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Abstract

Rooted in Self-Determination Theory, the present research sought to inves-
tigate whether the “bright” and “dark” side of human functioning (need
satisfaction and need frustration, respectively) would, as determinants, dif-
ferentially predict harmonious passion (HP) and obsessive passion (OP) for
screen-based activities such as Facebook use, TV series watching, online
gaming, and smartphone gaming. For this purpose, four cross-sectional
studies were carried out (Nya = 1,065). Results showed that, across all
activities, need satisfaction was negatively related to OP, but not HP. A sim-
ilar pattern emerged with need frustration: It was positively related to OP,
but not HP. Moreover, even after controlling for the self-reported amount
of time spent on the activities, HP predicted adaptive, activity-specific out-
comes, whereas OP predicted maladaptive ones. These findings suggest that
general need satisfaction may be a protective factor against the compen-
satory function of OP, but need frustration may be a potential risk factor of
OP and both should be taken into account in the case of passion for screen-
based activities.

Keywords: basic psychological needs, Dualistic Model of Passion, Facebook use, online
gaming, smartphone gaming, TV series watching

All studies presented in the article were
conducted in accordance with the
Declaration of Helsinki and with the
approval of the Research Ethics Committee
of the E6tvos Lordnd University. All
participants gave their informed consent
prior to their participations.

In today’s ever-increasing digitalized and Internet-dri-
ven age, we are practically surrounded by screens that
can come in different sizes and can have diverse func-
tions. Through these devices, we can do basically
everything, wherever and whenever we want to, for
instance, use Facebook, watch TV series, or play games
online or on smartphones. Although people spend
more and more time in the online environment, only
a small proportion of them display symptoms or
behaviors that are akin to problematic behaviors or
addictions (e.g., Bothe et al., 2018; Griffiths, Kiraly,
Pontes, & Demetrovics, 2015; Ryan, Chester, Reece, &
Xenos, 2014). At the same time, research often focuses
on these problematic behaviors (even overpathologizes
them, see Billieux, Schimmenti, Khazaal, Maurage, &
Heeren, 2015), and consequently ignores the majority
of the users who do not have any issues with the
online activities. Basing our study on the findings of
Orosz, Vallerand, BoOthe, Toth-Kiraly, and Paskuj
(2016), we posit that one’s engagement and

involvement can vary as a function of passion for
these activities; more specifically, its more adaptive
(i.e., harmonious) and less adaptive (i.e., obsessive)
forms. By more clearly delineating the adaptive and
maladaptive forms of engagement through passion, it
becomes clearer why online activities might cause
problems for some, but not for others.

However, passion could also be influenced by other,
more general ways of functioning that permeate all
aspects of life, with need satisfaction being a candidate
for such a role. While need satisfaction has been inves-
tigated in relation to passion (e.g., Curran, Appleton,
Hill, & Hall, 2013; Lalande et al., 2017), the potential
role of need frustration is yet to be tested. This exami-
nation is also crucial given that need frustration has
been identified as an increasingly important and rele-
vant predictor of suboptimal functioning, ill-being,
psychopathologies, or even psychobiological function-
ing (Bartholomew, Ntoumanis, Ryan, Bosch, & Tho-
gersen-Ntoumani, 2011; Vansteenkiste & Ryan, 2013).
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The present research, by relying on the framework of
Self-Determination Theory (SDT; Deci & Ryan, 1985,
2000) and the Dualistic Model of Passion (DMP; Val-
lerand, 2015; Vallerand et al., 2003), focused on the
“bright” (i.e., need satisfaction) and “dark” (i.e., need
frustration) sides of one’s functioning as potential
determinants of harmonious passion (HP) and obses-
sive passion (OP) across popular screen-based activi-
ties. A total of four screen-based activities (i.e., TV
series watching, online gaming, smartphone gaming,
and Facebook use) were included that are relatively
popular among the general population (see the indi-
vidual studies below) in order to avoid capitalizing on
chance and enhancing replicability (e.g., Bakker, van
Dijk, & Wicherts, 2012).

On the Dualistic Model of Passion

According to the DMP (Vallerand, 2015; Vallerand
et al., 2003), passion can be defined as a strong incli-
nation toward a specific activity that the person loves
and enjoys, values, incorporates into his/her identity,
and spends a significant amount of time and energy
with. Another important aspect of the DMP is that it
proposes two qualitatively different forms of passions,
differing from one another on the basis of the internal-
ization process that occurs during activity engagement
(Deci & Ryan, 1985; Vallerand, 1997, 2015). The first
form is HP, which can manifest when autonomous
internalization occurs; autonomous internalization
entails that the activity is freely engaged and incorpo-
rated into one’s identity, without any contingencies.
For instance, people might feel that they can engage
in an activity out of their choice and interest, without
depending on others” approvals. In this case, engaging
in this activity takes up a significant, but not over-
whelming, amount of time in one’s life, and thus it is
in balance with other aspects of one’s life, with one’s
identity, and the individual remains in control of the
activity. Overall, this harmonious form of engagement
is thought to lead to potentially adaptive outcomes
(Vallerand, 2015). The second form of passion is OP,
which stems from a controlled internalization process;
in this case, inter- or intra-personal contingencies are
often attached to the activity itself. For instance, con-
trolled internalization suggests that people engage in
an activity to maintain the same level of self-esteem
(Lafreniere, Bélanger, Sedikides, & Vallerand, 2011) or
to receive social acceptance from others. As a result of
these external or internal contingencies, one loses con-
trol over the activity and feels pressured to engage in
it, often at the expense of other aspects of life, leading
to predominantly maladaptive outcomes (Vallerand,
2015). Interested readers are referred to Appendix S1
in the online supplements for a comparison of passion
and related constructs.

Although there has been a myriad of studies on pas-
sion in several domains of life (see Curran, Hill, Apple-
ton, Vallerand, & Standage, 2015; Vallerand, 2015), far
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less research has focused on the potential role of the
DMP pertaining to online, screen-based activities,
despite their popularity and prevalence. Moreover,
there is still uncertainty about why some people have
positive, adaptive experiences during engaging in these
activities, while others either do not, or even have neg-
ative, maladaptive ones. Fortunately, some studies pro-
vide support for passion being a potential candidate
that might separate the adaptive and maladaptive out-
comes of activity engagement. Regarding Internet use,
Naydanova and Beal (2016) investigated the effect of
HP and OP for Internet use on positive outcomes of
social (i.e., effectiveness in interacting with others) and
cognitive competences (i.e., effectiveness in learning)
as well as general self-worth (i.e., the belief about one’s
capabilities and worthiness). The authors reported that
HP was positively related to all outcomes, while OP
was negatively related to these constructs, with most
of these findings being identical in both US and Rus-
sian samples. Another study (Séguin-Lévesque, Lalib-
erté, Pelletier, Vallerand, & Blanchard, 2003) showed
that HP for Internet use was associated with greater
self-determination in the couple and greater dyadic
adjustment (i.e., adaptive correlates), and fewer inter-
personal conflicts (i.e., maladaptive correlates). On the
contrary, OP for Internet use was associated with lower
levels of self-determination in the couple, lower levels
of dyadic adjustment, and more conflicts, corroborat-
ing HP’s association with adaptive outcomes, and OP’s
association with maladaptive ones.

So far, only one study addressed passion for Face-
book use and series watching (Orosz, Vallerand, et al.,
2016). In the case of Facebook use, the associations
between the passion and the activity-specific outcomes
were less differentiated: HP was associated with self-
expression on Facebook and, somewhat surprisingly,
persistent use of Facebook, but HP was not related to
Facebook overuse. On the other hand, OP was associ-
ated with all three outcomes. As for series watching,
results were more clear-cut as HP was related to adap-
tive activity-specific outcomes (i.e., interacting with
others about series or watching series to learn new
languages), and OP was only related to problematic
use (i.e., maladaptive outcome). In the case of online
gaming, similar patterns can be observed as HP is often
positively related to adaptive outcomes of positive
affect and vitality (Lafreniere, Vallerand, Donahue, &
Lavigne, 2009) as well as flow (Wang, Liu, Chye, &
Chatzisarantis, 2011) during gaming and game enjoy-
ment (Przybylski, Weinstein, Ryan, & Rigby, 2009),
while OP is generally positively related to maladaptive
outcomes of negative affect and problematic use (Przy-
bylski et al., 2009; Stoeber, Harvey, Ward, & Childs,
2011; Wang & Chu, 2007). As for smartphone gaming,
this activity has not received any attention from the
perspective of passion so far. In sum, the findings
clearly support the importance of the DMP when
assessing screen-based activities as the dualistic aspect
of passion can separate the positive and negative out-
comes of engaging in online behaviors.
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On the Theory of Basic Psychological Needs

In this research, we draw upon SDT (Deci & Ryan,
1985, 2000), a macro-theory of human motivation,
personality, and development, to identity potential
determinants of HP and OP. SDT rests on the assump-
tion that people have an active tendency toward
growth and development, leading to optimal function-
ing. However, there are inherent and essential specific
nutriments in the form of three basic psychological
needs that are required to reach this optimal function-
ing. The first, autonomy, involves the feelings of voli-
tion, choice, and psychological freedom in one’s
behavior. The second, competence, involves the feel-
ings of being effective and capable in one’s pursuits.
The third, relatedness, involves the experience of
closeness and reciprocal care with others. According to
the SDT, the satisfaction of these innate needs is cru-
cial for psychological and physical health (Vansteen-
kiste & Ryan, 2013).

Importantly, the distinction between need satisfac-
tion (i.e., bright side of functioning) and need frustra-
tion (i.e., dark side of functioning) is of major
significance as the absence of need satisfaction does
not equal the presence of need frustration (Vansteen-
kiste & Ryan, 2013). More specifically, contrary to
need satisfaction (i.e., when the three needs of indi-
viduals are met), need frustration refers to the actively
frustrated needs which, in turn, contribute to ill-being,
psychopathology, and maladaptive functioning
(Bartholomew, Ntoumanis, Ryan, & Thegersen-Ntou-
mani, 2011; Bartholomew, Ntoumanis, Ryan, Bosch,
et al., 2011; Van den Broeck, Ferris, Chang, & Rosen,
2016; Vansteenkiste & Ryan, 2013). These findings
suggest that while low need satisfaction hinders
growth, need frustration could be especially harmful,
thus deserving additional attention.

There are initial factor analytic studies arguing
against this notion and suggesting that need satisfac-
tion and need frustration are two endpoints of the
same continuum (e.g., Toth-Kirdly, Morin, Béthe,
Orosz, and Rigd, 2018) rather than being two distinct
dimensions. While factor analytic approaches are
important, they still need to be complemented with
examinations pertaining to convergent validity. More
specifically, it should be investigated whether need
satisfaction and frustration are indeed differentially
related to a diverse range of correlates. Some studies
showed that satisfaction and frustration are not dia-
metrically opposed to one another when taking corre-
lates into account (e.g., Bartholomew, Ntoumanis,
Ryan, & Thoegersen-Ntoumani, 2011; Bartholomew,
Ntoumanis, Ryan, Bosch, et al.,, 2011; Chen et al,,
2015; Costa, Ntoumanis, & Bartholomew, 2015; Kri-
jgsman et al., 2017; Nishimura & Suzuki, 2016),
which would support the hypothesis that these are dis-
tinct factors. Results of yet another group of studies
provided support for the continuum hypothesis by
demonstrating completely opposite patterns of associa-
tions between need satisfaction/frustration and
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different correlates (e.g., Brenning, Soenens, Mabbe,
& Vansteenkiste, 2019; Campbell et al., 2019; Costa,
Gugliandolo, Barberis, & Larcan, 2016; Landry et al.,
2016; Schultz, Ryan, Niemiec, Legate, & Williams,
2015). It appears that the field is far from unified.
Thus, the present investigation contributes to this dis-
cussion by examining the relations between need sat-
isfaction/frustration and HP/OP. If need satistaction/
frustration are related to HP/OP with the same magni-
tude, but opposite directions, then it would support
the continuum hypothesis. On the other hand, if there
are differences both in magnitude and in direction,
then the distinctness of satisfaction and frustration
would be supported.

