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Abstract

Objectives  Problematic computer use is the use of competgmology that may be health-endangering and
may cause immediate or later negative physicakgchmwlogical health outcomes or disturb well-bamgsers.
The main purpose of this study was to review curesnpirical research on coping strategies whichHesdents
apply in the context of problematic computer use #re coping-relevant impacts of problematic corapuse.
Methods An integrative review of empirical studies usithg Web of Science, Google Scholar, reference list
and forward tracking was conducted. Of the 404cladi identified, 28 peer-reviewed, full-text artislthat
directly addressed coping in relation to problematiternet use, computer overuse and cyberbullyiege
included in the review.

Results This review identified the structure of spexifoping strategies related to problematic compugeras
well as the general patterns of relationships betweviewed instances of problematic computer sisggtional
coping and dispositional coping.

Conclusions

Instrumental action and talking with others were thost frequent strategies used by adolescentsp® with
cyberbullying. The structure of the coping stradsgielated to problematic Internet use and commyieruse is
highly differentiated, revealing a new and pronisarea for future research.
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Introduction

Despite the advantages that the Internet and carpbting to today’s young generation, health-egdeng
aspects of frequent computer use have also beamtedpby scholars during the last two decades. Uenmsig
computer use has been associated with both neg#tixsical and psychological health outcomes (eakath et
al. 2006; Brenner 1997; Subrahmanyam et al. 2Gndtti et al. 2009; Nuutinen et al. 2014). Neweldhs, the
frequency of computer use is still increasing, eipgly in children, adolescents and young adultsafirand
Ciccarelli 2012; Subrahmanyam et al. 2000; Hakakd.€2006; Witt et al. 2011). For this reasons iimperative
to think about effective ways of recognising, pmeisg and reducing the negative health outcomesoofputer
use in the young generation.

When attempting to explore the negative physicdl @sychological health outcomes of computer useous
kinds of health-endangering computer uses may kBergbd. Problematic computer use is the use of atenp
technology that may be health-endangering and raagecimmediate or later negative physical or pspdical
health outcomes or disturb well-being in usergoliers plenty of areas, for example, 1) dependenceontact
with computers or other computer-related techngl@gysing an excessive portion of time each dayggpent
in interaction with computers or other computeatedl technology, e.g., Internet addiction, heavymater use,
computer overuse (e.g. Hetzel-Riggin and Pritcl2l), 2) maladaptive cognitions associated witimmater
use, e.g., obsessive thoughts about computer uge [avis, 2001), 3) stress or negative emoticstates
experienced when person is using a computer orimmagfuture computer use, e.g., technophobia,restress,
computer anxiety (e.g. Wilfong, 2006) and 4) negattommunication, threatening and bullying via timine
virtual environment, e.g., cyberbullying (e.g., @ghan et al. 2015; Spears et al. 2015).

Adolescents’ and university students’ use of corapuand electronic communication far exceed compusge
in adults (Kuntsche et al. 2009). For this reasoore and more recent studies have been interestsahiputer
addictions or problematic Internet use in youtly.(e-etzel-Riggin and Pritchard 2011; Rasmusseal. &015;
Velezmoro et al. 2010). High dependency on thermete may even be a risk factor for thoughts about
committing suicide in the future. Adolescent Inttriaddicts had suicide-ideation four-times highemt non-
addicts in a study by Kim et al. (2006).
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Fig. 1 The database search strategy and data management

Table 1 Main findings involving computer use and dispasitil coping skills [Australia (2004—2007), Chin®@Z—2009), Italy
(2008), Turkey (2014), United Kingdom (2007), US2005-2013)]

Number of
Study Target population participants  Main findings
Young new blogging was associated with dispositional coping
Baker and More (2008) Myspace.com users 134 style
use of Internet for coping enhanced experience of
Deatherage et al. (2014) University Students 267 stress
Gemmill and Peterson use of technology for coping enhanced experience of
(2006) University Students 299 stress
Hetzel-Riggin and
Pritchard (2011) University Students 425 disportiacoping style enhanced the risk of PIU
Li et al. (2009) University Students 654 dispositibcoping style correlated with P1U
high effortful control enhanced maladaptive
Li et al. (2010) University Students 660 cognitions
Milani et al. (2009) Adolescents 98 dispositionaping style enhanced the risk of PIU
dispositional coping was associated with probleenati
Mitchell et al. (2009) University Students 563 online experiences
no relationship between subjective computer
Smith et al. (2007) University Students 179 experience and dispositional coping style

