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Abstract 12 

Objectives: Adolescents who deal with more emotional problems have been found to seek 13 

escape online, and struggle with excessive internet use (EIU). Poor social relationships have 14 

been linked with emotional problems. The current study investigated positive family and 15 

school relationships as protective factors against emotional problems and a preference for 16 

online social interaction (POSI), both specified as mediators of the association of family and 17 

school relationships with EIU. Cross-cultural differences in the model were tested. 18 

Methods: A multi-group SEM was tested on representative samples of 4,104 adolescents 19 

(Mage = 14.40 years, SD = 1.65, range 12 – 17, 50% female) from 4 European countries from 20 

Southern, Northern, Central and Eastern Europe (Italy, Norway, Czech Republic and Serbia, 21 

respectively).  22 

Results: Results suggested consistent associations across countries. Positive family 23 

relationships and positive school relationships were associated with lower EIU, with 63-64% 24 

of the effect of family, and 91-93% of the effect of school relationships mediated by 25 

emotional problems and POSI.  26 

Conclusions: Positive family and school relationships protect adolescents against excessive 27 

internet usage, regardless of culture and indirectly – through emotional problems and POSI. 28 

 29 

Keywords: Excessive internet use; Emotional problems; Preference for online social 30 

interaction; IPARTheory 31 

  32 
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Introduction 33 

Adolescence is a developmental period characterized by the increased importance and 34 

salience of social relationships (Somerville 2013). In their review, Crone and Dahl (2012) 35 

noted that important changes in socio-cognitive development take place in adolescence, when 36 

adolescents master new skills that are important for understanding social interactions. 37 

Furthermore, having secure, positive, and caring relationships with significant attachment 38 

figures (be it family, peers, or teachers) is paramount for healthy development, while the lack 39 

thereof is associated with negative outcomes and emotional problems as posited by the 40 

Interpersonal Acceptance-Rejection Theory (IPARTheory; Rohner 2016).  41 

In contemporary society, experiencing relationships have changed with the use of 42 

technology. The internet is increasingly becoming the medium through which adolescents fill 43 

their developmental needs for social interactions (Borca et al. 2015; Subrahmanyam and 44 

Smahel 2011). Relationships are initiated, maintained, and transformed online, and using the 45 

internet for social interaction is one of the most frequent online activities among 46 

contemporary youth (Smahel et al., 2020). The internet offers young people control over their 47 

self-expression, which allows them to experiment with their identity or self-presentation 48 

(Mazur & Kozarian 2010). It offers youth with perceived lower social skills a way to connect 49 

to their peers (Teppers et al. 2014), or seek emotional support online, while at the same time 50 

providing immediate reward and gratification that further reinforces usage (Karim & 51 

Chaudhri 2012). This may lead some young people to over time develop a preference for 52 

online social interaction (at the expense of face-to-face interaction; Caplan, 2010). Both 53 

emotional problems and preference for online social interaction have been found to be 54 

associated with using the internet excessively in a way that it might cause negative health 55 

outcomes, such as missing social engagements, experiencing subjective problems in life, and 56 
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developing difficulties in keeping up with school or work requirements (Caplan 2005; 2010; 57 

Fioravanti et al. 2012; Hou et al. 2019).  58 

The current study aimed to test the IPARTheory within a media-use context. While 59 

some studies investigated the associations among excessive use and parental and school 60 

relationships (Anderson et al. 2017; Throuvala et al. 2019) and the preference for online 61 

social interaction (Lopéz de Ayala Lopéz et al. 2015), no study did so simultaneously. We 62 

still lack an understanding of how protective factors, such as positive parental and school 63 

relationships, interact with individual factors, such as emotional problems and the preference 64 

for social interaction.  65 

Interpersonal relationships as predictors of excessive internet use 66 

The IPARTheory (Rohner 2016) suggests that perceiving acceptance or rejection by 67 

an attachment figure or a significant other can leave a lasting socio-emotional impact in an 68 

individual by affecting their self-representation (e.g., self-esteem, self-worth). If an 69 

adolescent consistently feels rejected or neglected by their caregivers, they may learn to 70 

believe that they themselves are undeserving of positive relationships in broader contexts. 71 

According to the personality subtheory of IPARTheory (c.f., Rohner 2016), the perceived 72 

rejection erodes core self-evaluations and creates emotional problems, which include lower 73 

self-esteem and lower self-adequacy. These hypotheses were tested and found support within 74 

different cultural contexts and thus can be treated as panculturally applicable (Rohner and 75 

Khaleque 2010).  76 

In the current study, we focus specifically on EIU which we understand as a construct 77 

closely related to behavioural addictions (Karim & Chaudhri 2012) – more specifically using 78 

the internet in such a way and to such an extent that it has a substantive negative impact on 79 

the life of the adolescent (Kuss et al. 2013). Emotional problems have been consistently 80 

found to be associated with EIU (c.f., a systematic review by Kuss et al. 2014). This 81 
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relationship is often explained as adolescents with emotional problems seeking solace in 82 

online communities where they experience more acceptance and develop a preference for 83 

online social interaction (Caplan 2005, 2010), or adolescents trying to escape the pressures of 84 

their everyday lives by distracting themselves online and reinforcing this behaviour until it 85 

becomes their dominant method for reducing stress (Kardefelt-Winther 2014). As described 86 

in Karim and Chaudhri’s (2012) overview of behavioral addictions, not only does internet 87 

provide a compensatory tool for people with poorer perceived face-to-face relationships, it 88 

also often provides immediate gratification to users which further reinforces usage habits.  89 

There are a number of studies that support the assumption that poor family 90 

relationships and functioning are linked to problematic internet use. Throuvala et al., (2019) 91 

tested IPARTherory in the context of internet gaming disorder on an online sample of 172 92 

Greek young adults and found that experiencing parental rejection was indirectly associated 93 

with problematic online behaviour - mediated through poorer core self-evaluations (e.g., low 94 

self-esteem, low self-efficacy, high neuroticism). Based on a sample of 2,215 South Korean 95 

adolescents, Lyu (2017) found a direct relationship between family functioning 96 

(operationalized as adaptability and cohesion) and internet gaming disorder. In general, 97 

positive parenting (e.g., parental acceptance, warmth, closeness, communication) has been 98 

consistently found to be a direct or indirect protective factor in studies that focused on 99 

excessive or problematic internet use (c.f., a recent systematic review by Anderson et al. 100 

