised due to FOMO and the constant pressure for availability. Adolescents preferred to
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keep devices physically away during homewget they experienced a difficulty resisting attending to
notifications or direct messages:| made myhibdetiht whil e | was revisi
(FG2F4).A difficulty was also expressed where sleep time routines were violated, and sleep compromised

either due to reading notifications or purposeless scrolling through feeds.

Moodmodification.Adolescents experienced volatile emotions as a result of online interaction. Mood was often
dictated and altered by (i) negative peer responses, (ii) inability to access devices, and/or (iii) feeling unable to
communicate with friends
A Wh bdb is when someone says something and uses sarcasm, | just feel okay but if they keep on saying
it, especially, if ités my friends, | just take
emotional impacb(FG5F5)
However, participants alseported an inflated sense of self and entitlement for liking and approval in relation
toseltpr esent ation. The curation of personal identity
needs to gain accept amatosevithinithd onkne dcommuaity. Thereferé, i response a |
to the increased effort to identify, upgrade, and post the preferred image were reciprocal expectations for liking
and approval. However, the practice of enhancement often took extreme forms heywifatation in real

life, viewed as causing disillusionment, distrust, and higher aggression as a result.

6.3.3. Sociallyinducedprocessesd Contr ol |l i ng the Relational

Adolescents also discussed processes they experienced as a result of belonging to various online groups. These
processes were identified af) Deindividuation of self to conform to group norm@) diffusion of
responsibility and ensuing social disintibn, (iii) relational aggression on the continuu(iv) interpersonal

surveillance and mirroring, anf’) social disruption.

Deindividuation of self to conform to group norrhess of personal will and the tendency to follow and agree

with other ingroup opinions or actions was experienced by adolescents as either passive tolerance or
indifference. Peers often expressed succumbing to the common spirit of the moment despite personal
disagreement

Ailtos | ike a trend otitwantpeopbe wiehdbhogei pesp
themselves; they might not necessarily think it
they do it themselves(FG3F5)

I
0

To an extent, this process was facilitated by conformingadomnorms and by passively tolerating bad behavior
through inaction, indifference, and/or aggressive &atelescents experienced a high degree of group influence

in group chat situations, where peers tended to exhibit social desirability rather tharisg@ppeer who was

in distress Diffusion of responsibility and ensuirgpcial disinhibition Adolescents experienced a loss of
responsibility and conforming to the group dynamic was expressed as inactivity or tolerance of bad behavior
towards other pes,

Aln group chat, i f someone say
back the other person up: I f t
thansayingt hat 6 s (F@G4M2r i ght ! 0o

s
hey te
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Al think on soci al media it is a |l ot easier to p
say something to someone because you can write a
(FG4FL).A 1l t 6s easi er t o s ayeorimeynotlscaned(FG5R10 udr e more br

Diffused responsibility stemmed from group dynamics and perceived peer prEseled by a degree of
cyberstalkingLowry et al., 201€)and a lack of awareness of the impact of consequences of online actions on
others Adolescents viewed the absence of faséace communication and facial expression as facilitating
uncivil ways, causing considerable distress to the recipients of theagesssSocial disinhibition was
experienced as a great degree of freedom online and a greater sense of confidence and feeling less fearful online,
without consideration for the consequences:
il wanna | ook at whaMhemt tyeoru [odalkdhessongraaple dauld sag €
things they would not dare say to their face, and they do it c0lj{F&S2F2).

They candét see you, can do whatever you want to
oubv

e 0
Ove typedébecacgeetnhe Whu@aSMe.Isihne |l aed

<

Social disinhibition was vieweas taking different forms and was expressed in various degrees of severity with
behaviors online perceived at times as evolving into some form of cyberbullgicigof physical cues or facial
expressions led to an almost automated mindless empowerment and taking the step to articulate a negative
comment, not shared otherwise in a féedace conversation:

