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Previous studies have identified many antecedents of smartphone addiction.
However, social exclusion as a risk factor for smartphone addiction has not been
widely studied, and little is known concerning the psychological mechanism
underlying this association. The present study tested the influence of social
exclusion on smartphone addiction as well as the mediating roles of loneliness
and self-control in this relationship. An online survey was conducted, and the
sample consisted of 573 university students (323 females). The results revealed
that (1) social exclusion was a positive predictor of smartphone addiction;
(2) loneliness and self-control separately mediated the association between
social exclusion and smartphone addiction; and (3) loneliness and self-control
sequentially mediated the relation between social exclusion and smartphone
addiction. Possible explanations were discussed. The findings of the current
study would contribute to understanding the relationships between these study
variables as well as the psychological mechanisms underlying these associations.
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Introduction

Smartphones have significantly changed our daily lives. Since millions of applications
have been developed and installed on this internet-enabled intelligent device, nowadays,
people are capable of communicating with others, listening to music, watching videos, as
well as playing games. Some studies have indicated that smartphone usage can expand
horizons, provide convenience, promote safety, alleviate pressure, and facilitate learning
(Elhai et al., 2017; Hong et al., 2019). Therefore, the smartphone has become a “versatile
baby-sitter” and has penetrated into nearly every aspect of our lives (Shen and Wang, 2019).
Due to the fact that smartphones have brought great convenience to our daily lives and they
can be used almost anytime and anywhere, an increasing number of people tend to spend
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plenty of their time on them. In this way, they may develop
immoderate usage habits (such as overuse and abuse), which can
bring about many detrimental consequences. Smartphone
addiction is one of the maladaptive usage behaviors (Xie et al,
2019), and it has gained a lot of attention from social scientists and
the general public.

Smartphone addiction is defined conceptually as excessive
smartphone use with associated functional impairment and
resulting symptoms similar to those seen in other addictive
behaviors such as withdrawal and tolerance (Billieux et al., 2015;
Elhai et al., 2019). Previous studies have found that smartphone
addiction can lead to a series of mental health problems, such as
depression, loneliness, anxiety, stress, low self-esteem, low self-
efficacy, and so on (Lee, 2017; Lapierre et al., 2019; Wang et al,
2019; Kara et al, 2021). Some scholars have verified that
problematic smartphone usage can contribute to poor sleep
quality and other physical symptoms such as eye syndromes, body
fatigue, physiological dysfunction, and weakened immunity
(Berolo et al., 2011; Choi et al., 2018; Xie et al., 2018; Yang et al.,
2019). Besides, researchers have found that smartphone addiction
can bring about academic procrastination, which may have
adverse effects on addicts’ academic performance (Ji et al., 2014;
Hawi and Samaha, 2016). Since smartphone addiction can induce
so many negative influences, it is imperative for researchers to
investigate the antecedents and the underlying psychological
mechanisms that may put individuals at the risk of this addictive
behavior. This will not only be conducive to understanding the
associations between these variables, but also contribute to the
effective prevention and early intervention of this behavioral
disorder.

Plenty of previous studies have provided empirical evidence
for the relationships between the antecedents (such as depression,
anxiety, stress, loneliness, personality) and smartphone addiction.
However, one important antecedent—social exclusion—has not
been widely studied. The psychological mechanisms underlying
the relationship between social exclusion and smartphone
addiction are still unclear. To this end, by constructing a sequential
mediation model, the present study aimed to examine the
relationship between social exclusion and smartphone addiction
as well as investigating the mediating roles of loneliness and
self-control.

The relationship between social
exclusion and smartphone addiction

Social exclusion is defined as the sensation of being physically
(e.g., social isolation) or emotionally isolated from others
(Wesselmann et al., 2016). Social exclusion involves two core
experiences rejection and ostracism. Rejection is defined as being
explicitly or implicitly told that one is unwelcome in a social
relationship; ostracism is commonly characterized by being
overlooked and excluded by a person or group (Wesselmann et al.,
2016). One previous study has indicated that individuals who
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experience a sense of social exclusion tend to have heightened
requirements for attention. This will result in their attaching to
social media (David and Roberts, 2017). Besides, researchers have
found that social exclusion may contribute to Facebook addiction
(Lim, 2019). On the one hand, this could be because people are
afraid of being excluded and forgotten, which motivates them to
spend more time and energy on Facebook; on the other hand,
researchers have confirmed that social exclusion can cause social
anxiety and motivate people to restore their social affiliation,
which can lead to addictive behavior (Lim, 2019). In addition,
some scholars have verified that social exclusion can significantly
predict increased internet addiction. In their opinion, being
excluded by other individuals leads people to experience enhanced
negative emotions, decreased self-regulation, as well as impaired
self-control, which may contribute to internet addiction (Poon,
2018; Arslan and Cogkun, 2021). Based on this, the present study
hypothesizes (H1): social exclusion can significantly and positively
predict the severity level of smartphone addiction.

The mediating role of loneliness

Loneliness has been proved to be an import consequence of
social exclusion. Loneliness refers to the negative emotional reaction
to the difference between oné’s anticipated and actual social
relationship (Peplau and Perlman, 1982; Vanhalst et al., 2015).
Previous research has demonstrated that some indicators of social
exclusion (such as lower frequency of social contacts and lack of
emotional support) can significantly and positively predict loneliness
experiences (Dahlberg et al., 2022). Prior scholars also proved that
social exclusion has a strong impact on students’ loneliness as well as
other mental health problems (Arslan, 2021). Besides, one empirical
research confirmed that socially excluded individuals report more
loneliness experiences than those who were not excluded (Kavakli,
2019). Moreover, other studies also provide evidence for the
association between social exclusion and loneliness (Leary, 1990; Li
etal, 2019; Arslan and Yildirim, 2021). According to the need-to-
belong theory and the temporal need-threat model (Williams, 2009;
Baumeister, 2011), social exclusion can lead to a lack of
belongingness, which can exacerbate feelings of loneliness. Therefore,
loneliness as a result of social exclusion can be comprehended.