2017; Liu and Kuo 2011; Wang et al. 2011).  101 

School relationships 102 

 While initially formulated within a child-attachment-figure context, Rohner (2016) 103 

expanded the IPARTheory to include any significant interpersonal relationships in which 104 

acceptance or rejection can have developmental consequences, which can also include 105 

relationships in the school environment. For instance, Ali et al. (2015) found that perceived 106 
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acceptance or rejection from teachers has an impact on children’s adjustment. A vast body of 107 

empirical literature found support for the relationship of peer-rejection and emotional 108 

problems (Clarke 2006; Fisher et al. 2016; Gorrese and Ruggieri 2013). These findings imply 109 

that the experience of acceptance or rejection within the context of school can have a similar 110 

impact on health as that experienced within the context of family. 111 

Peer and teacher relationships have been also found to be associated with excessive or 112 

problematic internet use. Díaz-Aguado et al. (2018) found that adolescents who experienced 113 

hostile treatment from teachers were at a higher risk of problematic internet use, whereas the 114 

risk was lower for adolescents who appreciated school. Negative peer relationships were 115 

consistently found to be associated with a higher risk of internet-related problems (Critselis et 116 

al., 2014; Liu and Kuo, 2011; Wang et al., 2011).  Furthermore, Zhou et al. (2017) tested a 117 

mediation model in which peer relationships and depressive symptoms mediated the 118 

relationship of resilience and internet addiction on a sample of more than 58,000 urban 119 

Chinese fourth-graders. A part of their model offered support for the indirect pathway from 120 

peer relationships through emotional problems (i.e., depressive symptoms) to internet 121 

addiction. Relatively few studies, however, tested the effects of both family and school 122 

relationships at the same time. To our knowledge, no study to date has focused on explaining 123 

these effects on EIU through the mediating influence of emotional problems and the 124 

preference for social interaction. 125 

Preference for online social interaction 126 

Building on Davis’ (2001) cognitive behavioural model of problematic internet use, 127 

Caplan (2005, 2010) suggested that individuals with higher emotional problems (e.g., 128 

loneliness, social anxiety, deficient social skills, low self-esteem) choose to interact with 129 

others online, rather than face to face because internet-mediated interactions offer higher 130 

control of self-presentation. Using the internet for mood regulation was found to be directly 131 
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associated with compulsive internet use and cognitive preoccupation, and indirectly 132 

associated with the negative outcomes of such internet use (Caplan 2010). In studies by 133 

Fioravanti et al. (2012) and Smahel, Brown, and Blinka (2012) the preference for online 134 

social interaction has been identified as a predictor for EIU.  135 

Research goals 136 

While the existing empirical literature found support for some relationships between 137 

the pairs of variables of interest in our study, a comprehensive test that accounted 138 

simultaneously for relational factors, emotional problems, and the preference for online social 139 

interaction in predicting EIU has, to our knowledge, not been conducted. Therefore, in our 140 

study we tested the association between social relationships in the two most salient contexts 141 

during adolescence – family and school (Larson and Csikszentmihalyi 1983) on one hand, 142 

and excessive internet use (EIU) on the other. Emotional problems and the preference for 143 

online social interaction were tested as mediators of this association.  144 

Additionally, most of the published literature relied on convenience samples or, in 145 

better cases, samples representative of a single country. The current study makes use of data 146 

from representative samples of adolescents across four diverse countries that represent 147 

Southern and Northern Europe (Italy and Norway, respectively) and Central and Eastern 148 

Europe (Czech Republic and Serbia, respectively). In previous research, the IPARTheory was 149 

conceptualized as a pancultural theory (Rohner and Khaleque 2010) and comparing the 150 

proposed model in four countries allowed us to test whether the theoretical assumptions are 151 

valid across different socio-political contexts.  152 

Based on the IPARTheory (Rohner 2016) we expected adolescents who experienced 153 

rejection within the context of their family or school to be at an increased risk of developing 154 

emotional problems. We hypothesized a model, summarized in Figure 1, in which 155 

interpersonal relationships within the family and school context predicted EIU both directly 156 
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and indirectly through emotional problems and the preference for online social interaction. 157 

Furthermore, we assumed that the preference for online social interaction mediated the 158 

association between emotional problems and EIU as well. Finally, we expected that the 159 

relationships between variables of interest would not differ across the four tested countries.  160 

 161 

Figure 1. (PLACEHOLDER) 162 

 163 

We tested the complex model using structural equation modelling, which allowed us 164 

to provide unique and generalizable findings about the relationships between the protective 165 

and individual factors and their impact on EIU in different socio-political contexts. Testing 166 

the model helped us to understand the protective and risk factors for EIU among adolescents 167 

from different regions of Southern, Northern, Central, and Eastern Europe. 168 

 169 

Methods 170 

Sample 171 

We analysed nationally representative data from the EU Kids Online project (Smahel 172 

et al. 2020), collected in 2018. Four countries — the Czech Republic (CZ; n = 2,043), Italy 173 

(ITA; n = 619), Norway (NOR; n = 660), and Serbia (SER; n = 782) — were selected to 174 

represent a diverse socio-political spectrum of European countries. To ensure 175 

representativeness of the data and to match the sample demographic distribution with that 176 

found in the general population, participants were recruited either from schools, using cluster 177 

sampling (CZ, SER), or from households, using random walk, quota sampling, or random 178 

recruitment (ITA, NOR). For more information, please see the EU Kids Online technical 179 

report (Zlamal et al., 2020). Adolescents responded to pen and paper surveys (SER), surveys 180 

on computers or tablets (CZ, NO), or trained interviewers who recorded their answers using 181 
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an electronic tool (ITA). Participants were 50% female, with a mean age of 14.40 years old 182 

(SD = 1.65, range 12 – 17), and 63.5% of them spent “about 3 hours” or more on the internet 183 

on an average weekday. Base ethical guidelines were met while administering the survey, and 184 

national rules and conditions were followed. Oral or written informed consent was obtained 185 

from the child or their legal representative (Smahel et al. 2020). 186 

Measures 187 

All items and their response scales can be found in Electronic Supplementary Material 188 

A. Internal consistencies are listed in Table 1. High values for a variable indicate better 189 

family or school relationships or higher levels of the specific variable.  190 

Family relationships: three items adapted from the Health Behavior in School-aged 191 

Children (HBSC) 2013/2014 survey (WHO 2016), Zimet, Dahlem, Zimet, and Farley, 192 

(1988), and newly developed for EU Kids Online. Example item: “I feel safe at home.” 193 

School relationships: five items adapted from the HBSC survey (WHO 2016). 194 

Example item: “I feel like I belong in my school.” 195 

Emotional problems: four items from the Strengths and Difficulties Questionnaire 196 

(Goodman et al. 1998). Example item: “I worry a lot.” 197 

Preference for online social interaction: three items (Smahel et al. 2012). Example 198 

item: “I find it easier to be myself online than when I am with people face to face.” 199 

Excessive internet use: five items developed within the EU Kids Online network 200 

(Livingstone et al. 2011; Smahel et al. 2009), based on the factors proposed by Griffiths 201 

(2000). Example item: “I have gone without eating or sleeping because of the internet.”  202 

Gender, age, socio-economic status, and time spent online on an average weekday 203 

[ranging from (1) Little or no time to (9) About 7 hours or more] were used as control 204 

variables. Long time spent online may seem synonymous with excessive internet use, 205 

however, the amount of time spent online can also be productive or at the very least not cause 206 
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problems in the life of a use, therefore, it should not be understood as a symptom or an 207 

indicator of EIU (c.f. Charlton & Danforth 2007).  208 

Plan of analysis 209 

 Measurement invariance is an important property of psychometric tests in cross-210 

cultural research. Before being able to compare relationships, we need to make sure that the 211 

scales measure the constructs in the same way in all tested countries. Invariance was tested 212 

for all of the scales simultaneously across the four countries following the guidelines of 213 

