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Highlights
e Smartphones as physical devices and symbols represent social bonds and affiliation
e Beyond mere use, they can help users deal with feeling ostracized
e With smartphones in the pocket, users felt less socially threatened than without
e Social app cues reduced feeling ostracized better than information app cues

e Social app cues reduced feeling ostracized not better than providing no cues at all
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Abstract
When people feel socially threatened and excluded, they could use their mobile phones to
reconnect with others and feel better. We assumed that such positive results can occur even if
mobile phones are not actively used. Rather, it may suffice if users believe that carrying a
mobile phone ensures social connection. This mindset may help users recover a sense of
belonging during self-threatening situations. In two experiments, we asked whether the
smartphone as a physical device or its symbolic representation can aid in everyday self-
threatening situations. In Study 1 (N = 74), participants with their smartphones in their
pockets experienced less threatened belongingness than those who were deprived of their
smartphones. In Study 2 (N = 419), participants who encountered a smartphone symbol with
social apps after feeling socially excluded recovered better than those who encountered a
symbol with informational apps, but showed no difference in recovery compared to those who
encountered no symbol at all. Findings support the idea that smartphones can ‘physically’

buffer against social threats and partially serve as subtle reminders of social bonds.

Keywords: smartphone, social media, self-threat, ostracism, belongingness, need

restoration, coping



First Aid in the Pocket: The Psychosocial Benefits of Smartphones in Self-threatening
Situations
1. Introduction

The smartphone has become the Swiss Army knife of the online generation. Many
applications are now integrated into this mobile multimedia device, transforming it into “the
most complete manifestation of a metamedium” (Humphreys et al., 2018, p. 2794).
Importantly, smartphones “are as much social objects as technological ones” (Brown, 2002,
p. 3) and enable us to stay in perpetual contact (Katz & Aakhus, 2002)—permanently online,
permanently connected (POPC; Vorderer et al., 2016). The ubiquity of smartphones has many
cognitive and affective implications (Katz, 2006; Ross & Campbell, 2021) and can be
detrimental to users’ well-being (e.g., Elhai et al., 2017; LaRose et al., 2014; Reinecke et al.,
2017; Rotondi et al., 2017). For instance, people experience social pressures to be
permanently available (e.g., Halfmann & Rieger, 2019; Ling, 2012; Lutz et al., 2020; Thomée
etal., 2011), feel obliged to respond immediately to messages (e.g., Mai et al., 2015),
procrastinate (e.g., Meier, 2022; Schnauber-Stockmann et al., 2018), fear missing out on
something (e.g., Elhai et al., 2016) or feel ignored and excluded by others (e.g., Buttner &
Rudert, 2021; Hales et al., 2018; Lutz, 2022). However, mobile phones may also benefit
users’ feeling of safety and connectedness by allowing emergency phone calls, anytime and
anywhere (Kang & Jung, 2014; Katz, 2006; Ling, 2004).

Fulfilling this need to belong and social connection is fundamental for human well-
being (e.g., Baumeister & Leary, 1995) whereas feeling socially disconnected, ignored, or

excluded has robust negative consequences (Williams, 2009).! Analogously, social media and

1 Ananonymous reviewer pointed to the world of smartphone use in wildlife and outdoor recreation (e.g., thru-

hiking). Several studies showed that in such a setting, although for some individuals it is most important that
smarphones provide safety and navigation, for others, smartphones can cognitively distract them from
enjoying nature, solitude, or uncertainty (Amerson et al., 2020; Lepp et al., 2021; Rogers & Leung, 2021)
and, thus, in such situations, security and connectedness may not represent the primary goals or even a barrier
to the wellness at stake. We are fully aware of the Janus-faced features of mobile media and their
multivalenced effects but a comprehensive overview would extend the scope of this paper (for a recent
review, see Ross & Campbell, 2021).



instant messengers are the predominantly used applications on mobile devices (Murmuras,
2021). Thus, although phone calls and SMS may still present a direct gateway to facilitate
social support and foster our well-being (e.g., Liu et al., 2019), social media and instant
messaging apps are increasingly taking over these tasks (e.g., Chan, 2018; Cho, 2015;
Lapierre & Zhao, 2022; Taylor & Bazarova, 2021). With the continuing rise of young
“smartphone-only” Internet users (Perrin, 2021), a direct gateway to social well-being may
become even more prevalent in the future, making supportive social networks permanently
available (Taylor & Bazarova, 2021).

In contrast to these direct effects of mobile media use, some early ideas about the
symbolic meaning of smartphones for users’ safety and security go beyond their active use
(e.g., Gergen, 2003; Katz, 2006). Or as Lepp et al. (2021, p. 2) recently put it,

Safety . . . refers to smartphone users’ sense of physical safety in potentially dangerous

social and physical environments, but it also refers to smartphone users’ psychological

safety in knowing that information, resources, and connection are readily accessible at
nearly all times and in all locations.

According to Katz (2006), such indirect social consequences of mobile
communication—or third-order effects— “are subtle, and their causal linkages to the
technological change are contestable (and sometimes even the existence of the phenomena is
disputed)” (Katz, 2006, p. 12). Research from the cognate field of social media provides
initial support for the power of such indirect effects. For instance, even simple symbolic
reminders of social bonds can restore threatened belongingness (e.g., Knausenberger et al.,
2015). Accordingly, these studies go beyond the mere use of smartphones and resonate well
with the ideas of Katz (2006), who suggested that “mobiles can serve a highly symbolic albeit
non-communicative role in emotional connectedness” (p. 27) and that “there is much more to
the mobile phone than consumption. It is the portable power and connectivity that it gives to

users, enormously magnifying their social reach and power to alter distant physical



circumstances” (p. 10). Thus, the symbolic meaning of smartphones as coping tools (Wolfers
& Schneider, 2021) and permanently open windows to our social world may now be deeply
rooted in our POPC mindsets (Klimmt et al., 2018). Put simply, people might not need to
actively use their smartphones to restore threatened belongingness; activating the symbolic
meaning of a smartphone might be sufficient.

To date, however, little research has examined whether smartphone devices and their
symbolic representation can help individuals cope with thwarted belongingness. Thus, the
present studies are among the first that investigate whether and how smartphones as physical
devices and their symbolic representation can fortify a thwarted need to belong, serving as a
(temporary) psychosocial “first aid in the pocket’ to buffer against or cope with self-
threatening situations in everyday life.

2. Smartphones as Buffers Against and Tools to Cope with Threatened
Belongingness

Threats are “is—ought discrepancies with an aversive character” (Greve & Strobl,
2004, p. 194). Besides physical threats like illness, or autonomy threats like loss of control,
one of the most detrimental threats to the self is a social threat: Ostracism—“excluding and
ignoring by individuals or groups” (Williams, 2009, p. 276)—robustly thwarts four
fundamental human needs (i.e., belonging, self-esteem, control, and meaningful existence;
Williams, 2009). Here, the urge to belong and feel connected to others (e.g., Baumeister &
Leary, 1995; Williams, 2009) is crucial because it is not only most threatened by ostracism,
but it is also a major driver of smartphone and social media use (e.g., Hoffner & Lee, 2015;
lannone et al., 2018; VVorderer et al., 2016; VVorderer & Schneider, 2017). Moreover,
smartphones may provide a constant connection to others (“connected presence,” Licoppe,
2004), thereby establishing a feeling of belonging and social connectedness (e.g., Ling, 2004;
Quinn & Oldmeadow, 2013; Taylor & Bazarova, 2021; Walsh et al., 2009; Wei & Lo, 2006).

Notably, a threatened need to belong may effectively be restored via means other than



interpersonal face-to-face interactions (e.g., Gabriel et al., 2016; Gardner et al., 2005) and
computer-mediated interactions via social media and mobile devices in particular (e.g.,
Vorderer & Schneider, 2017). To conceptualize how this coping process may unfold via
(symbolic) smartphones, we distinguish between direct and indirect strategies as formulated
in Gardner et al. (2005)’s extended model of belonging regulation.
2.1 Direct Strategies

After sensing an unsatisfactory state of belonging, individuals pay higher attention to
their social environment and check for social cues. If interpersonal face-to-face interactions
are possible, individuals can use strategies to directly reconnect with others to reestablish an
inclusionary status (Gardner et al., 2005). In a POPC environment, interpersonal online
communication may also serve as an appropriate and efficient way to restore belongingness,
for instance, via directly communicating with others online (e.g., Gross, 2009; groRe Deters &
Mehl, 2013; Notley, 2009; Wei & Lo, 2006). For instance, a recent meta-analysis found that
SNS use was positively related to perceived social support (Domahidi, 2018). Moreover,
prosocial online feedback helps manage challenging life events (Rodriguez-Hidalgo et al.,
2020). Such findings may hold for smartphone use because the most commonly used
smartphone apps are social media apps and instant messengers (Murmuras, 2021). Although
these rather direct strategies of media use could be efficient remedies when face-to-face
interactions are not possible, indirect gateways to pursue belongingness without interpersonal
interactions could be successful avenues as well.
2.2 Indirect Strategies

Gardner et al. (2005) suggested two sets of indirect strategies to restore and buffer
belongingness—social snacking and social shielding. Social snacking refers to the
“[r]eaffirmation of bonds through tangible or intangible social representations” (Gardner et
al., 2005, p. 230). Concerning smartphones, many virtual or physical reminders of social

bonds are possible. For instance, a family portrait as a screen picture could serve as a



reminder of loved ones or the mobile device itself could be a reminder of being permanently
connected (Gardner et al., 2005, pp. 232-236).