Loneliness has been proved to be correlated with smartphone
addiction by plenty of studies. Researchers indicated that individuals
with loneliness experiences are more prone to overusing cyber-
technological devices (Enez Darcin et al., 2016). Empirical research
showed that loneliness can positively and significantly predict the
pattern of smartphone usage and the severity of smartphone
addiction (Bian and Leung, 2015). According to the compensatory
internet-use model, people often use smartphones to alleviate
negative emotions or compensate for psychosocial problems
(Kardefelt-Winther, 2014). Therefore, lonely individuals may turn to
smartphones to relieve their dysphoric moods or seek compensation
for their psychological requirements. Ultimately, frequent, intensive,
and excessive use will lead them to smartphone addiction.
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From what has been mentioned above, the present study
hypothesizes (H2): loneliness mediates the relationship between
social exclusion and smartphone addiction.

The mediating role of self-control

The negative impact of social exclusion on self-control has been
verified by numerous prior studies. Previous scholars have found
that social exclusion is negatively and significantly associated with
self-control (Crescioni and Baumeister, 2009; Burson et al., 2012;
Xiaojun et al., 2017). Some scholars have also indicated that socially
excluded individuals are more likely to behave aggressively than
those who are not excluded (Ren et al., 2018). In addition, social
exclusion can impair self-regulation (Stenseng et al., 2015), hinder
the inhibitory capacities (Sato et al., 2018), lead to impulsive
behaviors (Luo etal., 2021) as well as plenty of negative affects (such
as loneliness; Arslan, 2021), which will decrease individuals® self-
control (Chester et al., 2016). Moreover, because one of the primary
goals of self-control (or self-regulation) is to get approval from others
(Baumeister et al., 2005), according to the need-to-belong theory
and the temporal need-threat model (Williams, 2009; Baumeister,
2011), individuals’ self-control capacity will be impaired when they
are socially excluded. Therefore, self-control could be considered as
one of the detrimental consequences of social exclusion.

Low self-control has been confirmed as one of the major
antecedents of smartphone addiction. Previous studies verified
that self-control is a protective factor against individuals’
smartphone addiction; the self-control score of the smartphone
addiction risk group is significantly higher than that of the general
group (Kim et al,, 2018; Sok et al., 2019). Empirical studies have
also revealed that ego-depleted individuals (with low self-control)
exhibit more reward-sensitivity than the non-depleted participants
(Giacomantonio et al, 2014). One behavioral and
electrophysiological study showed that low self-control could lead
to impulsive behavior (Dou et al., 2014). All of these consequences
have been proved to be important predictors of smartphone
addiction (Kim et al., 2016; Deng et al., 2021). According to the
strength model of self-control (Baumeister et al., 2007), self-
control relies on limited energy resource. Inadequate self-control
will not only lead to impulse-control problems such as alcohol and
drug abuse as well as smartphone addiction, but also bring about
emotional problems that can further contribute to smartphone
addiction. Therefore, it is reasonable to hypothesize that low self-
control is a predictor of smartphone addiction.

Based on the results of theoretical and empirical studies, the
present study hypothesizes (H3): self-control has a mediating role
between social exclusion and smartphone addiction.

The sequential mediation model

The relationship between loneliness and self-control has been
well documented by empirical studies (Liu et al., 2017; Li et al,,
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2021). Some scholars indicated that loneliness can promote
internet addiction and Facebook addiction through low self-
control (Ozdemir et al., 2014; Iranmanesh et al., 2021). According
to the Interactions of Person-Affect-Cognition-Execution
(I-PACE) model (Brand et al, 2016), specific internet-use
disorders result from the interactions between social cognition
factors (such as perceived social exclusion) as well as the mediators
-- affective and cognitive responses (such as loneliness and
reduced self-control). Therefore, the present study put forward the
following hypothesis (H4): loneliness and self-control can
sequentially mediate the association between social exclusion and
smartphone addiction.

The present study

In the current study, a sequential mediated model (Figure 1)
was constructed to examine the relationship between social
exclusion and smartphone addiction as well as the possible
mediating mechanisms. The hypotheses of the present study were
that (1) social exclusion would be positively correlated with
smartphone addiction; (2) loneliness would mediate the
association between social exclusion and smartphone addiction;
(3) self-control would mediate the association between social
exclusion and smartphone addiction; and (4) loneliness and self-
control would be two sequential mediating mechanisms in the
relationship between social exclusion and smartphone addiction.

Materials and methods
Participants and procedure

An online survey was designed and performed to collect
information concerning the study variables. The final sample
comprised 573 university students, and there were 250 males and
323 females. The average age of the total participants was
20.20+1.61 years old, ranging from 18 to 25 years of age.

This study was approved by the ethical committee of the
authors’ institution. Participants were recruited from five
universities in Inner Mongolia, China. All the participants

Loneliness Self-control
Social Smartphone
Exclusion addiction

FIGURE 1
The sequential mediation model.
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should be university students, and they should be at least 18
years old. They should have a smartphone, and they should
be able to use the phones to complete the questionnaires. The
survey was conducted during the spare time of the students,
such as breaks between classes and after class time. Before
sending out the link to the questionnaire, all the participants
were verbally told that this survey was anonymous, they were
not forced to complete the questionnaires, their data would
be used merely for scientific research, and would be kept
confidential. They could stop their participation anytime they
wanted to, and this would not have any bad effects on them. This
content was also presented as instructions in front of the formal
questionnaire. After obtaining the verbal informed consent from
the participants and their teachers, the link to the questionnaire
was shared in the students’ WeChat or QQ groups. They could
complete these measurements without any restrictions.

