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Abstract

- Patti M. Valkenburg'

Social media are often believed to distract adolescents’ attention. While existing research has shown that some adolescents
experience more social media-related distraction than others, the explanations for these differences remain largely unknown.
Based on Self-Determination Theory, this preregistered study investigated two social connectivity factors (fear of missing
out [FoMO] and friendship accessibility expectations) and two disconnectivity factors (self-control strategies and parental
restrictions) that may explain heterogeneity in social media-related distraction. We used data collected through a measurement
burst design, consisting of a three-week experience sampling method study among 300 adolescents (21,970 assessments) and
online surveys. Using N=1 analyses, we found that most adolescents (77%) experienced social media-related distraction.
Contrary to expectations, none of the connectivity or disconnectivity factors explained differences in social media-related
distraction. The findings indicate that social media are a powerful distractor many adolescents seem to struggle with.
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Social media hold considerable power to distract adoles-
cents’ attention. For instance, a majority of adolescents
admit that they are often distracted by social media while
doing homework or while being with others (Rideout &
Robb, 2018). Moreover, both cross-sectional and longi-
tudinal research among adolescents and young adults has
shown that social media use (SMU) is related to increased
distraction and related problems, such as lack of concen-
tration (Aalbers et al., 2019; Levine et al., 2007; Siebers
et al., 2021; Xie et al., 2021). Many negative consequences
of social media-related distraction have been reported
over the past decade, including impaired task performance
(Brooks, 2015), lower academic achievement (Dontre, 2021;
Rosen et al., 2013), and impaired well-being (Brooks, 2015;
Johannes et al., 2020).

While growing evidence points to an association of SMU
with distraction, it has recently been questioned whether
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such association holds for all adolescents (Siebers et al.,
2021). Media effects theories, such as the Differential Sus-
ceptibility to Media Effects Model assume that the extent of
social media-related distraction may differ across adoles-
cents (Valkenburg & Peter, 2013). Nevertheless, with one
exception (Siebers et al., 2021), such heterogeneity across
adolescents has hardly been tested empirically. Recently,
Siebers et al. found that whereas 82% of adolescents expe-
rienced social media-related distraction, 16% of adolescents
experienced no change in distraction, and 2% experienced
less distraction when using social media.

Although demonstrating heterogeneity in the associa-
tion of SMU with distraction is a significant first step, an
important gap in the literature is that we do not yet know
what causes this heterogeneity. In other words, why do most
adolescents experience more distraction at moments when
they use more social media, while some others experience
less distraction or no change in distraction at all? It is only
by answering this question that we can understand which
adolescents have a higher risk of experiencing attentional
problems related to SMU. Such an understanding is impor-
tant since maturation of attentional control, that is, the
ability to focus attention and control potential distractions
(Diamond, 2013), is an important developmental task for
adolescents (Luna, 2009; Luna et al., 2004). In addition, only
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by knowing the causes of social media-related distraction,
targeted interventions can be tailored to the group of adoles-
cents who suffer most from social media-related distraction
(Rodriguez et al., 2021).

The current study will address this gap in the literature
by investigating why adolescents differ in the extent to
which they experience social media-related distraction.
Using a person-specific approach, this study investigates
1) the average within-person association of SMU with
momentary distraction, 2) person-to-person heterogene-
ity in this association, and 3) factors that could explain
person-to-person heterogeneity in this association. Based
on Self-Determination Theory (SDT; Ryan & Deci, 2000),
this study examines four factors that may explain heter-
ogeneity in social media-related distraction: two social
connectivity factors (i.e., fear of missing out [FoMO] and
friendship accessibility expectations) and two discon-
nectivity factors (i.e., self-control strategies and parental
restrictions). The current study uses data from a preregis-
tered measurement burst design study that combined expe-
rience sampling method (ESM) assessments with online
survey data among a sample of 300 adolescents (21,970
ESM observations in total).

Social connectivity factors to explain
heterogeneity in social media-related
distraction

To understand how social connectivity factors may explain
heterogeneity in social media-related distraction, we may
rely on the premises of Self-Determination Theory (SDT;
Ryan & Deci, 2000). Although SDT does not make any
predictions on the link between social media use and dis-
traction, it does address the mechanisms that may lead
to social media-related distraction. According to SDT,
adolescents have a need for relatedness or social connec-
tivity. Social media are an important tool for adolescents
to satisfy this need (Chen et al., 2021; Przybylski et al.,
2013; Sheldon et al., 2011). In fact, social connectivity is
one of the most important reasons why adolescents use
social media (Allen et al., 2014). Adolescents’ need for
social connectivity may generate social media checking
routines that happen frequently, automatically, and some-
times even unnoticed (Bayer et al., 2016; Heitmayer &
Lahlou, 2020). This may distract adolescents’ attention
from other important tasks or goals. Therefore, the first
aim of our study is to investigate the explanatory role of
two connectivity factors in the association of SMU and
distraction: fear of missing out (FoMO) and friendship
accessibility expectations.
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Fear of missing out