AAnd even i f you have amanjastrsgaemleonitandwhier there & sBoemudhr i e n
going on: O6why doithey send you thecargeneent,shie ®xt masdades, people are more
touchy finding out(FGBM2).MmYcsme npsoEliealt evetdi yadu, who
and judye the pictures that you have posted. But you just say something back and block them, just like,
60Bye you are blockedd but soméfFGHR®.s it can get (¢

see theandf yoea hemtah

AThe fact that you do t
et ng meanO{(FBE1). you would no

0
and you can say som [

n

h
Misinterpretation of intention escalated to larger issues and a spiraling of events magnified out of

proportion, spilling over to offline relations and vieersa. Additionally, feeling forced to participate socially

was viewed as another source of frustra which activated social disinhibitioRelational aggression on the

continuumThe expression of hateful comments was a common adolescent expérfenoaline environment

was viewed as facilitating the exhibition and attraction of relational adgne€3eing able to freely express

themselves without faem-face contact facilitated harsh attitudes towards others. Such behavior appeared to

be observed more on specific content transient platforms (i.e., Snapchat), which reinforced the degree of

indifference or aggression:

AWith soci al media people dondt quite know if yo

something might start up as a joke it might spiral into other things and people might end up hating each

other with just a few wads on Instagram. It happens quite ofte(FG6F6).

AEspecially with Instagram, there have been cert

mani pul ative or bullyingépeople wouloddFGSM7y t hings
In the case of fallouts, adolescents criticized the practice of sstemting the arguments and sharing the
screenshots amongst frienddnline sextshaming was another expression of relational aggression. Sexting

images with inappropriate content waswed as a frequent practice for adolescents with an emotional impact:
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APeople do things that shouldnét do. People text
happens quite oftet (FG2F6)

Alt feels horri bl #&ustandhbhentheybaak dogm on that Busreedyoupsets

youo (FG2F3).

Anot her form of soci al disinhibition was o6phubbin
engagement in smartphones by checking emails and social networkisg gagies, listening to music, or other

activities as a way of avoiding fate-face communicatio(Chotpitayasunondh & Douglas, 20183olescents

employed smarfpone use to O6phubd unwanted or |l ess accept
smartphone.
Interpersonal surveillance anthirroring. Sur vei | | ance of peersd activitie

common practice related to FoM@ocial mediacelebrities and other famous individuals were viewed as

influential amongst the teenage population:

Al d&m very nosy, it aredomgandgetsdme feedieack omwrhat fs gainy dne r s
(FG6M2)
AThose people you follow, you see their hobbie:

of time on i (FG35).

Mirroring influencersd bodyhese standaeds was coohmos get was n g
contradicted by perceptions of unrealistic and unhealthy standards of beauty, which were being promoted
online. Despite the initial enthusiasm expressed about the ideal standards, adolescent participants advocated
againstthe promotion of unhealthy practices of individuals promoting negative mental health and peers who
mirrored unhealthy types @fews, behaviors, and appearandedditionally, adolescents expressed concerns
that private actions enacted online may arrivehie public domain, with ensuing feelings of embarrassment
and shame.

Al think with celebrities and models, when posti
amazing! so we are like OMG, | need to get my body like that, but this is &I(E@&BEF2).

Social disruption Adolescents experienced peers as being antisocial in offline social situations (i.e., school
breaks, parties) as initial peer gatherings were eventually turned into online interaction in the presence of others,

AThese peopl e ar e aalel uors otchieailr, pbhuotn esh,att hheayppens
aspect of lifed (FG1F6).

This differed from phubbing because it was not an intentional act to avoid an unwanted peer. Social disruption
incurred due to the common practice amongst adolescents in many offline social situations to drift off and
eventually withdraw to their smartphesy exhibiting a preference for online interaction, despite the initial
interest to interact. This practice was extended to school Hiraakor other social instances, with peers
exclusively engaged with their smartphones, disregarding the presenceoihsaies or friends. Disruption

was also being experienced by distraction and the inability to imposeostbl by ignoring smartphone
notifications. Overinvolvement with smartphones was considered a disruption of naturally occurring social
interactionand lack of balance:

fil think people are trying to have a balance between social life and their social media life F G4 F 3 ) .
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6.3.4Structurallyinducedor ocesses: OHunting and Hooki ngt