On Passion and Need Satisfaction

The associations between passion and need satisfaction
have already been investigated. Some studies reported
that need satisfaction is positively associated with HP
and negatively with OP (e.g., Przybylski et al., 2009;
Verner-Filion & Vallerand, 2018), while in some cases
OP was also positively associated with need satisfaction
(Forest, Mageau, Sarrazin, & Morin, 2011; Parastati-
dou, Doganis, Theodorakis, & Vlachopoulos, 2012).
Other studies focused on how passion predicts need
satisfaction by hypothesizing that engaging in an activ-
ity in a harmonious fashion entails higher need satis-
faction as HP is characterized by elements (e.g., higher
volition and flexibility) that are the foundations of
need satisfaction. These studies concluded that
whereas HP positively predicted need satisfaction, OP
either did not or did negatively (Curran et al., 2013;
Houlfort et al., 2015; Verner-Filion, Vallerand, Amiot,
& Mocanu, 2017).

While these studies provide important information
about the relationship between need satisfaction and
passion, one of their limitations is that they did not
investigate whether need satisfaction can predict HP
and OP. Indeed, Vallerand (2015; see also Vallerand
et al., 2003) states that in order to achieve an optimal
internalization process (i.e., autonomous), one needs
to experience that their psychological needs of auton-
omy, competence, and relatedness are satisfied. On the
other hand, when these needs are not satisfied or even
frustrated, a less optimal internalization process (i.e.,
controlled) is thought to manifest. SDT also suggests
that the internalization process becomes complete,
instead of partial, in an environment where the basic
psychological needs are supported, and individuals feel
that they are autonomous, competent, and connected
to others (Deci & Ryan, 2000). This, in turn, might lead
people to become more autonomous in their regula-
tion, and engage in an activity in a harmonious way.

So far, the question whether HP and OP is differen-
tially predicted by need satisfaction has only been
examined in two studies. The first was Akehurst and
Oliver (2014), who concluded that the three needs of
autonomy, competence, and relatedness jointly, but not
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independently, predicted both HP and OP. A second
and a more thorough research project was conducted
by Lalande et al. (2017) who investigated—with cross-
sectional, mixed, and longitudinal studies—the role of
need satisfaction as a determinant of HP and OP in rela-
tion to music, basketball, work and self-written activi-
ties. More interestingly, they considered two potential
sources of need satisfaction, namely inside (i.e., when
performing the activity) and outside (i.e., when not per-
forming the activity) the activity. Their results revealed
that low levels of need satisfaction outside the activity
positively predicted OP (but not HP), whereas need sat-
isfaction inside the activity was related to both forms of
passion. They conclude that OP could represent a com-
pensatory striving to respond to unsatisfied needs. These
findings are in line with Vansteenkiste and Ryan
(2013), who identify compensatory behaviors as a
potential response to unsatisfied needs. Despite these
studies, there remains a paucity of evidence on this
issue as Lalande et al. did not take into account the dark
side of human functioning, namely the frustration of
psychological needs. In accordance with Vansteenkiste
and Ryan (2013), who state that need frustration goes
beyond the lack of satisfaction, it is reasonable to
assume that chronically frustrated needs might be dif-
ferentially related to passion.

The Present Research

This research and the examination of the hypothesized
model (see Fig. 1 for a schematic illustration) builds
on previous ones in two significant ways. First, by
examining whether the “bright” and “dark” side of
one’s functioning (Vansteenkiste & Ryan, 2013), need
satisfaction and need frustration respectively, would
differentially predict the two forms of passion. On the
basis of Lalande et al. (2017), we expected (Hypothesis
1) need satisfaction in life in general (henceforth
referred to as general need satisfaction) to be nega-
tively related to OP, while not related to HP. Although
general need frustration (need frustration in life in
general) has not been investigated in relation to pas-
sion, we posit that (Hypothesis 2) it would be posi-
tively related to OP, while negatively to HP.

Second, as we sought to comprehensively test these
hypothesized relationship patterns, we conducted four

Harmonious
passion
Obsessive
passion

Fig. 1: Schematic illustration of the hypothesized model tested across
the four studies. NS, need satisfaction; NF, need frustration; plus signs
denote hypothesized positive associations, the “@” sign denotes that
no associations were expected, while minus signs denote hypothe-
sized negative associations

Adaptive
outcomes

NS: o
Need NF: —
satisfaction /
Need frustration
NS: -
NF: +

Maladaptive
outcomes
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studies with four different popular screen-based leisure
activities, namely TV series watching (Study 1), online
gaming (Study 2), smartphone gaming (Study 3), and
Facebook (Study 4), and investigated whether harmo-
nious and OP would differentially predict adaptive and
maladaptive outcomes. In line with the available litera-
ture, we expected (Hypothesis 3) HP to be related to
adaptive outcomes, while OP to maladaptive ones
across all four studies. Given the diverse range of activi-
ties in the present research, we opted to select outcomes
that were specific to the particular activities as these
types of outcomes were thought to be better at captur-
ing the engagement with and the behavioral aspects of
the activity itself. This decision was also underscored by
the fact that passion is thought to be an activity-specific
construct instead of being a more general, trait-like vari-
able (Vallerand, 2015). It is important to keep in mind
that different outcomes might be associated with the
different activities given that these activities might be
pursued in different settings: Series watching and gam-
ing might be more likely to occur at home in front of a
TV or computer screen, Facebook use might be more
likely to occur in a workplace or school context, while
smartphone gaming might be more likely to occur
when one is waiting somewhere. In interpreting an
outcome as being adaptive or maladaptive, we relied on
previous studies that used these outcomes, as well as
the qualitative examination of the items measuring said
outcomes (see the subsequent studies).

This study contributes to the existing knowledge in
four ways. First, by considering the Dualistic Model of
Passion with its harmonious and obsessive facets, this
investigation increases the knowledge about the moti-
vation factors that could highlight why some users of
screen-based activities reap benefits from them,
whereas others do not. This could advance our under-
standing of the consequences of different screen-based
activities. Second, we recognize that not all conse-
quences of online behaviors are positive; therefore, by
including specific adaptive and maladaptive outcomes
as well, we are able to separate the consequences of
these activities. Third, by independently considering
need satisfaction and frustration, we investigated
whether these two constructs similarly (indicative of
an underlying need fulfillment continuum with satis-
faction and frustration at the two extremes) or differ-
entially (indicative of two distinct satisfaction and
frustration factors) predict HP and OP. Fourth, we con-
sidered four popular online, screen-based activities
which allowed us to assess the degree of similarities
between them, potentially underscoring the replicabil-
ity of our findings, particularly in light of the recent
replication crisis plaguing different fields of psychology
(e.g., Pashler & Wagenmakers, 2012).

Study 1: Series Watching

Television watching is one of the most dominant lei-
sure time activities in the world, taking up about 12—
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16 hours a week in many countries (Fisher & Robin-
son, 2011). Within this activity, TV series watching
became an even prevalent activity with the advance-
ment of online streaming and (il)legal downloading.
According to the data of the Pew Research Center, the
percentage of adults watching series has doubled in
recent years (Purcell, 2010). As one of the major com-
panies, Netflix boosts around 100 million members in
almost 200 counties with more than 125 million hours
of TV shows being available readily (Netflix, 2017) and
with 70% of its users binge-watching shows regularly
(Smith, 2017). In sum, although series watching is
becoming an increasingly important screen-based
activity, it still has not received the attention of psy-
chological research that it merits.

Method

Ethical considerations. All four studies were con-
ducted in accordance with the Declaration of Helsinki
and with the approval of the Research Ethics Commit-
tee of the EOtvos Lorand University. The question-
naires were filled out online in all cases. Voluntary
participants were first informed about the aim and the
topic of the study. If they wished to participate, they
had to check a box; otherwise, they were excluded.
None of them received compensation or punishment
for participation or non-participation, respectively. All
participants in all studies were Hungarians and filled
out the questionnaires in Hungarian. All data files are
available at https://osf.io/RPYWH/.

Participants. Participants were 433 viewers (le-
male = 345, 79.7%), aged between 18 and 71
(Mage = 27.95, SDage = 9.20) recruited in online for-
ums, groups, and mailing lists related to series watch-
ing. Regarding their level of education, 30 (6.9%) had
a primary school degree, 258 (59.6%) had a high
school degree, whereas 145 (33.5%) had a higher edu-
cation degree. Regarding their residence, 168 (38.8%)
lived in the capital, 64 (14.8%) in county towns, 128
(29.6%) in towns, and 73 (16.9%) in villages.

Measures.

Translation procedure. All non-validated measures
used in this and the subsequent studies were translated
and back-translated based on the protocol outlined by
Beaton, Bombardier, Guillemin, and Ferraz (2000).

Passion Scale. This scale (Marsh et al., 2013; T6th-
Kiraly, B6the, Rigd, & Orosz, 2017; Vallerand et al.,
2003) assesses the level of passion one has for a certain
activity on the basis of two dimensions: HP (six items,
e.g., “My activity is in harmony with the other activi-
ties in my life”; oeries watching = -71) and OP (six items,
e.g., “I have almost an obsessive feeling for my activ-
ity”; Olseries watching = -85). In the present case, items
referred to series watching. Participants indicated their
level of agreement on a 7-point scale (1 = not agree at
all; 7 = very strongly agree).

1. T6th-Kirdly et al.

Basic Psychological Need Satisfaction and Frustra-
tion Scale. This 24-item measure (Chen et al., 2015;
Toth-Kiraly, Morin, et al., 2018) assesses general need
satisfaction and frustration of the psychological needs
of autonomy, competence and relatedness (eight items
per need, four for satisfaction and frustration, respec-
tively). Sample items are “I feel that my decisions
reflect what I really want” for autonomy satistaction;
“I feel forced to do many things I wouldn’t choose to
do” for autonomy frustration; “I feel confident that I
can do things well” for competence satisfaction; “I feel
disappointed with many of my performance” for com-
petence frustration; “I feel close and connected with
other people who are important to me” for relatedness
satisfaction; and “I have the impression that people I
spend time with dislike me” for relatedness frustration.
Participants responded to the items on a 5-point scale
(1 = not at all true; 5 = very true for me). In the present
research, composite scores of need satisfaction and
need frustration were used by averaging the sums of
the three satisfaction and frustration factors.® Reliabil-
ity indices were .84 for need satisfaction and .83 for
need frustration.

Series watching outcomes. Three outcomes (Toth-
Kiraly, Bothe, Toth-Faber, Haga, & Orosz, 2017) were
used for series watching: the adaptive (i) self-develop-
ment, referring to learning languages through series
watching (three items, e.g., “Series watching improved
my language skills”; oo = .85); the adaptive (ii) social
interaction, referring to series watching as a topic of
discussion in everyday conversations (three items, e.g.,
“Series are often discussed topics at my workplace/
school”; o =.69); and the maladaptive (iii) overuse,
referring to the excessive amount of series being
watched even if the individual does not have time to
do so (three items, e.g., “I watch series even when I
already should sleep”; o = .75). Based on Téth-Kirdly,
Bothe, Toth-Faber, et al. (2017) as well as Orosz, Val-
lerand, et al. (2016), self-development and social
interaction were interpreted as adaptive on the basis of
their content (i.e., learning languages or having a con-
versation with others), whereas overuse was inter-
preted as maladaptive as it is closely related to
behavioral addictions. Items were rated on a 7-point
scale (1 = not true to me at all; 7 = completely true to me).

' Although some would argue for the use of the three psychological
needs separately for their unique contributions, in the present study,
we opted to use the general composite need satisfaction and need
frustration factors for two reasons. First, all models were re-analyzed
(unreported) including the three individual factors (i.e., without the
general ones), but these analyses yielded inconsistent relationship
patterns, similar to those of Lalande et al. (2017). Second, general
dimensions have been used in multiple studies involving basic psy-
chological needs (e.g., Campbell et al., 2017; Costa et al., 2016; Kri-
jgsman etal, 2017, Mabbe, Soenens, Vansteenkiste, & Van
Leeuwen, 2016).
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Time spent with series watching. Participants were
asked to estimate the amount of time (expressed in
minutes) they typically spend with series watching on
an average weekday and on an average weekend.
Based on Toth-Kirdly, Béthe, Toéth-Féber, et al.
(2017), an upper threshold of 840 minutes (equals
14 hour) was used to minimize potential self-report
biases, while greater values were recoded as missing.
With this calculation, on an average weekday, partici-
pants reportedly watched series for 85.07 minutes
(SD = 83.68), while on an average weekend, they
reportedly spent 146.58 minutes (SD = 137.22) with
this activity.