Overuse of computers, Internet addiction (Chou 20fflexposure of the body to electromagnetic fields
(ROO6sli 2008) cause serious negative health outspespecially in the long-term perspective. Subiatyam et
al. (2000) reviewed the effects of home computer as children’s physical, cognitive and social depement.
Frequent computer use and playing computer games associated with an increased risk of obesitpdha
injuries, the triggering of epileptic seizures, ohas in heart rate, feelings of loneliness, demesand
decreased family communication. Playing violent pater games was linked to aggressive thoughtsilihost
and less pro-social behaviour.

Blehm et al. (2005) pointed out a variety of ocutymptoms related to computer use. Computer vision
syndrome covers eye strain, tired eyes, irritattedness, blurred vision and double vision. Speattantion was
also given to neck pain relating to computer use (Green 2008 for a review). Also, the sedentahatieur
that accompanies computer use has a secondarytimphe form of lack of physical activity, whickepresents
a negative factor influencing, for example, inceshesk of obesity (Escobar-Chaves and Anderso®200



The question is, how are children, adolescents ymahg adults able to cope with modern computer
technologies in a healthy manner (Brod 1982; Ri2dl2)? Ways of coping, or coping strategies, are
recognisable action types, hence, the behaviowgnittons and perceptions people engage in wheuakygt
contending with stress (Skinner et al. 2003). Thegresent sets of basic adaptive processes trat/amie
between the stress and its psychological, socpduysiological outcomes. Effective coping has {pasishort-
term effects on the resolution of the stressor ali as long-term effects on mental and physicall Weing
(Skinner et al. 2003).

Individual coping strategies are described in thmprehensive review of Skinner et al. (2003). Ththers
provided a category system that covers all of th@rg strategies investigated in previous resedrohy started
with 400 lower order ways of coping (Table 3; Skinret al., 2003), and the analysis resulted intagoay
system including 12 higher order families of copistrategies: problem-solving, information seeking,
helplessness, escape, self-reliance, support sgekdelegation, isolation, accommodation, negotmtio
submission, opposition (Figure 4; Skinner et 2003. Each of these higher order families included or four
specific coping strategies. Forty-one specific ogpstrategies were specified in this conceptuallystit is
beyond the scope of the present study to desclilod he coping strategies here, but the readey fimal their
detailed characteristics in the study of Skinneale(2003).

Coping skills are tightly inter-related with thesileence of the individual. Resilience is a key téacfor
successfully facing many health-endangering facémcompanying the period of adolescence (e.gglstes et
al. 2009). Effective coping represents one of thetdrs supporting high adolescent resilience (Ferand
Zimmerman 2005) and consequently also positiveesdeint adjustment and development.

Aside from coping with actual stressors, or “sitoiaal coping” (Rovira et al. 2005; Carver and Sehdi994),
there are also more general dispositions to reagarticular ways when encountering a stressfel éfent.
These dispositions are called dispositional co@ayver and Scheier 1994). Current empirical figdimdicate
that dispositional coping strategies are predictifrénternet addictions (Milani et al. 2009) andliplematic
Internet use (Hetzel-Riggin and Pritchard 2011).

Despite the significance of coping skills for thesilience and health of the young generation, to ou
knowledge no review on coping related to the vari@spects of problematic computer use has yet been
published. Therefore, the main task of the presewiew is to summarise the existing knowledge opirg
strategies which adolescents apply in the conteprablematic computer use and, further, the copaigvant
impacts of problematic computer use. We will foaus attention on instances where computers represen
direct source of stress perceived by adolescemscamusly as well as on the relationship of prolalgen
computer use with the dispositional coping skilsadolescents. In other words, we will explore ogpin the
context of problematic computer use, including omtes of computer use that are perceived as sthebsiu
also the coping-relevant impacts of computer usekiwg without awareness. The main goal of the prese
integrative review is to bring together resultsnfralifferent fields of research and to integratenthieito a
coherent and comprehensible framework. Such intiegraof knowledge aims to provide the principal
groundwork for the development and implementatibeffiective public health interventions for theftz.