Social shielding refers to “[p]rotecting sense of belonging through use of illusions or
surrogates” (Gardner et al., 2005, p. 230). According to Gabriel et al. (2016), social surrogates
can be categorized as (a) being immersed into narrative social worlds (e.g., Mar & Oatley,
2008), (b) parasocial relationships with media figures (for an overview, see Hartmann, 2017),
or (c) reminders of existing social bonds (e.g., Knausenberger et al., 2015; Knausenberger &
Echterhoff, 2018; Knowles et al., 2015, Study 3). All social surrogates are symbolic and help
fulfill social needs without genuine human interaction (Gabriel et al., 2016). Yet, Gabriel et
al. (2016) conclude that these symbolic bonds do not substitute for in-person bonds. Rather,
they complement each other and may function as unique social agents.

Summarized, research on social surrogates suggests that indirect gateways can be quite
short, simple, and even virtual (Gabriel et al., 2016; Gardner et al., 2005). Several lab
experiments (Knausenberger et al., 2015; Knausenberger & Echterhoff, 2018) support this.
After being ostracized, participants completed rating items on a computer while either a
Facebook or a control MS Word icon was displayed in the screen’s corner. Those who were
exposed to the Facebook icon showed less interest in social contact and greater recovery of
belongingness, thereby indicating that the Facebook symbol functions as a subtle virtual
reminder of social contact that suffices to aid thwarted belongingness. Further research also
showed strong associations between mental concepts of social networking sites (SNS) and
relatedness (Chiou et al., 2015; Lee & Chiou, 2013) or positive reactions to social media cues
in general (van Koningsbruggen et al., 2017).

Although none of the discussed literature investigated the role of mobile devices in
coping with the negative effects of ostracism on belonging, we hypothesize that the
smartphone device may serve as a social surrogate as well, mainly because its use is

dominated by social apps (Murmuras, 2021) and closely connected to the POPC mindset



(Klimmt et al., 2018). The underlying mechanisms might be similar to those concerning social
media (e.g., van Koningsbruggen et al., 2017): The reinforcing social use of a smartphone
could strengthen the association between the mental concepts of smartphone and social
connectedness. Thus, the activation of the mental concept “smartphone” might trigger the
concept of “connectedness.” However, it remains unclear if such an activation suffices to
restore thwarted belongingness.

What mitigates the negative consequences of an exclusionary status? The stress-
buffering hypothesis (e.g., Che et al., 2018; Cohen, 2004) claims that available social support
“[e]liminates or reduces effects of stressful experiences by promoting less threatening
interpretations of adverse events and effective coping strategies” (Cohen, 2004, p. 677). In
line with this, connected availability between romantic partners—*“the perception of
continuous and constant communication access to an attachment figure and the expectation
they can provide security, regardless of location, time of day, or current activity” (Taylor &
Bazarova, 2021, p. 190)—was related to positive affect and well-being. Similar findings seem
to apply to the symbolic value of social networking sites (Chiou et al., 2015; Lee & Chiou,
2013) and smartphones (Hunter et al., 2018; Panova & Lleras, 2016; Sestir, 2020). For
instance, Hunter et al. (2018) showed that the mere presence of a smartphone reduced the
feeling of being excluded and led to a short-term decline in stress-related responses of the
sympathetic nervous system. Similarly, after writing an essay about a previous social
exclusion episode, participants with their smartphones present felt less ignored and excluded
than those without their smartphones (Sestir, 2020), indicating a buffering function of the
present smartphone. Thus, a present smartphone seems to shield from belongingness threats.
Moreover, activating the mental concept of a socially supportive online network after an
episode of ostracism could also function as a social snack and reaffirm social bonds
(Knausenberger et al., 2015; Knausenberger & Echterhoff, 2018). Although this has only been

investigated with Facebook’s logo yet, recent research suggests that there might be a shortcut



to social connectedness by mentally activating the more general concept of smartphones
(Kardos et al., 2018).

Taken together, these findings support the notion that symbolic bonds without
(mediated) interpersonal interaction can have socially beneficial effects, undergirded by
mental representations (i.e., relational schemas, Baldwin, 1992) of social interactions whose
activation can mitigate stress (Smith et al., 2004). This reasoning suggests that smartphones as
physical devices or their symbolic representation help buffer against and cope with thwarted
belongingness, which hints at important extensions of current literature. First, social resources
(perceived social capital and perceived social support, e.g., Domabhidi, 2018) are mentally
represented (Baldwin, 1992). As the mental representations of supportive networks and
smartphones may be deeply connected, activating the symbolic representation of a
smartphone may facilitate the buffering and coping functions of social resources. Second, the
smartphone device as a metamedium (Humphreys et al., 2018) offers myriad social apps, not
only Facebook. Consequently, the smartphone’s symbolic representation may activate many
more social concepts in contrast to a specific app symbol (e.g., Facebook). However, research
has not yet investigated whether encountering symbolic representations of smartphones is
sufficient to restore threatened belongingness, and how the presence (versus absence) of a
physical smartphone modulates this process. Thus, we address the following two research
problems: 1) Can the physical presence of a smartphone work as a social shield and buffer
against thwarted belongingness? 2) Can the symbolic representation of a smartphone work as
a social snack and help cope with thwarted belongingness?

3. Study 1

Our first study investigated if the availability of a smartphone in an ostracism episode
helps an individual to fortify thwarted needs. Specifically, we probed the interplay between
the presence of a smartphone device as a ‘physical’ buffer against ostracism and the picture of

a smartphone symbol (e.g., see Figure 1) as a virtual reminder of social connectedness as a



coping aid. Based on our rationale outlined above, derived from the indirect strategies of the
extended model of belonging regulation—social shielding and snacking—(Gardner et al.,
2005) and previous supportive research (e.g., Hunter et al., 2018; Knausenberger et al., 2015;
Sestir, 2020), we predicted

H1. Individuals, who are deprived of their smartphones before experiencing ostracism,
cope less successfully in restoring their thwarted belongingness satisfaction than individuals
with smartphones in their pockets.

H2. Ostracized individuals, who encounter a smartphone symbol, recover from
threatened belongingness better than those who were not exposed to a smartphone symbol.

H3. Ostracized individuals with smartphones in their pocket would benefit most if
they were exposed to a smartphone symbol because they are reminded of their digital coping
aid, whereas individuals without their smartphones are reminded of their missing device and
thus would experience the least belongingness need restoration.
3.1 Methods

To test our assumptions, we conducted an experiment in the laboratory with a 2
(Smartphone available vs. unavailable) x 1 (Ostracism) x 2 (Smartphone picture during
waiting period vs. control picture) between-subjects design. Data and material are available at

OSF, https://osf.io/7ytvh/?view only=602699ebd2ad4981a183d866faf3165c.

3.1.1 Manipulations

3.1.1.1 Smartphones as Physical Buffers. Following the notion of social shielding
(Gardner et al., 2005), we assumed that smartphones can function as physical buffers to shield
against belongingness threats. We manipulated the smartphone availability of the participants
during the study by randomly assigning them to one of two conditions: Either they had to put
their smartphone into a box for the time being in the laboratory or they carried their phone

with them during the study.
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3.1.1.2 Ostracism. To elicit the self-threatening state of feeling ostracized and
excluded, all participants played the exclusion condition of Cyberball (Williams & Jarvis,
2006). Cyberball is an online ball-tossing game, in which a participant supposedly interacts
with two other players, whose behaviors are in fact based on programmed algorithms. In the
exclusion condition, after receiving the virtual ball once from each of these players, the
participant does not receive it again for about three minutes. This elicits strong feelings of
exclusion, social pain, and threatens fundamental needs such as belonging (Williams, 2009).
In the inclusion condition, all players receive an equal number of ball throws. Cyberball is an
established experimental paradigm and, in more than 200 published experiments, has been
shown to strongly induce ostracism and thwart fundamental human needs. For instance, in a
meta-analysis of 120 Cyberball studies, Hartgerink et al. (2015) found a large effect of the
exclusion compared to the inclusion condition (d = |1.36/|). As we were interested in reducing
the state of feeling ostracized, we only used the exclusion condition.