Statistical analysis. Data was first exported to
SPSS 22 (IBM Corp., Armonk, NY, USA) for prelimi-
nary analyses (e.g., demographics of the participants,
means, standard deviations, correlations, and estima-
tion of internal consistency). The proposed models
were tested in Mplus 7.3 (Muthén & Muthén, 1998-
2015) using structural equation modeling with latent
variables to reduce the biasing effects of measurement
errors (Finkel, 1995) which, in turn, provides a more
accurate estimation of the parameters relative to mod-
els including only measured variables (e.g., scale
scores). In order to account for the potential non-nor-
mality of the data, the robust maximum likelihood
estimator (MLR) was chosen. Additionally, on the
basis of Schellenberg and Bailis (2016) as well as
Schellenberg, Bailis, and Mosewich (2016), 95% bias-
corrected bootstrapped confidence intervals (CIs) were
also computed in Mplus with the maximum likelihood
estimator as bootstrapping is not available with MLR.?
By following the recommendations of Preacher and
Hayes (2008), 5,000 bootstrap replication samples
were requested. The use of bootstrapping methods is
recommended with samples of small-to-moderate size
(Shrout & Bolger, 2002). Mediation analyses are avail-
able in Tables S1-S4 of the Supporting Information
which are also available at the OSF page.

In evaluating the model, several goodness-of-fit
indices were examined with their respective good or
acceptable cut-off values (Hu & Bentler, 1999; Marsh,
Hau, & Grayson, 2005): the Comparative Fit Index
(CFL 2.95 good, >.90 acceptable), the Tucker-Lewis
index (TLL; >.95 good, >.90 acceptable), the root-
mean-square error of approximation (RMSEA; <.06
good, <.08 acceptable) with its 90% CI, and the stan-
dardized root mean square residual (SRMR; <.05 for
good, <.10 for acceptable).

In the case of the passion and need satisfaction/frus-
tration items, a parceling approach was employed,
given that these latent variables were assessed with
many items which could bias the ratio of the sample
size to the number of estimated parameters, and in
turn lead to less reliable results. Parcels are aggregated

2This method does not alter the parameter estimates, only the confi-
dence intervals associated with them.

Psychological needs and screen-based passions

items that were used in the model as measured vari-
ables. This procedure is acceptable in the case of theo-
retically unidimensional scales (e.g., Bandalos &
Finney, 2001; Little, Cunningham, Shahar, & Wida-
man, 2002). For the passion factors, the algorithm of
Rogers and Schmitt (2004) was used in the parcel con-
struction: Exploratory factor analyses were performed
and the items were ordered in decreasing factor load-
ings, starting from the highest to the lowest. Parcels
were balanced in a way that the item with the highest
and the item with lowest loading were paired in the
first parcel, the item with the second highest loading
and the item with the second lowest loading in the
second parcel, and so on. Parcels were calculated sepa-
rately for HP and OP as the two factors are distinct
without any higher-order factor being present. Finally,
using a facet-representative approach (Little, Rhem-
tulla, Gibson, & Schoemann, 2013), need satisfaction
and frustration were modeled with each subscale
being averaged (given the presence of a higher-order
factor), thus three indicators were created for need sat-
isfaction and frustration as well. Due to the strong
observed correlation between need satisfaction and
frustration (e.g., Campbell et al.,, 2019; Chen et al.,
2015; Téth-Kirdly, Morin, et al. 2018), these factors
were included in separate models to avoid multi-
collinearity which could potentially result in biased
estimates’ However, this choice allowed us to explic-
itly test whether need satisfaction and frustration are
differentially related to the correlates. The same ana-
lytic procedure was applied in every subsequent study.

Results

Descriptive data and correlations are presented in
Table 1. The model of need satisfaction as a predictor
showed reasonably good fit to the data (y* = 151.712,
df =92, CFI = .974, TLI = .966, RMSEA = .039 [90%
CI 0.027-0.049], SRMR = .038). As expected, need
satisfaction negatively predicted OP (f = —.22 [95%
CI —0.33, —0.10], p < .001; R* = .048), while HP was
not related to it (B =.04 [95% CI —0.10, 0.17],
p =.591; R* = .001). Also, HP positively predicted the
adaptive outcomes of social interaction (f = .49 [95%
CI 0.33, 0.63], p<.001) and self-development
(B = .49 [95% CI 0.34, 0.63], p < .001), but it was not
related to overuse (B = —.04 [95% CI —0.18, 0.09],
p = .524). In the case of OP, a complementary pattern
was identified as it positively predicted only the mal-
adaptive outcome of overuse (B =.75 [95% CI 0.64,
0.86], p < .001), but neither social interaction ( = .09
[95% CI —0.05, 0.23], p = .218) nor self-development

*Unreported auxiliary analyses were conducted by combining need
satisfaction and need frustration into a single model in all studies. All
these combined models resulted in (i) substantially decreased model
fit; (i) theoretically unreasonable regression coefficients; (iii) substan-
tially inflated standard errors; and (iv) large correlations among the
two factors. These results also reinforce the decision to include need
satisfaction and need frustration in separate models.
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Table 1. Descriptive statistics and correlations for the models pertaining to series watching (Study 1)

Scales M SD Range 1 2 3 4 5 6
1. Need satisfaction 3.90 0.563 1-5 -

2. Need frustration 2.30 0.60 -5 —.70%* -

3. Harmonious passion 4.26 1.01 -7 .05 .03 -

4. Obsessive passion 2.41 112 -7 —.19%* 29%* A3** -

5. Social interaction 3.70 1.43 -7 —-.03 .09 A2F* 24%* -

6. Self-development 4.34 1.71 -7 .00 .02 39%* 18** .36%* -

7. Overuse 3.72 1.54 -7 —.07 18** 26** B62** 20** 23%*
Note: M, mean; SD, standard deviation.

**p <.01.

(B =—-.06 [95% CI —0.20, 0.07], p = .346). The pro- Method

portion of explained variance was .531 for overuse,
.294 for social interaction, and .214 for self-develop-
ment. The fit of the second model with need frustra-
tion was satisfactory  (x* = 155.315, df=92,
CFI = .971, TLI=.963, RMSEA =.040 [90% (I
0.029-0.051], SRMR = .037). Need frustration was
positively associated with OP (B = .38 [95% CI 0.27,
0.48], p < .001; R? = .144), but not with HP (§ = .08
[95% CI —0.06, 0.21], p = .253; R* = .006). The asso-
ciations between passion and series watching out-
comes were almost the same in the two models with
highly similar explained variances (.536 for overuse,
.296 for social interaction, and .214 for self-develop-
ment). Finally, we also tested the two models while
controlling for the time spent with series watching by
regressing the outcomes on the two time-variables.
Their inclusion did not substantially alter the results.*
The results are discussed in the General Discussion.

Study 2: Online Gaming

Online gaming is one of the most popular leisure time
activities and with around 2.6 billion gamers all over
the world, it has been billed as the most engaging
forms of social media (Konrad, 2017). Games can be
played on multiple devices such as PCs or gaming con-
soles like PlayStation (Lofgren, 2017) and there are
multiple types one can choose from; as a result,
gamers reportedly play around 6.5 hours online with
others per week. In addition to its popularity, compa-
nies spend more and more money on game develop-
ment and advertisement to reach even more potential
gamers. These mark the importance of this research
area. Although studies mostly focused on the potential
problematic aspects of gaming, it is important to inves-
tigate its adaptive aspects as well.

“*For the need satisfaction model, the coefficients for social interaction
(both weekday and weekend time), self-development (both weekday
and weekend time), and overuse (both weekday and weekend time)
were non-significant (|p|s < .14, ps > .134). The same coefficients
were also non-significant in the need frustration model (|Bls < .13,
ps > .139).
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Participants. Participants were 215 online gamers
(female = 48, 22.3%), aged between 18 and 53
(Mage = 24.96, SD,g. = 6.11) recruited in different
online forums, groups, and mailing lists pertaining to
online gaming. Regarding their level of education, 35
(16.3%) had a primary school degree, 135 (62.8%)
had a high school degree, whereas 45 (20.9%) had a
higher education degree. Regarding their residence, 66
(30.7%) lived in the capital, 39 (18.1%) in county
towns, 68 (31.6%) in towns, and 42 (19.5%) in vil-
lages.

Measures.

Passion Scale. In the present case, the Passion Scale
(Téth-Kiraly, Bothe, Rigd, et al.,, 2017; Téth-Kirdly,
Bothe, Toth-Faber, et al., 2017; Vallerand et al., 2003)
reflected passion for online gaming. Again, reliability
was adequate for harmonious (dtoniine gaming = -74) and
for obsessive (doniine gaming = -89) passion as well.

Basic Psychological Need Satisfaction and Frustra-
tion Scale. Again, the same measure was used (Chen
et al., 2015; T6th-Kiraly, Morin, et al. 2018). Reliabil-
ity indices were .84 for need satisfaction and .86 for
need frustration.

Online gaming outcomes. Three outcomes were
considered: (i) skill development (four items, e.g., “I
play online games, because it improves my skills”;
o =.93) and (ii) recreation (three items, e.g., “I play
online games, because it is entertaining”; o = .73) sub-
scales from the Motives for Online Gaming Question-
naire (Demetrovics et al., 2011) as adaptive outcomes.
Respondents indicated the frequency of motives on a
5-point Likert scale (ranging from 1 = almost never/
never to 5 = almost always/always). Additionally, for
measuring the potential (iii) problematic aspects of
online gaming, the Ten-Item Internet Gaming Disor-
der Test (Kirdly et al., 2017) was also administered (10
items, e.g., Have you ever in the past 12 month jeop-
ardized your school or work performance because of
gaming?; o = .78). Prior literature (Demetrovics et al.,
2011; Kiraly et al., 2017) and the examination of the
content of the items guided the interpretation of the
factors. Participants answered on 3-point scale
(0 = never, 1 = sometimes, 2 = often).
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Table 2. Descriptive statistics and correlations for the models pertaining to online gaming (Study 2)

Scales M SD Range 1 2 3 4 5 6
1. Need satisfaction 3.81 0.59 1-5 -

2. Need frustration 2.41 0.71 1-5 —.62** -

3. Harmonious passion 4.40 117 -7 23%* .00 -

4. Obsessive passion 2.21 1.28 -7 —.19%* 33** A% -

5. Skill development 3.40 1.20 1-7 18** —.04 b4x* 13 -

6. Recreation 4.67 0.562 -7 4% —.08 39** .03 31** -

7. Problematic gaming 0.46 0.34 0-2 —.24%* .36%* 27** 70%* .07 .03

Note: M, mean; SD, standard deviation.
*p < .05; **p < .01.

Time spent with online gaming. Typical weekly
gaming time was assessed with a 6-point ordinal scale
(1 = none; 2 = less than 7 hours weekly;, 3 = 7-14 hours
weekly; 4 = 15-28 hours weekly; 5 = 29—42 hours weekly;
and 6 = more than 42 hours weekly) as in the study of
Kiraly et al. (2017). In the current study, a large pro-
portion of gamers reportedly spent 15-28 hours with
gaming on a weekly basis (35.3% of the participants).

Results

For descriptives and correlations, see Table 2. The
model of need satisfaction and online gaming out-

comes had acceptable model fit indices
(x> =182.910, df=107, CFI=.952, TLI= 940,
RMSEA = .057 [90% CI 0.043-0.071],

SRMR = .059). While need satisfaction negatively
predicted OP (B=—.26 [95% CI —0.47, 0.00],
p < .05; R* = .069), it was positively associated with
HP (B=.28 [95% CI 0.03, 0.49], p<.05
R*=.077). Regarding the outcomes, similar to
Study 1, HP positively predicted the adaptive out-
comes of skill development (B = .75 [95% CI 0.59,
0.91], p <.001) and recreation (B =.73 [95% CI
0.53, 0.92], p <.001), but did not predict problem-
atic use (B = —.12 [95% CI —0.30, 0.06], p = .178).
In contrast, the previous complementary pattern
was further supported, as OP positively predicted
problematic use (f=.90 [95% CI 0.74, 1.01],
p <.001), while negatively skill development
(B=—-.29 [95% CI —0.47, —0.13], p =.001) and
recreation (B=-.35 [95% CI —-0.57, —0.11],
p <.001). The overall proportion of explained vari-
ance was .414 for skill development, .381 for recre-
ation, and .705 for problematic use. Regarding the
model of need frustration, the model fit was ade-
quate (x> =147.934,  df=107,  CFI=.975,
TLI = .968, RMSEA = .042 [90% CI 0.024-0.058],
SRMR = .055). The findings corroborate the previ-
ous study as need frustration only positively pre-
dicted OP (B = .42 [95% CI 0.26, 0.57], p < .001;
R?=.173), but not HP (B = —.00 [95% CI —0.19,
0.18], p=.978; R = .004). Moreover, HP and OP
predicted the different outcomes to a similar extent
with similar proportion of variance being explained
(skill development: .392; recreation: .377; problem-
atic gaming: .718). Auxiliary analyses were also
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performed by controlling the effect of gaming time
on the outcomes. As with Study 1, the inclusion of
this variable did not alter the results.’