Methods

The initial literature search was completed in NMla914. Manuscripts published between 2000 and 2014
were accessed via the Web of Science and Googlele&calectronic databases. Recently published wesvie
related to coping with various aspects of probléeanabmputer use were scanned in the preparatory and
conceptual phases of this review. This initial shawas focused on the current state of the arttlamgurpose
of this initial search was also to verify if thelfi chosen for the present review is not currelogiyng covered by
any other review paper. Based on this preparataych, peer-reviewed literature providing empirieddence
from January 2000 to March 2014 was retrieved usingtandard search strategy based on the key words:
coping, computer use, Internet use, technostreshpbphobia, cyber-specific coping, screen-bassdkrgary
behaviour, cyberbullying, computer anxiety. Moredfically, a series of individual searches wasdarted
using various combinations of three or four key dgofrom the above-mentioned list with logic operato
"AND".

A total of 404 articles were identified, and thiées and abstracts were scanned for relevancefifEhdegree of
article filtration was based on the titles and pdilon type. Meeting abstracts were excluded is fhase.
Further, abstracts from relevant articles wereyaeal as a second degree of filtration. The seashprimarily
focused on empirical studies involving adolescamtsiniversity/college students. Articles that digt directly
address coping or consequences for coping corsellateny aspect of computer use were excluded.dtiwe
was excluded due to its insufficiently describedhnds. Taken together, the selection criteria fatusion of
studies were:

- publication type = peer-reviewed, empirical reshgapers with adequate methods

- year of publication = from 2000 to March 2014



- population sample = adolescents or universitjége students
- presence of variables relevant to the scopeeofdakiew

Tracking reference trees "forward" and "back" wasducted in the next phase of the review proceks T
means that reference lists of the retrieved mamitsowere scanned for relevant sources and thageeowere
later retrieved. "Forward" tracking was conductathwhe "Times cited" tool provided by the Web afi&hce.
The retrieved manuscripts were searched for oMbk of Science and studies that cited them wenenschfor
relevance using the "Times cited" tool. The relévsources were than retrieved. There were no adddiki
inclusion or exclusion criteria due to the limitedmber of articles that addressed this topic.

Results
Overview of the literature

There are limited numbers of published articlesulising the interrelations of computer use andnzppkills
(Figure 1). Information from the same study thasweported in more than one publication was treatedne
observation. The outcomes were classified into tegmies: computer use and dispositional copindisski
coping and cyberbullying, and coping with compudgixiety. These categories were not created on a pre
determined conceptual framework but were allowedrnterge from the data in the course of review pioce
The main results within each category are presentdte following sections.

Computer use and dispositional coping skills

The relationships between Internet use and copylgsspreferably used by adolescents were investighy
nine studies (Hetzel-Riggin and Pritchard 2011etal. 2009; Li et al. 2010; Milani et al. 2009; i@®ill and
Peterson 2006; Deatherage et al. 2014; Smith 208l7; Baker and More 2008; Mitchell et al. 2008pfe 1).

Three studies found correlations between Problematernet Use (PIU), which imply items like oveeus
problems with family or friends, problems with dadbligations, problems related to interactionshwitople
online, upset or concern about own Internet use anlthe behavioural concerns (Mitchell et al. 2Q0&nd
coping styles, especially the avoidant coping sfietzel-Riggin and Pritchard 2011; Li et al. 2008ijani et
al. 2009).

Hetzel-Riggin and Pritchard (2011) investigated tbke of psychological distress, body esteem armingp
style in predicting Problematic Internet Use (PIWjishful thinking was associated with an increaBgd in
men and an increased focusing on the positive (emat coping). Decreased use of tension reduction
(emotional coping) was associated with PIU in womAh three of these coping styles can be considlere
emotional coping styles.