Wang, Chen, Dai, and Richardson (2018). Following the suggestions of Cheung and 214 

Rensvold (2002), scalar level of measurement invariance (equivalency of item loadings 215 

across the countries) was concluded if the difference in CFI for the configural model (pattern 216 

of item loadings same across countries) and scalar model did not exceed ∆CFI = .010. Since 217 

the study does not focus on comparing mean levels of variables metric invariance 218 

(equivalency of intercepts) was not tested. 219 

 A latent multi-group mediation model was specified according to Figure 1. Each 220 

latent construct was indicated by its individual items. One residual correlation was allowed 221 

between the two school-relationships items that asked about relationships with teachers. Age, 222 

sex, socio-economic status, and time spent online during weekdays (as observed variables) 223 

were controlled for in all endogenous latent variables and specified as covariates of family 224 

and school relationships. To estimate differences in the model across the countries, a 225 

procedure analogous to invariance testing was followed. The model fit was compared 226 

between a model with all regression paths estimated freely within each country and a model 227 

with the paths constrained to equality. Indirect effects were estimated and their significance 228 

was tested using bootstrapping with 1,000 re-sampled iterations. All analyses were conducted 229 

in Mplus 7 (Muthén and Muthén 2012), using WSLMV estimation. 230 

  231 
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Results 232 

 The means and standard deviations of variables in the model are provided in Table 1. 233 

Note that these are observed scale scores (computed as the means of scale items) and not the 234 

latent estimates estimated in the model. Multi-group tests of measurement invariance for 235 

individual scales provided evidence of partial scalar invariance. Configural measurement 236 

model fit the data well χ2 = 1607.013, df = 636, p < .001, CFI = .976; RMSEA = .050, 90% 237 

CI [.036, .041]. Constraining all paths to equality however decreased the fit more than by the 238 

accepted threshold of ∆CFI = .010: χ2 = 2500.961, df = 696, p < .001, CFI = .955; RMSEA = 239 

.049, 90% CI [.048, .052]. Releasing family and school relationship scales from constrains 240 

improved the model fit difference to acceptable level: χ2 = 1913.276, df = 672, p < .001, CFI 241 

= .969; RMSEA = .042, 90% CI [.040, .045].  242 

The full model, with no parameter constraints, fit the data well, χ2 = 3574.253, df = 243 

1017, p < .001, CFI = .941; RMSEA = .050, 90% CI [.048, .051]. After estimating all paths 244 

as equal among the countries, the fit actually improved, χ2 = 3418.661, df = 1080, p < .001, 245 

CFI = .946, RMSEA = .046, 90% CI [.044, .048]; ∆χ2 = 155.592, df = 63, p < .001, ∆CFI = -246 

.005, ∆RMSEA = .004. This indicates that there were no significant differences in 247 

relationships between the modelled constructs across the countries in the current study. In 248 

other words, the same model is plausible for adolescents from the Czech Republic, Italy, 249 

Norway, and Serbia. Given this finding, all estimates reported below are from the constrained 250 

model. Results of the unconstrained model can be found in Electronic Supplementary 251 

Material B. 252 

The results of the full mediation model (Figure 2) show that both emotional problems 253 

and the preference for online social interaction were significant predictors of EIU, with 254 

emotional problems being stronger. Family relationships were found to predict both 255 

emotional problems and the preference for online social interaction negatively, while school 256 
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relationships were only a significant negative predictor of emotional problems and not for the 257 

preference for online social interaction. Family and school relationships were no longer 258 

directly associated with excessive internet use once indirect pathways through emotional 259 

problems and preference for online social interaction were taken into account. Both 260 

associations of family and school relationships were mediated through emotional problems. 261 

The preference for online social interaction was found to mediate the association between 262 

family relationships and EIU as well as the association between emotional problems and EIU, 263 

but not the association between school relationships and EIU. The standardized direct effects 264 

can be found in Figure 2, while the indirect effects are summarized in Table 2. Even despite 265 

the fact that each are based on the same unstandardized path, the standardized estimates for 266 

each country differ due to different SDs of constructs among the four countries. Therefore, 267 

standardized estimates are presented for each country (e.g., four sets of parameters). 268 

 269 

Table 1. (PLACEHOLDER)   270 

 271 

Figure 2. (PLACEHOLDER) 272 

 273 

Table 2. (PLACEHOLDER) 274 

  275 
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Discussion 276 

This article investigated the associations of family and school relationships, emotional 277 

problems, and the preference for online communication with EIU. Based on large and 278 

representative samples of adolescents from four distinct European countries, the results of a 279 

structural model indicate that family and school relationships are associated with emotional 280 

problems negatively, adding to the plentiful of empirical support for IPARTheory (Rohner 281 

2016). Family or school relationships did not have a direct effect on EIU. The effects of 282 

family and school relationships on EIU are indirect – most notably mediated through 283 

adolescents’ emotional problems. Emotional problems were relatively strongly associated 284 

with EIU, falling in line with previous findings already summarized in Kuss et al. (2014). 285 

Commonly, emotional problems have been conceptualized as the primary predictors of EIU; 286 

however, the current findings now place emotional problems into the role of a mediator, 287 

showing that it is necessary to consider the underlying reasons for these problems, such as the 288 

unfulfilled developmental needs of family and school relationships.  289 

As presented above, Throuvala et al. (2019) found that the association between 290 

parental rejection and internet gaming disorder was mediated through poorer core self-291 

evaluations (e.g., low self-esteem, low self-efficacy, external focus of control, high 292 

neuroticism) in the context of the disorder. Our research revealed a mediating role for 293 

emotional problems, and for the broader concept of EIU. While emotional problems are a 294 

related construct to poor core self-evaluation, they are distinct. Further research into how they 295 

relate to EIU or broader aspects of well-being in tandem would be beneficial in preventing 296 

and treating negative outcomes.  297 

The current study further expands IPART, as well as EIU literature by testing the 298 

model on representative samples and doing so in four countries, providing additional 299 

evidence for its socio-political invariance. Furthermore, the current study contributes testing 300 
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for the effects of school-based relationships, which were acknowledged as important by 301 

Rohner (see 2016), and preference for online social interaction, which is an established 302 

predictor of EIU (Fioravanti et al. 2012; Lopéz de Ayala Lopéz et al. 2015; Smahel et al. 303 

2012).  304 

To our knowledge, no study has tested the preference for online social interaction as a 305 

mediator for the paths from interpersonal relationships and emotional problems to EIU. 306 

Emotional problems were associated with the preference for online social interaction 307 

positively, and that preference, in turn, was associated with EIU; however, the indirect 308 

pathway from interpersonal relationships to EIU was only significant for family relationships. 309 