@ u n t was gxperienced during the acquisitiorsthtegies to achieve a higher reward potential, such
as actively seeking to maximize opportunities for reward and reinforcewtdle hookingdentailed strategies
which endorsed habforming behaviars and processes among adolescents.
Habituation, autmaticity, limited time content, and psychological investmiblescents experienced social
media use on their smartphone as an automatic process with constant smartphone checking. Use was not ceased
even during school lesson time, homework, or sleepnesit Adolescents reported always carrying their
devices with them, except for mealtimes due to family or school rules out of fear that the device might be taken
away. This habitual use was associated with a state of higbosed€iousness and preoccupatiegarding new
interactions and/or new content. Additionally, if unable to check or perform specific routines (i.e., Snapchat
streak® number of consecutive days of active interchange of photos amongst two friends on the platform
(Throuvala et al., 2019aadolescents experienced negative emotionality. Content available for a limited time
only as in Snapchancouraged further online disinhibition:
Al s o, especially on snapchat, people can say st
even if you have an argument with one friend you can just deteteit F G5 F 8 ) .
Adolescents experienced psychological investment and a bond with their peers on social media, and no
adverse effects would motivate them to give this up:
fiNothing comes in the way of having your streaks, your life depends on them, maintaining thasé streak
(FG5F2).
Triggering activation andanticipation of reciprocationAdolescents often expressed their social media use
having been triggered by envir on mkekfimd iaduite bardevchen( i . e .
somebody messages you anid personally directed to you, it leads you to open it and then get distracted. It
is atemptato® ( FG3F1) . Expectations of instant attendanc
which led to a constant state of alertness. Not answesick) énd delaying reciprocation was experienced as a
sign of ignoring and neglect by the other individuals and viewed as requiring an apology. Cue activation was
also internal and hypothetical, denoting preoccupation about inability to instantly inferaleirly, an inability
to reply instantly was associated with feelings of anger, agitation, and/or compulsive tendencies.

fiSo even if | put it in my bag say if | have Maths, then | am like: Oh, maybe that person might be texting
me, | am going out to checky phone (FG6F3).

Reward and reinforcement seekiAgkey process for adolescents was rewsgdking in the form of followers,

6l i kesd, and/ or O6streaksd. Adol escentlsf dlevm sveidt s ta
that doesndt have many frli eemdsawi tlh dorf&ti egat trhaart yo sl
| getloads of likesaswell | FG6F5] ), and photos judged as not goo
state and state of salbnfidence. Enhancement and enrichment were experienced by adisledoeno

novelty, innovation, and variability in social media, which further reinforced engagement. Novelty in platform
content was considered a positive feature benefiting and providing adolescents with increased opportunities for

exposure (i.e., dailyaws feeds). This practice differed from any other traditional media but was viewed also
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with some skepticism due to its questionable quality. Fake news or poor quality of news was normalized as part

of the reality of exposure to social media.

Wanting more and toleranceligher rewareseeking led adolescents to constant strategies to correct and
upload new photos with higher O6approval 8 potenti al
fiPeopl e think | i kewersthenyau ged moge likps Hecamse moee péopld willdollodv you
(FG2F2) and being associated with peers with a higher number of friends was considered a successful strategy
to reach a higher number of likes in their uploaded photos. Another strategyasetie application of
enhancement techniques (i.e., malge and filters). However, use of filters was perceived as reaching
hyperbolic levels, altering appearance to the extent of decepiidditionally, adolescents perceived a
discrepancy between whaampanies defined as the norms of beauty and what adolescents decided to promote.
Social media were perceived as an arena where although various possibilities of normsexiah (ce.,
thinness vs. plus size representation), ideal image standardsiofbea di ct at ed adol escent s
a constant negotiation of reaching thAnditmakeslouv er s u
want to change yourself. If for example, | shade it differently, and | put something differemtfadiiast put
on, I donét get as many | i kes, sconfidehcegodowy. Youlvadhma n ot

take another one and try to make up forit ( F G4z 5) .