The relationship between PIU, interpersonal refetiops and coping strategies were also investigatee
study of Milani et al. (2009). They examined preder cognitive strategies for coping with problemati
situations using 4 subscales: active coping styategpport, avoidant and distract coping stratddye avoidant
coping strategy was a negative predictor and thiweacoping strategy was a positive predictor akinet
addiction. They concluded that “adolescents wittorpmterpersonal relationship and a predisposition
adopting an avoidance coping strategy are at degraak of developing PIU” (Milani et al. 2009, §33).

PIU and its relationship to coping style and sfiiddffe events was examined in the study of Liakt(2009).
They found significant correlation between strelkfiel events, avoidant coping and PIU and thatiegstyle is
a mediator between stressful life events and Ptudeéhts with higher PIU scores used more avoidaping
styles and less problem-solving styles than stdi@nthe non-PI1U group (non-problematic Internetras

Tension reduction-behaviour (emotion-focused copstrgategy) was examined in relation to the Index of
Problematic Online Experiences (I-POE) in the stofiyitchell et al. (2009). Their I-POE was usedthe
study of Deatherage et al. (2014), which examinegirg styles and their association with perceivizdss.
Avoidant-emotional coping was positively and actaraotional coping was negatively associated with
perceived stress and time since stressful advefseeVents occurred. Problem-focused coping was not
associated with perceived stress. This means thdests using the Internet for coping and usingrasidant
coping strategy experienced higher levels of stifems those who use the Internet for enhancing tives.

Coping style and its relationship with computer engnce was also explored in the study of Smitlalet
(2007), but this time it was used rather for evieof validity of the instrument they had develop®rhith et al.
(2007) developed the Subjective Computer Experiedeae (SCES) and tested the validity of the SCES b
negligible correlations between the SCES and MBB8lef Behavioral Style Scale, Miller 1987), which
measures dispositional coping style and classifiééviduals according their coping style as morst@and
blunters. They found no relationship between suljeccomputer experience dimensions and disposition
coping style.



Blogging could be considered as a special kindntérhet use, and its association with coping stylas
investigated in the study of Baker and More (20@pggers used more self-blame and venting, ang fibl¢
themselves to be more stressed than non-bloggers.

Coping is implicitly considered in the research lafet al. (2010), which examined the relationship o
temperamental effortful control, maladaptive coigms, stressful life events and their impact onbfgmatic
Internet use. Those with high levels of effortfohtrol developed maladaptive cognitions about tiierhet and
its role in managing stress and their negative Emstless likely, because they could use more ipesiping
styles.

The Internet represents a source of stress, lsanibe also used for coping with stress. For exan@émmill
and Peterson (2006) assessed perceived strests aathiion to use of technology, disruptions fraohnology
and the extent to which it occupied time. Usinghteslogy for communication to cope with stress was a
predictor of perceived stress and problems withugigons.

As seen above, coping strategies relating to pnadie computer use are highly differentiated, ansl hard to
make generalizations. The differentiation of thesetegies, however, pointed to the complexity loé t
phenomena. Problematic computer use actually caowars/ areas and aspects. For these, it is notisgthat
researchers used a high amount of instrumentscesadhe different domains of problematic compuser.

Coping and cyberbullying

As coping measures, seven studies used open-endediaing (Aricak et al. 2008; Dehue et al. 2008;
Juvonen and Gross 2008; Price and Dalgleish 20heRet al. 2009; Schenk and Fremouw 2012; Sol@ato
and Zotova 2013), five studies used self-reporisudng on coping with cyberbullying (Accordino and
Accordino 2011; Machmutow et al. 2012; Spitzberd Bioobler 2002; Véllink et al. 2013a/Vdllink et &013b;
Wachs et al. 2012), three studies used self-repfmtsising on relation of cyberbullying with general
dispositional coping skills (Hetzel-Riggin and Phiard 2011; Lodge and Frydenberg 2007; Palladinal.et
2012) and two studies had qualitative designs {®atral. 2012; Sléglova anderna 2011; see Table 2 for
details). First of all, we will focus our attentiem studies that provided their participants wita possibility of
describing any ways of coping with cyberbullying.