School relationships were not associated with the preference for online social interaction 310 

directly but indirectly - through emotional problems. In Caplan’s (2002, 2005, 2010) work, 311 

one way to understand the preference for online social interaction is as a compensation 312 

mechanism for insufficient face-to-face interactions or their perceived stressfulness. The 313 

current findings show that, after controlling for family relationships, school relationships are 314 

unrelated to the preference for online social interaction. This could be because the current 315 

‘school relationships’ variable is more focused on relationships with teachers and the school 316 

in general. Adolescents communicate with their teachers mostly offline; in other words, they 317 

have limited control over the channel of communication and they are unable to avoid direct 318 

face-to-face interactions with teachers offline. On the other hand, adolescents are more able 319 

to decide whether they will interact with parents or siblings within the family or whether they 320 

will retreat online and interact with other people. In the case of poor family relationships, the 321 

adolescent can more often prefer the online communication with other people online and such 322 

a preference for online communication mediates the increase of EIU.  323 

It seems that family relationships play a double role: family relationships had an 324 

effect on adolescents’ emotional problems and they influenced their preferences for online 325 
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communication. Both of these were in turn associated with EIU, explaining the indirect 326 

relationship of family. On the other hand, it seems that school relationships were associated 327 

with EIU only through adolescents’ emotional problems. However, it is likely that there are 328 

other variables or relationships which we did not take in account. Future research should 329 

include more context, such as perceived social self-efficacy, which might be associated with 330 

EIU and which might also further explain the role of the family and school relationships. As 331 

discussed earlier, not believing in oneself to be capable of meaningful social interactions may 332 

likely further explain the relationships among social relationships, emotional problems, 333 

preference for online social interaction, and excessive internet use. 334 

Finally, we found that the relationships in the model did not differ among the four 335 

tested countries representing 4 distinct regions of Europe – adolescents from Southern and 336 

Northern Europe (Italy and Norway, respectively) and Central and Eastern Europe (Czech 337 

Republic and Serbia, respectively) did not differ in this respect. This further supports the 338 

applicability of the IPARTheory to different socio-political contexts and the importance of 339 

positive family and school relationships, regardless of culture and socio-economic 340 

differences. Specifically, positive family and school relationships served as a protective 341 

factor against EIU in all four of the countries. Future research would, however, benefit from 342 

the inclusion of diverse cultures from non-Western countries.    343 

Limitations and implications 344 

Several limitations need to be acknowledged in order to understand the findings and 345 

the context of the current study. First and foremost, the model is based on cross-sectional 346 

data. This precludes questions about causal relationships between the constructs. These are 347 

the main goal of a mediation model; however, to properly address them, a longitudinal study 348 

design would be required. Furthermore, while being cost efficient, a self-report-based survey 349 

may introduce a degree of bias to the data. A related common issue associated with analysing 350 
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data from large-scale surveys with a broad focus is the relatively poor measurement of the 351 

constructs of interest or unavailability of additional potential variables of interest. In order to 352 

capture a broad spectrum of relevant phenomena, sacrifices in the length and breadth of the 353 

scales or the number of measurement items had to be made. Additionally, the current 354 

invariance tests indicate a lack of scalar invariance for family and school relationships, 355 

suggesting differences in how the measures assess their intended constructs across countries. 356 

This may mean that a “positive relationship” be it in the context of family or school, likely 357 

comprises of different elements in the tested countries. This difference and its implication 358 

warrants further investigation in future studies. Finally, in addition to the control variables 359 

used in the study parental age or attitudes towards the internet, as well as sociodemographic 360 

context of the schools may play a role in the studied relationships.  361 

Given the integral relationship between EIU and emotional problems, practitioners 362 

should be aware of the more complex role of EIU. It can potentially be a symptom and a 363 

coping strategy rather than the cause of problems. For policy makers, it is important to 364 

emphasise that EIU must be seen in the context of other factors on both the individual and 365 

social level. Efforts to strengthen general youth life skills, coping mechanisms, and mental 366 

health should be prioritized.   367 

 368 

  369 
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Table 1 Descriptive statistics of key variables. Data from EU Kids Online IV, Czech Republic, Italy, Norway, and Serbia, 2018 

 

 

 

 

 

 

  

Note: Scale scores were computed as the average of item responses. CZ = Czech Republic, ITA = Italy, NOR = Norway, SER = Serbia, Total = 

Full sample. POSI = Preference for Online Social Interaction. High values for a variable indicate better family or school relationships or higher 

levels of the specific variable.  

Kruskall-Wallis test computed for Hours/Weekday and SES. Means that share superscripts are statistically not different based on Tukey’s HSD 

post-hoc tests or pairwise comparisons with an alpha level 0.05. E.g. ITA has statistically significantly lower POSI than NOR, but does not differ 

from CZ or SER; CZ differs from both NOR and SER but not ITA. SER differs from both CZ and NOR, but not ITA. n  = the SES item in 

Norwegian survey ranged from 1-10, Norway is therefore excluded from the mean values across countries in this table and from the K-W test. 

The SES variables are standardized in the regression models to account for this difference.

    CZ ITA NOR SER Total ANOVA/K-W 

  Range M SD M SD M SD M SD M SD α F df 

Female 0-1 51% 48% 48% 54% 50%   

Age 12-17 14.31 1.61 14.56 1.71 14.33 1.68 14.56 1.65 14.40 1.65    

Hours/Weekday 1-9 5.30a 2.17 4.62b 2.02 5.94c 1.63 5.74d 2.07 5.38 2.09  158.17*** 3 

Socio-Economic Status 0-10 6.32a 1.50 6.35a 1.45 7.64n 1.33 6.68b 1.53 6.41 1.51  31.73*** 2 

Family Relationships 1-5 3.28a 0.65 3.59bc 0.54 3.63b 0.55 3.54c 0.57 3.43 0.62 .748 87.45*** 3; 4,027 

School Relationships 1-5 2.78a 0.66 2.95b 0.67 3.39c 0.65 2.92b 0.71 2.93 0.71 .817 132.36*** 3; 3,927 

Emotional Problems 1-5 2.02a 0.73 1.68b 0.63 1.73b 0.72 1.83c 0.75 1.88 0.73 .804 50.93*** 3; 4,056 

POSI 1-4 1.73a 0.62 1.68ac 0.73 1.83b 0.65 1.60c 0.65 1.71 0.65 .649 10.07*** 3; 4,022 

Excessive Internet Use 1-5 1.83a 0.85 1.49b 0.64 1.87a 0.89 1.88a 0.90 1.80 0.85 .751 33.57*** 3; 4,068 

tables Click here to access/download;tables;tables v2 REVISED 2.docx
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Table 2 Standardized indirect effects of relationship variables. Data from EU Kids Online 

IV, Czech Republic, Italy, Norway, and Serbia, 2018 

 

 

Note. CZ = Czech Republic, ITA= Italy, NOR Norway, SER = Serbia, Family = Family  

relationships, School = School relationships, Emo = Emotional problems, POSI = Preference 

for online social interaction, EIU = Excessive internet use. Indirect effect proportion = 

proportion of sum of indirect effects from the total effect (indirect + direct). *** p < 0.001, 

** p < 0.01, * p < 0.05 

 