3.1.1.3 Smartphones as Subtle Reminders. In line with the social surrogacy
hypothesis (Gardner et al., 2005), being reminded of the social network that is accessible via
one’s smartphone anytime and anywhere could function as a social snack, and thus, as a way
of coping with threatened belongingness. Inspired by previous manipulations that used the
subtle display of the Facebook symbol (e.g., Knausenberger et al., 2015), after being
ostracized, participants encountered one of two randomly displayed waiting screens for five
minutes. In the smartphone picture condition, besides the waiting instruction, the screen
contained a small smartphone symbol displaying a smartphone in lock screen mode (see

Figure 1); this symbol was absent in the control condition.
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Figure 1. A small symbol of a smartphone in lock screen mode (symbol on the right) was
used as a subtle reminder in the smartphone picture condition in Study 1. Small versions of
smartphone symbols displaying either social apps or informational apps (symbols on the left
and in the middle, respectively) were used as subtle reminders in Study 2.
3.1.2 Participants and Procedure 2

To estimate an optimal sample size given a statistical power 13 = .80, a significance
level a = .05, and an effect size f = 0.30 drawing on Knausenberger et al. (2015), we
conducted an a priori power analysis using G*Power 3.1 (Faul et al., 2007). Results indicated
that a sample size of at least 23 participants for each of the four groups was sufficient (i.e., 92
in total). We recruited university students on campus and via SNS to take part in a study about
computer games and mood (cover story). After entering an antechamber to the lab,
participants (N = 101; 60% female; Mage = 22.59, SDage = 4.27, range = 18-58) read and
signed an informed consent form. Before entering the lab, they had to either put their
smartphones into a box or carry their phone with them for the remaining part of the study. In
the lab, participants sat before a gaming laptop and completed measures of online gaming (as

distractors), baseline measures (e.qg., affective state), and control measures in an online

2 In both studies, established ethical standards were met, including voluntary participation, informed consent,
anonymity and data protection, and debriefing.



questionnaire. Then, they played a three-minute episode of Cyberball (exclusion version
only). Directly afterward, their affective states and manipulation check items were assessed.
Participants were told that due to data submission of the online game they had just played
they have to wait a few minutes before they can go on with the questionnaire. During this
five-minute waiting period, participants encountered a screen displaying waiting instructions
and either a small smartphone symbol or no symbol. Using a hidden video camera,
participants’ behaviors were recorded to check for actual smartphone use. With the end of the
waiting period, the “Continue”-button became visible again. On the last pages of the
questionnaire, participants’ threatened needs and affective states were assessed, followed by a
thought-listing task about the waiting period. Finally, manipulation checks concerning the
waiting period, further control variables (e.g., smartphone feature use), suspicion checks, and
socio-demographics were assessed. Participants left the laboratory and were thanked and
debriefed. They also received their compensation of 10€ and were asked to sign an agreement
form about the use of the video recording. Only one person did not allow us to use the video
recording; thus, the corresponding video material was deleted immediately.
3.1.3 Measures®

3.1.3.1 Belongingness Threat. Twelve items were adapted from the need-threat scales

(van Beest & Williams, 2006), which is an established instrument in ostracism research

3 To be consistent with the cover story about computer games and mood, additional baseline measures
included items dealing with the use of computer games. Moreover, selected items of the Positive Negative
Affect Schedule (Watson et al., 1988) were additionally presented after the Cyberball game. They were not
included in further analyses but helped cover an adjective about the exclusionary state (i.e., “excluded”)
serving as a first indicator for threatened belongingness (van Beest & Williams, 2006). To control for trait-
like coping strategies, the Brief COPE (Carver, 1997) was also included during the baseline period. However,
as we neither found support for factorial validity nor for reliability of the theoretically assumed subscales
(Carver, 1997), they were not further analyzed. Also, the Online Vigilance Scale (Reinecke et al., 2018)—we
included to measure the subjective tendency of being POPC for other purposes—was not analyzed. At the
end, we explicitly asked the participants what they did during the waiting period. They could choose among
four options (i.e., “I was thinking,” “I was waiting for the study to continue,” “I was looking at my
smartphone,” and “I was looking out of the window”). If they answered they had been looking at their
smartphones, for exploratory purposes, a detailed battery of items was presented to assess in which activity
they had been engaged and how long (Vorderer et al., 2016). Also, for exploratory purposes, we included a
short thought-listing task concerning the waiting period. As our video camera was only targeted to detect the
participants’ obvious behaviors (e.g., pulling out phones or walking around in the room), the thought listing
aimed at detecting cognitions like thinking about others. For the material, see OSF.



(Williams, 2009),* and used to measure thwarted needs after the waiting period. To ensure
that participants’ current state was captured (instead of their experience during the Cyberball
game), items were reworded. Particularly, the present instead of the past tense was used (e.g.,
“I feel like an outsider” instead of “I felt like an outsider”). As our focus was on
belongingness, we chose the respective three items (i.e., “I feel like an outsider,” “I feel
rejected,” and “I feel disconnected”). McDonald’s omega was .75. Response options ranged
from 1 (not at all) to 7 (strongly agree).

3.1.3.2 Control Variable. To control whether participants took their smartphones out
of their pocket (e.g., to use them directly as a coping tool) or carried out behaviors that may
have helped them distract themselves from the exclusionary state, we videotaped their
activities during the waiting period via a hidden video camera.

3.1.3.3 Manipulation Checks. To ensure that participants were not directly affected
by smartphone deprivation (t1), we assessed their affective states via self-assessment
manikins (SAM; Bradley & Lang, 1994). SAM were also provided directly after the
participants finished playing Cyberball (t2) and after the waiting period (t3). Five-point
response options ranged from 1 to 5, with increasing values indicating increasing happiness,
calmness, and dominance. Further, we asked if the participants were familiar with the
Cyberball game and whether they have experienced technical problems during the game.

3.1.3.4 Suspicion Check. Finally, we asked the participants what they thought was the
goal of the study.
3.2 Results

3.2.1 Checks and Controls

4 For more details of the measurement of threatened fundamental needs, see Williams (2009). As we measured
the threatened needs after the waiting period, we only used the shorter version of the need-threat scale (i.e.,
three instead of five items), thereby omitting those items that refer to the game experience (see also
https://www.empirisoft.com/cyberball.aspx). In their meta-analysis, Hartgerink et al. (2015) showed that
different types of need scales led to similar effect sizes.
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3.2.1.1 Knowledge about Cyberball and Suspicion Check. About one-third of the
participants had to be removed from the sample due to their prior knowledge of the Cyberball
game, technical problems, or other suspicious behaviors, leading to a final sample size of Nfinal
=74 (for a CONSORT flow chart of participant selection, see Supplementary Online
Material, Figure Al). Some of those participants also assumed that the study dealt with
exclusion. However, none of the remaining participants was suspicious about the Cyberball
game, the availability of the mobile phone manipulation, or the symbol during the waiting
period. Furthermore, two participants discovered the hidden camera in the room. One of them
was already excluded because he knew the Cyberball game; the other person was not
excluded because thought listing and suspicion check comments indicated that although the
observation was discovered, she was wrong in her assumptions about the goal of the study.

3.2.1.2 Manipulation Checks. In line with previous findings (e.g., Williams, 2009),
the baseline mood measures (i.e., SAM at t1) were used as proxies to assess if participants
were affected in their affective states due to the availability of the smartphone and the
Cyberball ostracism condition. Concerning smartphone availability, no differences were
found between the two conditions, for valence: Welch’s t(63.01) = 0.66, p = .513 (two-sided);
arousal: Welch’s t(71.81) = 1.68, p =.098 (two-sided); dominance: Welch’s t(72) = -0.89, p
= .375 (two-sided). Thus, the non-availability of the smartphone did not significantly worsen
the participants’ affective state. In addition, inducing ostracism via Cyberball was successful:
Repeated measures ANOVAs with SAM before (t1) and after playing Cyberball (t2) showed
the expected, statistically significant and strong effects, for valence: Frime(1.96,141.19) =
16.99, p <.001, ne? = .078;° arousal: Frime (1.87,134.40) = 7.92, p = .001, n® = .031;
dominance: Frime (2,144) = 21.59, p < .001, nc? = .093. Neither the smartphone availability

condition nor the Smartphone Available x Time interaction showed significant effects.

> Generalized eta squared ng? is reported for comparability across different designs Olejnik and Algina (2003).
The time variable represents the two measurement occassions of the dependent variables at t1 and t2.



3.2.2 Main Results

After playing Cyberball, individuals without their smartphones felt more excluded (M
= 3.80, SD = 1.09) than individuals with smartphones (M = 2.56, SD = 1.42), Welch’s
1(61.39) = 4.16, p <.001, d = .99. Moreover, after the waiting period, results of an ANOVA
with phone condition and symbol condition as factors indicated that these individuals still felt
more thwarted in their belongingness (M = 3.11, SD = 1.10) than those with smartphones (M
=2.53, SD =1.2), Fphone(1,70) = 4.58, p = .036 (.018 one-sided), nc? = .061. These findings
corroborate the idea of a buffer, that is, smartphones seem to work as a ‘physical’ aid in the
pocket when encountering social exclusion and thus support H1.

Concerning the effects of the smartphone symbol, we found neither a significant main
effect, Fsymboi(1,70) = 0.03, p = .959 (.480 one-sided), ne? < .001, nor an interaction,
Fphonexsymbol(1,70) = 0.03, p = .864 (.432 one-sided), ne? < .001 (for descriptive statistics, see
Table 1). Thus, H2 and H3 were not supported. To delve deeper into possible reasons, we
investigated the video recordings and checked whether participants in the phone availability
condition (n = 33) used their phones during the waiting period differently, depending on the
display of the symbol. Although 67% of the participants, who did not encounter the symbol,
used their phone (n = 10 of 15) compared to only 44% of those who were exposed to the
symbol (n = 8 of 18), these differences were not significant, (1) = 1.63, OR = 0.41, Fisher’s
exact test p = 0.296 (two-sided). To investigate the direct effect of mobile phone use on
threatened belongingness, we ran an additional ANOVA. Neither did we find significant main
effects, Fsymnol(1,29) < 0.01, p = .950 (.475 one-sided), ne? < .001, Fehone use (1,29) = 0.75,

p =.393 (.197 one-sided), ne? = .025, nor an interaction, Fenhone usexsymbol(1,29) = 0.01, p = .935

(.468 one-sided), n? < .001.