Fear of missing out (FoMO) is the fear that arises when
people are reminded of socially rewarding situations in
which they cannot be involved (Przybylski et al., 2013). For
instance, adolescents may get worried if they find out that
others are having fun without them, when they miss out
on a get-together, or when they do not know what others
are doing. In line with the premises of SDT (Ryan & Deci,
2000), previous research suggests that adolescents whose
need for social connectivity is less satisfied, experience
more FoMO (Przybylski et al., 2013). Adolescents with
high levels of FOMO have a strong need to constantly con-
nect with others and a strong tendency to draw their atten-
tion to social media (Beyens et al., 2016). Research already
showed that adults with higher levels of FOMO experience
more social media-related distractions in a variety of con-
texts, for instance while studying (Al-Furaih & Al-Awidi,
2021; Przybylski et al., 2013), while interacting with
others (Chotpitayasunondh & Douglas, 2016; Franchina
et al., 2018; Schneider & Hitzfeld, 2021), and during daily
ongoing activities (Milyavskaya et al., 2018; Rozgonjuk
et al., 2019). Although these associations have not yet been
investigated among adolescents, previous research suggests
that FOMO is relatively stable across different age groups
(Barry & Wong, 2020). Therefore, we hypothesize:

H1: Adolescents with higher levels of FOMO experi-
ence more social media-related distraction than adoles-
cents with lower levels of FoMO.

Friendship accessibility expectations

Based on SDT (Ryan & Deci, 2000), it can be assumed
that not only adolescents’ internal need for social con-
nectivity may drive their SMU, but also their expectations
about social connectivity towards others. The constant
availability created by social media shapes expectations
and demands for social connectivity, especially among
adolescents (Marino et al., 2020; Nesi et al., 2018). For
instance, adolescents expect that others are always acces-
sible via social media and react quickly to their social
media posts (van Driel et al., 2019). Moreover, adolescents
often wait for likes or comments from others after having
posted something on social media (Jong & Drummond,
2016). These friendship accessibility expectations may
influence the extent to which social media distract adoles-
cents’ attention. Specifically, adolescents who have high
friendship accessibility expectations may feel a need to
constantly check their social media to verify whether they
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have received any reactions (Bayer et al., 2016; Heitmayer
& Lahlou, 2020). This heightened alertness, or online
vigilance (Johannes et al., 2019), may make it difficult
for these adolescents to focus and sustain their attention.
Therefore, we hypothesize:

H2: Adolescents with higher friendship accessibility
expectations experience more social media-related dis-
traction than adolescents with lower friendship accessi-
bility expectations.

Disconnectivity factors to explain
heterogeneity in social media-related
distraction

Besides a need for social connectivity, SDT argues that
adolescents also have a need for autonomy and competence
(Ryan & Deci, 2000). Adolescents may satisfy their need
for autonomy by experiencing ownership of their behavior
and decisions, and they may satisfy their need for compe-
tence by feeling efficacious and being able to successfully
deal with challenges. As adolescents often use social media
automatically (Bayer et al., 2016) and often experience dif-
ficulties in resisting temptations (Casey & Caudle, 2013),
such as notifications and beeps, social media may frustrate
adolescents’ needs for autonomy and competence. Discon-
nectivity (e.g., trying to avoid social media distractions) may
give adolescents a sense of control, allowing them to restore
their needs for competence and autonomy. Adolescents who
are better able to disconnect from social media may experi-
ence fewer social media-related distractions than adolescents
who are less able to do so. Therefore, the second aim of this
study is to investigate the explanatory role of two discon-
nectivity factors in the association of SMU with distraction:
self-control strategies and parental restrictions.

Self-control strategies

Building on SDT, it can be assumed that adolescents adopt
self-control strategies that prevent social media-related dis-
tractions in order to maintain a sense of competence and
autonomy. Indeed, previous research pointed at a positive
association between self-control and need satisfaction among
adolescents in a school setting (Orkibi & Ronen, 2017).
Social media self-control strategies reflect pre-determined
self-imposed rules that are aimed at avoiding social media
temptations that may hamper long-term goals (see Brevers
& Turel, 2019; Duckworth et al., 2018). Studies have iden-
tified different strategies to avoid social media distractions
(Brevers & Turel, 2019), including preventing access (e.g.,
making sure that the phone is not around), modifying device
features (e.g., putting the phone on airplane mode), and

straightforward self-control (e.g., forcing oneself not to use
social media). Previous research has suggested that some
adolescents exert more self-control than others (Casey &
Caudle, 2013; Willems et al., 2019), which may explain why
some adolescents experience more social media-related dis-
traction than others. Based on this evidence, we hypothesize:

H3: Adolescents who use social media self-control strat-
egies less often experience more social media-related
distraction than adolescents who use social media self-
control strategies more often.