  CZ ITA NOR SER 

Family → Emo → EIU -0.047*** -0.049*** -0.049*** -0.048*** 

Family → POSI → EIU -0.031*** -0.033*** -0.032*** -0.032*** 

Family → Emo → POSI → EIU -0.004*** -0.005*** -0.005*** -0.004*** 

Family indirect effect proportion 63% 64% 64% 64% 

School → Emo → EIU -0.059*** -0.061*** -0.061*** -0.059*** 

School → POSI → EIU -0.006ns -0.007ns -0.006ns -0.006ns 

School → Emo → POSI → EIU -0.006*** -0.006*** -0.006*** -0.006*** 

School indirect effect proportion 92% 93% 92% 91% 



 

Figure 1. Hypothesized model. Data from EU Kids Online IV, Czech Republic, Italy, 

Norway, and Serbia, 2018 

 

 

 



 

Figure 2. Results of the constrained multi-group structural equation model. Data from EU Kids Online IV, Czech Republic, Italy, Norway, and 

Serbia, 2018 

Note: Error terms and control variables (e.g., age, sex, SES, time spent online during weekdays) were omitted for clarity. Controls were specified 

to predict each endogenous latent construct. Due to the difference in the group SDs of the variables, standardized estimates differ among 

countries despite being based on a single set of estimates that were constrained to equality across the countries. Estimates are presented in the 

following order: Czech Republic, Italy, Norway, Serbia (i.e., in the direction of the arrows).  *** p < 0.001, ** p < 0.01, * p < 0.05 
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Abstract 12 

Objectives: Adolescents who deal with more emotional problems have been found to seek 13 

escape online, and struggle with excessive internet use (EIU). Poor social relationships have 14 

been linked with emotional problems. The Ccurrent study investigated positive family and 15 

school relationships as protective factors against emotional problems and a preference for 16 

online social interaction (POSI), both specified as mediators of the association of family and 17 

school relationships with EIU. Cross-cultural differences in the model were tested. 18 

Methods: A multi-group SEM was The study was basedtested on representative samples of 19 

4,104 adolescents (Mage = 14.40 years, SD = 1.65, range 12 – 17, 50% female) from 4 20 

European countries from Southern, Northern, Central and Eastern Europe (Italy, Norway, 21 

Czech Republic and Serbia, respectively).  22 

Results: Multi-group SEMResults suggested consistent associations across countries. 23 

Positive family relationships and positive school relationships were associated with lower 24 

EIU, with 63-64% of the effect of family, and 91-93% of the effect of school relationships 25 

mediated by emotional problems and POSI. indicates that family relationships are indirectly 26 

associated with lower EIU, mediated by emotional problems and POSI. School relationships 27 

are indirectly related to EIU through lower emotional problems. The tested relationships did 28 

not differ among the four countries.  29 

Conclusions: Positive family and school relationships protect adolescents against excessive 30 

internet usage, regardless of culture and indirectly – through emotional problems and POSI. 31 

 32 

Keywords: Excessive internet use; Emotional problems; Preference for online social 33 

interaction; IPARTheory 34 

  35 
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Introduction 36 

Adolescence is a developmental period characterized by the increased importance and 37 

salience of social relationships (Somerville 2013). In their review, Crone and Dahl (2012) 38 

noted that important changes in socio-cognitive development take place in adolescence, when 39 

adolescents master new skills that are important for understanding social interactions. 40 

Furthermore, having secure, positive, and caring relationships with significant attachment 41 

figures (be it family, peers, or teachers) is paramount for healthy development, while the lack 42 

thereof is associated with negative outcomes and emotional problems as posited by the 43 

Interpersonal Acceptance-Rejection Theory (IPARTheory; Rohner 2016).  44 

In the contemporary society, experiencing relationships have changed with the use of 45 

technology. The internet is increasingly becoming the medium through which adolescents fill 46 

their developmental needs for social interactions (Borca et al. 2015; Subrahmanyam and 47 

Smahel 2011). Relationships are initiated, maintained, and transformed online, and using the 48 

internet for social interaction is one of the most frequent online activities among 49 

contemporary youth (Smahel et al., 2020). The internet offers young people control over their 50 

self-expression, which allows them to experiment with their identity or self-presentation 51 

(Mazur & Kozarian 2010). It offers youth with perceived lower social skills a way to connect 52 

to their peers (Teppers et al. 2014), or seek emotional support online, while at the same time 53 

providing immediate reward and gratification that further reinforces usage (Karim & 54 

Chaudhri 2012). This may lead some young people to over time develop a preference for 55 

online social interaction (at the expense of face-to-face interaction; Caplan, 2010). Both 56 

emotional problems and preference for online social interaction have been found to be 57 

associated with using the internet excessively in a way that it might cause negative health 58 

outcomes, such as missing social engagements, experiencing subjective problems in life, and 59 
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developing difficulties in keeping up with school or work requirements (Caplan 2005; 2010; 60 

Fioravanti et al. 2012; Hou et al. 2019).  61 

The current study aimed to test the IPARTheory within a media-use context. While 62 

some studies investigated the associations among excessive use and parental and school 63 

relationships (Anderson et al. 2017; Throuvala et al. 2019) and the preference for online 64 

social interaction (Lopéz de Ayala Lopéz et al. 2015), no study did so simultaneously. We 65 

still lack an understanding of how protective factors, such as positive parental and school 66 

relationships, interact with individual factors, such as emotional problems and the preference 67 

for social interaction.  68 

Interpersonal relationships as predictors of excessive internet use 69 

The IPARTheory (Rohner 2016) suggests that perceiving acceptance or rejection by 70 

an attachment figure or a significant other can leave a lasting socio-emotional impact in an 71 

individual by affecting their self-representation (e.g., self-esteem, self-worth). If an 72 

adolescent consistently feels rejected or neglected by their caregivers, they may learn to 73 

believe that they themselves are undeserving of positive relationships in broader contexts. 74 

According to the personality subtheory of IPARTheory (c.f., Rohner 2016), the perceived 75 

rejection erodes core self-evaluations and creates emotional problems, which include lower 76 

self-esteem and lower self-adequacy. These hypotheses were tested and found support within 77 

different cultural contexts and thus can be treated as panculturally applicable (Rohner and 78 

Khaleque 2010).  79 

In the current study, we focus specifically on EIU which we understand as a construct 80 

closely related to behavioural addictions (Karim & Chaudhri 2012) – more specifically using 81 

the internet in such a way and to such an extent that it has a substantive negative impact on 82 

the life of the adolescent (Kuss et al. 2013). Emotional problems have been consistently 83 

found to be associated with EIU (c.f., a systematic review by Kuss et al. 2014). This 84 
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relationship is often explained as adolescents with emotional problems seeking solace in 85 

online communities where they experience more acceptance and develop a preference for 86 

online social interaction (Caplan 2005, 2010), or adolescents trying to escape the pressures of 87 

their everyday lives by distracting themselves online and reinforcing this behaviour until it 88 

becomes their dominant method for reducing stress (Kardefelt-Winther 2014). As described 89 

in Karim and Chaudhri’s (2012) overview of behavioral addictions, not only does internet 90 

provide a compensatory tool for people with poorer perceived face-to-face relationships, it 91 

also often provides immediate gratification to users which further reinforces usage habits.  92 

