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Highlights:

Online social networks (OSN) use was related toddtisfaction only at baseline
This association was gender-specific

Higher initial OSN use was related to lower liféisfaction in female adolescents
In male adolescents, this association dependedu@nial engagement

Changes in OSN use and life satisfaction over tiaee unrelated



Abstract:

The global popularity of online social networks (Q$rompted concerns about adverse effects
on adolescents’ psychological well-being. To furtthe understanding of the relation between
adolescents’ use of OSN and life satisfaction, seduwlata from 701 female and 456 male
Croatian high-school students collected over aoplenf 23 months. Multivariate conditional and
unconditional dual-domain latent growth curve modgivas used to explore the following
research questions: How are changes in OSN uskfeasdtisfaction interrelated; is the
association gender-specific; and whether parentgdgement plays a role in the relation? The
only significant association between the use of @8H life satisfaction was observed at baseline
and only in female adolescents, with higher OSNagseesponding to lower life satisfaction.
Among male adolescents, the target relation atlibesgepended on parental engagement.
Higher OSN use was related to higher life satighacin male participants who reported lower
parental engagement, but not their peers charaeteby higher parental engagement. The
gender differences likely reflect gendered motimatior and vulnerability to OSN use. Insights
from this longitudinal study contribute to the baafyresearch on psychosocial outcomes

associated with adolescents’ use of OSN and cannméducational and media experts.

Keywords: Adolescents; online social networks; subjectial\eing; gender; parenting;

longitudinal assessment



1. Introduction

Since their emergence two decades ago, onlinelswtiaorks (OSN) such as Facebook,
Instagram, and Twitter, also known as social netimgr sites, have captured the interest of
adolescents and young adults in digitalized sasaglobally (boyd & Ellison, 2007). OSN
offered new ways to satisfy age-specific psychaabneeds, primarily the need for relatedness
and belongingness (Barker, 2009; Baumeister & LeE95; Deci & Ryan, 2000; Nadkarni &
Hofmann, 2012). Consequently, adolescents' peeractions have extended from physical,
offline, to virtual, online, contexts, with OSN usecoming a normative activity in adolescence.
According to a survey conducted in 25 European tms) 77% of 13 to 16-year-olds who use
Internet have a profile on one or more OSN (Livioge, Olafsson, & Staksrud, 2011). A more
recent study found that almost 92% of 14-18 yelradolescents from six European countries
used at least one OSN, with 70% of participantsmtéry daily use (Tsitsika et al., 2014). Similar
figures have been reported for US adolescents. rfloggpto 2018 Pew Research Center’s report,
97% of 13- to 17-year-olds reportedly used at leastOSN (Anderson & Jiang, 2018). Given
such a high popularity of OSN among adolescenis,jibportant to investigate its association
with adolescents' well-being in a longitudinal fiash In the present study we examined the link
between adolescents' use of OSN and life satisfactthe cognitive component of subjective
well-being considered to reflect an overall evalrabf a quality of person's life (Diener,
1994)—using a latent growth curve modeling of datected in a three-wave longitudinal study
with a large-scale sample of Croatian high-schagalents. In addition, we assessed if the
relation is gender-specific and whether parentghgement plays a role, which to the best of our
knowledge has not been explored in the literature.

1.1. Associations Between OSN Use and Life Satisfiaa



Although life satisfaction has been investigatedearaften in adults than in children and
adolescents (Oberle, Schonert-Reichl, & Zumbo, 2@1dctor, Linley, & Maltby, 2009), there is
evidence to suggest that processes involved in @&Nmight have negative impact on
adolescents’ life satisfaction. Three of these @sses may be of special importance. Firstly,
OSN use is a sedentary activity and lack of physirarcise has been related to reduced life
satisfaction among adolescents (Valois, Zullig, bhex, & Drane, 2004). Secondly, OSN use has
been associated with unfavorable social comparidogel, Rose, Roberts, & Eckles, 2014),
which may negatively influence adolescents’ seliteation and lead to reduced life satisfaction.
Finally, adolescents who use OSN are sometimessexbim upsetting online experiences such as
cyberbullying (Gray, 2018; Sampasa-Kanyinga & Héawni] 2015), which is likely to affect their
life satisfaction (Callahan, Tolman, & Saunder9)20

Prior studies linking OSN use with adolescents' emerging adults' life satisfaction have
yielded mixed findings. Analyzing an annual natiosurvey of US adolescents in the 1999-2016
period, Twenge, Martin, & Campbell (2018) have doeanted a sudden reduction in
psychological well-being, which included life sédistion, after 2012. The decrease corresponded
with the rapid adoption of smartphones and increédisee spent online. In a longitudinal study
carried out over a two-week period, mean Facebgekime was associated with a decrease in
life satisfaction in a sample of US emerging ad(fi®ss et al., 2013). Similarly, in a cross-
sectional study of young German adults, the frequef passive (i.e., “voyeuristic”) Facebook
use was negatively related to life satisfactiona@frova, Wenninger, Widjaja, & Buxmann,