Six studies used questions (Aricak et al. 2008;U2ett al. 2008; Juvonen and Gross 2008; Price afgidish
2010; Riebel et al. 2009; Schenk and Fremouw 2@®) one study (Soldatova and Zotova 2013) used
guantitative face-to-face interviews, so it shatke principle of open-ended questioning with thewah
mentioned quantitative studies. The occurrencegadbus coping strategies with cyberbullying repartby
participants are summarised in Table 3. Talkindhwarious non-relative others was reported inales studies
as well as problem-solving via some types of imsgntal actions, such as block the unwanted messhgage
username, or switch off the computer. Also, aggoesto, direct confrontation, bargaining with theopoker
and escape tendencies using behavioural avoidaroe quite common. Adolescents and university stisden
only rarely reported maladaptive coping strategié® rumination, helplessness, blame self, or docia
withdrawal.

Three studies using self-reports provided theitigipants with a broad range of general copingtsgias with
cyberbullying (Machmutow et al. 2012; Véllink et 2013a/Véllink et al. 2013b; Wachs et al. 2012heGelf-
report study was focused more specifically on datipport seeking strategies (Accordino and Acecardi011),
which is reasonable, because social support pelitinfluences adolescent health and life satigiacte.qg.,
Abel et al. 2011; Kolarcik et al. 2012). Machmutetval. (2012) employed a list of 14 specific copgtigitegies
with cyberbullying based on previous adolescemrysorts of successful coping strategies for cybéyimgl. For
the clearer analytical purposes of this reviews¢hstrategies are re-sorted in terms of higherrocdping
categories proposed by Skinner et al. (2003) apmtzeeking (distant advice + close support),-isdidnce
(assertiveness), helplessness and opposition iétega). Machmutow et al. (2012) found that freqiyen
cyberbullied adolescents were disposed to use d@mpoand partly support-seeking (only close suppotore
often than other coping strategies to cope withedybllying. Cyber-victimisation was more stronghksaciated
with depressive symptoms when students reporteddeels of social support. Therefore, it seems ttigher
levels of social support buffer in part the negaiimpact of cyber-victimisation.

Similarly, Wachs et al. (2012) transformed the iahitll self-reported items referring to coping with
cyberbullying to three general dimensions: cogaiiechnical coping, aggressive coping and helptepéng.
Adolescents with aggressive coping were less likelype cyberbullied, whereas adolescents with dovgni
technical coping strategies were more likely tahactim of cyberbullying.



Table 2 Characteristics of empirical studies focused guirapin relation to cyberbullying (Australia [2008309], Czech Republic
[2010], Germany [2007—2011], Italy [2010-2011], Biag2012], Switzerland [2010-2011], The Netheraf®D06], Turkey
[2006], United Kingdom [2012], USA [2001-2011])

Measurement of

Number of coping with Dispositional coping
Study Target population participants  cyberbullying measurement
Accordino and Accordino (2011) Adolescents 124 Beifort X
Aricak et al. (2008) Adolescents 269 Open-ended X
Dehue et al. (2008) Children 1211 Open-ended x
Juvonen and Gross (2008) Adolescents 1454 Operdende x
Lodge and Frydenberg (2007) Adolescents 652 x Self-report
Machmutow et al. (2012) Adolescents 835 Self-report x
Palladino et al. (2012) Adolescents 375 x Self-report
Parris et al. (2012) Adolescents 20 Qualitative x
Price and Dalgleish (2010) Adolescents 548 Opereénd x
Riebel et al. (2009) Adolescents 1987 Open-ended x
Schenk and Fremouw (2012) University students 856 penanded x
Sleglova and Cerna (2011) Adolescents 15 Qualdativ x
Children and
Soldatova and Zotova (2013) adolescents 1025 Interviews x
Spitzberg and Hoobler (2002) University students 5 23 Self-report x
Vollink et al. (2013a) /
Voéllink et al. (2013b) Adolescents 325 Self-report Self-report
Wachs et al. (2012) Adolescents 518 Self-report x

% Not measured in the particular study.