There are a number of studies that support the assumption that poor family 93 

relationships and functioning are linked to problematic internet use. Throuvala et al., (2019) 94 

tested IPARTherory in the context of internet gaming disorder on an online sample of 172 95 

Greek young adults and found that experiencing parental rejection was indirectly associated 96 

with problematic online behaviour - mediated through poorer core self-evaluations (e.g., low 97 

self-esteem, low self-efficacy, high neuroticism). Based on a sample of 2,215 South Korean 98 

adolescents, Lyu (2017) found a direct relationship between family functioning 99 

(operationalized as adaptability and cohesion) and internet gaming disorder. In general, 100 

positive parenting (e.g., parental acceptance, warmth, closeness, communication) has been 101 

consistently found to be a direct or indirect protective factor in studies that focused on 102 

excessive or problematic internet use (c.f., a recent systematic review by Anderson et al. 103 

2017; Liu and Kuo 2011; Wang et al. 2011).  104 

School relationships 105 

 While initially formulated within a child-attachment-figure context, Rohner (2016) 106 

expanded the IPARTheory to include any significant interpersonal relationships in which 107 

acceptance or rejection can have developmental consequences, which can also include 108 

relationships in the school environment. For instance, Ali et al. (2015) found that perceived 109 
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acceptance or rejection from teachers has an impact on children’s adjustment. A vast body of 110 

empirical literature found support for the relationship of peer-rejection and emotional 111 

problems (Clarke 2006; Fisher et al. 2016; Gorrese and Ruggieri 2013). These findings imply 112 

that the experience of acceptance or rejection within the context of school can have a similar 113 

impact on health as that experienced within the context of family. 114 

Peer and teacher relationships have been also found to be associated with excessive or 115 

problematic internet use. Díaz-Aguado et al. (2018) found that adolescents who experienced 116 

hostile treatment from teachers were at a higher risk of problematic internet use, whereas the 117 

risk was lower for adolescents who appreciated school. Negative peer relationships were 118 

consistently found to be associated with a higher risk of internet-related problems (Critselis et 119 

al., 2014; Liu and Kuo, 2011; Wang et al., 2011).  Furthermore, Zhou et al. (2017) tested a 120 

mediation model in which peer relationships and depressive symptoms mediated the 121 

relationship of resilience and internet addiction on a sample of more than 58,000 urban 122 

Chinese fourth-graders. A part of their model offered support for the indirect pathway from 123 

peer relationships through emotional problems (i.e., depressive symptoms) to internet 124 

addiction. Relatively few studies, however, tested the effects of both family and school 125 

relationships at the same time. To our knowledge, no study to date has focused on explaining 126 

these effects on EIU through the mediating influence of emotional problems and the 127 

preference for social interaction. 128 

Preference for online social interaction 129 

Building on Davis’ (2001) cognitive behavioural model of problematic internet use, 130 

Caplan (2005, 2010) suggested that individuals with higher emotional problems (e.g., 131 

loneliness, social anxiety, deficient social skills, low self-esteem) choose to interact with 132 

others online, rather than face to face because internet-mediated interactions offer higher 133 

control of self-presentation. Using the internet for mood regulation was found to be directly 134 



SOCIAL ENVIRONMENT FACTORS OF EXCESSIVE INTERNET USE  7 

 

 

associated with compulsive internet use and cognitive preoccupation, and indirectly 135 

associated with the negative outcomes of such internet use (Caplan 2010). In studies by 136 

Fioravanti et al. (2012) and Smahel, Brown, and Blinka (2012) the preference for online 137 

social interaction has been identified as a predictor for EIU.  138 

Research goals 139 

While the existing empirical literature found support for some relationships between 140 

the pairs of variables of interest in our study, a comprehensive test that accounted 141 

simultaneously for the relational factors, the emotional problems, and the preference for 142 

online social interaction in predicting EIU has, to our knowledge, not been conducted. 143 

Therefore, in our study we tested the association between social relationships in the two most 144 

salient contexts during adolescence – family and school (Larson and Csikszentmihalyi 1983) 145 

on one hand, and excessive internet use (EIU) on the other. Emotional problems and the 146 

preference for online social interaction were tested as mediators of this association.  147 

Additionally, most of the published literature relied on convenience samples or, in 148 

better cases, samples representative of a single country. The current study makes use of data 149 

from representative samples of adolescents across four diverse countries that represent 150 

Southern and Northern Europe (Italy and Norway, respectively) and Central and Eastern 151 

Europe (Czech Republic and Serbia, respectively). In previous research, the IPARTheory was 152 

conceptualized as a pancultural theory (Rohner and Khaleque 2010) and comparing the 153 

proposed model in four countries allowed us to test whether the theoretical assumptions are 154 

valid across different socio-political contexts.  155 

Based on the IPARTheory (Rohner 2016) we expected adolescents who experienced 156 

rejection within the context of their family or school to be at an increased risk of developing 157 

emotional problems. We hypothesized a model, summarized in Figure 1, in which 158 

interpersonal relationships within the family and school context predicted EIU both directly 159 
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and indirectly through emotional problems and the preference for online social interaction. 160 

Furthermore, we assumed that the preference for online social interaction mediateds the 161 

association between emotional problems and EIU as well. Finally, we expected that the 162 

relationships between variables of interest will would not differ among across the four tested 163 

countries.  164 

 165 

Figure 1. (PLACEHOLDER) 166 

 167 

We tested the complex model using structural equation modelling, which allowed us 168 

to provide unique and generalizable findings about the relationships between the protective 169 

and individual factors and their impact on EIU in different socio-political contexts. Testing 170 

the model helped us to understand the protective and risk factors for EIU among adolescents 171 

from different regions of Southern, Northern, Central, and Eastern Europe. 172 

 173 

Methods 174 

Sample 175 

We analysed nationally representative data from the EU Kids Online project (Smahel 176 

et al. 2020), collected in 2018. Four countries — the Czech Republic (CZ; n = 2,043), Italy 177 

(ITA; n = 619), Norway (NOR; n = 660), and Serbia (SER; n = 782) — were selected to 178 

represent a diverse socio-political spectrum of European countries. To ensure 179 

representativeness of the data and to match the sample demographic distribution with that 180 

found in the general population, participants were recruited either from schools, using cluster 181 

sampling (CZ, SER), or from households, using random walk, quota sampling, or random 182 

recruitment (ITA, NOR). For more information, please see the EU Kids Online technical 183 

report (Zlamal et al., 2020). Adolescents responded to pen and paper surveys (SER), surveys 184 
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on computers or tablets (CZ, NO), or trained interviewers who recorded their answers using 185 

an electronic tool (ITA). Participants were 50% female, with a mean age of 14.40 years old 186 