Parental restrictions

In addition to self-control, SDT argues that adolescents’
social environment may promote their development of
autonomy and competence (Ryan & Deci, 2000). According
to SDT, parents may stimulate the development of auton-
omy and competence by engaging in autonomy-supportive
parenting (Grolnick et al., 1997). Similarly, researchers have
argued that parents who engage in autonomy-supportive
media-specific parenting may stimulate adolescents’ auton-
omy development (Valkenburg et al., 2013). Such media-
specific parenting may thus help adolescents to control
their SMU and to prevent social media-related distraction.
For instance, parents can set limits to the amount of ado-
lescents’ screentime and restrict adolescents’ phone use at
undesired moments, such as at bedtime, while doing home-
work, while having dinner, or while talking to someone
(Shin & Li, 2016; van den Eijnden et al., 2021). However,
parents differ in the extent to which they restrict adoles-
cents’ phone use. For example, a recent study showed that
about half of the parents allowed their adolescents to use
their phone around bedtime, whereas the other half did not
(van den Eijnden et al., 2021). Such differences in parental
restrictions may explain why some adolescents experience
more social media-related distraction than others. There-
fore, we hypothesize:

H4: Adolescents whose parents impose less phone restric-
tions experience more social media-related distraction
than adolescents whose parents impose more phone
restrictions.

Methods

The current preregistered study (https://osf.io/zgr2k/) is part
of a larger project that investigates the psychosocial conse-
quences of SMU for adolescents. This larger project was
approved by the Ethical Review Board of the first author’s
university. The project ran from November 2019 to June
2022 and used a measurement burst design that included
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two three-week ESM bursts, two pre-ESM surveys, and six-
teen online surveys. A previous study of this project inves-
tigated the association between SMU and distraction using
data from the first ESM burst and the first pre-ESM survey
(conducted in December 2019). The current study aims to
extend this previous study by investigating whether the het-
erogeneity in the association between SMU and distraction
can be explained by social connectivity and disconnectivity
factors. To that end, this study used data from the second
ESM burst and the second pre-ESM survey (conducted in
June 2020), and four online surveys.

Participants

Participants were recruited from a secondary school in the
southern area of the Netherlands. In total, 745 adolescents
were invited to participate in the larger project. A total of
400 (54%) adolescents obtained parental consent, and 388
(52%) also provided informed assent themselves to partici-
pate. A group of 312 participants participated in the second
ESM burst. Twelve participants were excluded from the
analyses because they did not complete the pre-ESM survey,
which was necessary for receiving the ESM surveys (n=_8),
or because they did not use social media at least once a week
(n=4). Thus, the final sample size consists of 300 adoles-
cents. The mean age of participants in this sample was 14.62
(SD=0.70), 58% were girls, and 96% were born in the Neth-
erlands and identified as being Dutch. The level of educa-
tion was roughly equally distributed across the sample: 37%
prevocational secondary education track, 34% intermediate
general secondary education track, and 29% academic pre-
paratory education track. The sample was representative of
the specific area in the Netherlands in terms of educational
level and ethnic background (Statistics Netherlands, 2020).

ESM Surveys

Shortly before the onset of the second ESM burst, adoles-
cents received online instructions as to how to install the
Ethica app that was required for receiving the ESM surveys.
Upon successful installation, a pre-ESM survey was sent to
participants to ask them which social media platforms they
used regularly (i.e., at least once a week). During the sec-
ond ESM burst, participants received six 2-min surveys each
day, for 21 consecutive days (126 momentary assessments
in total). The surveys were sent through the Ethica app at
random time points within fixed time intervals (see https://
osf.io/b8vsa/ for the trigger scheme). Participants received
a notification each time when a new survey was available,
and a reminder after 10 min, if needed. The number of items
included in the survey varied between 19 and 32, depend-
ing on the moment of the day the survey was sent. Each
survey included questions about SMU and distraction and
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other questions that were not used in this study. Of the 300
participants, 293 received questions about WhatsApp (98%),
261 about Instagram (87%), and 232 about Snapchat (77%).
Alternative questions were used to ensure that all adoles-
cents received the same number of questions per survey. All
participants were assured that their responses would be kept
anonymous and treated confidentially.

Of the 37,800 ESM surveys that were sent (300 partici-
pants * 126 momentary assessments), 21,970 were (par-
tially) completed, resulting in a net compliance of 58%.
On average, participants completed 73.23 ESM surveys
(SD=34.77; range = 3—126; median =79.50). Participants
received €0,30 for every completed ESM survey and €0,50
for the lengthier ESM survey at the end of the day. Moreo-
ver, participants who completed all six surveys on one day
were automatically nominated for the lottery that took place
on the subsequent day, in which four randomly selected par-
ticipants won an additional €25. Participants were updated
about their compliance and earnings on a daily basis via
personal messages and via an interactive real-time monitor-
ing website (built with Shiny R; Chang et al., 2020).

Online surveys

From the start of the first ESM burst until the end of the
second ESM burst, participants received online surveys that
were accessible via Qualtrics on a biweekly basis. In total,
the online surveys were distributed in sixteen waves. The
variables of interest in this study were measured in wave
5 (FoMO), wave 15 (friendship accessibility expectations),
and wave 14 (self-control strategies and parental restric-
tions). If participants had not completed the questions in
the respective waves, they were offered the opportunity to
complete them on a second occasion as part of the end-of-
study survey in wave 16, which was administered right after
the end of the second ESM burst. Participants had up to two
weeks to complete each online survey. All participants were
assured that their responses would be kept anonymous and
treated confidentially. Completion of an online survey was
rewarded with €2. Those participants who completed the
online surveys within two days were automatically nomi-
nated for the lotteries in which four participants won an
additional €25.