Measurements

Social exclusion

Social exclusion was assessed by the Ostracism Experiences
Scale (Carter-Sowell, 2010). This scale contained 8 items (e.g., “In
general, others leave me out of their group”). Participants were
asked to rate each item on a seven-point scale, ranging from 1
(hardly ever) to 7 (almost always). Higher sum scores indicated
more ostracism experiences. In the present study, the internal
consistency of this scale was high (Cronbach’s «=0.831).

Loneliness

Loneliness was measured by the short-form UCLA Loneliness
Scale (ULS-6; Xu et al.,, 2018). This instrument had 6 items (e.g.,
“I lack companionship”), all items were answered on a four-point
Likert scale (from 1 “never” to 4 “always”), with higher scores
representing greater degrees of loneliness. In this study, the
internal consistency of this scale was high (Cronbach’s ®=0.861).

Self-control

Self-control was assessed by the Brief Self-Control Scale
(Morean et al., 2014). This scale comprised seven items (e.g., “I
am good at resisting temptation”). Items were scored on a five-point
Likert scale ranging from 1 “not at all” to 5 “very much” (except
four items that were reverse scored). Higher sum scores on this
scale indicated higher self-control capacity. In the present study, the
internal consistency of this was good (Cronbach’s a=0.735).

Smartphone addiction

Smartphone addiction was measured by the Smartphone
Addiction Scale (Kwon et al., 2013). This scale contained 10 items
(e.g., “Missing planned work due to smartphone use”). Participants
were asked to rate their levels of smartphone addiction on a
six-point Likert scale (1 = “strongly disagree”™; 6 = “strongly
agree”). In the present study, the result of the internal consistency
of this scale was good (Cronbach’s a=0.876).
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Statistical analysis

SPSS 25.0 software was applied to perform descriptive statistics,
correlation, reliability, and linear regression analysis. SPSS
PROCESS macro program (model 4) was employed to test the
mediating roles of loneliness and self-control separately (social
exclusion was added as the X variable, smartphone addiction was
added as the Y variable, loneliness as well as self-control were
added as the mediator separately); this program (model 6) was
used to examine the sequential mediating effect as well (social
exclusion was added as the X variable, smartphone addiction was
added as the Y variable, loneliness and self-control were added as
the mediators sequentially; Hayes, 2017). The bootstrap approach
was used to obtain the 95% bias-corrected confidence intervals (CI)
of these mediating effects. This method would repeatedly sample
from the original data set using random samples of size # (identical
to the size of the sample in the original data set); next, the
parameters (such as confidence intervals) would be evaluated by
using each bootstrap sample; finally, the statistical significance
could be identified (Jung et al., 2019). The confidence interval (CI)
referred to the interval between a parameter estimate’s lower and
upper limits at a certain confidence level (Jung et al., 2019). If a 95%
CI included zero, the effect would be regarded as non-significant.
Due to the fact that “bootstrapping provides the most powerful and
reasonable method of obtaining confidence limits for specific
indirect effects under most conditions” (Preacher and Hayes,
2008), and according to the recommendation of the previous study
(Preacher and Hayes, 2008), the bias-corrected bootstrap estimates
were performed based on 5,000 bootstrap samples.

Results
Preliminary analyses

The descriptive statistics and zero-correlations for all the study
variables are displayed in Table 1. As expected, social exclusion
was positively correlated with loneliness (r=0.535, p<0.01) and
smartphone addiction (r=0.328, p<0.01), and negatively
correlated with self-control (r=-0.385, p<0.01). Besides, for the
individuals with higher levels of loneliness (r=0.339, p <0.01) and
low levels of self-control (r=—-0.541, p<0.01), they were more
likely to be smartphone addicts. In addition, loneliness was
negatively associated with self-control (r=—-0.389, p<0.01).

Social exclusion as a predictor of
smartphone addiction

A linear regression analysis was conducted to test the effect of
social exclusion on smartphone addiction. Results indicated that
social exclusion had a significant and positive impact on
smartphone addiction (b=0.565, p <0.01). This result verified the
first hypothesis (H1) of the present study.
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TABLE 1 Descriptive statistics and zero-order correlations of
variables.

Mean SD 1 2 3 4
1.SE 17.347 5.997 1
2.LON  11.189 3.602 0.535%% 1
3.8C 22.960 4129  —0.385%F —0.389%* 1
4.SMA 32691 10333 0.328%%  0.339%%  —0.541%% 1

SE, Social Exclusion; LON, Loneliness; SC, Self-Control; SMA, Smartphone Addiction.
p<0.01.

TABLE 2 Results of the sequential mediated model.

95%CI

Effect b

Lower Upper
Direct effect
SE — LON 0.3227%% 0.280 0.363
SE — SC —0.171%* —0.231 —0.111
LON — SC —0.293%%* —0.394 —0.193
SE — SMA 0.156* 0.014 0.299
LON — SMA 0.314%* 0.079 0.552
SC - SMA —1.161%* —1.351 —-0.972
Indirect effect
SE - LON — SMA 0.101 0.028 0.181
SE — SC — SMA 0.199 0.132 0.276
SE — LON — SC — SMA 0.110 0.071 0.155
Total Indirect Effect 0.410 0.316 0.516

SE, Social Exclusion; LON, Loneliness; SC, Self-Control; SMA, Smartphone Addiction.
#*p<0.05; *¥p<0.01.

The mediating role of loneliness

PROCESS macro program (Model 4) was used to test the
mediating effect of loneliness on the relationship between social
exclusion and smartphone addiction. The results indicated that at
step 1, social exclusion positively predicted loneliness (b=0.322,
p<0.01); at step 2, social exclusion (b=0.355, p<0.01) and
loneliness (b=0.655, p<0.01) positively predicted smartphone
addiction. The direct effect of social exclusion on smartphone
addiction was significant and positive (b=0.355, 95% CI=[0.200,
0.510]); the indirect effect of social exclusion on smartphone
addiction via loneliness was significant and positive (b=0.211,
95% CI=[0.130, 0.312]). Therefore, loneliness partially mediated
the association between social exclusion and smartphone
addiction, the second hypothesis (H2) was supported.