2013). In contrast, other researchers have repadat positive associations between
adolescents' and emerging adults’ OSN use anddifsfaction (see Apaolaza, Hartmann,
Medina, Barrutia, & Echebarria, 2013; Lee, Lee, &df, 2011; Verduyn et al., 2015). In a

cross-sectional study of US college students, hiflaeebook use was significantly related to



higher life satisfaction, after controlling for soalemographic characteristics and social trust
(Valenzuela, Park, & Kee, 2009). Similar associati@as observed in another cross-sectional
study of US undergraduates, in which the use dafitam and Snapchat was positively related to
life satisfaction (Pittman & Reich, 2016). Although direct association has been reported in two
cross-sectional studies of European adolescentolapa et al., 2013; Valkenburg, Peter, &
Schouten, 2006), the analyses pointed to positigdigdct links. In the Dutch study, higher OSN
use was associated with more positive reactiopatiicipants’ postings, which in turn were
related to more positive social self-esteem antdrigjfe satisfaction (Valkenburg, Peter, &
Schouten, 2006). A comparable mediation was sugdéstthe Spanish study (Apaolaza et al.,
2013). The authors found that more use of OSN wasdated with higher (online) socializing,
which was related to lower loneliness and high#resteem—both of which were positively
related to life satisfaction.

The predominance of cross-sectional studies isiauselimitation in the current
understanding of links between OSN use and adaie$ite satisfaction. However, the emerging
longitudinal (see Kross et al., 2013) and expertaleassessment (Tromholt, 2016) in young
adults has suggested that the directionality ogsociation—when it exists—is from use of
OSN to life satisfaction, rather than the other waynd. Nevertheless, considering that only
short-term associations (lasting up to two weeksehbeen examined (Kross et al., 2013), little
is known about the long-term interplay between QSN and LS. First steps in filling this gap
were recently taken by two longitudinal studies theed the same large-scale national
probability-based sample of British adolescentsldf® 15 years (Booker, Kelly, & Sacker,
2018; Orben, Dienlin, & Przybylski, 2019). Over theriod of five years, the authors of the first
of the two studies found a significant and negagissociation between baseline levels of OSN

use and life happinesas well as a significant relation between baself§& use and a decrease



in life happiness—but only in female adolescentghe second, and more recent, study, the
authors observed mostly very small (i.e., pradifdalelevant) and inconsistent associations
between OSN use and life satisfaction, which wereesvhat more systematic—in terms of
multiple domains of life satisfaction being implied—among female adolescents (Orben et al.,
2019).

1.2. The Role of Gender

Conflicting results of studies focusing on the tiela between OSN use and life
satisfaction suggest that OSN use does not affegswniformly. Consequently, it is important
to identify individuals who are more vulnerablenegative outcomes associated with OSN use.
Some studies have indicated that the associatimvelke OSN use and adolescent well-being
may be gender-specific, with female adolescentsgoat a higher risk of adverse outcomes than
their male peers. As noted above, OSN use wasthgcelated to lower happiness and higher
levels of psychological problems among UK femalerimt male adolescents (Booker et al.,
2018). Consistent with this, a recent meta-anahggpsrted that a negative link between OSN use
and academic performance is stronger in female aoedpto male adolescents and young adults
(Liu, Kirschner, & Karpinski, 2017).

A higher vulnerability of female adolescents sedwrise related to their exposure to and
motives for OSN use. A number of studies found teatale adolescents spend more time using
OSN than male adolescents (Barker, 2009; Bookak,,e2018; Tsitsika et al., 2014). In addition,
female adolescents are more likely to use OSNdiational purposes and social comparisons,
whereas instrumental use of OSN, which focusesifmmmation exchange and promoting
personal ideas and opinions, is more prevalent gmuale adolescents (Barker, 2009; Gray,
2018; Haferkamp, Eimler, Papadakis, & Kruck, 20 hough female adolescents’ use of OSN

is focused on relationships ties, weak or acquag&dies which dominate OSN (Manago,



Taylor, & Greenfield, 2012) may not serve well giiphsychological needs for relatedness and
self-disclosure in close relationships (Quinn & @&hdow, 2013; Rose & Rudolph, 2006) and
their relationship-based self-construal (Cross &dstan, 1997). In line with Rose and Rudolph’s
(2006) suggestion that boys may benefit more framtigipating in larger peer groups than girls,
the use of OSN—uwhich include large communitiese#rs—may impact female and male
adolescents’ life satisfaction differently. Comphte their male peers, female adolescents are
also exposed to higher levels of upsetting onlixpgeeences, including cyberbullying (Gray,
2018; Sampasa-Kanyinga & Hamilton, 2015). Anotleason for higher female vulnerability to
negative effects of OSN may be related to theirybiothge concerns (Brajdhukovi¢, Luci¢, &
Stulhofer, 2018; Bucchianeri, Arikian, Hannan, Biserg, & Neumark-Sztainer, 2013) and the
fact that adolescent OSN use revolves around shaisnial material, which promotes social
comparisons (Lindberg, Grabe, & Hyde, 2007). In somare time spent using OSN, along with
relational focus of these activities, body imagaa@ns and proneness to unfavorable social
comparisons, exposure to cyberbullying, and seaitiication (Vandenbosch & Eggermont,
2015), may put female adolescents, in comparisdineio male peers, at higher risk for negative
impact of OSN use on life satisfaction.
1.3. The Role of Parents