Symbol displayed

No Yes




Phone available n M SD n M SD

No 19 314 119 21 3.08 1.03

Yes 15 251 130 19 254 116

Table 1. Means and standard deviations of threatened belongingness across conditions (Study
1, N =74)
3.3 Brief Discussion

In Study 1, we found that participants, who were deprived of their smartphones,
experienced ostracism more strongly compared to participants with their smartphones in their
pockets, thereby supporting H1. Smartphones may thus be regarded as a ‘physical’ aid in the
pocket to buffer detrimental effects when encountering social exclusion, which is in line with
previous research (e.g., Hunter et al., 2018; Sestir, 2020). However, the smartphone symbol
displayed after the ostracism episode neither affected recovery nor enhanced the effect of a
physically present device, thereby not supporting H2 and H3, which contrasts with previous
related social surrogacy research (e.g., Knausenberger & Echterhoff, 2018; Knausenberger et
al., 2015). Besides the loss of power due to necessary exclusions of participants, another
possible limitation of our study was the fact that we showed a neutral smartphone symbol,
whereas other research used specific social media symbols (e.g., the Facebook symbol,
Knausenberger et al., 2015). Perhaps, the neutral smartphone symbol did not effectively
trigger mental associations, or the lock screen signaled disconnection. In Study 2, we tested
whether this could be the reason for the lacking impact of the symbol and whether we would
find an effect if we increase the salience of social (communication) apps on smartphones by
integrating respective app icons into the smartphone symbol. Further results and limitations of
Study 1 are discussed together with those of Study 2 in the General Discussion.

4. Study 2
Previous research on the social surrogacy hypothesis (Gabriel et al., 2016; Gardner et

al., 2005) referred to social media (e.g., Knausenberger et al., 2015; Knausenberger &



Echterhoff, 2018; Knowles et al., 2015). Thus, our second study differentiated between the
display of a smartphone symbol that incorporated only social (media) apps and a smartphone
symbol that incorporated only informational apps. In doing so, we wanted to explore Study
1’s unexpected finding that—in contrast to Study 1’s H2—the smartphone symbol did not
affect belongingness restoration. More specifically, we examined whether those kinds of apps
depicted on a smartphone symbol will make a difference. Thus, we hypothesized that

H1. Ostracized individuals, who encounter a smartphone symbol displaying social
apps, recover from threatened belongingness better than those who were not exposed to such a
smartphone symbol.
4.1 Pilot Test

To create appropriate material for our main study, 16 participants (69% female,
Mage = 25.75, SDage = 4.88) rated three versions of a smartphone symbol in a within-subjects
online experiment. The symbols contained either social apps (e.g., Facebook, WhatsApp,
Twitter, Snapchat, Instagram, etc.), informational apps (e.g., newspaper icons, weather, rail
traffic, etc.), or—like in Study 1—displayed a neutral lock screen without apps (see Figure 1).
Six items assessed the meaning of the smartphone symbols concerning socio-emotional needs
(e.g., friendship, relatedness, etc., adapted from Knausenberger et al., 2015) on a seven-point
Likert-type scale (McDonald’s omegas were .83, .75, and .81 for social apps, informational
apps, and neutral condition, respectively). We expected that these items receive higher ratings
in the social-apps condition than in the informational-apps condition. Furthermore, we
included one item measuring information seeking, which should receive higher ratings in the
informational-apps condition. Additionally, we included distractor items (concerning, e.g.,
utility, entertainment) to conceal that we were mainly interested in socio-emotional issues.
We ran within-subjects ANOVASs using the R package afex (Singmann et al., 2021) applying
the Huynh—Feldt sphericity correction as recommended by Haverkamp and Beauducel (2017).

As expected, symbols differed with regard to (a) the socio-emotional needs score, F(1.53,



22.98) = 18.69, p <.001, nc? = .37, with the social app symbol yielding the highest ratings
(Msoc = 4.08, SDsoc = 1.04; Min = 2.39, SDinf = 0.87; Mneut = 2.76, SDneut = 1.03), and (b)
information seeking, F(1.60, 23.99) = 7.40, p = .005, ne? = .26, with the informational app
symbol receiving the highest ratings (Msoc = 3.94, SDsoc = 1.69; Mins = 6.06, SDins = 0.85;
Mneut = 4.31, SDneut = 2.06). For details, see additional material on OSF.

Summarized, the results supported the idea that smartphone symbols can have
different meanings (i.e., social or informational), mainly depending on the content of the apps
that are displayed on the screen. Thus, the social-apps symbol appears most appropriate to
make mental concepts of connectedness salient, which in turn could work as a subtle reminder
of existing social bonds when belongingness is threatened.

4.2 Main Study

Study 2 was conducted as an online experiment using a 2 (Social threat: Exclusion vs.
Inclusion) x 3 (“Smartphone with apps” symbol: Social apps vs. Information apps vs. No
symbol) design. Data and material are available at OSF,

https://osf.io/7ytvh/?view only=602699ebd2ad4981a183d866faf3165c.

4.2.1 Participants and Procedure?

As results of Study 1 and Knausenberger et al. (2015) differed concerning the effect
sizes of the presented symbol, we opted to collect as much data as possible within a one-
month limit (thus, no a priori power analysis was conducted). A convenience sample was
recruited via mailing lists of German universities and various Facebook groups. Participants
were offered a chance to win two €25 shopping vouchers for Amazon™ as an incentive to
take part in the study. After clicking the Next button on the welcome page, they were provided
with control measures (i.e., need to belong and trait self-esteem). Then, they were randomly
assigned to retrospectively report on either an episode in which they felt excluded or to report
on one in which they felt included by others. Directly afterward, participants filled in

manipulation check items and were randomly assigned to one of three groups, reflecting the


https://osf.io/7ytvh/?view_only=602699ebd2ad4981a183d866faf3165c

“Smartphone with apps” symbol condition. On the next four pages, they were asked to solve
eight mathematical problems. During this session, on each top of the four pages, either a small
smartphone symbol with social apps, one with informational apps, or no symbol at all was
depicted. After finishing the math tasks, need threats were assessed along with suspicion
checks and socio-demographics. Finally, participants were thanked and debriefed. In total,
463 participants who were older than 18 years and owned a smartphone fully completed the
online questionnaire (84% female; Mage = 29.91, SDage = 10.36, range = 18-72).
4.2.2 Manipulations

4.2.2.1 Ostracism. As many participants in Study 1 were familiar with the Cyberball
paradigm, we decided to use a different manipulation instead. Similar to previous successful
manipulations via narrative self-reports (e.g., Sestir, 2020), the exclusionary state was
manipulated by asking the participants for self-reported retrospective descriptions about either
an episode of personal exclusion or inclusion.

4.2.2.2 Smartphones as Subtle Reminders. In contrast to Study 1 but in line with our
assumptions outlined in the Pretest section, we replaced the neutral lock-screen symbol with
two alternatives: a “smartphone with apps” symbol that displayed either social apps or
information apps (see Figure 1). The control condition contained no smartphone symbol at all.
Furthermore, similar to previous administrations of subtle reminders (e.g., Knausenberger et
al., 2015), the symbols were displayed while participants were answering items in a filler task
which was consistent with our cover story (i.e., saying that the study deals with personal
experiences and logical reasoning). More precisely, participants should solve eight
mathematical problems displayed on four web pages and select the correct answer from four
response options. We thought the filler task to be less suspicious than the waiting period we

used in Study 1.



4.2.3 Measures®

4.2.3.1 Belongingness Threat. Like in Study 1, the need-threat scales were used to
measure thwarted needs directly after the ostracism manipulation (t1) as well as directly after
the symbol manipulation (t2). Again, as we were mainly interested in belongingness, we
focused on the threatened belongingness in our analyses (i.e., the three items “I feel like an
outsider,” “I feel rejected,” and “I feel disconnected”). Response options ranged from 1 (not
at all) to 7 (strongly agree). Reliability estimates for t1 and t2 showed a McDonald’s omega
of .77 and .84, respectively.

4.2.3.2 Control Variables.

4.2.3.2.1 Need to Belong (NTB). As our focus was on the state of threatened
belongingness, we included a trait measure to control for the general, stable, and cross-
situationally consistent NTB (Baumeister & Leary, 1995)—the German version of the Need
to Belong scale (Leary et al., 2013), which includes 10 items (e.g., “I need to feel that there
are people I can turn to in times of need”) with response options ranging from 1 (not at all) to
5 (strongly agree). McDonald’s omega was .82.