The mediating role of self-control

The mediating effect of self-control on the association between
social exclusion and smartphone addiction was examined by
adopting the PROCESS macro (model 4) as well. The results
indicated that at step 1, social exclusion negatively predicted self-
control (b=-0.265, p<0.01); at step 2, social exclusion (b=0.242,
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p<0.01) and self-control (b=-1.220, p<0.01) significantly
predicted smartphone addiction. The direct effect of social
exclusion on smartphone addiction was significant and positive
(b=0.242, 95% CI=[0.114, 0.369]); the indirect effect of social
exclusion on smartphone addiction via self-control was significant
and negative (b=0.324, 95% CI=[0.251, 0.405]). Therefore, self-
control partially mediated the association between social exclusion
and smartphone addiction, the third hypothesis (H3)
was confirmed.

The sequential mediation model

The PROCESS macro (model 6) was applied to test the
sequential mediating roles of loneliness and self-control in the
relationship between social exclusion and smartphone
addiction. The results are presented in Table 2. Social
exclusion was significantly and positively related to loneliness
(b=0.322, p<0.01) and negatively related to self-control
(b=-0.171, p<0.01). Besides, loneliness negatively predicted
self-control (b=-0.293, p<0.01), and positively predicted
smartphone addiction (b=0.314, p<0.01). In addition, self-
control was negatively correlated with smartphone addiction
(b=-1.161, p<0.01). Moreover, the direct effects of social
exclusion on smartphone addiction was still significant
(b=0.156, p<0.05) after controlling the effects of loneliness
and self-control.

As far as the indirect effects were considered, the pathway of
“social exclusion — loneliness — smartphone” was significant
(indirect effect=0.101, 95% CI=[0.028, 0.181]). The indirect
effect of social exclusion on smartphone addiction through self-
control was significant (indirect effect=0.199, 95% CI=[0.132,
0.276]). Besides, the indirect effect of social exclusion on
smartphone addiction through loneliness and self-control in
sequence was significant (indirect effect=0.110, 95% CI=[0.071,
0.155]). Moreover, the total indirect effect was significant as well
(indirect effect=0.110, 95% CI=[0.316, 0.516]). These results
indicated that loneliness and self-control partially and
sequentially mediated the association between social exclusion
and smartphone addiction, which supported the fourth (H4)
hypothesis.

Discussion

The relationship between social exclusion and smartphone
addiction has not been widely studied, and little is known about
the mediating mechanisms behind this association as well.
According to the related theories and empirical studies, by
adopting the process macro program, the present study established
a sequential mediation model to test the relationship between the
two variables and the mediating effects of loneliness and self-
control on this association. The main findings and implications
were listed and discussed as follows.
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The relationship between social
exclusion and smartphone addiction

Previous studies have confirmed that social exclusion is one
antecedent of Facebook addiction as well as internet addiction
(Poon, 2018; Lim, 2019; Arslan and Coskun, 2021). Some scholars
have also found that social exclusion can positively and
significantly predict substance use disorder and other addictive
behaviors (Rabinovitz, 2014; Bacon and Engerman, 2018;
Wesselmann and Parris, 2021). Likewise, consistent with H1, the
results of the present study also demonstrated that social exclusion
is a significant and positive predictor of smartphone addiction.
According to the interpersonal model of addiction relapse (Leach
and Kranzler, 2013), the aversion feeling associated with social
pain is caused by the decreased endogenous opioid activity during
and after the experience of social exclusion. When individuals
were exposed to social exclusion, they appear to undergo
“endogenous opioid withdrawal” which is marked by intense
craving and significant negative emotion. Some early researchers
also considered that addictive behavior may serve as an alternative
for social bond (Panksepp et al., 1978). Besides, communicating
with others is one of the most important functions of smartphones.
This function can provide a virtual world for individuals who
suffer from a lack of social connections. The “poor get richer”
model indicated that the poor may use smartphones as
compensatory tools to alleviate their social difficulties and
increase their social networks (Amichai-Hamburger et al., 2008).
As a result, people who have been socially excluded may
be vulnerable to using smartphones to alleviate their aversion
feelings. This will contribute to smartphone addiction.

The mediating role of loneliness

Results of the current study indicated that H2 was confirmed:
loneliness partially mediated the relationship between social
exclusion and smartphone addiction. Specifically, social exclusion
was positively correlated with loneliness, which in turn resulted in
a higher level of smartphone addiction.

For the first path of the indirect effect, some evidence might
be helpful for understanding the relationship between social
exclusion and loneliness. As far as the concepts were considered,
social exclusion refers to the experience of being physically or
emotionally separated from others (Fung et al., 2016). In line with
the emphasis on the experience of being separated from others in
social exclusion, the sensation of being kept apart from other
individuals has been colloquially termed loneliness (Weiss, 1973).
From this point of view, it is reasonable to comprehend the
positive association between the two variables. Besides, empirical
studies have confirmed that loneliness is one of the negative
consequences of social exclusion. According to the information
theory of emotion (Simonov, 2013), negative emotions originate
from the difference between available and indispensable
information. Consistent with this theory, previous research has
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indicated that loneliness results from the difference between the
desired and achieved interpersonal interactions (Cacioppo et al.,
2014). Due to the fact that social exclusion impedes individuals
from achieving desired relationships, consequently, the deficiency
of social acceptance, inclusion, and support will contribute to the
occurrence and development of loneliness. In addition, the need-
to-belong theory and the temporal need-threat model (Williams,
2009; Baumeister, 2011) also posited that social exclusion may
threaten individuals’ fundamental needs - belonging, which will
result in loneliness feelings. Based on empirical and theoretical
evidence, the relationship between social exclusion and loneliness
could be comprehended.