Adolescents’ OSN use and its possible outcomesatsmydepend on the quality of
parent-adolescent relationship—i.e., parents’ inewient in their children’s lives. Because
parents have worries and concerns about theirrelilsl Internet use (Sorbring, 2014), they try to
regulate and monitor this activity using a rangstaodtegies and practices (Livingstone &
Helsper, 2008). In a multi-country European stublg, percentage of children having an OSN
profile was higher among children whose parentsndidmpose restrictions about OSN use than

in other children (Livingstone et al., 2011). Howe\it is likely that parents’ involvement in and



monitoring of their children’s online activitiesrdinish over timeDuring adolescence, direct
parental monitoring of child’s online, as well dfioe, activities becomes not only more

difficult, but also increasingly less effective (K& Stattin, 2000; Stattin & Kerr, 2000). Not
surprisingly, a study that focused on Internetars®ng US high school students found that only
9% of students reported parental monitoring ofrtSN use (Reich, Subrahmanyam, &
Espinoza, 2012). Similarly, a recent Belgian staldgwed that parents have little knowledge
about their adolescents’ online activities and axpe to online risks (Symons, Ponnet, Emmery,
Walrave, & Heirman, 2017).

Apart from limited parental knowledge about adodggs’ online activities, general
quality of the parent-adolescent relationship aakpting styles may moderate the impact of
OSN use on adolescents’ well-being. To the bestoknowledge, no prior studies tested this,
which is surprising given the evidence about pridteeffects of high quality parenting in offline
contexts (Aceves & Cookston, 2007; Brookmeyer, ltdni& Schwab-Stone, 2005). The current
study investigated whether parental engagementabpealized as high emotional support,
monitoring, and autonomy granting, plays a roléhim association between male and female
adolescents’ OSN use and life satisfaction. Folathe co-construction theory
(Subrahmanyam, Smahel, & Greenfield, 2006), whizsitp that young people (co-)construct
their online environment through both online anflireé social interaction—importing issues
from their offline reality into their online liveand vice versa—we expected that high parental
engagement would have a similar protective rolénonline as it has in the offline world.
Highly engaged parents talk with their adolescemtge than less engaged parents, and these
conversations are likely to also include topicshsas risks of OSN use. In addition, adolescents
with highly engaged parents are more likely to shiaformation about their offline and online

activities and experiences with their parents, fgiog them with more opportunity for
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assistance, advice, and support. This may reduesiia negative effects of OSN use on
adolescents’ life satisfaction.
1.4. Current Study

Recently, Underwood and Ehrenreich (2017) pointeal lack of theories to guide
research on adolescents’ OSN use and psychologé&hbeing and stimulate the generation of
specific hypotheses. Thus, our exploratory studynisittempt to start bridging the gap in the
assessment of associations between adolescent §5&hd life satisfaction over time, which
may aid future conceptualizations. Considering thatonly two longitudinal studies included
participants in early to middle adolescence (Boatexl., 2018; Orben et al., 2019), the current
study, which used a panel sample of middle toddtdescents, extends the exploration of the
link between OSN use and life satisfaction to thgtmevelopmental phase.

Following the literature on the importance of paaéengagement, our exploration of
links between adolescent OSN use and life satisfagicluded a comparison of adolescents who
reported higher vs. lower levels of parental engagd. Our analyses were organized around the
following three research questions: How are chamg&SN use and life satisfaction interrelated
in the period from middle to late adolescence ahdtvis the direction of this association (RQ1)?
Considering that female adolescents spend moreugimg OSN and that they seem to be more
vulnerable to possible adverse outcomes compartietiomale peers, what are gender
differences in the association between the OSNanddife satisfaction (RQ2)? Finally, what is
the role of parental engagement in the relationbbtpreen the key constructs (RQ3)?

2. METHOD
2.1. Participants and Procedure
As a part of the PROBIOPS longitudinal study (So@ér, Tafro, & Kohut, 2019), a

panel sample of high-school sophomore studéfige baseiineg 15.8 years, SD = 0.52) was
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recruited from 14 out of 15 larger schools in Réethe third largest city in Croatia. While
smaller high-schools(50 sophomore students enrolled) were omitted allientted funding, the
non-selected larger school had pending criminastigation for arson at the time the study was
launched. The participating schools included 63%efcity’s high-school sophomore
population. The initial surveyn(= 1,307) took place in December 2015 and was tefdve

times in approximately 5-month intervals. After kxiing questionnaires (< 30 per wave)
containing gross inconsistencies (such as repoatidgcreasing number of lifetime sexual
partners or changing gender category across wavdés)morous responses, in this study we use
data from 701 female and 456 male students whécypeated in at least two of the three study
waves in which both constructs of interest weresuesd: T2 (April 2016), T4 (March 2017),
and T6 (March 2018). The gender misbalance wasotaghebecause female adolescents are
more likely than their male peers to continue p#étion in longitudinal studies (Bauman,
Ennett, Foshee, Pemberton, & Hicks, 2001; Posla@i) Bremberg, & Galanti, 2012), possibly
due to a stronger sense of responsibility (femajk-bchool students have, on average, better
grades compared to male students), higher coopenass, and higher interest in discussing their
life. Moreover, female participants in our studyrevéess likely to skip classes than male
participants. At baseline, the majority of partanips (79.3%) were living with both parents. Over
a third reported college educated mother (38.9%atbier (35.7%).