The study of Vollink et al. (2013a) brought intdneg findings about the relations between copinghwi
cyberbullying and the dispositional coping stragsgof early adolescents. General avoidance copegeral
coping through emotional expression and generaledsjve coping all correlated positively with cyidiying-
specific depressive coping. The more cyberbullyifogims employed depressive or avoidance copingoping
through emotional expression in daily life, the mahey used depressive coping to deal with cybbfibgl
Further, seeking social support as a means of gopith cyberbullying was significantly related tptomistic
coping and palliative coping. Thus, the more vistiose optimistic or palliative coping to deal wakaily stress,
the more they are inclined to seek social supmwreéping with cyberbullying.

When measuring dispositional coping skills, Paltadét al. (2012) found that a decrease in dispositd use
avoidance predicted a greater reduction in cybetirmisation. On the other hand, problem-solving fasd to
be a mediator of the positive change in cyber-vittation. Based on coping dispositions, Lodge aiyddénberg
(2007) identified two high-risk groups of adolestenhat were more prone to experience cyberbullying
behaviours. This was the case of girls using thpredensive and avoidant style of coping and boygyusctive
seeking of relaxing diversions and the appreherstie of coping.

This subsection shows various aspects of copinig eyiberbullying. When summarizing the results ofigts
with open-ended questions, participants reportgrngoby instrumental action and talking with othersall of
the studies (see Table 3). Instrumental action b&lzavioural activity focused on problem-solvingi(®er et
al., 2003). This frequently reported strategy kelly to be an effective way of coping with cybetkirg,
because of its problem-oriented character. Itds abparent that adolescents want to share théepraf being
cyberbullied with others via communication. Othezguently reported strategies were behavioural daraie
and aggression (reported in 4 studies, see Table 3)



Table 3 Occurrences of coping strategies in reaction tedyullying reported by participants in studiesmopen-ended questions
[Australia (2009), Germany (2007), Russia (2012 Netherlands (2006), Turkey (2006), USA (200542p1

Juvonen Schenk Soldatova
and Price and and and
Aricak et Dehue et Gross Dalgleish Riebel et Fremouw Zotova

Family of coping al. (2008) al. (2008) (2008) (2010) al. (2009) (2012) (2013)
Problem-solving

Instrumental action 4 v v v v v v
Escape

Behavioral avoidance x x v v v v v

Wishful thinking x x x x x x v

Substance use x x x x x v x
Opposition

Aggression x v x v v v x

Direct confrontation 4 x x v v x x
Negotiation

Bargaining 4 x x x v x v
Support seeking

Family communication 4 v x 4 x x x

Talking with others v v v 4 v 4 v
I solation

Social withdrawal x x x x x v x
Accommodation

Ignore problem 4 v x x x x x

Acceptance x x x v x x x
Helplessness

Confusion x x x x v % x
Sdf-reliance

Emotional expression x x x x v x x
Submission

Rumination x x x x v x x

Blame self x x x x x x v

v Reported by participants of the particular study.
% Not reported by participants of the particular study.

Coping with computer anxiety

Some older studies focused on coping and computaety (e.g. Bowers and Bowers 1996), but only two
contemporary studies have explored the relationsbtpveen computer anxiety and coping in youth a&f@90.
Thorpe and Brosnan (2007) compared people withidgesphobia, computer anxiety and non-anxious peopl
Computer anxiety was dependent on beliefs in copibifity, and social, performance and test anxistre
related to computer anxiety and avoidance. Respuadeith computer anxiety used avoidance more tiam
anxious respondents but less than arachnopholpomdents. This is supported, for example, by tkeasch of
Brosnan et al. (2012), who found that students wpigithological levels of Internet anxiety decreadeeir
Internet usage during first academic year.