For the second path of the indirect effect, loneliness was
positively associated with smartphone addiction. This finding was
consistent with the previous studies which demonstrated that
loneliness is a risk factor for smartphone addiction (Enez Darcin
etal, 2016; Mahapatra, 2019; Kayis et al., 2021). According to the
compensatory internet-use model, the purpose that people go
online is to alleviate negative affects or evade real-life events
(Kardefelt-Winther, 2014). Therefore, loneliness, whether it serves
as one of the undesirable experiences or a negative life issue, may
lead people to be addicted to smartphones. The uses and
gratifications theory posited that individuals’ smartphone use was
motivated by their underlying psychological requirements (Katz,
1974). Because loneliness is characterized by the absence of
belonging (Franklin and Tranter, 2021), and belonging needs have
been regarded as one fundamental human motivation (Baumeister
and Leary, 1995), consequently, lonely individuals were more
likely to use smartphones excessively, intensively and endlessly.
This would result in smartphone addiction.

In summary, the current study provided evidence that social
exclusion might threaten individuals’ belonging needs, which
would lead to loneliness. Subsequently, lonely people would select
smartphones to alleviate their negative experiences as well as meet
their basic psychological requirements for interaction with others
and inclusion by others.

The mediating role of self-control

In line with H3, the results of the current study indicated that
self-control partially mediated the link between social exclusion
and smartphone addiction. Specifically, social exclusion
experiences resulted in lower levels of self-control, which in turn
brought about a higher severity of smartphone addiction.

For the first path of this indirect effect, the results of this
study were consistent with the prior studies. Some scholars have
indicated that social exclusion is not only a direct predictor of
self-control (Crescioni and Baumeister, 2009; Burson et al., 2012;
Xiaojun et al., 2017), but can also contribute to negative affects
and experiences such as loneliness, depression, and anger (Fung
et al., 2016; Feng et al., 2019; Carlyle et al., 2020; Arslan, 2021),
which will indirectly decrease self-control (Chester et al., 2016).
This might be because social exclusion threatens individuals’
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basic psychological requirements (Williams, 2009; Baumeister,
2011), which will motivate people to do something actively to
compensate for their psychological distress or find some
substitutes to console themselves. The greater the extent of social
exclusion they perceived, or the more social exclusion situations
they experienced, the greater the motivation to fulfill their needs
would be, and the lower the level of self-control they could
possess. Besides, according to the strength model of self-control
(Baumeister et al., 2007), managing emotions and overcoming
unwanted motivations will deplete self-control resources. Because
social exclusion might cause negative feelings and threaten
people’s basic psychological needs, individuals’ self-control would
decrease after being socially excluded. Therefore, self-control as
one of the detrimental consequences of social exclusion could
be understood.

For the second path of this indirect effect, self-control was
negatively associated with smartphone addiction. This finding was
consistent with the previous studies which demonstrated that low
self-control is a risk factor for smartphone addiction (Kim et al.,
2016, 2018; Sok et al., 2019). Following what had been discussed
in the prior paragraph, when peoplé’s self-control resources were
depleted, they would not be able to control or regulate their
behaviors and suppress their undesirable actions; besides, they
might fail to set and keep long-term goals (Sok et al., 2019).
Empirical studies have also found that the consumption of self-
control strength can promote approach inclinations and reward-
seeking actions (Giacomantonio et al., 2014). Due to the fact that
smartphones have multiple functions that could be used for
numerous activities, individuals low in self-control are vulnerable
to being attracted to smartphones and tend to use smartphones
immoderately. This might lead them to be addicted to this
intelligent device. Moreover, a prior study has confirmed that
individuals with low self-control are more likely to be socially
excluded (Walters, 2016). Consequently, the impact of social
exclusion would exacerbate people’s self-control and subsequently
contribute to smartphone addiction.

In summary, the current study provided evidence that social
exclusion might threaten individuals’ psychological needs and
bring about negative experiences, which not only motivated them
to find compensation to fulfill their requirements but also depleted
their self-control resources. Subsequently, people low in self-
control would use smartphones to compensate for their
psychological requirements and alleviate their negative feelings,
which would contribute to smartphone addiction.

The sequential mediating effects of
loneliness and self-control

The results of the present study supported H4: loneliness and
self-control sequentially mediated the link between social
exclusion and smartphone addiction. Specifically, socially
excluded individuals were more likely to experience loneliness,
which in turn depleted their self-control strength and eventually
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brought about a higher severity of smartphone addiction.
According to the I-PACE model (Brand et al., 2016), social
exclusion, which acts as one type of social cognitions, is one of
the core characteristics of the individuals; the negative affects and
reduced executive functioning represent the mediators. The
interaction of these indicators can contribute to smartphone
addiction. Likewise, according to Social Cognitive Theory (SCT),
“environmental influences, cognitive and personal factors, and
behaviors all operate as interlocking determinants that affect each
other bidirectionally” (Bandura, 1985). In the present study,
social exclusion, loneliness, and self-control were regarded as the
environmental and personal factors that gave rise to the
occurrence and development of the behavioral consequence --
smartphone addiction. Therefore, the I-PACE model and SCT
offered holistic perspectives to explain the relationships between
these variables, and in turn, the results of the current study also
provided empirical evidence for the two theories.