4.2.3.2.2 Trait Self-esteem (TSE). Following previous researchers, who found that
trait self-esteem is strongly connected to experiencing an exclusionary state (e.g., Schneider et
al., 2017), we assessed TSE with the revised German version of Rosenberg’s (1965) self-
esteem scale (von Collani & Herzberg, 2003). It includes 10 items (e.g., “I am able to do
things as well as most other people.”) with response options ranging from 1 (not at all) to 7
(strongly agree). McDonald’s omega was .93.
4.2.4 Measures Treatment Internalization and Suspicion Check

We consensually coded whether participants completed writing about episodes of

inclusion or exclusion according to the instructions and whether they were suspicious of the

6 Additionally, the Online Vigilance Scale by Reinecke et al. (2018)—we used to measure the subjective
tendency of being POPC for other purposes—was not analyzed.



study’s goal (for details, see OSF). We removed those cases in which both variables were
coded as “surely delete,” resulting in a final N of 419 (for a CONSORT flow chart of
participant selection, see Supplementary Online Material, Figure A2).
4.3 Results
4.3.1 Manipulation Checks

To check whether the exclusion manipulation worked, we compared the participants’
threatened belongingness after the writing task. After writing about a past exclusion
experience, individuals felt more threatened in their belonging (M = 2.94) than those who
wrote about a past inclusion experience (M = 2.53), Welch’s t(389.5) = 3.06, p = .001 (one-
sided), d = 0.30. Taken together, although the effect size was much smaller than in Study 1
and the experimental paradigm was different, these findings indicate a successful
manipulation of threatened belongingness.
4.3.2 Main Results

A 2 x 3 repeated-measures ANCOVA (controlling for need to belong and trait self-
esteem) yielded a main effect of ostracism on threatened belongingness, Fostracism(1, 410) =
14.88, p < .001, nc®=.030, a main effect of time, Frime(1, 410) = 21.38, p <.001, nc = .008,

but no main effect of the symbol condition, Fsymboi(1, 410) = 1.01, p = .365 (.183 one-sided),

nc? = .004. Notably, the strongest predictor was the covariate trait self-esteem, Frse(1, 410)
304.07, p < .001, nc® = .386. Need to belong was not a significant covariate, Fnts(1, 410) =
0.445, p = .505 (.253 one-sided), nc® = .001. Although the interaction between ostracism and
symbol was slightly above the alpha-level of .05, Fostracismxsymbol(2, 410) = 2.93, p = .054, g2
=.012, the two-way interaction between time and symbol, Frimexsymboi(2, 410) =5.21,p =
.006, nc> = .004, as well as the three-way interaction were significant, FostracismxTimexsymbol(2,
410) = 4.59, p =.011, nc>=.003. Planned contrasts showed small effects: As expected,
ostracized individuals showed lowest threatened belongingness after encountering the

smartphone symbol with social apps (M = 2.63, SD = 1.55) compared to both informational



apps (M = 2.94, SD = 1.36) or no symbol (M = 2.74, SD = 1.48), 1(410) =-2.08, p =.019
(one-sided), d = 0.21, or to informational apps alone, t(410) = - 3.44, p <.001, d = 0.34.
However, exploratory post hoc comparison showed that threatened belongingness did not
significantly differ between the social-apps and the no-symbol conditions, t(410) = 0.26, p =
.397 (one-sided), d = 0.03. An inspection of the interaction plots showed that threatened
belongingness of ostracized individuals declined in all conditions at t2, except for the
“Smartphone with information apps” condition (Figures 2 and 3).

Analyses without covariates showed the same pattern, although effect sizes were

slightly smaller (for details, see OSF).

no symbol symb: info apps symb: social apps
51
ostr
—— exclusion
@ o .
H 4 inclusion
c
o
£
o
c
(=]
[}
a4
o
@
c
@
2
©
@ '{____f—a
et
=
=
F N
oy Y
24

bel_m_t1 bel_m_t2 bel_m_t1 bel_m_t2 bel_m_t1 bel_m_t2
time

Figure 2. Interaction plot of two-factorial ANCOVA (controlling need to belong and trait

self-esteem) of threatened belongingness at t1 and t2 by ostracism condition (Study 2).
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Figure 3. Interaction plot of two-factorial ANCOVA (controlling need to belong and trait
self-esteem) of threatened belongingness at t1 and t2 by symbol condition (Study 2).
4.4 Brief Discussion

Study 2 supported the notion that benefitting from smartphone symbols after feeling
ostracized depends on what the smartphone displays. In line with H1, those participants who
encountered a symbol of a smartphone with social apps after re-experiencing an episode of
ostracism were more effective in restoring their threatened belongingness than those who did
not encounter such a symbol. Notably, when ostracized participants encountered a smartphone
symbol displaying informational apps, threatened belongingness remained constant. In other
words, when participants were ostracized, the smartphone symbol only worked as a coping
tool when it was associated with social media apps. However, exploratory post hoc
comparisons showed that the social-apps condition was not significantly more effective than
the condition without any smartphone symbol.

5. General Discussion



Smartphones are nowadays our constant companions. Their permanent use,
particularly related to social media, has many cognitive and affective implications and is often
regarded as detrimental to human functioning—for instance, by increasing social pressure to
be available, cognitive distraction, as well as stress and anxiety (Ross & Campbell, 2021).
Concomitantly, however, using smartphones can make people feel sheltered and secure, stay
in touch with their social network, and help them cope with stress, thereby contributing
directly to the satisfaction of fundamental needs (Ross & Campbell, 2021). Beyond the mere
use of social apps, the smartphone as a physical device has become a symbol of safety and
connectedness. This may stem from the mental association of supportive ties and social
resources with smartphones (e.g., Kardos et al., 2018; Katz, 2006), whose co-activation may
facilitate the restoration of threatened belongingness. Following the notions of social
shielding and social snacking (Gardner et al., 2005), in two experiments, we investigated
whether and how smartphones as physical devices or their symbolic representations help
buffer against and cope with thwarted belongingness, respectively. In Study 1, the availability
of the smartphone device buffered against the negative effects of ostracism. This supports the
assumption that a smartphone can indeed function as a physical first aid in the pocket and is
consistent with previous research (Hunter et al., 2018; Panova & Lleras, 2016).

In Study 2, during coping after ostracism, the symbol of a smartphone with social
media apps enhanced belongingness restoration compared to a smartphone symbol with
informational apps. This supports the assumption that smartphone symbols can work as subtle
reminders of social bonds only if they depict social media apps and thus can activate
respective mental associations of social connectedness. This was also corroborated by the
findings of the pilot test of Study 2 and is in line with previous research (e.g., Knausenberger
et al., 2015). Moreover, these results help explain why the smartphone symbol depicting a
neutral lock screen without social media apps did not exert any influence on belongingness

restoration in Study 1. As a prerequisite, it seems that the mental representation of a



smartphone needs to be associated with its social use to elicit a sense of belonging or help
restore threatened belongingness. In Study 2, however, the smartphone symbol with social
apps did not significantly reduce threatened belongingness compared to the control condition.
This raises concerns about its effectiveness as a social surrogate. The fact that the smartphone
symbol with informational apps performed worse than the one with social media apps cannot
be interpreted as evidence that social media apps facilitated belongingness restoration. Rather,
it seems that the typical fade-out of ostracism effects during the distracting task accounted for
this—just like in the control condition (e.g., Williams, 2009). But this natural recovery
process should apply to the informational-apps condition as well. One reason why
informational cues hindered the recovery process could be that smartphone users expect a
prototypical smartphone to include social apps on the home screen and that such an
expectation was violated in the informational-apps condition. Thus, future research should
examine various stimuli during the recovery process to gain more insights into the effects of
control conditions.

One limitation of our studies is that we did not investigate how strongly engaged
participants were with their smartphones (e.g., Carolus et al., 2019; Clayton et al., 2015). In
future studies, examining such relationships between users and their smartphones more deeply
may explain how chronic accessible mental concepts of smartphones can impact the
effectiveness of social cues. Individuals whose mental concepts are permanently salient might
respond differently to the presence or absence of their smartphone or its symbolic
representation. Among many socio-demographic factors, how smartphones and social media
are adopted differs mostly across age groups, with younger people being more devoted to
their mobile devices (Auxier & Anderson, 2021; Perrin, 2021). As our samples largely relied
on young people, the generalizability of our findings is limited. Such a threat to external
validity has also been an issue in previous, related lab experiments (e.g., Hunter et al., 2018;

Knausenberger & Echterhoff, 2018; Sestir, 2020). However, as social bonds are crucial for the



health of older people who may use social media and smartphones differently to cope with
threatened belongingness (Chen & Schulz, 2016; Hage et al., 2020), this needs to be
addressed in future research.

Furthermore, although our studies focused on ostracism—a social threat—it is also
possible that smartphone devices and their symbolic representation foster recovery from other
threatening or stressful states (e.g., Rieger et al., 2017). When experiencing other kinds of
threats like uncertainty or existential threats (e.g., receiving news about terrorist attacks or
natural disasters), smartphones could be used as a coping tool (Wolfers & Schneider, 2021)
and help restore thwarted needs. However, in these cases, the thwarted need structure could be
more complex (e.g., including the needs for control and meaningful existence). Hence, it
would be worthwhile to examine if these needs can be restored via (symbolic) smartphone
devices as well. At the same time, it is important to keep in mind that the same mobile devices
may not only represent what fortifies thwarted needs but also what ails them, for instance, by
eliciting social pressure to be available (e.g., Halfmann & Rieger, 2019), getting ostracized
(e.g., Lutz, 2022), or provoking stress and anxiety (e.g., Elhai et al., 2016; Elhai et al., 2017).
Thus, future research should pay closer attention to the subjective meaning users attribute to
their smartphone devices, thereby taking positive, negative, and ambivalent symbolic
representations into account.