To assess possible attrition bias, we carried autivariate logistic regression analysis
with two groups of participants as dependent végiab= those included in this study and 0 =
participants who were excluded. Independent vagmblere baseline measures of
sociodemographic characteristics (gender, motlartsfather’'s education, academic
achievement, and religiosity), OSN use and lifés&attion. Two significant differences emerged

between students who were included in this studiythe rest of the panel. Compared to the
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latter, the former had higher odds of being fenfaAl@R = 2.57 p = .000) and reporting better
grades (AOR = 1.69 =.007).

Self-administered paper and pencil survey was tesedllect data in classrooms, with
large screens placed between participants to magiprivacy and confidentiality. Information
required for informed consent was printed on th&t fjuestionnaire page at each study wave and
also delivered by a research assistant. At theoéedch questionnaire, which took less than 30
minutes to complete, contact information for a yolalth center was provided. Following
national guidelines for ethical research in minatsparents received a leaflet with essential
information about the study. The PROBIOPS project all study procedures were approved by
the Ethical Research Committee of the Faculty afBoities and Social Sciences, University of
Zagreb.

2.2. Measures

Time spent using online social networks was measured at each wave by asking the
following question: “On average, how many hours ¢y do you spend using online social
networks, such asacebook, Twitter, Instagram, etc.?” Although prone to individual biases,
including person-specific cognitive approaches #eilf-reported indicator of OSN use has been
widely used in the literature (see, for exampleglBa et al., 2018; Tsitsika et al., 2014). While
we agree that it should not be treated as an aeswmleasure, we believe that the indicator is
highly useful in relative terms—particularly whereasured over time and with acceptable
stability. A 15-point scale (with full and half-homarks) ranging from 0 to 7 and more hours
was used to anchor answers. Participants werefgadigiinstructed to disregard the total time
they spend online and report time spent solely BN(Due to the fact that life satisfaction was

assessed only at T2, T4 and T6, here we used whoiymation about OSN use at these time
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points. Stability coefficients for the indicator reesatisfactoryr,.r4= .64,rr4.16 = .74, andro-16
= .61).

Life satisfaction was assessed by a 5-item adapted version of tserreVellbeing
Index-School Children (PWI-SC; Tomyn & Cummins, 2D1The five items indicated
satisfaction with one’s health, achievements s, li€lationships, perceived future, and life in
general. Answers were recorded on a Likert-likdescanging from 1 = extremely dissatisfied to
5 = extremely satisfied, except for the item “Hoavybu see your future” that used “very
negative” and “very positive” as end points. Fosatetive purposes, the scores were averaged
in a composite scale that was characterized bgfaatory reliability (Cronbach’a ranged from
.81 to0 .84) and stability over time £ .62-.68).

Parental engagement was a dichotomous variable denoting lower anddrigiarental
warmth, autonomy granting and monitoring/knowledee indicator was obtained by cluster
analyzing 12 parental styles items, measured &fibasthat indicated warmth (e.g., “My parents
show me love”), autonomy granting (e.g., “My pageabcourage me to think independently”),
and parental monitoring/knowledge (e.g., “My pasdatow my whereabouts when | am out at
night”). While the first two dimensions were takieom the Parental Behavior Questionnaire
(PBQ29; Kerestes, Brkoi Kuterovac Jagodj & Greblo, 2012)the parental monitoring scale
was developed and validated in a national studgmfoductive and sexual health in emerging
Croatian adults (Landripet, Stulhofer, & &, 2011). A 5-point Likert-like scale (1 = never o
almost never, 5 = always or almost always) was ts@mchor responses to all 12 items. Two-
step cluster analysis, with log-likelihood selecésadhe probability-based measure of distance,
produced a two-cluster solution as the model witt lfit to the data. According to the silhouette
measure of fit (Kaufman & Rousseeuw, 1990), théuBter solution fit was “fair” in both

genders. Indicative of a reasonable homogeneitlyeohew measure, the smaller cluster (29.2%
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of participants) was characterized by low meanesand the larger cluster by high mean scores
on all parenting styles items. Accordingly, the tehosters were labeled as lower and higher
levels of parental engagement.

2.3. Analytical Strategy

We used latent growth curve modeling (LGCM), whixtables the estimation of
between-individual and within-individual changesotime (i.e., growth trajectories; Grimm,
Ram, & Estabrook, 2017), to explore a dynamic iafeship between OSN use and life
satisfaction. To take full advantage of accounforgmeasurement error offered by latent
variable approach, in the case of life satisfacti@napplied a curve-of-factors LGCM approach
(Isiordia & Ferrer, 2018). As suggested by McArdiel Grimm (2010) the analytical procedure
included several steps. We started by comparitigear (expressed in months) and a non-
specified cumulative growth (the first slope loagimas fixed to 0 and the last to 1; Preacher,
Wichman, MacCallum, & Briggs, 2008) in OSN use lepder. The standard chi-square test
pointed that the cumulative curve had better finpared to the linear specification in both
genders. A linear latent curve was found to be sapé&ue to its higher parsimoniousness) to
the non-specified curve specification of changkfénsatisfaction in both genders.