Power analysis

The required sample size for the ESM study was based on
a priori power analyses for the larger project (see https://
osf.io/tk8pw/). These analyses showed that 300 participants
and 63 assessments (i.e., assuming 50% compliance) were
required to detect small effect sizes and variance around
these effects, given 80% power and an alpha of 5%. Since
the two connectivity and two disconnectivity factors were
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assessed in different online surveys, the actual number of
participants included in the analyses depends on the number
of participants who completed the social connectivity and
disconnectivity items (i.e., n =260 for FoMO, n=256 for
friendship accessibility expectations, n =262 for self-control
strategies, and n =262 for parental restrictions). We re-esti-
mated the preregistered power based on the smallest sample
size, that is, the number of participants who completed the
friendship accessibility expectation items (n=256), and the
average of their completed ESM surveys (i.e., 78 assess-
ments; 19,968 in total). This resulted in 94% power to detect
small effect sizes with an alpha of 5% (see https://osf.io/
whnmd/), thus the smallest sample size had sufficient power
to test our hypotheses.

Measures
Social media use (ESM)

SMU was operationalized with three items measuring how
much time in the past hour participants had spent using a
specific social media platform. Based on a national survey
among 14- and 15-year-olds, we selected the three most
frequently used social media platforms among middle ado-
lescents: Instagram, WhatsApp, and Snapchat (van Driel
et al., 2019). For each of the social media platforms that
participants used at least once a week, as indicated in the
pre-ESM survey, they were asked to indicate how much time
they had spent using the platform in the past hour on a visual
analogue scale (VAS). The answer options ranged from 0
to 60 min, with 1-min intervals. The overall SMU variable
was created by summing the three SMU items per person
per measurement point. Sum scores exceeding 60 min were
recoded to 60 min.

Distraction (ESM)

To measure distraction, participants were asked to respond
to the question “To what extent were you distracted by some-
thing over the past hour?”, using a 7-point scale ranging
from O (not at all) to 6 (completely), with 3 (a little) as the
midpoint. This item was based on the momentary attentional
control measure of Chin et al. (2020).

Fear of missing out (FoMO; online survey)

FoMO was measured with the five items from the Fear of
Missing Out scale (FoMOs; Przybylski et al., 2013) that had
the highest factor loadings within an adolescent sample (Per-
rone, 2016). The subset included the items 1) “T get worried
when I find out that my friends are having fun without me”,
2) “I get nervous when I don't know what my friends are
doing”, 3) “Sometimes I spend too much time keeping up

what's going on”, 4) “When I miss out on a planned get-
together it bothers me”, and 5) “It bothers me when I can't
attend a meeting with friends”. Participants responded to all
items on a 5-point Likert scale ranging from 1 (totally agree)
to 5 (totally disagree), with 3 (don’t agreeldon’t disagree) as
the midpoint. The items loaded on one factor and had good
reliability (Eigenvalue =2.74; Cronbach’s a =0.86).

Friendship accessibility expectations (online survey)

We measured friendship accessibility expectations using two
items that we created based on insights from Hall and Baym
(2012) and Nesi et al. (2018): 1) “I find it important that my
close friends respond quickly via social media when I send
them something” and 2) “I find it important that my close
friends are always accessible via social media”. Participants
responded to both items using a 5-point scale ranging from 1
(not at all) to 5 (completely), with 3 (a little) as the midpoint.
The two items loaded on one factor and had good reliability
(Eigenvalue =1.35; Cronbach’s «=0.81, r=0.67).

Self-control strategies (online survey)

Self-control strategies were assessed using three items that
were based on the Process Model of Self-Control (Duckworth
et al., 2016) and on the most frequent strategies that partici-
pants used to control their SMU, which we assessed in the
eleventh online survey. Participants were asked “How do you
make sure social media do not distract you?” and to indicate
how often they applied each of the three listed strategies: 1) I
make sure that my phone is not around”, 2) “I put my phone
on silent, on airplane mode, or turn it off altogether”, and 3)
“I agree with myself when I may use social media again”.
Participants indicated how often they adopted the specific
self-control strategy using a 5-point scale ranging from 1
(never) to 5 (very often), with 3 (sometimes) as the midpoint.
Reliability estimates were not calculated for the items since
the items represent a multidimensional rather than a unidi-
mensional construct (Widhiarso, 2010).

Parental restrictions (online survey)

Parental restrictions were measured with five items that were
based on the restrictive mediation subscale from the Perceived
Parental Media Mediation Scale (PPMMS; Valkenburg et al.,
2013). All items describe phone restrictions that may be
imposed by parents: “How often do your parents tell you that
you cannot use your phone...” 1) “...for too long?”, 2) “...
while having dinner?”, 3) “...right before you go to sleep?”,
4) “...while doing your homework?”, 5) “...while you are
talking to someone?”. Participants responded to these items
using a 5-point scale ranging from 1 (never) to 5 (very often),
with 3 (sometimes) as the midpoint. The items loaded on one
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factor and had good reliability (Eigenvalue=1.78; Cronbach’s
a=0.73).