Conclusion

The present study examined the association between social
exclusion and smartphone addiction as well as the mediating
effects of loneliness and self-control on this relationship. Results
indicated that: (1) social exclusion was a positive predictor of
smartphone addiction; (2) loneliness and self-control separately
mediated the association between social exclusion and
smartphone addiction; and (3) loneliness and self-control
sequentially mediated the relation between social exclusion and
smartphone addiction. These results were conducive to
comprehending the relationship between the two study variables
as well as the underlying mechanism of this relationship. Some
suggestions for future studies were listed as follows: First of all,
because the present study was a cross-sectional design, the
longitudinal design was encouraged to investigate the stable
influence and the mediating effects of loneliness and self-control
of social exclusion on smartphone addiction. In addition, social
exclusion could lead to other detrimental influences on
individuals’ mental health, such as low self-esteem and a need to
belong (Williams, 2009). Since these mental distress might also
contribute to the development of smartphone addiction, future
research was required to investigate different mediating
mechanisms of the association between social exclusion and
smartphone addiction. Moreover, future studies were
recommended to explore effective approaches for reducing social
exclusion, which would contribute to reducing the risk of

smartphone addiction.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary material, further inquiries can
be directed to the corresponding author.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.945631
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Yue et al.

Ethics statement

The studies involving human participants were reviewed and
approved by the College of Psychology Inner Mongolia Normal
University. Written informed consent for participation was not
required for this study in accordance with the national legislation
and the institutional requirements.

Author contributions

XZ and HB: funding acquisition. XY, XZ, and BL: investigation.
HY: writing - original draft. HB: writing - review and editing. All
authors contributed to the article and approved the submitted version.

Funding

This study was supported by Inner Mongolia Natural Science
Foundation, Exercise improves executive function in patients
with chronic pain (2021MS03099), Social Science Planning
Project in Inner Mongolia, Evaluation System and Intervention
Research of Adolescent Health Literacy in Inner Mongolia under
Healthy China Strategy (2021NDB130), and Baotou Medical
College’s research project of “Wen Xue,” “Wei Xue” and “Jian
Xue,” a study on emotional adjustment strategies and influencing

References

Amichai-Hamburger, Y., Kaplan, H., and Dorpatcheon, N. (2008). Click to the
past: The impact of extroversion by users of nostalgic websites on the use of internet
social services. Comput. Hum. Behav. 24, 1907-1912. doi: 10.1016/j.chb.2008.02.005

Arslan, G. (2021). School belongingness, well-being, and mental health among
adolescents: exploring the role of loneliness. Aust. J. Psychol. 73, 70-80. doi:
10.1080/00049530.2021.1904499

Arslan, G., and Coskun, M. (2021). Social exclusion, self-forgiveness, mindfulness,
and internet addiction in college students: A moderated mediation approach. Int. J.
Ment. Heal. Addict. 1-15. doi: 10.1007/s11469-021-00506-1

Arslan, G., and Yildirim, M. (2021). Psychological maltreatment and loneliness in
adolescents: social ostracism and affective experiences. Psychol. Rep. 1-21. doi:
10.1177/00332941211040430

Bacon, A. K., and Engerman, B. (2018). Excluded, then inebriated: A preliminary
investigation into the role of ostracism on alcohol consumption. Addict. Behav. Rep.
8, 25-32. doi: 10.1016/j.abrep.2018.05.002

Bandura, A. (1985). “Model of causality in social learning theory,” in Cognition
and Psychotherapy. eds. M. ]. Mahoney and A. Freeman (Boston, MA: Springer US),
81-99.

Baumeister, R. .. (2011). Need-to-belong theory. Handbook of Theories of Social
Psychology. Eds. LangePaul A. M. Van, Arie W. Kruglanski and E. Tory Higgins,
Oaks, CA: SAGE.

Baumeister, R. E,, DeWall, C. N., Ciarocco, N. J., and Twenge, J. M. (2005). Social
exclusion impairs self-regulation. J. Pers. Soc. Psychol. 88, 589-604. doi: 10.1037/
0022-3514.88.4.589

Baumeister, R. E, and Leary, M. R. (1995). The need to belong: desire for
interpersonal attachments as a fundamental human motivation. Psychol. Bull. 117,
497-529. doi: 10.1037/0033-2909.117.3.497

Baumeister, R. E, Vohs, K. D., and Tice, D. M. (2007). The strength model of self-
control. Curt. Dir. Psychol. Sci. 16, 351-355. doi: 10.1111/§.1467-8721.2007.00534.x

Berolo, S., Wells, R. P,, and Amick III, B. C. (2011). Musculoskeletal symptoms
among mobile hand-held device users and their relationship to device use: a

Frontiers in Psychology

08

10.3389/fpsyg.2022.945631

factors of college students under the influence of public
emergencies (2021BYWW]-YB-37).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/

fpsyg.2022.945631/full#supplementary-material

preliminary study in a Canadian university population. Appl. Ergon. 42, 371-378.
doi: 10.1016/j.apergo.2010.08.010

Bian, M., and Leung, L. (2015). Linking loneliness, shyness, smartphone addiction
symptoms, and patterns of smartphone use to social capital. Soc. Sci. Comput. Rev.
33, 61-79. doi: 10.1177/0894439314528779

Billieux, J., Maurage, P, Lopez-Fernandez, O., Kuss, D. J., and Griffiths, M. D.
(2015). Can disordered mobile phone use be considered a behavioral addiction? An
update on current evidence and a comprehensive model for future research. Curr.
Addict. Rep. 2, 156-162. doi: 10.1007/s40429-015-0054-y

Brand, M., Young, K. S., Laier, C., Wolfling, K., and Potenza, M. N. (2016).
Integrating psychological and neurobiological considerations regarding the
development and maintenance of specific internet-use disorders: An interaction of
person-affect-cognition-execution (I-PACE) model. Neurosci. Biobehav. Rev. 71,
252-266. doi: 10.1016/j.neubiorev.2016.08.033

Burson, A., Crocker, J., and Mischkowski, D. (2012). Two types of value-
affirmation: implications for self-control following social exclusion. Soc. Psychol.
Personal. Sci. 3, 510-516. doi: 10.1177/1948550611427773

Cacioppo, S., Capitanio, J. P, and Cacioppo, J. T. (2014). Toward a neurology of
loneliness. Psychol. Bull. 140, 1464-1504. doi: 10.1037/a0037618

Carlyle, M., Rowley, M., Stevens, T., Karl, A., and Morgan, C. J. A. (2020).
Impaired empathy and increased anger following social exclusion in non-intoxicated
opioid users. Psychopharmacology 237, 419-430. doi: 10.1007/s00213-019-05378-x

Carter-Sowell, A. R. (2010). Salting a wound, building a callous, or throwing in
the towel? The measurement and effects of chronic ostracism experiences:
Purdue University.