Next, the multivariate LGC model of life satisfamtiwas tested for configural, weak
factorial, and strong factorial measurement invargaover time by progressively applying more
equality constraints (Little, 2013). Partial strdfiagtorial invariance, which is regarded the
minimum requirement for curve-of-factors LGCM, wastained in both gender groups after
unconstraining one of the five life satisfactioenits mean. After inspecting latent mean and
variance in life satisfaction separately for eaehdgr, unconditional dual-domain or parallel
growth model was estimated by gender. Due to saif structural differences between the two

models, all further analyses were carried out sgphrfor female and male adolescents. In



15

female participants, we observed no significantmmaeange in life satisfaction, but also no
individual variation around the mean. Thus, anrggpt only model was used (Duncan, Duncan,
& Strycker, 2006), which fit the data equally wal the model with the insignificant latent slope
(AxP(adt=3)= 6.42,ACFI = .000,p > .05). In contrast to female adolescents, meangh in male
adolescents’ life satisfaction was significant, bat individual variation in this change (the mean
change was likely too small to ascertain differenioeindividual trajectories with only three
observations). Although this intercept and slopelehavas characterized by substantially better
fit than an intercept only modeh’d =3 = 25.28 ACFI = .007 p < .01), due to non-significant
individual variation in the dynamics of life satistion among male adolescents cross-domain
paths between OSN use and latent change in liffaaion were omitted as meaningless.

In the final step, the female and male dual-domainlels were multi-group analyzed to
compare two groups of participants, those charaegby higher and lower parental
engagement. The fit of all structural equation nt@éeplored in this study was evaluated on the
basis ofy®, CFI, and RMSEA statistics, with TLI and CFI vadize.95 and RMSEA values.05
representing adequate fit (see Little, 2013). Gitrexrt missing information on OSN use and life
satisfaction appeared to be missing completelgradom (Little's MCAR tesxz(m): 100.83p =
.104), full information maximum likelihood estimati was employed to deal with missing values
(Graham, 2012). Considering that gender-specifia dasting in schools was marginal (< 2.7%
in OSN use and < 2.5% in life satisfaction), meitél adjustment for intra-cluster correlation
was omitted. All analyses were carried out using@$/124 and IBM SPSS 24 statistical software
packages.

3. RESULTS
On average, female adolescents reported spendifchdurs per day (SD = 1.86) using

OSN at T2, compared to 2.39 hours a day (SD = Idj#)rted by their male peetg4z = -8.89,
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p = .000). A similar significant differencégdss) = -8.32,p = .000) was observed at the end of the
observed period. In contrast, male adolescentstegpeignificantly higher life satisfaction than
female adolescents at Ta¢z7)= 5.32,p = .000), but not at T&#19) = .92,p = .358).

Associations between the key constructs over tirageesented in Table 1. Associations
between OSN use and life satisfaction were notistard, but when significant they were of
small size. The link was negative among femaleestants (the higher the OSN use, the lower
the life satisfaction), but mostly positive amohgit male peers. In both gender groups, mean
OSN use increased from T2 to T6. The dynamicsefttisfaction, however, were gender-
specific. On average, life satisfaction increaseer éime in female but decreased in male
adolescents. In both genders, reported parentalgemgent was significantly and consistently
associated with life satisfaction, but not OSN Ud® associations were positive (higher parental

engagement was related to higher life satisfactmm) moderate in size.

TABLE 1 ABOUT HERE

Multi-group LGC modeling of OSN use by gender haddjfit (;(2(6): 20.83, TLI =.971,
CFI =.986, RMSEA = .046 [90% CI = .026-.069]) grainted to significant baseline levels
(Mtemae = 3.48, S.E. = .0 = .000, var. = 2.53, S.E. = .197= .000 andMnae= 2.38, S.E. = .08,
p =.000, var. = 1.91, S.E. = .20 .000) and subsequent growth in OSN Wg.fe = .26, S.E.
=.06,p =.000, var. =.70, S.E. = .17 = .000 andMmae = .34, S.E. = .09 = .000, var. = 1.33,
S.E. =.25p = .000). The significant and positive change ifNQ&e during the observed period
was somewhat higher in male adolescents, but fferetice did not reach statistical significance
(Ax’(act =3)= 25.28 ACFI = .007 p < .01).

3.1. RQ1 — Parallel Growth in OSN Use and Life Sadfaction
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In female participants, unconditional dual-doma@®G model had very good fit to the
data ){(2(120): 203.68, TLI =.977, CFl =.984, RMSEA = .032740.039]). As shown in Figure
1, we observed a small but significant negativatieh between baseline levels (T2) in the two
constructsn(= -.16, S.E. = .05 = 002), with female adolescents who initially ssbhigher in
OSN use also reporting lower life satisfaction atddine compared to other female participants.
In addition, there was a significant link betweeséline OSN use and its subsequent gromwth (
-.28, S.E. = .15 =.009), which is likely an artifact of the indto@s scaling (see Little, 2013:
260). Female adolescents with higher initial OSH were characterized by comparatively lower

increase in the use over time.