Study 3: Smartphone Gaming

People spend an average of 5.6 hour of their time
using digital media (Konrad, 2017), while the time
spent on mobile devices is constantly growing. Cur-
rently, there have been around 2.1 billion smartphone
users around the world in 2016, and the numbers are
still growing (Statista, 2017). Among them, 36% play
games on their smartphones (Lofgren, 2017). These
numbers indicate that smartphone gaming is getting
more and more important in everyday life. Shafer
(2013) pointed out that the most remarkable feature
of mobile games is accessibility. He suggested that
although other console games provide higher per-
ceived interactivity and perceived reality, mobile
games are still highly enjoyable. Playing on smart-
phones often includes a divided presence: We are
simultaneously present inside the game we are playing
and outside in the 'real” world (Hjorth & Richardson,
2009). Thus, we use these games during waiting,
when bored, or as time-fillers. Moreover, there might
be other important use cases, such as in education
(Moore-Russo et al., 2015; Rodrigues & Carvalho,
2013) or health-care (Althoff, White, & Horvitz, 2016;
Grimes, Kantroo, & Grinter, 2010). Even though an
increasing number of users play on their smartphones,
relatively little attention has been paid to psychological
aspects of smartphone gaming.

Method

Participants. Participants were 204 smartphone
gamers (female = 131, 64.2%), aged between 18 and
61 (Mage = 25.34, SDuge = 7.31), recruited in specific
online forums, groups, and mailing lists. Regarding
their level of education, 17 (8.3%) had a primary
school degree, 109 (53.4%) had a high school degree,

°For the need satisfaction model, the coefficients for skill develop-
ment, recreation, and problematic use were non-significant (|Bfs <
.14, ps > .163). The same coefficients were also non-significant in the
need frustration model (|B|s < .15, ps > .132).
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while 78 (38.2%) had a higher education degree.
Regarding their residence, 95 (46.6%) lived in the cap-
ital, 43 (21.1%) in county towns, 42 (20.6%) in
towns, and 24 (11.8%) in villages.

Measures.

Passion Scale. Again, the Passion Scale (Toth-Kiraly,
Bothe, Rigo, et al.,, 2017; Toth-Kiraly, Bothe, Toth-
Faber, et al., 2017; Vallerand et al., 2003) was admin-
istered. However, in the present study, as we found it
highly problematic and ungrammatical to replace the
phrase “my activity” with “smartphone gaming”, we
elected to leave the original one. However, participants
were instructed to think about smartphone gaming
when answering. Reliability indices were .75 for HP
and .85 for OP.

Basic Psychological Need Satisfaction and Frustra-
tion Scale. The present study also administered the
BPNSFS (Chen et al., 2015; Téth-Kiraly, Morin, et al.
2018) to measure general need satisfaction (%mariphone
gaming = -91) and frustration (dsmartphone gaming = -87).

Smartphone gaming outcomes. To measure poten-
tial adaptive and maladaptive motivational outcomes
of smartphone gaming, three motivational factors
were created for the purpose of the present study on
the basis of a qualitative study (more information is
available in Appendix S2 of the Supporting Informa-
tion). First, the adaptive outcomes of (i) relaxation,
referring to the recreational aspects of smartphone
gaming (three items, e.g., “I play smartphone games,
because I enjoy them”; o = .84), and (ii) skill develop-
ment, referring to motives of playing in order to
improve one’s logic or skills (three items, e.g., “I play
smartphone games, because they improve my logic”;
o = .88). Finally, as a maladaptive outcome, (iii) pro-
crastination, referring to motives of playing instead of
doing one’s job or obligations (three items, e.g., “I play
smartphone games, because at least I don’t have to do
my work meanwhile”; o = .89).

Time spent with playing smartphone games. The
same method was used in the present study as in
Study 1; thus, respondents reported the average time
(expressed in minutes) they spent with playing smart-
phone games on an  average weekday
(M = 58.47 minutes; SD = 71.80) and on an average
weekend (M = 89.86 minutes; SD = 114.35).

Results

Descriptive statistics and correlations are presented in
Table 3. Overall, the need satisfaction model had good
model fit indices (x> = 162.976, df = 92, CFI = .955,
TLI = .942, RMSEA = .061 [90% CI 0.046-0.077],
SRMR = .050). OP was negatively predicted by need
satisfaction (B = —.21 [95% CI —0.37, —0.04], p < .05;
R? = .044), but not HP (B = .09 [95% CI —0.09, 0.27],
p=.346; R*=.007). As for outcomes, the

1. T6th-Kirdly et al.

complementary pattern of HP and OP was further
replicated: The adaptive outcomes of skill development
(B =.541[95% CI10.30, 0.75], p < .001) and relaxation
(B=.81 [95% CI 0.66, 0.96], p <.001) were posi-
tively predicted by HP, but procrastination was not
(B=-.12 [95% CI —0.30, 0.07], p = .217). At the
same time, OP positively predicted procrastination
(B =.51 [95% CI 0.31, 0.69], p < .001), but not skill
development (B =-.10 [95% CI —-0.30, 0.10],
p =.326) or relaxation (f=—.10 [95% CI —0.26,
0.04], p = .176). The predictors explained .207 of the
variance of procrastination, .580 of relaxation, and
.242 of skill development. Finally, the need frustration
model also had good fit (y* = 158.005, df= 92,
CFI = .957, TLI = .943, RMSEA =.059 [90% CI
0.043-0.075], SRMR = .060). Once again, need frus-
tration only positively predicted OP (B = .28 [95% CI
0.10, 0.45], p < .01; R?> = .078), but not HP (B = .08
[95% CI —0.10, 0.27], p = .391; R = .007). Also, the
magnitude of the associations between the two forms
of passion and the outcomes were similar. Finally, the
proportion of explained variance was also similar for
procrastination (.220), relaxation (.572), and skill
development (.235) as well. Once again, the incorpo-
ration of weekday and weekend playing time did not
substantially alter the results. However, it has to be
noted that procrastination was positively predicted by
weekend gaming time (f = —.18, p =.040) in both
models, but the other outcomes were not.®

Study 4: Facebook Use

Founded and launched in 2004, the social networking
site of Facebook has become an almost essential part
of our lives. As of March 31, 2017, the site had almost
2 billion active users on a monthly basis, 1.28 billion
of which are daily actively users (Facebook, 2017).
Moreover, users reported that they would be willing
to completely give up their Facebook accounts for the
compensation of more than US$5,000 (Orosz, Toth-
Kiraly, & Bothe, 2016). The site was able to achieve
this status by constantly improving and incorporating
new features, such as arranging events and meetings,
playing games, or facilitating communication between
friends. Moreover, the site could be used as a market-
ing tool or in the education to create and maintain
classes and learning groups. This multifunctional
usability leads to its integration into our lives, suggest-
ing that Facebook use is an important screen-based
activity that deserves attention.

“For the need satisfaction model, the coefficients for relaxation (both
weekday and weekend time), skill development (both weekday and
weekend time), and procrastination (both weekday and weekend
time) were non-significant (|fJs < .08, ps > .301|). The same coeffi-
cients were also non-significant in the need frustration model (||
s < .08, ps > .285).
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Table 3. Descriptive statistics and correlations for the models pertaining to smartphone gaming (Study 3)

Scales M SD Range 1 2 3 4 5 6

1. Need satisfaction 3.92 0.68 -5 -

2. Need frustration 2.18 0.68 1-5 —.B2** -

3. Harmonious passion 3.45 1.21 1-7 .08 .09 -

4. Obsessive passion 1.76 0.97 -7 —.15% 24** A46** -

5. Skill development 2.40 112 1-5 .09 —-.00 46* 20%* -

6. Relaxation 3.32 1.16 1-5 16* .05 B4** 34** A49** -

7. Procrastination 1.81 0.99 1-5 —.09 32%* 16** A40** 10 25%*

Note: M, mean; SD, standard deviation.
*p < .05; **p < .01.

Method

Participants. Participants were 213 Facebook users
(female = 154, 72.3%), aged between 20 and 29 years
(Mage = 22.47, SD,q. = 1.88) recruited in online for-
ums, groups and mailing lists. Regarding their level of
education, 193 (90.6%) had a high school degree,
whereas 20 (9.4%) had a higher education degree.
Regarding their residence, 87 (40.8%) lived in the cap-
ital, 29 (13.6%) in county towns, 70 (32.9%) in
towns, and 27 (12.7%) in villages.

Measures.

The Passion Scale. As with previous studies, the
Passion Scale (Toéth-Kiraly, Bothe, Rigd, et al., 2017;
Toth-Kiraly, Bothe, Téth-Faber, et al., 2017; Vallerand
et al., 2003) was used and adapted so that it referred
to one’s passion for Facebook use. Reliability indices
were .66 for HP and .89 for OP.

Basic Psychological Need Satisfaction and Frustra-
tion Scale. The same scale (Chen et al., 2015; Téth-
Kiraly, Morin, et al. 2018) was used as in Study 1:
Cronbach alphas .88 for need satisfaction and .89 for
need frustration.

Facebook outcomes. Based on previous studies
(Orosz, Vallerand, et al., 2016) and systematic reviews
(e.g., Sigerson & Cheng, 2018), the Multidimensional
Facebook Intensity Scale (Orosz, Téth-Kiraly, & Bothe,
2016) was used to measure outcomes pertaining to
Facebook use. In the present study, the adaptive out-
come of self-expression (three items, e.g., “It is impor-
tant for me to update my Facebook profile regularly”;

= .83), and the maladaptive outcomes of persistence
(four items, e.g., “I often search for internet connec-
tion in order to visit Facebook”; o = .73) and overuse
(three items, e.g., “I spent time on Facebook at the
expense of my obligations”.; o = .75), were used. Par-
ticipants rated items on a 5-point scale (1 = strongly dis-
agree; 5 = strongly agree).

Time spent with Facebook use. Following Orosz,
Vallerand, et al. (2016), two indices of self-reported
Facebook use time were asked: passive use (i.e., when
it is opened in a browser, but they do not actively
interact with it) and active use (i.e., they actively
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interact with it). On average, respondents spent
221.55 minutes/day (SD = 251.90 minutes) on Face-
book passively, while self-reported active Facebook
use was 67.33 minutes/day (SD = 67.03 minutes).

Results

The findings of this study gave support for the findings
seen in the previous studies (see Table 4 for descrip-
tives and correlations). The model of need satisfaction
as a predictor showed reasonably good fit to the data
(x> =184.510, df=107, CFI=.941, TLI=.925,
RMSEA = .058 [90% CI 0.044-0.072], SRMR = .057).
Again, need satisfaction negatively predicted OP
B=-19 [95% CI —0.40, —0.01], p<.05;
R* =.038), while it did not predict HP (B = —.05
[95% CI —0.23, 0.14], p = .608; R = .002). In turn,
HP positively predicted persistence (f = .49 [95% CI
0.21, 0.70], p <.001) and self-expression (f = .46
[95% CI 0.27, 0.64], p <.001), while it was not
related to overuse (B = —.02 [95% CI —0.23, 0.22],
p = .874). On the other hand, OP positively predicted
all Facebook use dimensions: persistence (§ = .38
[95% CI 0.17, 0.56], p<.001), self-expression
(B =.23 [95% CI 0.05, 0.42], p < .05), and overuse
(B = .58 [95% CI 0.41, 0.72], p < .001). In this model,
the proportion of explained variance for persistence,
self-expression, and overuse was 0.561, 0.366, and
0.320, respectively. The model including need frustra-
tion also had acceptable fit (y* = 197.528, df = 107,
CFI = .933, TLI=.915, RMSEA =.063 [90% (I
0.049-0.077], SRMR = .055). In this case, need frus-
tration positively predicted OP (f = .19 [95% CI 0.02,
0.36], p <.05; R* =.037), but not HP (B = .15 [95%
CI —0.05, 0.33], p = .112; R* = .023). In terms of pas-
sion and Facebook outcomes, the associations and the
proportions of explained variance were highly similar
to the previous model (persistence: .560; self-expres-
sion: .362; overuse: .322). Outcomes were not affected
by self-reported Facebook use time in any of the
models.”