Chester, D. S., Lynam, D. R., Milich, R., Powell, D. K., Andersen, A. H., and
DeWall, C. N. (2016). How do negative emotions impair self-control? A neural
model of negative urgency. Neurolmage 132, 43-50. doi: 10.1016/j.
neuroimage.2016.02.024

Choi, J. H,, Li, Y., Kim, S. H,, Jin, R., Kim, Y. H., Choi, W, et al. (2018). The
influences of smartphone use on the status of the tear film and ocular surface. PLoS
One 13, €0206541. doi: 10.1371/journal.pone.0206541

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.945631
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.945631/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.945631/full#supplementary-material
https://doi.org/10.1016/j.chb.2008.02.005
https://doi.org/10.1080/00049530.2021.1904499
https://doi.org/10.1007/s11469-021-00506-1
https://doi.org/10.1177/00332941211040430
https://doi.org/10.1016/j.abrep.2018.05.002
https://doi.org/10.1037/0022-3514.88.4.589
https://doi.org/10.1037/0022-3514.88.4.589
https://doi.org/10.1037/0033-2909.117.3.497
https://doi.org/10.1111/j.1467-8721.2007.00534.x
https://doi.org/10.1016/j.apergo.2010.08.010
https://doi.org/10.1177/0894439314528779
https://doi.org/10.1007/s40429-015-0054-y
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://doi.org/10.1177/1948550611427773
https://doi.org/10.1037/a0037618
https://doi.org/10.1007/s00213-019-05378-x
https://doi.org/10.1016/j.neuroimage.2016.02.024
https://doi.org/10.1016/j.neuroimage.2016.02.024
https://doi.org/10.1371/journal.pone.0206541

Yue et al.

Crescioni, A. W,, and Baumeister, R. F. (2009). “Alone and aggressive: social
exclusion impairs self-control and empathy and increases hostile cognition and
aggression. in Bullying, rejection, and peer victimization: a social cognitive
neuroscience perspective, ed. M. . Harris (New York: Springer Publishing Company),
251-277.

Dahlberg, L., McKee, K. J., Lennartsson, C., and Rehnberg, J. (2022). A social
exclusion perspective on loneliness in older adults in the Nordic countries. Eur. J.
Ageing, 1-14. doi: 10.1007/s10433-022-00692-4

David, M. E., and Roberts, J. A. (2017). Phubbed and alone: phone snubbing,
social exclusion, and attachment to social media. J. Assoc. Consum. Res. 2, 155-163.
doi: 10.1086/690940

Deng, X., Gao, Q., Hu, L., Zhang, L., Li, Y., and Bu, X. (2021). Differences in
reward sensitivity between high and low problematic smartphone use adolescents:
An ERP study. Int. J. Environ. Res. Public Health 18, 9603. doi: 10.3390/
ijerph18189603

Dou, K., Nie, Y., Wang, Y., Li, J., and Shen, W. (2014). Ego depletion promotes
impulsive decision: evidences from behavioral and ERPs studies. Acta Psychol. Sin.
46, 1564. doi: 10.3724/SPJ.1041.2014.01564

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

Elhai, J. D., Rozgonjuk, D., Yildirim, C., Alghraibeh, A. M., and Alafnan, A. A.
(2019). Worry and anger are associated with latent classes of problematic
smartphone use severity among college students. J. Affect. Disord. 246, 209-216. doi:
10.1016/j.jad.2018.12.047

Enez Darcin, A., Kose, S., Noyan, C. O., Nurmedov, S., Yilmaz, O., and Dilbaz, N.
(2016). Smartphone addiction and its relationship with social anxiety and loneliness.
Behav. Inform. Technol. 35, 520-525. doi: 10.1080/0144929X.2016.1158319

Feng, Z., Jones, K., and Phillips, D. R. (2019). Social exclusion, self-rated health
and depression among older people in China: evidence from a national survey of
older persons. Arch. Gerontol. Geriatr. 82, 238-244. doi: 10.1016/j.archger.
2019.02.016

Franklin, A., and Tranter, B. (2021). Loneliness and the cultural, spatial, temporal
and generational bases of belonging. Aust. J. Psychol. 73, 57-69. doi: 10.1080/
00049530.2020.1837007

Fung, K., Xu, C,, Glazier, B. L., Parsons, C. A., and Alden, L. E. (2016). “Research
in clinical psychology: social exclusion and psychological disorders” in Social
Exclusion: Psychological Approaches to Understanding and Reducing its Impact. eds.
P. Riva and J. Eck (Cham: Springer International Publishing), 157-176.

Giacomantonio, M., Jordan, J., Fennis, B. M., and Panno, A. (2014). When the
motivational consequences of ego depletion collide: conservation dominates over
reward-seeking. J. Exp. Soc. Psychol. 55, 217-220. doi: 10.1016/j.jesp.2014.07.009

Hawi, N. S., and Samaha, M. (2016). To excel or not to excel: strong evidence on
the adverse effect of smartphone addiction on academic performance. Comput.
Educ. 98, 81-89. doi: 10.1016/j.compedu.2016.03.007

Hayes, A. E. (2017). Introduction to Mediation, Moderation, and Conditional
Process Analysis: A Regression-Based Approach Guilford publications: New York.