FIGURE 1 ABOUT HERE

Figure 2 presents the unconditional parallel gromtidel in male adolescenygzo) =
199.66, TLI = .966, CFl =.975, RMSEA = .035 (.0284). In contrast to the female model,
neither of the two cross domain associations iremalticipants reached statistical significance.
We found no evidence of the link between chang€33i use and life satisfaction during the

period under observation in either gender.

FIGURE 2 ABOUT HERE

3.2. RQ2 — Gender Differences in Cross-Domain Asgations
Although we found no parallel growth in OSN use &éfe satisfaction, there was a
substantial gender difference in the associatidwdsen baseline levels in the two constructs (see

Figures 1 and 2); the link was significant onltlie female sample. It should also be noted that
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the direction of the association was negative indie and positive in male adolescents,
suggesting different processes behind the obsenvati
3.3. RQ3 — The Role of Parental Engagement

Multi-group model with female adolescents who méga higher vs. lower parental
engagement as groups, which was carried out teassaederation, was also characterized by
good fit to the datayfory= 435.28, TLI = .959, CFIl = .965, RMSEA = .028 [9@hb= .022-
.034]). Consistent with the protective role of higglnality parenting, baseline levels of life
satisfaction were lower in participants who repoitaver parental engagemeM € 3.72, S.E. =
.06, p = .000) then in the other groull & 4.29, S.E. = .03 = .000). In addition, the cross-
domain path linking baseline OSN use and life &atifon levels was slightly higher in the lower
parental engagement group=-.14, S.E. = .05) compared to the other graup+(12, S.E. =
.05), but the difference was non-significant. Thef the model in which this path was
constrained to equality across the two groups naistinguishable from the one in which the
path varied freely across the groupg’{at - 1 = .26,ACFI = .000,p >.50).

In adolescent men, the multi-group model had aedég fit (°273= 391.44, TLI = .934,
CFI =.947, RMSEA = .035 [90% CI = .027-.043]) gpaminted to higher baseline life satisfaction
in students who reported higher parental engage(ivent6.17, S.E. = .39 = .000) compared
to those with lower parental engageménvit{ 5.74, S.E. = .39 = .000). Interestingly, the two
groups also differed in the average change irshitisfaction over time, with the higher parental
engagement group reporting a small but significktreaseM = -.01, S.E. = .0Q = .000),
possibly due to the ceiling effect. In contrastsignificant change in life satisfaction was
observed in the lower engagement grodp=-.00, S.E. = .00y = .306). Finally, we observed a
significant difference in the association betweasdhine levels of OSN use and life satisfaction

between the two groups. The association was sigmifj positive and of moderate size in the
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lower parental engagement group=(.33, S.E. = .09 = .018), but non-significant among
participants who reported higher parental engagéfnen.17, S.E. =.0§ = .300).
4. DISCUSSION

Considering that parallel changes in OSN use madidators of subjective well-being have
been explored only among 10-15 year olds (Bookat.e2018; Orben et al., 2019), this study
focused on the period marked by transition fromdi@do late adolescence. The study’s social
relevance is underscored by the global populafitp®N use, particularly among young people,
and growing concerns about its possible adversetsfbn adolescents’ psychological well-being
and general quality of life (Livingstone & Brake)1D). To explore this issue over a period of
about two years, we formulated the three reseaneltapns(RQ1) are changes in OSN use and
life satisfaction interrelated; (RQ2) are thesaaidions gender-specific; and (RQ3) does
parental engagement buffer the link between OSNanddife satisfaction? Using dual-domain
LGCM, we observed no significant associations betwehanges in OSN use and life
satisfaction in either gender over a period of anteo years. The sole significant cross-domain
relation was the one between baseline levels dfitbeconstructs among female participants;
adolescent women who reported higher initial lee€l®SN use were also characterized by
lower life satisfaction. It should be noted thag tibserved relation was small in size and, hence,
of limited practical relevance. Parental engagemaderated the target association only in
adolescent men. Although the link between basédinels in OSN use and life satisfaction was
non-significant in the male sample, a comparisopasficipants with lower and higher reported
parental engagement revealed, unexpectedly, diseyntiand moderately sized positive
association among adolescent men who reported Iparental engagement.

The finding that neither baseline level nor charigg8SN use were related to changes in

life satisfaction in middle to late adolescencerisouraging and speaks against widespread
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worries about adverse outcomes of young peopleld . Despite the fact that OSN use
increased among both female and male adolescaptinfirease being somewhat steeper for
adolescents who reported lower baseline OSN use)ntrease was unrelated to life satisfaction.
Adolescents' life satisfaction remained stableungsiudy, except among male adolescents who
reported higher parental engagement—whose lifefaation decreased during the observed
period, but this was probably an artifact resulfirggn the ceiling effect. Overall, we observed no
evidence that either male or female adolescent® Q& influenced or was influenced by how
satisfied they were with life. The findings arediscord with Kross et al.'s (2013) observation
that Facebook use was related to declining lifesfsattion in a sample of emerging adults. In
addition to surveying older individuals than was tase in our study, the authors explored short-
term effects. Taken together, the findings of the bongitudinal studies suggest that OSN use
may be associated with short-term, but not longamtchanges in life satisfaction.