“For the need satisfaction model, the coefficients for persistence (both
active and passive use), self-expression (both active and passive use),
and overuse (both active and passive use) were non-significant (||
s <.24, ps > .051). The same coefficients were also non-significant in
the need frustration model (|f|s < .24, ps > .051).
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Table 4. Descriptive statistics and correlations for the models pertaining to Facebook use (Study 4)

Scales M SD Range 1 2 3 4 5 6
1. Need satisfaction 3.90 0.61 1-5 -

2. Need frustration 2.41 0.74 1-5 —72** -

3. Harmonious passion 3.64 0.94 1-7 —.05 13 -

4. Obsessive passion 1.72 0.92 1-7 —.18** A7* 4% -

5. Self-expression 1.92 0.84 1-5 .03 .03 AB** A% -

6. Persistence 2.43 0.90 1-5 —.03 .07 B1** Roie ATF* -

7. Overuse 2.79 1.07 1-5 .02 .05 22%* 47** 27** A48**

Note: M, mean; SD, standard deviation.
*p < .05; **p < .01.

General Discussion

Grounded in SDT, the purpose of the present four
studies was to investigate whether need satisfaction
and frustration as the “bright” and “dark” sides of
one’s functioning would be the determinants of HP
and OP across four popular screen-based activities
(i.e., Facebook use, TV series watching, online gaming,
and smartphone gaming). Results across the four stud-
ies mostly supported our hypotheses in that need satis-
faction was negatively associated with OP, but not
with HP. Of additional importance, need frustration
was positively associated with OP, and, somewhat
contrary to our expectations, it was not related to HP.
Finally, as expected, HP was positively related to a
diverse range of adaptive, activity-specific outcomes,
whereas OP was related to maladaptive ones, even
after controlling for the amount of time one spent on
an activity. These findings have important implications
from the perspective of both the SDT and passion.

Need Satisfaction and Need Frustration as
Predictors of Passion

The first implication pertains to the SDT. In all four
studies, general need satisfaction negatively predicted
OP consistently, indicating that the more one’s general
basic psychological needs are satisfied, the less obses-
sively passionate people might become for a certain
screen-based activity. The results further support the
findings of Lalande et al. (2017) and Akehurst and
Oliver (2014). This relationship can be explained by
the fact that when one’s general basic psychological
needs are satisfied, then this individual might not feel
pressure to engage in activities, and thus does not lose
control over it. Moreover, in the state of need satisfac-
tion, the individual’s regulation is generally more
autonomous, which engenders less defensiveness and
compensation (Vansteenkiste & Ryan, 2013). On the
other hand, need satisfaction did not predict HP in
most studies, which could be attributed to the fact that
having our basic psychological needs satisfied does not
necessarily lead to the adaptive form of activity
engagement that facilitates self-growth and develop-
ment (i.e., HP). The sole exception was online gaming
which was the most active form of gaming in the pre-
sent investigation relative to Facebook use, series
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watching, and smartphone gaming. As online gaming
is a more active form, it touches on a wider range of
competencies which can develop or grow as a function
of gaming.

A potential explanation for this lack of association
between HP and need satisfaction might be rooted
in the hierarchical model of Vallerand (1997). This
model identifies three hierarchical levels of general-
ity, namely global level, contextual level, and situa-
tional level. Passion is thought to be a contextual
variable and, accordingly, most previous studies
(e.g., Curran et al.,, 2013; Parastatidou et al., 2012)
measured need satisfaction on the same contextual
level, essentially assessing respondents’ experiences
during activity engagement (or inside the activity as
put by Lalande et al.,, 2017). These results showed
that when people experience a sense of autonomy,
competence, and relatedness inside the activity, they
are more likely to become harmoniously passionate
compared to becoming obsessively passionate. How-
ever, only the investigation of Lalande et al. (2017)
examined general need satisfaction (i.e., outside the
activity) and reported that need satisfaction outside
the activity is related to OP, but not HP. This result
closely aligns with the ones of the present research
and suggests that people with satisfied needs might
not be involved in an online activity for compen-
satory reasons. These mostly non-significant results
between need satisfaction and HP also suggest that
other background variables such as autonomy-sup-
portive environment (Mageau et al., 2009), autono-
mous personality orientation (Vallerand et al., 2006),
or other self-regulatory processes might have more
relevance in the development and maintenance of
HP. In sum, need satisfaction could be seen as a pro-
tective or resilience factor against OP.

Another important implication refers to the fact that
need frustration (i.e., the personal experience of
actively thwarted needs) positively predicted OP (but
not HP) across all four studies. When people experi-
ence the state of need frustration, there might be mul-
tiple mechanisms that they can use to cope with this
deficit. A possible way would be the pursuit of rigid
behavioral patterns in which a sense of structure and
security is experienced, which, in turn, could counter-
balance the frustration. They might see their passion-
ate activity as a route to need satisfaction, because in
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the state of need frustration, people become more sen-
sitive to the environmental cues that could potentially
satisfy this deficit (Vansteenkiste, Niemiec, & Soenens,
2010). It might be possible that engaging in an activity
in an obsessive manner could temporarily restore the
needs of the individual, which, however, rarely leads
to adaptive outcomes of the activity. A recent study
conducted by Mills, Milyavskaya, Heath, and Dereven-
sky (2018) also supported the relevance of need frus-
tration in relation to online gaming. Thus, the
experience of general need frustration could be seen
as a potential risk factor of OP.

A secondary goal of the present investigation was to
examine whether need satisfaction and frustration
were apparent by their associations with passion. Hav-
ing opposing relations with passion would suggest that
satisfaction and frustration are two extremes of the
same need fulfillment continuum; on the other hand,
having different relations with passion would suggest
that the two are distinct dimensions. Our results
mostly align with the former proposition, given that
need satisfaction negatively, and need frustration posi-
tively, predicted OP across all studies. The fact that
need satisfaction and need frustration mirror one
another gives support for the need fulfillment repre-
sentation of Téth-Kirdly, Morin, et al. 2018, see also
Toéth-Kiraly, Bothe, Orosz, & Rigd, 2018a), suggesting
that need satisfaction and frustration are better repre-
sented as a single need fulfillment continuum rather
than being two distinct and separate constructs. These
results are also consistent with the daily diary study of
Bidee, Vantilborgh, Pepermans, Griep, and Hofmans
(2016), who reported that the temporal dynamics of
need satisfaction and frustration mirror one another,
giving further support for the continuum representa-
tion.

Correlates of Passion for Screen-Based Activities

Over the last decade, much has been revealed about
the intra- and interpersonal outcomes of HP and OP
(Curran et al., 2015; Vallerand, 2015). HP is gener-
ally considered to be the adaptive form of passion
which, in turn, leads to predominantly adaptive out-
comes. On the other hand, OP is viewed as a mal-
adaptive form, leading to maladaptive outcomes in
the majority of the cases. However, far too little
attention has been paid to passion for screen-based
activities in the age where people are surrounded by
technology fundamentally everywhere. The fact that
multiple different online activities are easily accessi-
ble on both bigger (i.e., laptops or PCs) and smaller
(i.e., smartphones or tablets) screens could increase
the possibilities that people engage in these particu-
lar activities, even multiple ones. Therefore, it is
important to investigate how passion for these
screen-based activities and their respective outcomes
are associated.

The present findings provide support for the differ-
ential role of HP and OP with regard to the specific
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outcomes of screen-based activities. The results are
consistent with the findings of Orosz, Vallerand, et al.
(2016) as HP was related to adaptive outcomes,
whereas OP was related to maladaptive ones in the
case of TV series watching, online gaming, and smart-
phone gaming. Interestingly, in the case of Facebook
use, OP was related to adaptive and maladaptive
forms of outcomes as well, indicating that obsessively
passionate Facebook users also reap benefits associ-
ated with this social media site. This discrepancy
could be attributed to the nature of Facebook use:
For example, self-expression could manifest in a simi-
lar way for two different users; however, the underly-
ing motivation behind self-expression  could
substantially differ (i.e., sharing relevant life events or
ideas with others vs. enhancing lower self-esteem
through self-expression). Presumably, HP would be
associated with the former motivation, whereas OP
would be associated with the latter one. Also, relative
to the other screen-based activities included in the
present research, Facebook is a more complex service
with its multitude of features, potentially involving
different psychological mechanisms at the same time.
It is possible that Facebook use is not simply maladap-
tive or adaptive (black or white), but rather a mixture
of the two (grey) and not all Facebook-related out-
comes are necessarily positive or negative. Therefore,
it would be important to divide Facebook use into
more specific elements in order to see the nuanced
differences of activity engagement. Nevertheless, as
apparent by the results, it matters whether we have
HP or OP for screen-based activities.

Limitations and Future Studies

This research has several strengths such as the
inclusion of different activities and samples, the sep-
arate consideration of need satisfaction and need
frustration, and the application of sophisticated
methodologies that made it possible to minimize
biases from a statistical point of view. However,
there are also several limitations that need to be
acknowledged. First, all studies employed a cross-
sectional design that does not allow for causal infer-
ences. An important next step in this research
would be the application of experimental designs to
examine the causal role of need satisfaction and
frustration in HP and OP, as well as the role of HP
and OP in the specific outcomes. Additionally, longi-
tudinal studies would also be essential in more pre-
cisely identifying the directionality between need
fulfillment and passion. While a recent longitudinal
study has been conducted that focused on the tem-
poral changes of passion and the effect of need ful-
fillment on these changes (Téth-Kirdly, Bothe,
Janvari, et al., 2018), it did not assess whether the
associations between passion and need fulfillment
are uni- or bidirectional. For this reason, future lon-
gitudinal studies could employ cross-lagged autore-
gressive analyses for testing this hypothesis.
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Alternative person-centered approaches have also
been proposed (Schellenberg et al, 2019; To6th-
Kiraly, B6the, Orosz, & Rigd, 2018b) that might lead
to more nuanced conclusions regarding the nature
of passion or need fulfillment.

Second, the studies were questionnaire-based,
which could lead to distorted results due to potential
biases (e.g., social desirability) that cannot be con-
trolled from a methodological point of view with the
explicit incorporating of measurement errors. More
objective and, at the same time, privacy-respecting
measures would be useful and could reinforce the cur-
rent findings, such as actual time spent with the activi-
ties, activity log data, or time spent with the individual
functions. The results pertaining to Facebook use did
not appear to be clear-cut, which might also be attrib-
uted to the fact that some Facebook-related factors
might not be easily categorized as adaptive or mal-
adaptive. Future studies should include other Face-
book use measures that can more precisely grasp these
adaptive/maladaptive aspects. Third, the results should
be replicated in more diverse, comprehensive, or even
representative samples in order to have conclusions
that are more generalizable to users with more diverse
socioeconomic backgrounds. Apart from micro-level
characteristics (such as basic psychological needs),
meso- (e.g., norms) or macro-level (e.g., average
income) characteristics might also influence one’s
quantity and quality of engagement (Téth-Kirdly,
Bothe, and Orosz, 2018). It would be interesting to
assess the potential effects of need-supporting and
need-thwarting social environments (Rocchi, Pelletier,
Cheung, Baxter, & Beaudry, 2017) and to investigate
whether these environments would predict the basic
psychological needs and the two forms of passion at
the same time, given that the social environment has
been highlighted as being important in relation to pas-
sion (Vallerand, 2015). Finally, the amount of free
time one has in life might also play a relevant role in
the engagement with these online activities. Despite
these limitations, the findings of the current research
enhance our understanding of the role that general
need satisfaction and need frustration have as determi-
nants of HP and OP.

Acknowledgements

The first author was supported by the UNKP-16-3
New National Excellence Program of the Ministry of
Human Capacities. The first, the second, and the fifth
authors were supported by the Hungarian Research
Fund (FK 124225).

Supporting Information
Additional supporting information may be found

online in the Supporting Information section at the
end of the article.