Finally, the recently proposed hierarchical computer-mediated communication (CMC)
taxonomy (Meier & Reinecke, 2021) distinguishes between six levels: device, type of
application, branded application, feature, interaction, and message. Such a differentiation
helps disentangle seemingly contradictory findings in CMC and mental health research.
Following this taxonomy, our first study is situated at the device level, whereas our second
study rather fits the type of application or branded applications level. This holds for previous
research. For instance, many studies focused on the branded application level (Chiou et al.,

2015; Knausenberger et al., 2015; Knausenberger & Echterhoff, 2018; van Koningsbruggen et



al., 2017), whereas others zoomed in on the more fine-grained message level (Knowles et al.,
2015) or the most general device level (Hunter et al., 2018; Panova & Lleras; Sestir, 2020).
Taken together, future studies should investigate whether different operationalizations on
different levels lead to similar conclusions. Although we assume that social snacking and
social shielding may occur at any level, it is an empirical question yet to be tested.

Previous research on mobile CMC mainly focused on the direct effects of active usage
on belongingness and well-being. We contend that our paper is a significant contribution to
the rarely examined third-order effects of smartphones on belongingness, which may be
especially important when people decide to abstain from using their smartphones (e.g., in a
“digital detox” treatment, such positive indirect effects may disappear and lead to
repercussions, e.g., Vally & D'Souza, 2019). Notably, third-order effects have been repeatedly
reported in cognate fields (e.g., SNS; Knausenberger et al., 2015). Moreover, previous
research found that present smartphone devices reduced social pain (Hunter et al., 2018).
However, neither were these approaches derived from the extended model of belonging
regulation, proposing the two indirect strategies of social snacking and social shielding
(Gardner et al., 2005) nor were they tested with symbols of smartphones. Thus, in sum, we
think that our approach applies, for the first time, these theoretically derived indirect strategies
to the ideas of the third-order effects a smartphone device or its symbolic representation can
have on threatened belongingness.

That said, we have to keep in mind that extant research predominantly focused on the
short-term effects of social snacking and shielding. Thus, although scholars emphasized that
symbolic bonds do not replace but complement in-person bonds (e.g., Gabriel et al., 2016),
we still know little about how exclusively satisfying belongingness needs via social surrogates
affects coping strategies and well-being in the long run. Whereas some researchers are
skeptical about the enduring effectiveness of such strategies and suspect maladaptive

implications for well-being (e.g., Panova & Lleras, 2016), others highlight that scholars



should avoid the fallacy of uniform efficacy and pay more attention to coping flexibility
(Wolfers & Schneider, 2021), levels of analysis (Meier & Reinecke, 2021), or levels of
comparison (Lutz et al., 2022). Indeed, a recent systematic review on need restoration and
emotion regulation through using media showed great heterogeneity in coping effectiveness,
which depended on methodological decisions (e.g., choice of comparison and control groups)
and even varied within coping tools (e.g., the same coping tool was effective in one study but
not in another) (Lutz et al., 2022). Future research on smartphones as physical devices and
their symbolic representations should consider these insights into coping tools and put more
effort into examining the heterogeneity of their short- and long-term effects.

To conclude, our studies are among the first that experimentally investigated whether
and how smartphones as physical devices and their symbolic representation can temporarily
remedy threatened belongingness. However, our findings are mixed. On the one hand,
concerning smartphone symbols as subtle reminders, Study 2 showed that during coping after
ostracism, a smartphone symbol with social media apps was more effective in belongingness
restoration than a smartphone symbol with informational apps but only as effective as no
smartphone symbol at all. On the other hand, in Study 1, we found that a smartphone can
serve as a physical buffer. We think that the present studies resonate with theoretical
assumptions and initially support the notion of smartphones as first aid in the pocket.
Nevertheless, we want to emphasize that—similar to the fact that first aid Kits only provide
fast and preliminary support—we do not interpret the reported findings in such a way that
smartphones may, metaphorically speaking, substitute profound medical and psychological
care. Symbolic bonds (Gabriel et al., 2016) may provide temporal ease but do not allow

inferring long-term benefits.



References

Amerson, K., Rose, J., Lepp, A., & Dustin, D. (2020). Time on the trail, smartphone use, and
place attachment among Pacific Crest Trail thru-hikers. Journal of Leisure Research,
51(3), 308-324. https://doi.org/10.1080/00222216.2019.1680264

Auxier, B., & Anderson, M. (2021, April 7). Social media use in 2021. Pew Research Center.
https://www.pewresearch.org/internet/2021/04/07/social-media-use-in-2021/

Baldwin, M. W. (1992). Relational schemas and the processing of social information.
Psychological Bulletin, 112(3), 461-484. https://doi.org/10.1037/0033-2909.112.3.461

Baumeister, R. F., & Leary, M. R. (1995). The need to belong: Desire for interpersonal
attachments as a fundamental human motivation. Psychological Bulletin, 117(3), 497—
529. https://doi.org/10.1037/0033-2909.117.3.497

Bradley, M. M., & Lang, P. J. (1994). Measuring emotion: The self-assessment manikin and
the semantic differential. Journal of Behavior Therapy and Experimental Psychiatry,
25(1), 49-59. https://doi.org/10.1016/0005-7916(94)90063-9

Brown, B. (2002). Studying the use of mobile technology. In B. Brown, N. Green, & R.
Harper (Eds.), Wireless world: Social and interactional aspects of the mobile age
(pp. 3-15). Springer.

Buttner, C. M., & Rudert, S. C. (2021). Why didn't you tag me?! Social exclusion from
Instagram posts hurts, especially those with a high need to belong. Computers in
Human Behavior, 107062. https://doi.org/10.1016/j.chb.2021.107062

Carolus, A., Binder, J. F., Muench, R., Schmidt, C., Schneider, F., & Buglass, S. L. (2019).
Smartphones as digital companions: Characterizing the relationship between users and
their phones. New Media & Society, 21(4), 914-938.

https://doi.org/10.1177/1461444818817074



Carver, C. S. (1997). You want to measure coping but your protocol’s too long: Consider the
brief COPE. International Journal of Behavioral Medicine, 4(1), 92-100.
https://doi.org/10.1207/s15327558ijbm0401_6

Chan, M. (2018). Mobile-mediated multimodal communications, relationship quality and
subjective well-being: An analysis of smartphone use from a life course perspective.
Computers in Human Behavior, 87, 254-262.
https://doi.org/10.1016/j.chb.2018.05.027

Che, X., Cash, R., Ng, S. K., Fitzgerald, P., & Fitzgibbon, B. M. (2018). A systematic review
of the processes underlying the main and the buffering effect of social support on the
experience of pain. Clinical Journal of Pain, 34(11), 1-40.
https://doi.org/10.1097/AJP.0000000000000624

Chen, Y.-R. R., & Schulz, P. J. (2016). The effect of information communication technology
interventions on reducing social isolation in the elderly: A systematic review. Journal
of Medical Internet Research, 18(1). https://doi.org/10.2196/jmir.4596

Chiou, W.-B., Lee, C.-C., & Liao, D.-C. (2015). Facebook effects on social distress: Priming
with online social networking thoughts can alter the perceived distress due to social
exclusion. Computers in Human Behavior, 49(Supplement C), 230-236.
https://doi.org/10.1016/j.chb.2015.02.064

Cho, J. (2015). Roles of smartphone app use in improving social capital and reducing social
isolation. Cyberpsychology, Behavior, and Social Networking, 18(6), 350-355.
https://doi.org/10.1089/cyber.2014.0657

Clayton, R. B., Leshner, G., & Almond, A. (2015). The extended iSelf: The impact of iPhone
separation on cognition, emotion, and physiology. Journal of Computer-Mediated
Communication, 20(2), 119-135. https://doi.org/10.1111/jcc4.12109

Cohen, S. (2004). Social relationships and health. American Psychologist, 59(8), 676-684.

https://doi.org/10.1037/0003-066X.59.8.676



Domahidi, E. (2018). The associations between online media use and users’ perceived social
resources: A meta-analysis. Journal of Computer-Mediated Communication, 17(4),
181-200. https://doi.org/10.1093/jcmc/zmy007

Elhai, J. D., Dvorak, R. D., Levine, J. C., & Hall, B. J. (2017). Problematic smartphone use: A
conceptual overview and systematic review of relations with anxiety and depression
psychopathology. Journal of Affective Disorders, 207, 251-259.
https://doi.org/10.1016/j.jad.2016.08.030

Elhai, J. D., Levine, J. C., Dvorak, R. D., & Hall, B. J. (2016). Fear of missing out, need for
touch, anxiety and depression are related to problematic smartphone use. Computers in
Human Behavior, 63, 509-516. https://doi.org/10.1016/j.chb.2016.05.079

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*power3: A flexible statistical
power analysis program for the social, behavioral, and biomedical sciences. Behavior
Research Methods, 39(2), 175-191. https://doi.org/10.3758/BF03193146

Gabriel, S., Valenti, J., & Young, A. F. (2016). Social surrogates, social motivations, and
everyday activities: The case for a strong, subtle, and sneaky social self. In J. M.
Olson & M. P. Zanna (Eds.), Advances in experimental social psychology (Vol. 53,
pp. 189-243). Elsevier Academic Press. https://doi.org/10.1016/bs.aesp.2015.09.003

Gardner, W. L., Pickett, C. L., & Knowles, M. (2005). Social snacking and shielding: Using
social symbols, selves, and surrogates in the service of belonging needs. In K. D.
Williams, J. P. Forgas, & W. von Hippel (Eds.), The social outcast: Ostracism, social
exclusion, rejection, and bullying (pp. 227-241). Psychology Press.