Statistical analyses

The analyses followed our preregistered plan (see https://
osf.io/srdfp). We used the statistical software Mplus ver-
sion 8.6 (Muthén & Muthén, 2017) to run the analyses. To
account for the hierarchical structure of the data, we adopted
a multilevel modeling approach. The models were estimated
using the Bayesian Markov Chain Monte Carlo (MCMC)
estimation procedure, which allowed for latent person-mean
centering. This procedure estimates latent person means (for
between-person analyses) and latent person-mean centered
scores (for within-person analyses) of SMU and distraction.
This procedure is preferred over observed person-mean
centering as it reduces biases and enhances interpretability
(McNeish & Hamaker, 2020). An important advantage of the
Bayesian approach is that it standardizes the parameters for
each single person, providing person-specific within-person
standardized parameters (Schuurman et al., 2016). An addi-
tional advantage is that it calculates uncertainty measures for
each single person, including person-specific p values and
credible intervals around the person-specific associations,
to assess the significance of the effects at the N=1 level
(Schuurman et al., 2016).

The models were specified using a two-step model build-
ing approach. The first model (Model 1) included distraction
as the outcome variable and SMU as a predictor both at the
between- and within-person level (fixed effects). In addi-
tion, the model included two time-related control variables
(notification number of the day and weekday/weekend day)
to detrend the data (see Wang & Maxwell, 2015) and the
between-person variance around the within-person asso-
ciation of SMU and distraction (random effect) to examine
person-specific associations. In the second model (Model
2), Model 1 was extended by four cross-level interactions to
examine the moderating effects of FOMO, friendship acces-
sibility expectations, self-control strategies, and parental
restrictions on the association of SMU and distraction. To
do so, we correlated the scores of the moderating factors
with the within-person associations of SMU with distraction.
We included correlations between the moderators, SMU, and
distraction to obtain more stable estimates.

Both models were estimated with 5,000 iterations and
converged successfully, since the Potential Scale Reduction
(PSR) values were very close to 1 (Model 1: 1.000; Model
2: 1.001), the density plots looked nice and smooth, and
the trace plots looked like fat caterpillars without spikes or
irregularities. We then doubled the number of iterations to
rule out a potential pre-mature stoppage problem (Schultz-
berg & Muthén, 2018, p. 514). The PSR values for both
models were 1, and the results did not deviate from the
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models with 5,000 iterations. The fixed effects and person-
specific effects were interpreted based on the effect sizes
and (Bayesian) p values. The smallest effect size of inter-
est (SESOI; Lakens et al., 2018) was 0.10 for the between-
person associations (e.g., cross-level interactions; Gignac &
Szodorai, 2016) and 0.05 for the within-person associations
(Adachi & Willoughby, 2015).

Data availability

All materials of the current study, including the preregistra-
tion (https://osf.io/zgr2k/) and the syntaxes in Mplus and R
(https://osf.io/whnmd/), and preregistered materials of the
larger project including the sampling plan, data collection
procedure, and sample size rationale (https://osf.i0/327¢cx),
are publicly available on the Open Science Framework
(OSF). The anonymized data set that was used for the cur-
rent study is available in Figshare (see https://doi.org/10.
21942/uva.16929505.v2).

Results
Descriptives and correlations

As shown in Table 1, adolescents spent on average 15 min
(8D =15.8) per hour on social media and experienced on
average little distraction (M =1.84, SD=1.81). Both the
between-person (r=0.47) and within-person correlations
(r=0.18) of SMU with distraction were significantly posi-
tive. The intra-class correlations (ICCs) of SMU and distrac-
tion were both 0.51, indicating that practically half of the
variance in SMU and distraction can be attributed to changes
within persons, and half of the variance can be attributed to
differences between persons.

Between-person, within-person, and person-specific
associations

We first examined the between-person, average within-
person, and person-specific associations of SMU with dis-
traction. Model 1 (see Table 2) showed a positive between-
person (f=0.48, p<0.001) and a positive within-person
association of SMU with distraction (f=0.18, p <0.001).
This indicates that on average adolescents who spent more
time using social media than their peers also experienced
more distraction than their peers, and that on average ado-
lescents experienced more distraction at moments when
they spent more time using social media. The person-
specific associations of SMU with distraction ranged from
f=-0.41 to p= +0.82. Based on our SESOI, the asso-
ciation of SMU with distraction was negative for 7% of
adolescents (f <-0.05, n=21), non-existent to very small
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Table 1 Descriptive statistics Study variable Descriptives Correlations
and correlations for all study
variables Range M SD 1 2 3 4 5
1. Distraction 0-6 1.84 1.81 — 18
2. SMU 0-60 14.46 15.83 AT —
3. FOMO 1-5 243 1.02 127 A1 —
4. FAE 1-5 3.06 1.06 10" 08" a7 —
5.SCS 1-5 217 0.86 -7 05" 01 02" —
6. PR 1-5 2.04 0.74 08" .00 15 08" 217