1. T6th-Kirdly et al.

References

Akehurst, S., & Oliver, E. J. (2014). Obsessive passion: A
dependency associated with injury-related risky beha-
viour in dancers. Journal of Sports Sciences, 32, 259-267.
https://doi.org/10.1080/02640414.2013.823223

Althoff, T., White, R. W., & Horvitz, E. (2016). Influence of
Pokémon Go on physical activity: Study and implica-
tions. Journal of Medical Internet Research, 18, 1-14.
https://doi.org/10.2196/jmir.6759

Bakker, M., van Dijk, A., & Wicherts, J. M. (2012). The
rules of the game called psychological science. Perspectives
on Psychological Science, 7, 543-554. https://doi.org/10.
1177/1745691612459060

Bandalos, D. L., & Finney, S. J. (2001). Item parceling
issues in structural equation modeling. In G. A. Mar-
coulides & R. E. Schumacker (Eds.), New developments
and techniques in structural equation modeling (pp. 269—
296). London, UK: Lawrence Erlbaum.

Bartholomew, K. J., Ntoumanis, N., Ryan, R. M., Bosch, J.
A., & Thegersen-Ntoumani, C. (2011). Self-determina-
tion theory and diminished functioning: The role of
interpersonal control and psychological need thwarting.
Personality and Social Psychology Bulletin, 37, 1459-1473.
https://doi.org/10.1177/0146167211413125

Bartholomew, K. J., Ntoumanis, N., Ryan, R. M., & Thoger-
sen-Ntoumani, C. (2011). Psychological need thwarting
in the sport context: Assessing the darker side of athletic
experience. Journal of Sport and Exercise Psychology, 33,
75-102. https://doi.org/10.1123/jsep.33.1.75

Beaton, D. E., Bombardier, C., Guillemin, F., & Ferraz, M.
B. (2000). Guidelines for the process of cross-cultural
adaptation of self-report measures. Spine, 25, 3186-3191.
https://doi.org/10.1097/00007632-200012150-00014

Bidee, J., Vantilborgh, T., Pepermans, R., Griep, Y., & Hof-
mans, J. (2016). Temporal dynamics of need satisfaction
and need frustration: Two sides of the same coin? Euro-
pean Journal of Work and Organizational Psychology, 25,
900-913. https://doi.org/10.1080/1359432x.2016.
1176021

Billieux, J., Schimmenti, A., Khazaal, Y., Maurage, P., &
Heeren, A. (2015). Are we overpathologizing everyday
life? A tenable blueprint for behavioral addiction
research. Journal of Behavioral Addictions, 4, 119-123.
https://doi.org/10.1556/2006.4.2015.009

B6the, B. Téth-Kirdly, I, Zsila, A., Griffiths, M. D.,
Demetrovics, Z., & Orosz, G. (2018). The development of
the problematic pornography consumption scale (PPCS).
The Journal of Sex Research, 55, 395-406. https://doi.org/
10.1080/00224499.2017.1291798

Brenning, K., Soenens, B., Mabbe, E., & Vansteenkiste, M.
(2019). Ups and downs in the joy of motherhood: Maternal
well-being as a function of psychological needs, personality,
and infant temperament. Journal of Happiness Studies, 20,
229-250. https://doi.org/10.1007/s10902-017-9936-0

Campbell, R., Tobback, E., Delesie, L., Vogelaers, D., Mari-
man, A., & Vansteenkiste, M. (2017). Basic psychological
need experiences, fatigue, and sleep in individuals with
unexplained chronic fatigue. Stress and Health, 33, 645—
655. https://doi.org/10.1002/smi.2751

Campbell, R., Vansteenkiste, M., Delesie, L., Soenens, B.,
Tobback, E., Vogelaers, D., & Mariman, A. (2019). The

1202  European Journal of Social Psychology 49 (2019) 1190-1205 © 2019 The Authors. European Journal of Social Psychology Published by John Wiley & Sons Ltd.



1. Toth-Kirdly er al.

role of basic psychological need satisfaction, sleep, and
mindfulness in the health-related quality of life of people
living with HIV. Journal of Health Psychology, 24, 535-545.
https://doi.org/10.1177/1359105316678305

Chen, B., Vansteenkiste, M., Beyers, W., Boone, L., Dedi,
E. L., Van der Kaap-Deeder, J., ... Ryan, R. M. (2015).
Basic psychological need satisfaction, need frustration,
and need strength across four cultures. Motivation and
Emotion, 39, 216-236. https://doi.org/10.1007/s11031-
014-9450-1

Costa, S., Gugliandolo, M. C., Barberis, N., & Larcan, R.
(2016). The mediational role of psychological basic needs
in the relation between conception of god and psycho-
logical outcomes. Journal of Religion and Health, 55, 1-15.
https://doi.org/10.1007/s10943-014-9956-6

Costa, S., Ntoumanis, N., & Bartholomew, K. J. (2015).
Predicting the brighter and darker sides of interpersonal
relationships: Does psychological need thwarting matter?
Motivation and Emotion, 39, 11-24. https://doi.org/10.
1007/s11031-014-9427-0

Curran, T., Appleton, P. R., Hill, A. P., & Hall, H. K. (2013).
The mediating role of psychological need satisfaction in
relationships between types of passion for sport and ath-
lete burnout. Journal of Sports Sciences, 31, 597—606.
https://doi.org/10.1080/02640414.2012.742956

Curran, T., Hill, A. P., Appleton, P. R., Vallerand, R. J., &
Standage, M. (2015). The psychology of passion: A
meta-analytical review of a decade of research on intrap-
ersonal outcomes. Motivation and Emotion, 39, 631-655.
https://doi.org/10.1007/s11031-015-9503-0

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and
self-determination in human behavior. New York, NY: Ple-
num Press. https://doi.org/10.1007/978-1-4899-2271-7

Deci, E. L., & Ryan, R. M. (2000). The “what” and “why”
of goal pursuits: Human needs and the self-determina-
tion of behavior. Psychological Inquiry, 11, 227-268.
https://doi.org/10.1207/s15327965pli1104_01

Demetrovics, Z., Urban, R., Nagygyorgy, K., Farkas, J.,
Zilahy, D., Mervo, B., ... Harmath, E. (2011). Why do
you play? The development of the motives for online
gaming questionnaire (MOGQ). Behavior Research Meth-
ods, 43, 814-825. https://doi.org/10.3758/s13428-011-
0091-y

Facebook (2017). Company Info. Retrieved June 18, 2017,
from https://newsroom.fb.com/company-info/

Finkel, S. E. (1995). Causal analysis with panel data. SAGE
University Paper Series on Quantitative Applications in
the Social Sciences (Vol. 105). Beverly Hills, CA: Sage
Publications. https://doi.org/10.4135/9781412983594

Fisher, K., & Robinson, J. (2011). Daily life in 23 countries.
Social Indicators Research, 101, 295-304. https://doi.org/
10.1007/s11205-010-9650-3

Forest, J., Mageau, G. A., Sarrazin, C., & Morin, E. M.
(2011). “Work is my passion”: The different affective,
behavioural, and cognitive consequences of harmonious
and obsessive passion toward work. Canadian Journal of
Administrative Sciences/Revue Canadienne des Sciences de
I"Administration, 28, 27-40. https://doi.org/10.1002/cjas.
170

Griffiths, M. D., Kiraly, O., Pontes, H. M., & Demetrovics,
Z. (2015). An overview of problematic gaming. In E.
Aboujaoude, & V. Starcevic (Eds.), Mental health in the

Psychological needs and screen-based passions

digital age: Grave dangers, great promise (pp. 119-141).
New York, NY: Oxford University Press.

Grimes, A., Kantroo, V., & Grinter, R. E. (2010). Let’s play!
Mobile health games for adults. Proceedings of the 12th
ACM International Conference on Ubiquitous Comput-
ing (pp. 241-250). New York, NY: ACM. https://doi.org/
10.1145/1864349.1864370

Hjorth, L., & Richardson, 1. (2009). The waiting game:
Complicating notions of (tele) presence and gendered
distraction in casual mobile gaming. Australian Journal of
Communication, 36, 23-35.

Houlfort, N., Fernet, C., Vallerand, R. J., Laframboise, A.,
Guay, F., & Koestner, R. (2015). The role of passion for
work and need satisfaction in psychological adjustment
to retirement. Journal of Vocational Behavior, 88, 84-94.
https://doi.org/10.1016/j.jvb.2015.02.005

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit
indexes in covariance structure analysis: Conventional
criteria versus new alternatives. Structural Equation
Modeling, 6, 1-55. https://doi.org/10.1080/
10705519909540118

Kirdly, O., Sleczka, P., Pontes, H. M., Urban, R., Griffiths,
M. D., & Demetrovics, Z. (2017). Validation of the ten-
item Internet Gaming Disorder Test (IGDT-10) and eval-
uation of the nine DSM-5 Internet Gaming Disorder cri-
teria. Addictive Behaviors, 64, 253-260. https://doi.org/10.
1016/j.addbeh.2015.11.005

Konrad, A. (2017). Here Is Mary Meeker’s Internet Trends
Report For 2017. Retrieved June 19, 2017, from https://
www.forbes.com/sites/alexkonrad/2017/05/31/mary-
meeker-internet-trends-for-2017/#58818efc143e

Krijgsman, C., Vansteenkiste, M., van Tartwijk, J., Maes, J.,
Borghouts, L., Cardon, G., ... Haerens, L. (2017). Perfor-
mance grading and motivational functioning and fear in
physical education: A self-determination theory perspec-
tive. Learning and Individual Differences, 55, 202-211.
https://doi.org/10.1016/j.lindif.2017.03.017

Lafreniere, M. A. K., Bélanger, J. J., Sedikides, C., & Valler-
and, R. J. (2011). Self-esteem and passion for activities.
Personality and Individual Differences, 51, 541-544.
https://doi.org/10.1016/j.paid.2011.04.017

Lafreniere, M. A. K., Vallerand, R. J., Donahue, E. G., &
Lavigne, G. L. (2009). On the costs and benetfits of gam-
ing: The role of passion. CyberPsychology ¢ Behavior, 12,
285-290. https://doi.org/10.1089/cpb.2008.0234

Lalande, D., Vallerand, R. J., Lafreniere, M. A. K., Verner-
Filion, J., Laurent, F. A., Forest, J., & Paquet, Y. (2017).
Obsessive passion: A compensatory response to unsatis-
fied needs. Journal of Personality, 85, 163—178. https://doi.
org/10.1111/jopy.12229

Landry, A. T. Kindlein, J., Trépanier, S. G., Forest, J.,
Zigarmi, D., Houson, D., & Brodbeck, F. C. (2016). Why
individuals want money is what matters: Using self-de-
termination theory to explain the differential relation-
ship between motives for making money and employee
psychological health. Motivation and Emotion, 40, 226—
242. https://doi.org/10.1007/s11031-015-9532-8

Little, T. D., Cunningham, W. A., Shahar, G., & Widaman,
K. F. (2002). To parcel or not to parcel: Exploring the
question, weighing the merits. Structural Equation Model-
ing, 9, 151-173. https://doi.org/10.1207/s15328007se
m0902_1

European Journal of Social Psychology 49 (2019) 1190-1205 © 2019 The Authors. European Journal of Social Psychology Published by John Wiley & Sons Ltd. 1203



Psychological needs and screen-based passions

Little, T. D., Rhemtulla, M., Gibson, K., & Schoemann, A.
M. (2013). Why the items versus parcels controversy
needn’t be one. Psychological Methods, 18, 285-300.
https://doi.org/10.1037/a0033266

Lofgren, K. (2017). 2017 Video Game Trends and Statistics
— Who's Playing What and Why? Retrieved June 19,
2017, from http://www.bigfishgames.com/blog/2017-
video-game-trends-and-statistics-whos-playing-what-
and-why/

Mabbe, E., Soenens, B., Vansteenkiste, M., & Van Leeu-
wen, K. (2016). Do personality traits moderate relations
between psychologically controlling parenting and prob-
lem behavior in adolescents? Journal of Personality, 84,
381-392. hittps://doi.org/10.1111/jopy.12166

Mageau, G. A., Vallerand, R. J., Charest, J., Salvy, S. J.,
Lacaille, N., Bouffard, T., & Koestner, R. (2009). On the
development of harmonious and obsessive passion: The
role of autonomy support, activity specialization, and
identification with the activity. Journal of Personality, 77,
601-646. https://doi.org/10.1111/j.1467-6494.2009.
00559.x

Marsh, H. W., Hau, K.-T., & Grayson, D. (2005). Goodness
of fit evaluation in structural equation modeling. In A.
Maydeu-Olivares & J. McArdle (Eds.), Contemporary psy-
chometrics: A festschrift for Roderick P. McDonald (pp. 275—
340). Mahwah, NJ: Erlbaum.