Discussion
The present study reviewed empirical studies fawuen coping in the context of problematic compuiss in

adolescents and young adults. It covers issuedvimgoheavy computer use, overuse, PIU, computeaietyn
and cyberbullying. The reviewed empirical findingsrealed some general patterns of relationshipsemsst
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reviewed instances of problematic computer useatdnal coping and personal dispositions to uscifip

coping style, called dispositional coping. The tesindicated the following types of relationshifd3, personal
dispositional coping style predicts the risk of RNilani et al. 2009), 2) the use of computer-rethtechnology
for coping with stress enhances the experiencéregs(Gemmill and Peterson 2006; Deatherage 20a#l), 3)
personal dispositions to use some kind of copiglg shfluence the risk of cyber-victimization (e.¢todge and
Frydenberg 2007; Palladino et al. 2012), 4) theeeigpce of being cyberbullied stimulates the siturtl coping
effort, i.e., the effort to cope with being cybelilad (e.g., Aricak et al. 2008), 5) the experierafebeing

cyberbullied influences the subsequent structureopfng, i.e., which coping strategies one apgliesope with
being cyberbullied (Vollink et al. 2013a), 6) pemabdispositions to use some kind of coping styiguence
situational coping with being cyberbullied (Vollinkt al. 2013a), 7) computer anxiety influences qaab
dispositions to use some kind of coping style (Peoand Brosnan 2007), 8) subjective beliefs aboatsoown
coping ability influence the experience of compuaxiety (Thorpe and Brosnan 2007). Some of thassal
patterns are depicted in Figure 2 for illustratianonstration of various relationships.

It is necessary to say that some types of relatipgshave been only rarely studied by previous eogi
research and their approvals need further empieicalence and verifications. For this reason, &seilts of this
review are suggested to be a starting point fath&urinvestigation and theoretical discussionsrdeting the
above-outlined general patterns of relationshipa f&st attempt to connect various instances oblamatic
computer use with coping processes. Thereforegpader contextual embedding into stress and copegry on
one hand and into health psychology theory on tterohand is needed for the future. Such theotetica
developments would require a detailed and exteredsgoration that is far above the main focus efphesent
review, but it would be stimulating for some follayp studies.

When turning our attention to coping-relevant intgasf health-endangering computer use, the preseigw
enriches the field by revealing the general stmgctf specific coping strategies related to prolaigencomputer
use. The presentation of most of these strategiesrganised around two main sub-sections, Copird) an
cyberbullying and Computer use and dispositionalirog skills. The specific coping strategies thatweed in
these sub-sections are considered to be elemerniseofieneral structure of coping relating to protdéc
computer use.

The results presented in the subsection “Copingcaherbullying” indicate that some coping stratsgige
used more often than others (see Table 3). Patitspreported coping by instrumental action ankirtglwith
others in all of the studies focused on cyberbnllyibased on open-ended questioning (Aricak eP@03;
Dehue et al. 2008; Juvonen and Gross 2008; Prigéafgleish 2010; Riebel et al. 2009; Schenk aradrfeuw
2012; Soldatova and Zotova 2013). Also, behavioavalidance and aggression were quite commonly tesed
cope with cyberbullying (Dehue et al. 2008; Juvoaed Gross 2008; Price and Dalgleish 2010; Riebal.e
2009; Schenk and Fremouw 2012; Soldatova and Zd261&). However, these results do not inform usuabo
the effectiveness of the reported strategies fpinzpwith cyberbullying. Coping strategies may lsed, but the
stress related to being cyberbullied may remaibeoeven strengthened via maladaptive cognitivertsffghich
are related to psychological malfunctioning (Hanguredl Petermann 2006).

Fig. 2 Model of relationships between problematic compuge, situational coping and dispositional coping
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When searching for the effectiveness of copingtesgias to reduce stress, the meta-analysis of Petlal.
(2002) may be helpful for interpreting the resufsthe present review in the context of health psjyogy.
Penley et al. (2002) conducted a meta-analysismating how different coping strategies are asgediavith
health outcomes. In the present review, the avoéidaping style has been associated with highelddesePIU,
perceived stress and a higher risk of Internetaiddi and cyber-victimisation. Penley et al. (20p2)nted out
that using the escape-avoidance strategy was mebyatiorrelated with psychological health outcoraesl not
significantly correlated with physical health outoes. These results support the hypothesis thaavhalant
coping style is not effective for reducing streslsited to cyberbullying or PIU.