Note. SMU social media use, FoMO fear of missing out, FAE friendship accessibility expectations, SCS
self-control strategies, PR parental restrictions. The correlation above the diagonal line represents the
within-person correlation and the correlations below the diagonal line represent between-person correla-
tions. Because FoMO, FAE, SCS, and PR were measured only once, no within-person associations are

available. * p<.05 ™ p<.01

for 16% of adolescents (-0.05 < <0.05, n=49), and posi-
tive for 77% of adolescents (> 0.05, n=230). Based on
person-specific significance tests, 38% were significantly
positive, 2% significantly negative, and 61% not significant.
Figure 1 shows the distribution of all person-specific asso-
ciations and credible intervals around these person-specific
associations.

To illustrate the difference in person-specific asso-
ciations, Fig. 2 includes two N =1 time series of the co-
fluctuation between SMU and distraction for one partici-
pant with a positive person-specific association (upper
time series) and one with a non-existent person-specific
association (lower time series). For the participant with
a positive association, SMU and distraction co-fluctu-
ated regularly, meaning that increases in SMU were often
accompanied by increases in distraction, and decreases in
SMU were often accompanied by decreases in distraction.
For the participant for whom there was no association
between SMU and distraction, increases in SMU were
accompanied by increases in distraction at some moments
and by decreases in distraction at other moments.

In addition to the associations between SMU and distrac-
tion, we also explored the associations between the social
connectivity and disconnectivity factors. At the between-
person level, FOMO (=0.14, p <0.01) and friendship
accessibility expectations (p=0.15, p<0.01) were posi-
tively associated with distraction, whereas self-control strat-
egies was negatively associated with distraction (=-0.10,
p <0.05; see Model 2 in Table 2). This indicates that ado-
lescents with higher levels of FoMO and friendship acces-
sibility expectations, and fewer self-control strategies than
their peers had a higher tendency to get distracted than their
peers. In addition, FOMO (f=0.21, p <0.01) and friend-
ship accessibility expectations (8=0.18, p<0.01) were
positively associated with SMU, implying that adolescents
with higher levels of FOMO and friendship accessibility
expectations than their peers generally spent more time on

p<.001

social media than their peers. Parental restrictions were not
related to adolescents’ level of distraction or SMU.

Investigating hypotheses

Our preregistered hypotheses predicted that adolescents who
had higher levels of FOMO (H1), higher friendship acces-
sibility expectations (H2), who used self-control strategies
less frequently (H3), and who had fewer parental restrictions
(H4) would have more social media-related distraction than
their peers. However, none of the hypotheses were confirmed
(see Model 2). We found no evidence that FOMO (f=0.02,
p=0.39), friendship accessibility expectations (f=-0.13,
p=0.06), self-control strategies (§=0.00, p=0.48), or
parental restrictions (§=0.08, p=0.16) accounted for the
differences in person-specific associations of SMU with dis-
traction. Accordingly, Fig. 3 shows that the distribution of
the person-specific associations does not differ for adoles-
cents high and low in FOMO, friendship accessibility expec-
tations, self-control strategies, and parental restrictions.

Discussion

Social media-related distraction is a major concern among
parents, teachers, and the society at large, especially during
the COVID-19 pandemic, when adolescents’ screen time
was at an all-time high (Nagata et al., 2021; Paschke et al.,
2021). The current study showed that social media-related
distraction is indeed common among adolescents, with 77%
of adolescents experiencing more distraction as they spend
more time using social media. We partly replicated a recent
ESM study by Siebers et al. (2021), which was conducted in
November 2019 among the same sample of adolescents, six
months before the current study. In comparison to Siebers
et al. (2021), we found both a stronger positive between-
person association (§=0.48 vs p=0.31 in Siebers et al.) and
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Table 2 Model parameters of

the fixed and random effects Model 1 Model 2
models b i 95% CI b B 95% CI

Fixed effects

Within-person
Time => Distraction 0.044 057" [.044,.069]  0.044 057" [.044, .070]
Day of the week => Distraction 0.011 .008 [-.021,.038] 0.013 .010 [-.020, .038]
SMU = Distraction (Beta) 0.022 183" [.163,.2011  0.022 1857 [.166, .204]

Between-person
SMU = Distraction 0.053 476" [ .381,.563]  0.045 399" [.295, .497]
FoMO = Distraction 0.174 138" [.028, .243]
FAE = Distraction 0.187 153" [.042, .263]
SCS => Distraction -0.148  -.097" [-.203,.009]
PR = Distraction 0.156 .090 [-.018, .201]
FoMO = SMU 2.328 206" [.080, .328]
FAE = SMU 1.923 176" [.054, .294]
SCS = SMU 0571 -.042  [-.164, .079]
PR = SMU 0.497 032 [-.092, .152]
FoMO = Beta (H1) 0.001 022 [-.131, .170]
FAE = Beta (H2) -0.003 -.127 [-.276,.028]
SCS = Beta (H3) 0.000  —.005 [-.157,.152]
PR = Beta (H4) 0.003 .081 [-.077, 233]