6.4 Discussion of the emergent model

The psychological processes evidahammprised three core categories and formulated a theoretical
mo d e | termed 6the control model 8 of engagement, h
levels involved in social media engagement (Fighifg: Individual processes occurring ah intrapersonal
level, sociallyinduced processes forming via social interaction, and strudaweall processesvoked from
platform design deliberations, which influenced adolescent engagement IEweliigs corroborated a
dynamictransition from a state of initial controlled engagemerdéfine content, relationship formation and
selfpresentation, driven by anxiety mechanisms (anxious preoccupation, salience and vigilance, fear of peer
evaluations, exhibitionism) to a reductiohoontrol initially with a loss of attentional focus and of time spent
online with implications for academic achievement. Loss was further experienced throughegrdypamics
of deindividuation and/or conformity: Group processes (i.e., disinhibition raimcbring) led to either
submission to group norms or deindividuation and diffusion of responsibility. This resulted in lessening the
degree of personal responsibility and allowing for more aggressive relational phenomena to take place.
Aggressive respors may be further intensified by separation anxiety (FOMO and nomophobia) and fear of

social exclusion, which reduces sense of control and ability to regpoeetiman et al., 2016)

Structurally induced processes (i.eeward and triggers) further reinforce individual processes (i.e.,
cognitive saliencandvigilance, distractibility, and increase opportunities for social procedsetake place
(i.e., interpersonal surveillancemirroring, and social disruption).Continued use was encouraged and

facilitated through habituation, reinforcement, and further investment in the medium, content, and relationships.
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Therefore, loss of control was experienced at an individual level with a gradual change from a self
referential state and preoccupation with controlling perceptions of personal identity and representation online,
to control of group interactivity with statural processes partially determining, facilitating, or reinforcing
psychological and emotional outcomes. For example, the process of preoccupation appeared to lead to higher
online vigilance, which could be related to checking and habitual enactmeotia#sg in the literature not
only with time investment but with psychosocial problems (i.e., anxiety, depression, and lonéiages)&

LaRose, 2018)Depending on how salient and intensive these processes are within the individual, they may
exacerbate potential negative impacts of use (i.e., escalation to higher relational aggression) and may dictate
the interpersonal (i.e., relationships with peers) aral intrapersonal (i.e., seibncept) context of the

adolescent and lead to potential psychopathological symptoms (i.e., anxiety and/or compulsive use).

The e mecorgre madedé of engagement irelatianghipsfbetwedn indiidyal T h e
social, and structurally induced processes in defining social media engagement; (ii) the gradual transition from
a state of individual controlled use to a state of reduced control through the interaction of processes, determining
attitudinal and behaviat outcomes; and (iii) control of setbncept, content, and relationships as a principal

agent of online engageméntvhich goes beyond uses and gratifications in social media use.

On an individual level, the findings highlighted separation anxiety agcpl®gical process underlying
adolescent user engagement associated with (i) an increased séditprafoccupatiowi t h adol escent
identity, (ii) cognitive saliencef the online environment, and (iNigilancein adolescent¢Reinecke et al.,

2018) The extant literature suggegtgt negative psychological and physiological outcomes are associated
with smartphone separation and the inability to answer calls during cognitivg@ayson et al., 2015; Han

et al., 2017)Social comparisonandfear of critical appraisalnd evaluation by peers also lech&ightened
selfconsciousnessPreoccupation with online identity signaled a state of constant alertness and arousal
manifested in more frequent and intense engagement, which appeared to interaogmitthe salienceind
vigilance of the online contenfCheever et al., 2014}t is plausible that both processes are associated with
constant checkingReinecke et al., 2018Ylecreased wellbay and reduced mindfulne¢dohannes et al.,
2018) and with @rental reports of hyperactivity/impulsivity, anxiety, depression, loneliness, and FOMO in
children(Barry et al., 2017)
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Figure 6.1 The control model of social media engagement



















































































































































































































































































































































































































































































































































































































































































































