There are several possible explanations of thisafigct. Firstly, the finding may simply
reflect the reality among middle to late adolessesitiggesting that most of them have learned
how to successfully navigate online networks, whetly developing a more critical perspective,
by becoming more resilient to negative virtual eigreces or by becoming more skillful in
obtaining parental or peer support when faced ehtillenges related to OSN use. Secondly, the
null finding may be related to the fact that we swad general life satisfaction and not some of
its more specific facets (e.g., body image satigfay This may have resulted in negative and
positive online experiences canceling each otherlbshould be noted, however, that this does
not invalidate the current study’s finding: OSN usay be related to some particular facets of
adolescents’ life satisfaction without substanyialifecting it in general. Thirdly, our one-item
OSN use measure indicates time spent using OSNidast not differentiate between active

(posting) and passive (browsing) activities. Fipall is possible that we were unsuccessful in
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identifying individuals who are exceptionally vutable to adverse effects of OSN use. To
minimize this risk, future studies will need to éoqe a number of potential moderators.

A number of gender differences were found in theesu study. Consistent with other
studies, female participants in this study wergattarized by significantly higher levels of OSN
use and lower levels of life satisfaction thanitimefle peers (Barker, 2009; Booker et al., 2018;
Goldbeck, Schmitz, Besier, Herschbach, & Henriéd@72 Lenhart & Madden, 2007; Levin,
Dallago, & Currie, 2012; Tsitsika et al., 2014; ¥atuela et al., 2009urthermore, the
significant association between baseline OSN uddifinsatisfaction levels was observed only
in female adolescents. Although very limited, @pmder-specific finding is likely related to
differences in reasons for and time spent using Q8Nth seem to reflect many well-
documented differences between male and femalesaoits, including higher importance of
social relationships and social comparisons (Bax@09; Gray, 2018; Haferkamp, Eimler,
Papadakis, & Kruck, 2012), higher body image come@nd self-objectification (Bucchianeri et
al., 2013; Lindberg et al., 2007; Vandenbosch & é&gmnt, 2015), greater exposure to
cyberbullying (Gray, 2018; Sampasa-Kanyinga & Héwni] 2015), andess physical activity
among female, compared to male adolescents (Ftbshaska, & Taylor, 2000).

All these gender differences might have contributethe gender-specific link between
baseline OSN use and life satisfaction observekisnstudy, which was negative among female
adolescents and positive in male adolescents witipkerceived parental engagement. The
findings point to possible interrelatedness inyeadolescence, the period when children start
using OSN (Gray, 2018). According to the 2017 Ed¥©Online survey, 48% of Croatian
children aged 9-13 years had a profile on at leastOSN (personal communication with Dunja
Potainik, a Croatian member of the EU KID Online resbaeam, from 9 December 2018).

Considering that early adolescence is a periodilo$tantial changes in different domains of
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functioning, including academic performance, sob&tavior and relationships, and personality
(Brkovi¢, Kerestes, & Puklek Levptgk, 2014; Harden & Tucker-Drob, 2011; Spaeth,
Weichold, & Silbereisen, 2015), early adolescenay tme especially sensitive to influences,
positive or negative, associated with OSN use. A@oteason for greater susceptibility to OSN
influences in early vs. middle to late adolescemeg lie in the fact that younger adolescents lack
skills and experience to deal with online risks ahdllenges. This is compatible with the recent
longitudinal study in early British adolescentsttftaind weak associations between OSN use
and subjective well-being, mostly in female adoéeds (Booker et al., 2018; Orben et al., 2019).
It should be noted, however, that the reporteccefize was small, indicating that the link may
be of little practical or policy relevance. In afiloi, the possibility that the observed relation
represented a spurious association, confoundeddyidual characteristics (such as low
academic achievement, social isolation, or a coathin of low self-esteem and high peer
conformism), cannot be ruled out. This is alsovafe for our findings.

According to our findings, perceived parental erggagnt has an important role in
adolescents' life satisfaction and, in some casdbe interrelatedness between baseline OSN use
and life satisfaction, which adds to the body triture on the importance of parents in
adolescent development and adjustment (for revéwlsmeta-analyes see Kawabata, Alink,
Tseng, van ljzendoorn, & Crick, 2011; Pinquart, 204017a, 2017b). We found that both female
and male adolescents who reported low parentalgamyant were characterized by lower life
satisfaction than their peers who reported higlaeemtal involvement. This corroborates earlier
findings of the link between the quality of pareaslescent relationship and adolescents' life
satisfaction (Jiménez-Iglesias, Garcia-Moya, & Mare2017; Levin et al., 2012; Schwarz et al.,

2012).
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The role of parental engagement in the associaétween OSN use and life satisfaction
was confirmed only among male adolescents. As ¢&geno significant relation between the
key constructs was observed among participantsrefprarted higher parental engagement.
Contrary to what we expected, the association wagipe and significant among participants
who reported lower parental engagement. Thesenfjsdsuggest that time spent in online
interaction with others is beneficial for the lattgoup’s life satisfaction, possibly as a sourte o
relatedness, social appreciation and support, aus$sible substitute for lower parental
involvement. This is compatible with the findinggt offline friendships were more strongly
related to well-being of early adolescents from tmhesive and low adaptive families than those
coming from more cohesive and more adaptive fam{li@auze, Bukowski, Aquan-Assee, &
Sippola, 1996). Further speculations about undaglpisychosocial mechanism would require
that the finding is first replicated and then expbbin a more systematic fashion.