(SD = 1.65, range 12 – 17), and 63.5% of them spent “about 3 hours” or more on the internet 187 

on an average weekday. Base ethical guidelines were met while administering the survey, and 188 

national rules and conditions were followed. Oral or written informed consent was obtained 189 

from the child or their legal representative (Smahel et al. 2020). 190 

Measures 191 

All items and their response scales can be found in Online Resource 192 

AppendixElectronic Supplementary Material A. Internal consistencies are listed in Table 1. 193 

High values for a variable indicate better family or school relationships or higher levels of the 194 

specific variable.  195 

Family relationships: three items adapted from the Health Behavior in School-aged 196 

Children (HBSC) 2013/2014 survey (WHO 2016), Zimet, Dahlem, Zimet, and Farley, 197 

(1988), and newly developed for EU Kids Online. Example item: “I feel safe at home.” 198 

School relationships: five items adapted from the HBSC survey (WHO 2016). 199 

Example item: “I feel like I belong in my school.” 200 

Emotional problems: four items from the Strengths and Difficulties Questionnaire 201 

(Goodman et al. 1998). Example item: “I worry a lot.” 202 

Preference for online social interaction: three items (Smahel et al. 2012). Example 203 

item: “I find it easier to be myself online than when I am with people face to face.” 204 

Excessive internet use: five items developed within the EU Kids Online network 205 

(Livingstone et al. 2011; Smahel et al. 2009), based on the factors proposed by Griffiths 206 

(2000). Example item: “I have gone without eating or sleeping because of the internet.”  207 

Gender, age, socio-economic status, and time spent online on an average weekday 208 

[ranging from (1) Little or no time to (9) About 7 hours or more] were used as control 209 
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variables. Large Long time spent online may seem synonymous with excessive internet use, 210 

however, the amount of time spent online can also be productive or at the very least not cause 211 

problems in the life of a use, therefore, it should not be understood as a symptom or an 212 

indicator of EIU (c.f. Charlton & Danforth 2007).  213 

Plan of analysis 214 

 Measurement invariance is an important property of psychometric tests in cross-215 

cultural research. Before being able to compare relationships, we need to make sure that the 216 

scales measure the constructs in the same way in all tested countries. Invariance was tested 217 

for all of the scales simultaneously across the four countries following the guidelines of 218 

Wang, Chen, Dai, and Richardson (2018). Following the suggestions of Cheung and 219 

Rensvold (2002), scalar level of measurement invariance (equivalency of item loadings 220 

across the countries) was concluded if the difference in CFI for the configural model (pattern 221 

of item loadings same across countries) and scalar model did not exceed ∆CFI = .010. Since 222 

the study does not focus on comparing mean levels of variables metric invariance 223 

(equivalency of intercepts) was not tested. 224 

 A latent multi-group mediation model was specified according to Figure 1. Each 225 

latent construct was indicated by its individual items. One residual correlation was allowed 226 

between the two school-relationships items that asked about relationships with teachers. Age, 227 

sex, socio-economic status, and time spent online during weekdays (as observed variables) 228 

were controlled for in all endogenous latent variables and specified as covariates of family 229 

and school relationships. To estimate differences in the model across the countries, a 230 

procedure analogous to invariance testing was followed. The model fit was compared 231 

between a model with all regression paths estimated freely within each country and a model 232 

with the paths constrained to equality. Indirect effects were estimated and their significance 233 
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was tested using bootstrapping with 1,000 re-sampled iterations. All analyses were conducted 234 

in Mplus 7 (Muthén and Muthén 2012), using WSLMV estimation. 235 

  236 
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Results 237 

 The means and standard deviations of variables in the model are provided in Table 1. 238 

Note that these are observed scale scores (computed as the means of scale items) and not the 239 

latent estimates estimated in the model. Multi-group tests of measurement invariance for 240 

individual scales provided evidence of partial scalar invariance. Configural measurement 241 

model fit the data well χ2 = 1607.013, df = 636, p < .001, CFI = .976; RMSEA = .050, 90% 242 

CI [.036, .041]. Constraining all paths to equality however decreased the fit more than by the 243 

accepted threshold of ∆CFI = .010: χ2 = 2500.961, df = 696, p < .001, CFI = .955; RMSEA = 244 

.049, 90% CI [.048, .052]. Releasing family and school relationship scales from constrains 245 

improved the model fit difference to acceptable level: χ2 = 1913.276, df = 672, p < .001, CFI 246 

= .969; RMSEA = .042, 90% CI [.040, .045].  247 

The full model, with no parameter constraints, fit the data well, χ2 = 3574.253, df = 248 

1017, p < .001, CFI = .941; RMSEA = .050, 90% CI [.048, .051]. After estimating all paths 249 

as equal among the countries, the fit actually improved, χ2 = 3418.661,  df = 1080, p < .001, 250 

CFI = .946, RMSEA = .046, 90% CI [.044, .048]; ∆χ2 = 155.592, df = 63, p < .001, ∆CFI = -251 

.005, ∆RMSEA = .004. This indicates that there were no significant differences in 252 

relationships between the modelled constructs among across the countries in the current 253 

study. In other words, the same model is plausible for adolescents from the Czech Republic, 254 

Italy, Norway, and Serbia. Given this finding, all estimates reported below are from the 255 

constrained model. Results of the unconstrained model can be found in Electronic 256 

Supplementary Material Online Resource Appendix B. 257 

The results of the full mediation model (Figure 2) show that both emotional problems 258 

and the preference for online social interaction were significant predictors of EIU, with 259 

emotional problems being stronger. Family relationships were found to predict both 260 

emotional problems and the preference for online social interaction negatively, while school 261 
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relationships were only a significant negative predictor of emotional problems and not for the 262 

preference for online social interaction. Family and school relationships were no longer 263 

directly associated with excessive internet use once indirect pathways through emotional 264 

problems and preference for online social interaction were taken into accountNeither family, 265 

or school relationships did not predict EIU directly. Their Both effectsassociations of family 266 

and school relationships were mediated through emotional problems. The preference for 267 

online social interaction was found to mediate the association between family relationships 268 

and EIU as well as the association between emotional problems and EIU, but not the 269 

association between school relationships and EIUThe preference for online social interaction 270 

was found to mediate the relationships between EIU and family relationships, as well as 271 

emotional problems. The standardized direct effects can be found in Figure 2, while the 272 

indirect effects are summarized in Table 2. Even despite the fact that each are based on the 273 

same unstandardized path, the standardized estimates for each country differ due to different 274 

SDs of constructs among the four countries. Therefore, standardized estimates are presented 275 

for each country (e.g., four sets of parameters). 276 

 277 

Table 1. (PLACEHOLDER)   278 

 279 

Figure 2. (PLACEHOLDER) 280 

 281 

 282 

Table 2. (PLACEHOLDER) 283 

  284 
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 285 

Discussion 286 

This article investigated the associations of family and school relationships, emotional 287 

problems, and the preference for online communication with EIU. Based on large and 288 

representative samples of adolescents from four distinct European countries, the results of a 289 

structural model indicate that family and school relationships are associated with emotional 290 

problems negatively, adding to the plentiful of empirical support for IPARTheory (Rohner 291 