Marsh, H. W., Vallerand, R. J., Lafreniere, M. A. K., Parker,
P., Morin, A. J. S., Carbonneau, N., & Paquet, Y. (2013).
Passion: Does one scale fit all? Construct validity of two-
factor passion scale and psychometric invariance over
different activities and languages. Psychological Assessment,
25, 796-809. https://doi.org/10.1037/a0032573

Mills, D. J., Milyavskaya, M., Heath, N. L., & Derevensky,
J. L. (2018). Gaming motivation and problematic video
gaming: The role of needs frustration. European Journal of
Social  Psychology, 48(4), 551-559. https://doi.org/10.
1002/ejsp.2343.

Moore-Russo, D., Diletti, J., Strzelec, J., Reeb, C., Schillace,
J., Martin, A., ... Scanlon, S. (2015). A study of how
Angry Birds has been used in mathematics education.
Digital Experiences in Mathematics Education, 1, 107-132.
https://doi.org/10.1007/s40751-015-0008-y

Muthén, LK., & Muthén, B.O. (1998-2015). Mplus user’s
guide (7th ed.) Los Angeles, CA: Muthén & Muthén.

Naydanova, E., & Beal, B. D. (2016). Harmonious and
obsessive Internet passion, competence, and self-worth:
A study of high school students in the United States and
Russia. Computers in Human Behavior, 64, 88-93. https://d
0i.org/10.1016/j.chb.2016.06.034

Netflix (2017). Overview. Retrieved June 18, 2017, from
https://irnetflix.com/

Nishimura, T., & Suzuki, T. (2016). Basic psychological
need satisfaction and frustration in Japan: Controlling
for the Big Five personality traits. Japanese Psychological
Research, 58, 320-331. https://doi.org/10.1111/jpr.12131

Orosz, G., Téth-Kiraly, 1., & Bothe, B. (2016). Four facets of
Facebook intensity: The development of the Multidi-
mensional Facebook Intensity Scale. Personality and Indi-
vidual Differences, 100, 95-104. https://doi.org/10.1016/
j.paid.2015.11.038

Orosz, G., Vallerand, R. J., B6the, B., Téth-Kirdly, L., & Pas-
kuj, B. (2016). On the correlates of passion for screen-

1. T6th-Kirdly et al.

based behaviors: The case of impulsivity and the prob-
lematic and non-problematic Facebook use and TV series
watching. Personality and Individual Differences, 101, 167—
176. https://doi.org/10.1016/j.paid.2016.05.368

Parastatidou, I. S., Doganis, G., Theodorakis, Y., & Vla-
chopoulos, S. P. (2012). Exercising with passion: Initial
validation of the Passion Scale in exercise. Measurement
in Physical Education and Exercise Science, 16, 119-134.
https://doi.org/10.1080/1091367x.2012.657561

Pashler, H.,, & Wagenmakers, E. J. (2012). Editors” intro-
duction to the special section on replicability in psycho-
logical science. Perspectives on Psychological Science, 7, 528—
530. https://doi.org/10.1177/1745691612465253

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and
resampling strategies for assessing and comparing indirect
effects in multiple mediator models. Behavior Research Meth-
ods, 40, 879-891. https://doi.org/10.3758/brm.40.3.879

Przybylski, A. K., Weinstein, N., Ryan, R. M., & Rigby, C.
S. (2009). Having to versus wanting to play: Background
and consequences of harmonious versus obsessive
engagement in video games. CyberPsychology € Behavior,
12, 485-492. https://doi.org/10.1089/cpb.2009.0083

Purcell, K. (2010). The State of Online Video. Pew Research
Center. Retrieved June 18, 2017, from http://www.pe
winternet.org/2010/06/03/the-state-of-online-video/

Rocchi, M., Pelletier, L., Cheung, S., Baxter, D., & Beaudry,
S. (2017). Assessing need-supportive and need-thwart-
ing interpersonal behaviours: The Interpersonal Beha-
viours Questionnaire (IBQ). Personality and Individual
Differences, 104, 423-433. https://doi.org/10.1016/j.paid.
2016.08.034

Rodrigues, M., & Carvalho, P. S. (2013). Teaching physics
with Angry Birds: Exploring the kinematics and dynam-
ics of the game. Physics Education, 48, 431-437. https://d
01.0rg/10.1088/0031-9120/48/4/431

Rogers, W. M., & Schmitt, N. (2004). Parameter recovery
and model fit using multidimensional composites: A
comparison of four empirical parceling algorithms. Multi-
variate Behavioral Research, 39, 379-412. https://doi.org/
10.1207/s15327906mbr3903_1

Ryan, T., Chester, A., Reece, J., & Xenos, S. (2014). The
uses and abuses of Facebook: A review of Facebook
addiction. Journal of Behavioral Addictions, 3, 133-148.
https://doi.org/10.1556/jba.3.2014.016

Schellenberg, B. J. I., & Bailis, D. S. (2016). Two two roads of
passionate goal pursuit: Links with appraisal, coping, and
academic achievement. Anxiety Stress and Coping, 29, 287—
304. https://doi.org/10.1080/10615806.2015.1036047

Schellenberg, B. J. 1., Bailis, D. S., & Mosewich, A. M.
(2016). You have passion, but do you have self-compas-
sion? Harmonious passion, obsessive passion, and
responses to passion-related failure. Personality and Indi-
vidual Differences, 99, 278-285. https://doi.org/10.1016/
j.paid.2016.05.003

Schellenberg, B. J., Verner-Filion, J., Gaudreau, P., Bailis,
D. S., Lafreniere, M. A. K., & Vallerand, R. J. (2019).
Testing the dualistic model of passion using a novel
quadripartite approach: A look at physical and psycho-
logical well-being. Journal of Personality, 87, 163-180.
https://doi.org/10.1111/jopy.12378

Schultz, P. P., Ryan, R. M., Niemiec, C. P., Legate, N., &
Williams, G. C. (2015). Mindfulness, work climate, and

1204  European Journal of Social Psychology 49 (2019) 1190-1205 © 2019 The Authors. European Journal of Social Psychology Published by John Wiley & Sons Ltd.



1. Toth-Kirdly er al.

psychological need satisfaction in employee well-being.
Mindfulness, 6, 971-985. https://doi.org/10.1007/s12671-
014-0338-7

Séguin-Lévesque, C., Laliberté, M. L., Pelletier, L. G., Val-
lerand, R. J., & Blanchard, C. (2003). Harmonious and
obsessive passions for the Internet: Their associations
with couples’ relationships. Journal of Applied Social Psy-
chology, 33, 197-221. https://doi.org/10.1111/j.1559-
1816.2003.tb02079.x

Shafer, D. M. (2013). An integrative model of predictors of
enjoyment in console versus mobile video games.
PsychNology Journal, 11, 137-157.

Shrout, P. E., & Bolger, N. (2002). Mediation in experimen-
tal and nonexperimental studies: New procedures and
recommendations. Psychological Methods, 7, 422-445.
https://doi.org/10.1037/1082-989x.7.4.422

Sigerson, L., & Cheng, C. (2018). Scales for measuring user
engagement with social network sites: A systematic
review of psychometric properties. Computers in Human
Behavior, 83, 87-105. https://doi.org/10.1016/j.chb.2018.
01.023

Smith, C. (2017). 110 Amazing Netflix Statistics and Facts
(April 2017). DMR. Retrieved June 18, 2017, from
http://expandedramblings.com/index.php/netflix_statis
tics-facts/

Statista (2017). Number of smartphone users worldwide
from 2014 to 2020 (in billions). Retrieved June 19,
2017, from https://www.statista.com/statistics/330695/
number-of-smartphone-users-worldwide/

Stoeber, J., Harvey, M., Ward, J. A., & Childs, J. H. (2011).
Passion, craving, and affect in online gaming: Predicting
how gamers feel when playing and when prevented
from playing. Personality and Individual Differences, 51,
991-995. https://doi.org/10.1016/j.paid.2011.08.006

Téth-Kirdly, 1., Bothe, B., Janvéri, M., Rigd, A., & Orosz, G.
(2018). Longitudinal trajectories of passion and their
individual and social determinants: A latent growth
modeling approach, Manuscript submitted for publica-
tion. https://doi.org/10.1007/s10902-018-0059-z

Téth-Kirdly, 1., Bothe, B., & Orosz, G. (2018). Seeing the
forest through different trees: A social psychological per-
spective of work addiction. Commentary on: Ten myths
about work addiction (Griffiths et al., 2018). Journal of
Behavioral Addictions, 7, 875-879. https://doi.org/10.
1556/2006.7.2018.122

To6th-Kirdly, 1., Bothe, B., Orosz, G., & Rigd, A. (2018a). A
new look on the representation and criterion validity of
need fulfillment: Application of the Bifactor exploratory
structural equation modeling framework, Manuscript
submitted for publication. https://doi.org/10.1007/
$10902-018-0015-y

Téth-Kirdly, 1., Béthe, B., Orosz, G., & Rigd, A. (2018b). On
the importance of balanced need fulfillment: A person-
centered perspective, Manuscript submitted for publica-
tion, 1-22. https://doi.org/10.1007/s10902-018-0066-0

Téth-Kirdly, L., Béthe, B., Rigd, A., & Orosz, G. (2017). An
illustration of the exploratory structural equation model-
ing (ESEM) framework on the Passion Scale. Frontiers in
Psychology, 8, 1-15. https://doi.org/10.3389/fpsyg.2017.
01968

Téth-Kiraly, 1., Béthe, B., Toth-Faber, E., Haga, Gy., & Orosz,
G. (2017). Connected to TV series: Quantifying series

Psychological needs and screen-based passions

watching engagement. Journal of Behavioral Addictions, 6,
472-489. https://doi.org/10.1556/2006.6.2017.083

Toth-Kirdly, 1., Morin, A. J. S., Bothe, B., Orosz, G., & Rigo,
A. (2018). Investigating the multidimensionality of need
fulfillment: A bifactor exploratory structural equa-
tion modeling representation. Structural Equation Model-
ing, 25, 267-286. https://doi.org/10.1080/10705511.
2017.1374867

Vallerand, R. J. (1997). Toward a hierarchical model of
intrinsic and extrinsic motivation. Advances in Experimen-
tal Social Psychology, 29, 271-360. https://doi.org/10.
1016/s0065-2601(08)60019-2

Vallerand, R. J. (2015). The psychology of passion: A dualistic
model. New York, NY: Oxford University Press. https://
doi.org/10.1093/acprof:0s0/9780199777600.001.0001

Vallerand, R. J., Blanchard, C., Mageau, G. A., Koestner,
R., Ratelle, C., Léonard, M., ... Marsolais, J. (2003). Les
passions de I’ame: On obsessive and harmonious passion.
Journal of Personality and Social Psychology, 85, 756-767.
https://doi.org/10.1037/0022-3514.85.4.756

Vallerand, R. J., Rousseau, F. L., Grouzet, F. M., Dumais,
A., Grenier, S., & Blanchard, C. M. (2006). Passion in
sport: A look at determinants and affective experiences.
Journal of Sport and Exercise Psychology, 28, 454-478.
https://doi.org/10.1123/jsep.28.4.454

Van den Broeck, A., Ferris, D. L., Chang, C. H., & Rosen, C.
C. (2016). A review of self-determination theory’s basic
psychological needs at work. Journal of Management, 42,
1195-1229. https://doi.org/10.1177/0149206316632058

Vansteenkiste, M., Niemiec, C. P., & Soenens, B. (2010).
The development of the five mini-theories of self-deter-
mination theory: An historical overview, emerging
trends, and future directions. In T. C. Urdan & S. A. Kar-
abenick (Eds.), The decade ahead: Theoretical perspectives on
motivation and achievement (pp. 105-165). Bingley, UK:
Emerald Group Publishing Limited. https://doi.org/10.
1108/ama

Vansteenkiste, M., & Ryan, R. M. (2013). On psychological
growth and vulnerability: Basic psychological need satis-
faction and need frustration as a unifying principle. Jour-
nal of Psychotherapy Integration, 23, 263-280. https://doi.
org/10.1037/a0032359

Verner-Filion, J., & Vallerand, R. J. (2018). A longitudinal
examination of elite youth soccer players: The role of
passion and basic need satisfaction in athletes” optimal
functioning. Psychology of Sport and Exercise, 39, 20-28.
https://doi.org/10.1016/j.psychsport.2018.07.005