On the other hand, problem-solving may be assumdiktan effective strategy for reducing or preventi
cyber-victimisation as well as PIU and Internetiation. Interestingly, the meta-analysis of Pergéwl. (2002)
did not reveal either a positive or negative catieh with health outcomes. The authors explainad t
surprising result as being due to insufficientistaial power to detect the small correlation betwéhis strategy
and health outcomes. They also pointed out thatatteptive or maladaptive nature of problem-solvingy
depend on the situational context.

When turning attention to the sub-section “Computsr and dispositional coping skills”, one can the¢ the
structure of coping strategies related to PIU aochputer overuse is highly differentiated. Differemaping
strategies occurred in the reviewed empirical stsidand they also played various roles in the stlebigns.
Avoidant coping, wishful thinking, focusing on thgositive and decreased use of tension reductiore wer
predictors of PIU or Internet addiction (Hetzel-Bigand Pritchard 2011; Li et al. 2009; Milani &2009). On
the other hand, active coping was a positive ptediof Internet addiction (Milani et al. 2009). &éncomparison
of bloggers and non-bloggers, bloggers used molfeblsene and venting and felt themselves to be more
stressed than non-bloggers (Baker and More 20G8}icants with high levels of effortful controlere less
likely to develop maladaptive cognitions about theernet and its role in managing stress and thegative
emotions, because they could use more positivengogiiyles (Li et al. 2010). As seen above, almashestudy
in this subsection was focused on slightly différ@spects of problematic computer use. The higlerdihtiation
of coping strategies in their results as well asttital number of studies reviewed in the prestmtysindicate
that this field is a developing research area émglglenty of new, promising issues for future esh. Results
of the present review indicate that coping in tlmmtext of problematic computer use is a very comple
phenomenon that is still not sufficiently covergddorrrent research.

The structure of coping strategies related to acut® of problematic computer use provided by theere
study may be useful for clinical psychologists aednsellors treating computer addicts or Interaelics. The
information taken together in the present revieimds better insight into computer and Internet atioins and
their relation to the coping skills of adolescerfter example, some of coping styles were reportedéd
predictors of PIU. This means that people usingiqdar coping strategies could develop PIU mokelii than
others. It seems that especially emotional anddaicoping styles are predictors of perceivedsstend PIU
(Hetzel-Riggin and Pritchard 2011; Li et al. 2008tani et al. 2009; Deatherage et al. 2014; Smithle2007).
These findings are very important, because they Inedty clinicians identify clients that are more meao cope
ineffectively with stress related to their Interaeidictions. Focusing on personal coping styles thagefore be
of crucial significance for therapeutic treatmeetlihg with negative health outcomes related tdlematic
computer use.

Recommendations for public health intervention

The general focus in interventions on cyberbullysigould be given to the implementation of training
programmes, for example, within the primary andséary school curricula. These training programmesid
include the active involvement of pupils, who coplcctice deciding how to behave under certairasitns,
e.g. when being cyberbullied. The training shouidoive pupils actively, for example, using non-siar
educational approaches, rather than passive reoegtinformation.

The prevention of Internet addictions and compateruse should be based on creating new opposarfiir
the greater involvement of children, adolescents teir parents in leisure-time activities that it include
computer use. The everyday frequency of computemegds special attention, because Internet agiakcéind
computer overuse are dependent on total time spdémint of the computer.

Gaps and future research

Actually, there are several unexplored fields ttet be inspiring for future research. For examaliéhough
computer anger has been already discussed by Wil{@006), no study has yet focused on coping with
computer anger or on the interrelation of compateger with dispositional coping skills. Similarlyespite the
importance of the problem, there are still onlyeav fstudies on coping with computer anxiety (Bowansl
Bowers 1996; Thorpe and Brosnan 2007; Brosnan @0aR).



Furthermore, there is no research focused explioiti coping with physical stressors elicited by poters,
such as electromagnetic fields and so on. Howaetvisrjmportant to point out that such stressoes gifficult to
approach empirically, because effects of theseuémites work outside of consciousness. Individuady m
experience the secondary symptoms elicited by thessors like subjective feelings of exhaustiitation or
depressive moods, but they are often not ablekotfiese negative health outcomes with computer use
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