Random effect o2 95% CI o2 95% CI
SMU = Distraction 0.001"" [0.001, 0.001] 0.001°** [0.001, 0.001]

Other variances (residual) o2 95% C1 o’ 95% CI
Distraction (within-person) 1.479" [1.452,1.508] 1.479"" [1.452, 1.508]
Distraction (between-person) 1.301°" [1.109, 1.549] 1.207°" [1.022, 1.445]

Explained variance R? 95% CI R? 95% CI

Within-person
Distraction 088" [.081, .097] 089" [.080, .097]

Between-person
Distraction 226" [.145, 317] 3047 [.216, .397]
SMU 1077 [.046, .185]
Beta 039" [.006, .106]

Note. bs are unstandardized effects. Ps are standardized effects using STDY for the categorical and STDYX
for the continuous variables. The day of the week is coded as 0 for weekdays and 1 for weekend days. SMU
social media use, FoMO fear of missing out, FAE friendship accessibility expectations, SCS self-control
strategies, PR parental restrictions. p values represent one-tailed Bayesian p values (McNeish & Hamaker,
2020). " p<.05 ™ p<.01 ™" p<.001

a stronger within-person association of SMU with distrac-
tion (3=0.18 vs f=0.12 in Siebers et al.).

Our findings imply that across only six months, both the
between- and within-person associations of SMU with dis-
traction have increased. Whereas Siebers et al. (2021) found
that SMU explained 10% of the between-person variance in
distraction, in the current study it explained 23% of this vari-
ance. An explanation for these increases in between- and with-
person associations may be that the study of Siebers et al.
was conducted just before the COVID-19 pandemic, while
the current study took place in June 2020, amid the pandemic,

@ Springer

when smartphones and social media were more popular than
before (Nagata et al., 2021; Paschke et al., 2021) and had more
potential than ever to distract adolescents’ attention.

In line with Siebers et al. (2021), we found that the
majority of adolescents experienced social media-related
distraction (77% vs 83% in Siebers et al.). This prepon-
derance has also been reported in related work, in which
93% of students experienced smartphone-induced procras-
tination (Aalbers et al., 2021). However, when comparing
the results of the distraction and procrastination studies
with those of studies on well-being (Beyens et al., 2020;
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Valkenburg et al., 2022) and depression (Rodriguez et al.,
2021), it becomes clear that the distribution of the person-
specific associations in the distraction and procrastination
studies is far more skewed to the right than the distribution
of the person-specific associations in the well-being and
depression studies, which are clustered around zero. This
means that the associations of SMU with distraction and
procrastination are considerably more sizeable than those
of SMU with well-being and depression.

Even though our results showed that most adolescents
experienced social media-related distraction, some ado-
lescents did not. Relying on Self-Determination Theory
(SDT; Ryan & Deci, 2000), we tried to explain these dif-
ferences by examining whether two connectivity factors
and two disconnectivity factors accounted for differences
in the person-specific associations. More specifically, we
hypothesized that the differences in social media-related
distraction could be explained by differences in FoMO
(H1), friendship accessibility expectations (H2), adoles-
cents’ self-control strategies (H3), and parental restrictions
(H4). However, none of these hypotheses received support.

A potentially convincing explanation why the social con-
nectivity factors could not explain the heterogeneity in the
person-specific associations may be that social media-related

Fig. 1 Distribution of the
person-specific associations
of SMU with distraction

and person-specific credible
intervals. Note. Each shaded
point represents a person-
specific association. Each bar
represents the person-specific
Bayesian credible interval.

distraction is not a consequence of adolescents’ disposi-
tions, but of the addictive design of social media platforms
(Vanden Abeele et al., 2022). From this perspective, SMU
is considered to be impulse-response behavior, over which
users have little conscious control (Vanden Abeele, 2020).
To avoid social media-related distractions, adolescents may
adopt self-control strategies, such as making sure that their
phone is not around or turning on airplane mode (Brevers
& Turel, 2019). And parents may set limits on when and
how long adolescents can use social media (Shin & Li,
2016; van den Eijnden et al., 2021). However, this addictive
design explanation does not seem plausible, as we found that
the degree of social media-related distraction that adoles-
cents experienced did not depend on how often adolescents
adopted social media self-control strategies or to what extent
parents imposed phone restrictions.