Finally, it should be noted that the absence ofttbelerating role of parental engagement
among female participants indicates that paremighgement may not buffer all potentially
adverse outcomes of girls’ OSN use. Consideringataerse outcomes associated with OSN use
have more often been found among female than ndalescents (Booker et al., 2018; Liu et al.,
2017; Orben et al., 2019), Internet literacy ingeions appear warranted (Livingstone, 2008;
Livingstone & Haddon, 2009), especially during gatlolescence.

4.1. Study Limitations

A few limitations should be taken into account wirgerpreting our findings. Firstly,
due to the fact that our multivariate LGCM was lobse only three time points (the minimum
number for this analytical approach), individudfetiences in trajectories of change over time
could not be assessed with high precision. Corigigié¢he very limited (although significant)

average growth in male adolescents’ OSN use, teerebd non-significant variation in
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individual growth curves around this average likadflects the aforementioned low precision,
rather than a uniform latent growth in OSN usehim thale sample. Secondly, a marked gender
difference in panel attrition resulted in substalhtimore female than male adolescents included
in this study. Given that more vulnerable adoleteray be more likely to drop out of
longitudinal assessments than their peers, thideggmbalance possibly affected our analysis of
the link between OSN use and life satisfaction alevadolescents. However, taking into account
the findings presented in Figure 2, it is highljikely that this potential bias masked a negative
association between the constructs of interesallyinin addition to the intensity of OSN use,
future investigations of the link between OSN usé adolescents’ life satisfaction, as well as
psychological well-being in general, should addpsssible moderation by the preferred type of
online networking activities.
5. CONCLUSIONS AND IMPLICATIONS

To the best of our knowledge, this is the firstdiudinal exploration of the association
between changes in OSN use and life satisfactidmeiperiod of transitioning from middle to
late adolescence. Generally, our results do nqiatifrequently expressed concerns about a
negative impact of using OSN on adolescents’ lftisgaction, which is in line with insights from
the recent British longitudinal study (Orben ef 2019). It should be noted, however, that we
focused on general life satisfaction. Future swidieuld examine possible links between growth
in OSN use over time and changes in domain-spdifdisatisfaction, and explore if this
association is gender-specific. Our finding thagddime levels of OSN use and life satisfaction
were negatively related among female adolescemtpasitively related in male adolescents who
reported lower parental engagement points to alpbitysthat the two constructs were
interrelated in the past, during early adolescevizen young people usually begin to use OSN.

To explore this issue, longitudinal studies thatude different age cohorts would be needed.
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Our study provided some evidence that the assoniattween OSN use and life
satisfaction is gender specific, which extendhrhoderating role of parental engagement that
was observed only among adolescent men. This batitih to the search for factors that
moderate the link between OSN use and adolesceatafenent is a reminder of the importance
of identifying adolescents who are particularlynerable to OSN use, as well as their peers for
whom it may be beneficial. Future research shopft@ach this task systematically by taking
into account likely gender- and developmentallye#ipeinfluences. In general, the results of our
study, which indicate similarities between onlimel @ffline experiences and process, fit well
within the framework of the co-construction conegptapproach, but they also point to the need
for a coherent and more specific theoretical mofl@dolescent OSN use and its potential

effects.
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Table 1 — Associations between the Key Constructs OveeT

OSNuseat OSNuseat OSN use at LS at T2 LS at T4 LS at t6 Parental Mtemaed D) Mmates(SD)
T2 T4 T6 engagement

OSN use at T2 .68** .62+ -.09* -.05 -.10* -.06 58 (1.86) 2.39 (1.68)
OSN use at T4 A8 3 -.07 -.05 -.08 -.00 3.8984) 2.58 (1.73)
OSN use at T6 A9+ .68** -.09 -.07 -.10* -.05 3.71.78) 2.70 (1.71)
LS at T2 0% .10* A7 .69** .63** .38** 4.12 ((B6) 4.32 (0.60)
LS at T4 A1* .04 A2 .65** 61 32% 4.14 (0.67 4.28 (0.62)
LS at T6 A2 -.01 .10 59** .68** .30** 4.17 (0.p4 4.19 (0.64)
Parental -.07 -.02 -.07 .30** .26%* A7 1.73 (.44) 1.6747)

engagement

Note. Zero-order correlation coefficients in the fematllescent sample are presented above the magondiband coefficients for

their male peers below the main diagonal; OSN merdocial networks; LS - life satisfactionp* .05, ** p < .01
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Figure 1 — Parallel Growth in the Use of Online i@bNletworks and Life Satisfaction in Female CraatAdolescentsn(= 701)

Notes. Model fit:xz(lzo): 203.68, TLI = .977, CFl = .984, RMSEA = .032240.039); *p < .01; standardized path coefficients are

presented
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Figure 2 — Parallel Growth in the Use of Online i@blletworks and Life Satisfaction in Male Croatidolescentsr{= 456)

Notes. Model fit:X2(129)= 199.66, TLI =.966, CFl = .975, RMSEA = .035250.044); standardized path coefficients are pitesien