2016). Family or school relationships did not have a direct effect on EIU. The effects of 292 

family and school relationships on EIU are indirect – most notably mediated through 293 

adolescents’ emotional problems. Emotional problems were relatively strongly associated 294 

with EIU, falling in line with previous findings already summarized in Kuss et al. (2014). 295 

Commonly, emotional problems have been conceptualized as the primary predictors of EIU; 296 

however, the current findings now place emotional problems into the role of a mediator, 297 

showing that it is necessary to consider the underlying reasons for these problems, such as the 298 

unfulfilled developmental needs of family and school relationships.  299 

As presented above, Throuvala et al. (2019) found that the association between 300 

parental rejection and internet gaming disorder was mediated through poorer core self-301 

evaluations (e.g., low self-esteem, low self-efficacy, external focus of control, high 302 

neuroticism) in the context of the disorder. Our research revealed a mediating role for 303 

emotional problems, and for the broader concept of EIU. While emotional problems are a 304 

related construct to poor core self-evaluation, they are distinct. Further research into how they 305 

relate to EIU or broader aspects of well-being in tandem would be beneficial in preventing 306 

and treating negative outcomes.  307 

The current study further expands IPART, as well as EIU literature by testing the 308 

model on representative samples and doing so in four countries, providing additional 309 
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evidence for its socio-political invariance. Furthermore, the current study contributes testing 310 

for the effects of school-based relationships, which were acknowledged as important by 311 

Rohner (see 2016), and preference for online social interaction, which is an established 312 

predictor of EIU (Fioravanti et al. 2012; Lopéz de Ayala Lopéz et al. 2015; Smahel et al. 313 

2012).  314 

To our knowledge, no study has tested the preference for online social interaction as a 315 

mediator for the paths from interpersonal relationships and emotional problems to EIU. 316 

Emotional problems were associated with the preference for online social interaction 317 

positively, and that preference, in turn, was associated with EIU; however, the indirect 318 

pathway from interpersonal relationships to EIU was only significant for family relationships. 319 

School relationships were not associated with the preference for online social interaction 320 

directly but indirectly -  through emotional problems. In Caplan’s (2002, 2005, 2010) work, 321 

one way to understand the preference for online social interaction is as a compensation 322 

mechanism for insufficient face-to-face interactions or their perceived stressfulness. The 323 

current findings show that, after controlling for family relationships, school relationships are 324 

unrelated to the preference for online social interaction. This could be because the current 325 

‘school relationships’ variable is more focused on relationships with teachers and the school 326 

in general. Adolescents communicate with their teachers mostly offline; in other words, they 327 

have limited control over the channel of communication and they are unable to avoid direct 328 

face-to-face interactions with teachers offline. On the other hand, adolescents are more able 329 

to decide whether they will interact with parents or siblings within the family or whether they 330 

will retreat online and interact with other people. In the case of poor family relationships, the 331 

adolescent can more often prefer the online communication with other people online and such 332 

a preference for online communication mediates the increase of EIU.  333 
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It seems that family relationships play a double role: family relationships had an 334 

effect on adolescents’ emotional problems and they influenced their preferences for online 335 

communication. Both of these were in turn associated with EIU, explaining the indirect 336 

relationship of family. On the other hand, it seems that school relationships were associated 337 

with EIU only through adolescents’ emotional problems. However, it is likely that there are 338 

other variables or relationships which we did not take in account. Future research should 339 

include more context, such as perceived social self-efficacy, which might be associated with 340 

EIU and which might also further explain the role of the family and school relationships. As 341 

discussed earlier, not believing in oneself to be capable of meaningful social interactions may 342 

likely further explain the relationships among social relationships, emotional problems, 343 

preference for online social interaction, and excessive internet use. 344 

Finally, we found that the relationships in the model did not differ among the four 345 

tested countries representing 4 distinct regions of Europe – adolescents from Southern and 346 

Northern Europe (Italy and Norway, respectively) and Central and Eastern Europe (Czech 347 

Republic and Serbia, respectively) did not differ in this respect. This further supports the 348 

applicability of the IPARTheory to different socio-political contexts and the importance of 349 

positive family and school relationships, regardless of culture and socio-economic 350 

differences. Specifically, positive family and school relationships  served as a n indirect 351 

protective factor against EIU in all four of the countries. Future research would, however, 352 

benefit from the inclusion of diverse cultures from non-Western countries.    353 

Limitations and implications 354 

Several limitations need to be acknowledged in order to understand the findings and 355 

the context of the current study. First and foremost, the model is based on cross-sectional 356 

data. This precludes questions about causal relationships between the constructs. These are 357 

the main goal of a mediation model; however, to properly address them, a longitudinal study 358 
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design would be required. Furthermore, while being cost efficient, a self-report-based survey 359 

may introduce a degree of bias to the data. A related common issue associated with analysing 360 

data from large-scale surveys with a broad focus is the relatively poor measurement of the 361 

constructs of interest or unavailability of additional potential variables of interest. In order to 362 

capture a broad spectrum of relevant phenomena, sacrifices in the length and breadth of the 363 

scales or the number of measurement items had to be made. Additionally, the current 364 

invariance tests indicate a lack of scalar invariance for family and school relationships, 365 

suggesting differences in how the measures assess their intended constructs across countries. 366 

This may mean that a “positive relationship” be it in the context of family or school, likely 367 

comprises of different elements in the tested countries. This difference and its implication 368 

warrants further investigation in future studies. Finally, Iin addition to the control variables 369 

used in the study parental age or attitudes towards the internet, as well as sociodemographic 370 

context of the schools may play a role in the studied relationships.  371 

Given the integral relationship between EIU and emotional problems, practitioners 372 

should be aware of the more complex role of EIU. It can potentially be a symptom and a 373 

coping strategy rather than the cause of problems. For policy makers, it is important to 374 

emphasise that EIU must be seen in the context of other factors on both the individual and 375 

social level. Efforts to strengthen general youth life skills, coping mechanisms, and mental 376 

health should be prioritized.   377 

 378 

  379 
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Abstract 

Objectives: Adolescents who deal with more emotional problems have been found to seek 

escape online, and struggle with excessive internet use (EIU). Poor social relationships have 

been linked with emotional problems. The current study investigated positive family and school 

relationships as protective factors against emotional problems and a preference for online social 

interaction (POSI), both specified as mediators of the association of family and school 

relationships with EIU. Cross-cultural differences in the model were tested. 

Methods: A multi-group SEM was tested on representative samples of 4,104 adolescents (Mage = 

14.40 years, SD = 1.65, range 12 – 17, 50% female) from 4 European countries from Southern, 

Northern, Central and Eastern Europe (Italy, Norway, Czech Republic and Serbia, respectively).  

Results: Results suggested consistent associations across countries. Positive family relationships 

and positive school relationships were associated with lower EIU, with 63-64% of the effect of 

family, and 91-93% of the effect of school relationships mediated by emotional problems and 

POSI.  

Conclusions: Positive family and school relationships protect adolescents against excessive 

internet usage, regardless of culture and indirectly – through emotional problems and POSI. 
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