A more convincing explanation is that social media-
related distraction depends on adolescents’ capacity to man-
age situational temptations (Vanden Abeele et al., 2022).
Media effects theories, such as the Differential Suscepti-
bility to Media Effects Model (Valkenburg & Peter, 2013),
argue that differences in adolescents’ susceptibility to media
effects cannot only be explained by stable dispositions but
also by transient dispositions. For example, adolescents
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Fig.2 N=1 time series show-
ing the person-specific associa-
tion of SMU with distraction.
Note. The x-axis shows the

day of the study (range 1-21).
The y-axis shows the value of
distraction (red; 0=not at all

to 6 =completely) and SMU in
10 min (blue-green; 0=0 min
to 6 =60 min). The upper graph
represents the time series of a
participant for whom the asso-
ciation of SMU with distraction
was strongly positive, and the
lower graph represents the time
series of a participant for whom
the association was non-existent

o =~ N WO

o =N WO

may temporarily fail to focus their attention as a result of
increased depletion (Englert & Bertrams, 2015; Garrison
et al., 2019), boredom (Hunter & Eastwood, 2018), or sleep
deprivation (Xanidis & Brignell, 2016). This explanation
seems plausible, as Fig. 1 shows that many person-specific
associations have a relatively wide credible interval. This
indicates that there is considerable fluctuation in the asso-
ciation between SMU and distraction within a person. This
is also illustrated by the N=1 time series in Fig. 2: An
increase in adolescents’ SMU may be associated with an
increase in distraction at some moments but not at other
moments. For example, the upper N=1 time series reflects a
strong positive association of SMU with distraction, which
suggests predominantly positive momentary associations
within this adolescent. However, the lower N=1 time
series reflects an overall null effect, which is comprised of

FoMO |

YO N YT ©O®
QQQQQQ
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A3 © %
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—— distraction —— SMU (in ten minutes)
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momentary positive and negative associations of SMU with
well-being that cancel each other out. Thus, the presence
of social media-related distraction evidently varies within
adolescents and may depend on person- and context-spe-
cific factors (Vanden Abeele et al., 2022). Therefore, future
research is encouraged to investigate to what extent differ-
ences in social media-related distraction can be explained
by such factors.

Even though the social connectivity and disconnectiv-
ity factors could not explain the heterogeneity in social
media-related distraction, we believe that both deserve
further research attention. Specifically, even though FoMO
and friendship accessibility expectations did not moder-
ate the within-person association of SMU and distraction,
both factors were significantly positively associated with
adolescents’ SMU. This confirms what we would expect

CS PR

-02
0.0
02
0.6
0.8

04

Person-specific association

Fig. 3 Distribution of the person-specific associations of SMU with
distraction for adolescents with high and low levels of FOMO, friend-
ship accessibility expectations (FAE), self-control strategies (SCS),
and parental restrictions (PR). Note. The black solid vertical lines
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indicate the overall within-person associations of SMU and distrac-
tion for each level of the moderator. Negative, non-existent, and posi-
tive person-specific associations are presented in red, grey, and green,
respectively
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based on SDT and previous research (Allen et al., 2014;
Beyens et al., 2016): Adolescents with a stronger need
for social connectivity than their peers spent more time
using social media than their peers. Moreover, adolescents
who experienced more FoMO, who had higher friendship
accessibility expectations, or who less often used self-
control strategies than their peers experienced more dis-
traction than their peers.

While the current study found that SMU often coin-
cides with distraction among adolescents, an open ques-
tion remains whether the social media-related distractions
uncovered in the current study are the result of adolescents’
SMU or their more general problematic smartphone use.
Whereas social media can be accessed on multiple devices,
the smartphone is by far the most popular device for using
social media (Bayer et al., 2022; Deng et al., 2019). As
such, it may not be social media but the smartphone that is
causing distraction. For instance, social media notifications
frequently manifest via smartphones, causing adolescents
to create smartphone checking routines to see whether they
received new messages from others. Consequently, ado-
lescents may develop habitual smartphone use (Bayer &
LaRose, 2018). Such habitual use may even be more dis-
tracting than social media in itself, as it occurs frequently
and fragmentedly (Heitmayer & Lahlou, 2020; Oulasvirta
et al., 2012). Thus, future research is encouraged to investi-
gate to what extent social media-related distraction reflects
smartphone-related distraction.

Finally, research is needed to investigate how social
media-related distraction translates to general failures
in self-regulation. Self-regulation consists of multiple
aspects, including attentional control (Diamond, 2013;
Diehl et al., 2006; Tavares & Freire, 2016) and self-control
(Diamond, 2013; Inzlicht et al., 2021). While the findings
of our study, along with the findings of previous studies
(Aalbers et al., 2021), provide insights into the associations
of SMU with different aspects of self-regulation, that is,
attentional control and self-control, research is needed that
investigates the impact of SMU on adolescents’ general
self-regulation.

Conclusion

Developing attentional control, the ability to focus atten-
tion and control potential distractions (Diamond, 2013), is
an important task in adolescence (Luna, 2009; Luna et al.,
2004). However, the distracting potential of social media
may jeopardize this developmental task, as the current study
found that many adolescents experienced social media-
related distraction. To our knowledge, no existing (social)
media effects study has found such sizeable associations and
with such a degree of consistency as the current study did.

While theoretically valuable, these findings also provide
practical implications for practitioners who seek to help
adolescents to cope with social media-related distraction.
For example, the person-specific associations uncovered in
the current study may help practitioners to develop tailored
prevention and intervention programs and provide personal-
ized advice to strengthen adolescents’ capacity to manage
social media temptations. The fact that the (dis)connectiv-
ity factors could not explain why many adolescents experi-
ence social media-related distraction, while some others do
not, seems to confirm what parents and educators have been
saying for years: Social media are a powerful distractor for
many adolescents.
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