Verner-Filion, J., Vallerand, R. J., Amiot, C. E., & Mocanu,
1. (2017). The two roads from passion to sport perfor-
mance and psychological well-being: The mediating role
of need satisfaction, deliberate practice, and achievement
goals. Psychology of Sport and Exercise, 30, 19-29. https://d
0i.org/10.1016/j.psychsport.2017.01.009

Wang, C. C., & Chu, Y. S. (2007). Harmonious passion and
obsessive passion in playing online games. Social Behavior
and Personality: An International Journal, 35, 997-1006.
https://doi.org/10.2224/sbp.2007.35.7.997

Wang, C. K. J.,, Liu, W. C., Chye, S., & Chatzisarantis, N. L.
(2011). Understanding motivation in internet gaming
among Singaporean youth: The role of passion. Comput-
ers in Human Behavior, 27, 1179-1184. https://doi.org/10.
1016/j.chb.2010.12.012

European Journal of Social Psychology 49 (2019) 1190-1205 © 2019 The Authors. European Journal of Social Psychology Published by John Wiley & Sons Ltd. 1205



Supplementary Materials for:

Two sides of the same coin: The differentiating role of need satisfaction and frustration in

passion for screen-based activities

Table of Contents:
Appendix 1: Conceptual similarities and differences between passion and other constructs... 1
Appendix 2: Item construction for the outcomes pertaining to smartphone gaming (Study 3) 2
Table S1. Mediation analyses including total, direct, and indirect effects for the models
pertaining to series WatChing (STUAY 1) .......coviiieiioie e 3
Table S2. Mediation analyses including total, direct, and indirect effects for the models
pertaining to online gaming (STUAY 2)........ccooiiiiiiiiieice e 4
Table S3. Mediation analyses including total, direct, and indirect effects for the models
pertaining to smartphone gaming (STUAY 3) .......covoiiiiiiiee e 5
Table S4. Mediation analyses including total, direct, and indirect effects for the models
pertaining to FAcebOOK USE (STUAY 4)......c.oiiiiiiiiiiiieee e 6
References in the Supplementary DOCUMENT...........ccoiiiiiiiiiiiiieeee e 7



PSYCHOLOGICAL NEEDS AND SCREEN-BASED PASSIONS 1

Appendix 1: Conceptual similarities and differences between passion and other
constructs

While passion has a number of conceptual similarities with related constructs, it is also
distinct from them in significant ways (Curran, Hill, Appleton, Vallerand, & Standage, 2015;
Vallerand, 2015). For instance, both passion and intrinsic motivation includes loving a certain
activity and performing it for itself (Deci, 1971). However, in the case of passion, this
engagement is a constant part of one’s identity, while in the case of intrinsic motivation, this
activity is not internalized into the identity. One might even demonstrate intrinsic motivation
for a certain activity without actually loving and valuing it.

As for extrinsic motivation, it generally does not refer to performing an activity for love
or enjoyment, but rather for an external reason that is outside of and separate from the activity.
With passion, the goal is to perform the activity for itself; with extrinsic motivation, the goal is
to achieve something that is separate from the activity itself. These theoretical distinctions are
also empirically underpinned by the moderate associations between passion with intrinsic and
extrinsic motivation (Curran et al., 2015; Houlfort, Philippe, Vallerand, & Ménard, 2013;
Vallerand et al., 2003).

One might also notice similarities between hedonic-eudaimonic motivations and passion
with the distinctions being highly similar to that of intrinsic-extrinsic motivation: hedonic
motivations refer to an end goal (e.g., pleasure, amusement) that might be separate from the
activity. While eudaimonic motives entail striving to do good and meaningful things, one does
not need to love this particular activity to achieve these goals (Huta, 2016; Oliver & Raney,
2011).

Passion also bears similarities to problematic and potentially addictive behaviors such
as online gaming. Specifically, while both passion and problematic use involve a persistent
behavior toward a specific activity, problematic use excludes the components of liking/loving
and valuing that is central to passion. However, based on previous studies (Orosz, Toth-Kiraly,
& Bothe, 2016; Wang & Yang, 2007), having obsessive passion for an activity might put the
individual at a greater risk in developing problematic use. Finally, none of the above theories
address the dualistic aspect of activity engagement; that is, how loving an activity and engaging
in it can lead to positive or negative outcomes. Overall, while passion bears similarities to
related constructs, it is nevertheless different and unique in important ways, making it

particularly relevant for the present investigation.
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Appendix 2: Item construction for the outcomes pertaining to smartphone gaming
(Study 3)

As we were not aware of any instruments about smartphone gaming that are not
problematic and do not overpathologize this behavior (Billieux, Schimmenti, Khazaal,
Maurage, & Heeren, 2015), a preliminary qualitative study was conducted prior to the main
investigation to construct an instrument with items that (1) were concise and easy to understand,
(2) clearly belonged to a given dimension, but not to other ones, (3) were not double-barreled,
and (4) were not suggestive. The process of the qualitative study followed previous reported
protocols of scale and item construction (Demetrovics et al., 2011; Orosz, Benyo, et al., 2018;
Orosz, Toth-Kiraly, & Béthe, 2016; Orosz, Toth-Kiraly, et al., 2018; Téth-Kiraly, Béthe, Téth-
Féaber, Haga, & Orosz, 2017; Zsila et al., 2018). In the first step, a qualitative exploration was
performed on a sample of 96 individuals (61.5% female, Mage = 26.52, SDage = 7.79) who were
playing with smartphone games on a regular basis. Via an online questionnaire, respondents
were presented with the following open-ended sentence: “l play with smartphone games
because...”, and they were invited to complete the sentence. A total of 235 responses were
provided with 80% being retained. The remaining 20% of the responses were removed because
they did not belong to the topic of smartphone gaming. In the next step, three expert raters (all
three were psychologists and had experience in motivational research as well as qualitative
methodologies) independently categorized the items into categories (i.e., factors) based on their
content. Three factors were chosen to be included in the main study, given that items belonging
to these factors were mentioned most frequently. The first factor was named relaxation,
referring to the recreational aspects of smartphone gaming and playing for enjoyment and for
resting. The second factor was named self-development and described those experiences when
respondents played smartphone games in order to improve or develop their skills or their logic.
The third factor was named procrastination and referred to motives of playing instead of doing

one’s job or obligations.
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Table S1. Mediation analyses including total, direct, and indirect effects for the models pertaining to series watching (Study 1)

Total effect Direct effect Indirect effect
B 95% ClI B 95% ClI B 95% ClI
Sat = HP — Soc .02 [-.05, .08]
Sat — Soc -.00 [-.08, .08] — —
Sat = OP — Soc -.02 [-.06, .01]
Sat = HP — Sdev .02 [-.05, .08]
Sat — Sdev .03 [-.04, .10] — —
Sat — OP — Sdev .01 [-.01, .05]
Sat = HP — Over -.00 [-.02,.01]
Sat — Over =17 [-.25, -.08] — —
Sat — OP — Over - 17%* [-.25, -.08]
Fru = HP — Soc .04 [-.03, .12]
Fru — Soc .07 [-.01, .17] — —
Fru = OP — Soc .03 [-.02, .10]
Fru = HP — Sdev .04 [-.03, .11]
Fru — Sdev .02 [-.06, .09] — —
Fru — OP — Sdev -.02 [-.08, .03]
Fru = HP — Over -.00 [-.03,.01]
Fru — Over 28** [.20, .36] — —
Fru — OP — Over 29%* [.20, .37]

Note. Bootstrapped confidence intervals were estimated with maximum likelihood estimation.; g = standardized regression weights; 95% CI =
bias-corrected bootstrapped confidence intervals; Sat = need satisfaction; Fru = need frustration; Soc = Social interaction; Sdev = Self-

development; Over = Overuse; HP = harmonious passion; OP = obsessive passion.; *p < .05; **p < .01.
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Table S2. Mediation analyses including total, direct, and indirect effects for the models pertaining to online gaming (Study 2)

Total effect Direct effect Indirect effect
p 95% ClI p 95% ClI S 95% CI
_ Sat — HP — Skill 21* [.02, .38]
Sat — Skill 28** [.11, .45] — — _
Sat — OP — Skill .07 [.01, .19]
Sat = HP — Recr .20* [.03, .39]
Sat — Recr 29%* [.15, .47] — —
Sat = OP — Recr .09 [.02,.21]
Sat = HP — Prob -.03 [-.12,.01]
Sat — Prob -27* [-.47, -.04] — —
Sat = OP — Prob -.24* [-.44, -.01]
) Fru — HP — Skill -.00 [-.14, .13]
Fru — Skill -12 [-.25,.02] — — )
Fru — OP — Skill - 12%* [-.22, -.05]
Fru — HP — Recr -.00 [-.13, .14]
Fru — Recr -.15 [-.30, .01] — —
Fru — OP — Recr - 15** [-.27, -.05]
Fru — HP — Prob .00 [-.03, .04]
Fru — Prob 38** [.23,.52] — —
Fru — OP — Prob 38** [.23, .54]

Note. Bootstrapped confidence intervals were estimated with maximum likelihood estimation.; B = standardized regression weights; 95% CI =
bias-corrected bootstrapped confidence intervals; Sat = need satisfaction; Fru = need frustration; Skill = skill development motivation; Recr =

recreation motivation; Prob = problematic use; HP = harmonious passion; OP = obsessive passion.; *p < .05; **p < .01.
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Table S3. Mediation analyses including total, direct, and indirect effects for the models pertaining to smartphone gaming (Study 3)

Total effect Direct effect Indirect effect
p 95% ClI p 95% CI S 95% CI
_ Sat — HP — Skill .05 [-.04, .16]
Sat — Skill .07 [-.03, .18] — — _
Sat — OP — Skill .02 [-.01, .09]
Sat = HP — Relax .07 [-.07, .23]
Sat — Relax .09 [-.05, .24] — —
Sat = OP — Relax .02 [-.01, .08]
Sat = HP — Proc -.01 [-.06, .01]
Sat = Proc -12%* [-.22, -.04] — —
Sat = OP — Proc -11* [-.21, -.03]
) Fru — HP — Skill .04 [-.05, .15]
Fru — Skill .02 [-.09, .13] — — )
Fru — OP — Skill -.02 [-.09, .03]
Fru — HP — Relax .07 [-.08, .22]
Fru — Relax .04 [-.11, .19] — —
Fru — OP — Relax -.03 [-.09, .01]
Fru = HP = Proc -.01 [-.07,.01]
Fru — Proc 14* [.05, .26] — —
Fru = OP — Proc 15* [.05, .29]

Note. Bootstrapped confidence intervals were estimated with maximum likelihood estimation.; g = standardized regression weights; 95% CI =
bias-corrected bootstrapped confidence intervals; Sat = need satisfaction; Fru = need frustration; Skill = skill development motivation; Relax =

relaxation motivation; Proc = procrastination motivation; HP = harmonious passion; OP = obsessive passion.; *p <.05; **p < .01.
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Table S4. Mediation analyses including total, direct, and indirect effects for the models pertaining to Facebook use (Study 4)

Total effect Direct effect Indirect effect
p 95% ClI p 95% ClI S 95% CI
Sat = HP — Pers -.02 [-.13, .06]
Sat — Pers -.10 [-.24, .04] — —
Sat = OP — Pers -.07 [-.16, -.01]
Sat = HP — Self -.02 [-.10, .06]
Sat — Self -.07 [-.18, .05] — —
Sat = OP — Self -.05 [-.13, -.00]
Sat = HP — Over .00 [-.02, .04]
Sat = Over -11 [-.23, -.01] — —
Sat = OP — Over -11 [-.24, -.01]
Fru — HP — Pers .07 [-.01, .20]
Fru — Pers 15* [.02, .27] — —
Fru = OP — Pers .07* [.01, .16]
Fru — HP — Self .07 [-.01, .16]
Fru — Self 12* [.00, .23] — —
Fru — OP — Self .05 [.00, .13]
Fru — HP — Over -.00 [-.06, .03]
Fru — Over A1* [.01, .20] — —
Fru — OP — Over A1* [.02,.21]

Note. Bootstrapped confidence intervals were estimated with maximum likelihood estimation.; g = standardized regression weights; 95% CI =
bias-corrected bootstrapped confidence intervals; Sat = need satisfaction; Fru = need frustration; Pers = Persistence; Self = Self-expression; Over

= Overuse; HP = harmonious passion; OP = obsessive passion.; *p <.05; **p < .01.
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