Gergen, K. J. (2003). Self and community in the new floating worlds. In J. K. Nyiri (Ed.),
Mobile democracy: Essays on society, self and politics (pp. 103-114). Passagen.

Greve, W., & Strobl, R. (2004). Social and individual coping with threats: Outlines of an
interdisciplinary approach. Review of General Psychology, 8(3), 194-207.

https://doi.org/10.1037/1089-2680.8.3.194



Gross, E. F. (2009). Logging on, bouncing back: An experimental investigation of online
communication following social exclusion. Developmental Psychology, 45(6), 1787—
1793. https://doi.org/10.1037/a0016541

grol3e Deters, F., & Mehl, M. R. (2013). Does posting Facebook status updates increase or
decrease loneliness? An online social networking experiment. Social Psychological
and Personality Science, 4(5), 579-586. https://doi.org/10.1177/1948550612469233

Hage, E., van Offenbeek, M., & Boonstra, A. (2020). New rules of engagement: How
adaptation to online media changes older adults' social connectedness. Journal of
Computer-Mediated Communication, 25(2), 182-197.
https://doi.org/10.1093/jcmc/zmz028

Hales, A. H., Dvir, M., Wesselmann, E. D., Kruger, D. J., & Finkenauer, C. (2018). Cell
phone-induced ostracism threatens fundamental needs. The Journal of Social
Psychology, 158(4), 460-473. https://doi.org/10.1080/00224545.2018.1439877

Halfmann, A., & Rieger, D. (2019). Permanently on call: The effects of social pressure on
smartphone users’ self-control, need satisfaction, and well-being. Journal of
Computer-Mediated Communication, 24(4), 165-181.
https://doi.org/10.1093/jcmc/zmz008

Hartgerink, C. H. J., van Beest, I., Wicherts, J. M., & Williams, K. D. (2015). The ordinal
effects of ostracism: A meta-analysis of 120 Cyberball studies. PLoS ONE, 10(5),
e0127002. https://doi.org/10.1371/journal.pone.0127002

Hartmann, T. (2017). Parasocial interaction, parasocial relationships, and well-being. In L.
Reinecke & M. B. Oliver (Eds.), The Routledge handbook of media use and well-being
(pp. 131-144). Routledge.

Haverkamp, N., & Beauducel, A. (2017). Violation of the sphericity assumption and its effect

on type-1 error rates in repeated measures ANOVA and multi-level linear models



(MLM). Frontiers in Psychology, 8, Article 1841.
https://doi.org/10.3389/fpsyg.2017.01841

Hoffner, C. A., & Lee, S. (2015). Mobile phone use, emotion regulation, and well-being.
Cyberpsychology, Behavior, and Social Networking, 18(7), 411-416.
https://doi.org/10.1089/cyber.2014.0487

Humphreys, L., Karnowski, V., & Pape, T. von (2018). Smartphones as metamedia: A
framework for identifying the niches structuring smartphone use. International
Journal of Communication, 12, 2793-2809.
https://ijoc.org/index.php/ijoc/article/view/7922

Hunter, J. F., Hooker, E. D., Rohleder, N., & Pressman, S. D. (2018). The use of smartphones
as a digital security blanket: The influence of phone use and availability on
psychological and physiological responses to social exclusion. Psychosomatic
Medicine, 80(4), 345-352. https://doi.org/10.1097/PSY.0000000000000568

lannone, N. E., McCarty, M. K., Branch, S. E., & Kelly, J. R. (2018). Connecting in the
Twitterverse: Using Twitter to satisfy unmet belonging needs. The Journal of Social
Psychology, 158(4), 491-495. https://doi.org/10.1080/00224545.2017.1385445

Kang, S., & Jung, J. (2014). Mobile communication for human needs: A comparison of
smartphone use between the US and Korea. Computers in Human Behavior, 35, 376—
387. https://doi.org/10.1016/j.chb.2014.03.024

Kardos, P., Unoka, Z., PIéh, C., & Soltész, P. (2018). Your mobile phone indeed means your
social network: Priming mobile phone activates relationship related concepts.
Computers in Human Behavior, 88, 84-88. https://doi.org/10.1016/j.chb.2018.06.027

Katz, J. E. (2006). Magic in the air: Mobile communication and the transformation of social
life. Transaction Publishers.

Katz, J. E., & Aakhus, M. A. (Eds.). (2002). Perpetual contact: Mobile communication,

private talk, public performance. Cambridge University Press.



Klimmt, C., Hefner, D., Reinecke, L., Rieger, D., & Vorderer, P. (2018). The permanently
online and permanently connected mind: Mapping the cognitive structures behind
mobile internet use. In P. Vorderer, D. Hefner, L. Reinecke, & C. Klimmt (Eds.),
Permanently online, permanently connected: Living and communicating in a POPC
world (pp. 18-28). Routledge.

Knausenberger, J., & Echterhoff, G. (2018). Recovering from social exclusion: The interplay
of subtle Facebook reminders and collectivistic orientation. Computers in Human
Behavior, 78, 298-305. https://doi.org/10.1016/j.chb.2017.10.012

Knausenberger, J., Hellmann, J. H., & Echterhoff, G. (2015). When virtual contact is all you
need: Subtle reminders of Facebook preempt social-contact restoration after exclusion.
European Journal of Social Psychology, 45(3), 279-284.
https://doi.org/10.1002/ejsp.2035

Knowles, M. L., Haycock, N., & Shaikh, I. (2015). Does Facebook magnify or mitigate
threats to belonging? Social Psychology, 46(6), 313-324.
https://doi.org/10.1027/1864-9335/a000246

Lapierre, M. A., & Zhao, P. (2022). Smartphones and social support: Longitudinal
associations between smartphone use and types of support. Social Science Computer
Review, 40(3), 831-843. https://doi.org/10.1177/0894439320988762

LaRose, R., Connolly, R., Lee, H., Li, K., & Hales, K. D. (2014). Connection overload? A
cross cultural study of the consequences of social media connection. Information
Systems Management, 31(1), 59-73. https://doi.org/10.1080/10580530.2014.854097

Leary, M. R., Kelly, K. M., Cottrell, C. A., & Schreindorfer, L. S. (2013). Construct validity
of the Need To Belong Scale: Mapping the nomological network. Journal of
Personality Assessment, 95(6), 610-624.

https://doi.org/10.1080/00223891.2013.819511



Lee, C.-C., & Chiou, W.-B. (2013). Keep logging in! Experimental evidence showing the
relation of affiliation needs to the idea of online social networking. Cyberpsychology,
Behavior, and Social Networking, 16(6), 419-422.
https://doi.org/10.1089/cyber.2012.0544

Lepp, A., Rose, J., Amerson, K., & Dustin, D. (2021). Thru-hikers’ smartphone use on the
Pacific Crest Trail. Annals of Leisure Research, 1-16.
https://doi.org/10.1080/11745398.2021.1993286

Licoppe, C. (2004). 'Connected’ presence: The emergence of a new repertoire for managing
social relationships in a changing communication technoscape. Environment &
Planning D: Society & Space, 22(1), 135-156. https://doi.org/10.1068/d323t

Ling, R. S. (2004). The mobile connection: The cell phone's impact on society. Morgan
Kaufmann.

Ling, R. S. (2012). Taken for grantedness: The embedding of mobile communication into
society. MIT Press.

Liu, D., Baumeister, R. F., Yang, C., & Hu, B. (2019). Digital communication media use and
psychological well-being: A meta-analysis. Journal of Computer-Mediated
Communication, 24(5), 259-273. https://doi.org/10.1093/jcmc/zmz013

Lutz, S. (2022). Why don’t you answer me?! Exploring the effects of (repeated exposure to)
ostracism via messengers on users’ fundamental needs, well-being, and coping
motivation. Media Psychology. Advance online publication.
https://doi.org/10.1080/15213269.2022.2101008

Lutz, S., Schneider, F. M., & Reich, S. (2022). Media as powerful coping tools to recover
from social exclusion experiences? A systematic review on need restoration and
emotion regulation through using media. Media Psychology. Advance online

publication. https://doi.org/10.1080/15213269.2022.2147085



Lutz, S., Schneider, F. M., & Vorderer, P. (2020). On the downside of mobile
communication: An experimental study about the influence of setting-inconsistent
pressure on employees’ emotional well-being. Computers in Human Behavior, 105,
Article 106216. https://doi.org/10.1016/j.chb.2019.106216

Mai, L. M., Freudenthaler, R., Schneider, F. M., & Vorderer, P. (2015). “I know you’ve seen
it!” Individual and social factors for users’ chatting behavior on Facebook. Computers
in Human Behavior, 49, 296-302. https://doi.org/10.1016/j.chb.2015.01.074

Mar, R. A., & Oatley, K. (2008). The function of fiction is the abstraction and simulation of
social experience. Perspectives on Psychological Science, 3(3), 173-192.
https://doi.org/10.1111/j.1745-6924.2008.00073.x

Meier, A. (2022). Studying problems, not problematic usage: Do mobile checking habits
increase procrastination and decrease well-being? Mobile Media & Communication,
10(2). https://doi.org/10.1177/20501579211029326

Meier, A., & Reinecke, L. (2021). Computer-mediated communication, social media, and
mental health: A conceptual and empirical meta-review. Communication Research,
48(8), 1182-1209. https://doi.org/10.1177/0093650220958224

Murmuras. (2021, February 19). Most often used smartphone apps 2020 — Whatsapp,
Instagram, and Facebook at the top. https://murmuras.com/en/blog/most-used-
smartphone-apps-2020

Notley, T. (2009). Young people, online networks, and social inclusion. Journal of Computer-
Mediated Communication, 14(4), 1208-1227. https://doi.org/10.1111/j.1083-
6101.2009.01487.x

Olejnik, S., & Algina, J. (2003). Generalized eta and omega squared statistics: Measures of
effect size for some common research designs. Psychological Methods, 8(4), 434-447.

https://doi.org/10.1037/1082-989X.8.4.434



Panova, T., & Lleras, A. (2016). Avoidance or boredom: Negative mental health outcomes
associated with use of Information and Communication Technologies depend on
users’ motivations. Computers in Human Behavior, 58, 249-258.
https://doi.org/10.1016/j.chb.2015.12.062

Perrin, A. (2021, June 3). Mobile technology and home broadband 2021. Pew Research
Center. https://www.pewresearch.org/internet/2021/06/03/mobile-technology-and-
home-broadband-2021/

Quinn, S., & Oldmeadow, J. A. (2013). The Martini effect and social networking sites: Early
adolescents, mobile social networking and connectedness to friends. Mobile Media &
Communication, 1(2), 237-247. https://doi.org/10.1177/2050157912474812

Reinecke, L., Aufenanger, S., Beutel, M. E., Dreier, M., Quiring, O., Stark, B., Wolfling, K.,
& Miiller, K. W. (2017). Digital stress over the life span: The effects of
communication load and internet multitasking on perceived stress and psychological
health impairments in a German probability sample. Media Psychology, 20(1), 90—
115. https://doi.org/10.1080/15213269.2015.1121832

Reinecke, L., Klimmt, C., Meier, A., Reich, S., Hefner, D., Knop-Huelss, K., Rieger, D., &
Vorderer, P. (2018). Permanently online and permanently connected: Development
and validation of the Online Vigilance Scale. PLoS ONE, 13(10), e0205384.
https://doi.org/10.1371/journal.pone.0205384

Rieger, D., Hefner, D., & Vorderer, P. (2017). Mobile recovery? The impact of smartphone
use on recovery experiences in waiting situations. Mobile Media & Communication,
5(2), 1-17. https://doi.org/10.1177/2050157917691556

Rodriguez-Hidalgo, C. T., Tan, E. S. H., Verlegh, P. W. J., Beyens, |., & Kihne, R. (2020).
Don'’t stress me now: Assessing the regulatory impact of face-to-face and online
feedback prosociality on stress during an important life event. Journal of Computer-

Mediated Communication, 25(5), 307-327. https://doi.org/10.1093/jcmc/zmaa006



Rogers, A. G., & Leung, Y.-F. (2021). “More helpful than hurtful”’? Information, technology,
and uncertainty in outdoor recreation. Leisure Sciences. Advance online publication.
https://doi.org/10.1080/01490400.2020.1871132

Rosenberg, M. (1965). Society and the adolescent self-image. Princeton University Press.

Ross, M. Q., & Campbell, S. W. (2021). Thinking and feeling through mobile media and
communication: A review of cognitive and affective implications. Review of
Communication Research, 9, 147-166. https://doi.org/10.12840/1SSN.2255-4165.031

Rotondi, V., Stanca, L., & Tomasuolo, M. (2017). Connecting alone: Smartphone use, quality
of social interactions and well-being. Journal of Economic Psychology, 63, 17-26.
https://doi.org/10.1016/j.joep.2017.09.001

Schnauber-Stockmann, A., Meier, A., & Reinecke, L. (2018). Procrastination out of habit?
The role of impulsive versus reflective media selection in procrastinatory media use.
Media Psychology, 21(4), 640-668. https://doi.org/10.1080/15213269.2018.1476156

Schneider, F. M., Zwillich, B., Bindl, M. J., Hopp, F. R., Reich, S., & Vorderer, P. (2017).
Social media ostracism: The effects of being excluded online. Computers in Human
Behavior, 73, 385-393. https://doi.org/10.1016/j.chb.2017.03.052

Sestir, M. A. (2020). Home is just a phone away: Mobile phones and severity of social pain
experiences. Poetics, 83, 101483. https://doi.org/10.1016/j.poetic.2020.101483

Singmann, H., Bolker, B., Westfall, J., Aust, F., & Ben-Shachar, M. S. (2021). afex: Analysis
of factorial experiments (Version 1.0-1) [Computer software]. https://CRAN.R-
project.org/package=afex

Smith, T. W., Ruiz, J. M., & Uchino, B. N. (2004). Mental activation of supportive ties,
hostility, and cardiovascular reactivity to laboratory stress in young men and women.
Health Psychology, 23(5), 476-485. https://doi.org/10.1037/0278-6133.23.5.476

Taylor, S. H., & Bazarova, N. N. (2021). Always available, always attached: A relational

perspective on the effects of mobile phones and social media on subjective well-being.



Journal of Computer-Mediated Communication, 26(4), 187-206.
https://doi.org/10.1093/jcmc/zmab004

Thomée, S., Héarenstam, A., & Hagberg, M. (2011). Mobile phone use and stress, sleep
disturbances, and symptoms of depression among young adults - a prospective cohort
study. BMC Public Health, 11(1), 66-76. https://doi.org/10.1186/1471-2458-11-66

Vally, Z., & D'Souza, C. G. (2019). Abstinence from social media use, subjective well-being,
stress, and loneliness. Perspectives in Psychiatric Care, 55(4), 752-759.
https://doi.org/10.1111/ppc.12431

van Beest, 1., & Williams, K. D. (2006). When inclusion costs and ostracism pays, ostracism
still hurts. Journal of Personality and Social Psychology, 91(5), 918-928.
https://doi.org/10.1037/0022-3514.91.5.918

van Koningsbruggen, G. M., Hartmann, T., Eden, A., & Veling, H. (2017). Spontaneous
hedonic reactions to social media cues. Cyberpsychology, Behavior, and Social
Networking, 20(5), 334-340. https://doi.org/10.1089/cyber.2016.0530

von Collani, G., & Herzberg, P. Y. (2003). Eine revidierte Fassung der deutschsprachigen
Skala zum Selbstwertgefiihl von Rosenberg [A revised version of the German
adaptation of Rosenberg’s self-esteem scale]. Zeitschrift fir Differentielle und
Diagnostische Psychologie, 24(1), 3—7. https://doi.org/10.1024//0170-1789.24.1.3

Vorderer, P., Krémer, N., & Schneider, F. M. (2016). Permanently online — permanently
connected: Explorations into university students’ use of social media and mobile smart
devices. Computers in Human Behavior, 63, 694-703.
https://doi.org/10.1016/j.chb.2016.05.085

Vorderer, P., & Schneider, F. M. (2017). Social media and ostracism. In K. D. Williams & S.
A. Nida (Eds.), Ostracism, exclusion, and rejection (pp. 240-257). Psychology Press.

https://doi.org/10.4324/9781315308470-21



Walsh, S. P., White, K. M., & Young, R. M. (2009). The phone connection: A qualitative
exploration of how belongingness and social identification relate to mobile phone use
amongst Australian youth. Journal of Community & Applied Social Psychology, 19(3),
225-240. https://doi.org/10.1002/casp.983

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief
measures of positive and negative affect: The PANAS scales. Journal of Personality
and Social Psychology, 54(6), 1063-1070. https://doi.org/10.1037/0022-
3514.54.6.1063

Wei, R., & Lo, V. (2006). Staying connected while on the move: Cell phone use and social
connectedness. New Media & Society, 8(1), 53-72.
https://doi.org/10.1177/1461444806059870

Williams, K. D. (2009). Ostracism: A temporal need-threat model. In M. P. Zanna (Ed.),
Advances in experimental social psychology (pp. 275-314). Elsevier Academic Press.
https://doi.org/10.1016/S0065-2601(08)00406-1

Williams, K. D., & Jarvis, B. (2006). Cyberball: A program for use in research on
interpersonal ostracism and acceptance. Behavior Research Methods, 38(1), 174-180.
https://doi.org/10.3758/BF03192765

Wolfers, L. N., & Schneider, F. M. (2021). Using media for coping: A scoping review.
Communication Research, 48(8), 1210-1234.

https://doi.org/10.1177/0093650220939778



Supplementary Online Material
Appendix A
Figure A1. CONSORT flow chart of participant selection (Study 1, Nfinai = 74).
Figure A2. CONSORT flow chart of participant selection (Study 2, Nfinai = 419).
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