Hong, W, Liu, R.-D,, Oei, T.-P, Zhen, R,, Jiang, S., and Sheng, X. (2019). The
mediating and moderating roles of social anxiety and relatedness need satisfaction
on the relationship between shyness and problematic mobile phone use among
adolescents. Comput. Hum. Behav. 93, 301-308. doi: 10.1016/j.chb.2018.12.020

Iranmanesh, M., Foroughi, B., Nikbin, D., and Hyun, S. S. (2021). Shyness, self-
esteem, and loneliness as causes of FA: The moderating effect of low self-control.
Curr. Psychol. 40, 5358-5369. doi: 10.1007/512144-019-00465-w

Ji, J. Wu, Y, and Tian, X. (2014). The relationship among mobile phone
dependence, academic procrastination and subjective well-being of college students.
J. Hangzhou Normal Univ. 13, 482-487. doi: 10.3969/j.issn.1674-232X.2014.05.006

Jung, K., Lee, J., Gupta, V., and Cho, G. (2019). Comparison of bootstrap
confidence interval methods for GSCA using a Monte Carlo simulation. Front.
Psycol. 10:2215. doi: 10.3389/fpsyg.2019.02215

Kara, M., Baytemir, K., and Inceman-Kara, F. (2021). Duration of daily
smartphone usage as an antecedent of nomophobia: exploring multiple mediation
of loneliness and anxiety. Behav. Inform. Technol. 40, 85-98. doi: 10.1080/0144929X.
2019.1673485

Kardefelt-Winther, D. (2014). A conceptual and methodological critique of
internet addiction research: towards a model of compensatory internet use. Comput.
Hum. Behav. 31, 351-354. doi: 10.1016/j.chb.2013.10.059

Katz, E. (1974). Utilization of Mass Communication by the Individual. The Uses of
Mass Communications: Current Perspectives on Gratifications Research. Thousand
Oaks, California: SAGE:19-32.

Kavakli, M. (2019). The difference Between ostracism and social exclusion: The
effects on self-esteem, loneliness and general belongingness. Emotion

Frontiers in Psychology

09

10.3389/fpsyg.2022.945631

Kayis, A. R., Satici, B., Deniz, M. E,, Satici, S. A., and Griffiths, M. D. (2021). Fear
of COVID-19, loneliness, smartphone addiction, and mental wellbeing among the
Turkish general population: a serial mediation model. Behav. Inform. Technol. 1-13.
doi: 10.1080/0144929X.2021.1933181

Kim, Y., Jeong, J.-E., Cho, H., Jung, D.-]., Kwak, M., Rho, M. J,, et al. (2016).
Personality factors predicting smartphone addiction predisposition: behavioral
inhibition and activation systems, impulsivity, and self-control. PLoS One
11:¢0159788. doi: 10.1371/journal.pone.0159788

Kim, H.-J., Min, J.-Y., Min, K.-B,, Lee, T.-J., and Yoo, S. (2018). Relationship
among family environment, self-control, friendship quality, and adolescents’
smartphone addiction in South Korea: findings from nationwide data. PLoS One
13:¢0190896. doi: 10.1371/journal.pone.0190896

Kwon, M., Kim, D.-],, Cho, H,, and Yang, S. (2013). The smartphone addiction
scale: development and validation of a short version for adolescents. PLoS One
8:¢83558. doi: 10.1371/journal.pone.0083558

Lapierre, M. A., Zhao, P, and Custer, B. E. (2019). Short-term longitudinal
relationships Between smartphone use/dependency and psychological well-being
Among late adolescents. J. Adolesc. Health 65, 607-612. doi: 10.1016/j.
jadohealth.2019.06.001

Leach, D., and Kranzler, H. R. (2013). An interpersonal model of addiction
relapse. Addict. Disord. Treat. 12, 183-192. doi: 10.1097/ADT.0b013e31826ac408

Leary, M. R. (1990). Responses to social exclusion: social anxiety, jealousy,
loneliness, depression, and low self-esteem. J. Soc. Clin. Psychol. 9, 221-229. doi:
10.1521/jscp.1990.9.2.221

Lee, H.-S. (2017). Convergent study of the effect of university students'
addiction to smartphones on self-esteem and self-efficacy: stress level and mental
health as mediating factors. J. Korea Conv. Soc. 8, 139-148. doi: 10.15207/JKCS.
2017.8.1.139

Li, Y,, Mao, J.-Y,, and Xu, M., (Eds.) (2019). Need to belong under attack:
workplace ostracism brings workplace loneliness and damaged performance.
Academy of Management Proceedings; Academy of Management Briarcliff Manor,
NY 10510.

Li, J., Zhan, D., Zhou, Y., and Gao, X. (2021). Loneliness and problematic mobile
phone use among adolescents during the COVID-19 pandemic: The roles of escape
motivation and self-control. Addict. Behav. 118:106857. doi: 10.1016/j.addbeh.2021.
106857

Lim, M. (2019). Social exclusion, surveillance use, and Facebook addiction: The
moderating role of narcissistic grandiosity. Int. J. Environ. Res. Public Health 16,
3813. doi: 10.3390/ijerph16203813

Liu, J., Xiao, B., Hipson, W. E., Coplan, R. ], Li, D., and Chen, X. (2017). Self-
control, peer preference, and loneliness in Chinese children: A three-year
longitudinal study. Soc. Dev. 26, 876-890. doi: 10.1111/sode.12224

Luo, H.,, Chen, ], Li, S., Nie, Y., and Wang, G. (2021). Social exclusion and
impulsive buying among Chinese college students: The mediating role of self-esteem
and the moderating role of risk preference. Int. J. Environ. Res. Public Health 18,
11027. doi: 10.3390/ijerph182111027

Mabhapatra, S. (2019). Smartphone addiction and associated consequences: role
of loneliness and self-regulation. Behav. Inform. Technol. 38, 833-844. doi:
10.1080/0144929X.2018.1560499

Morean, M. E., DeMartini, K. S., Leeman, R. E, Pearlson, G. D., Anticevic, A.,
Krishnan-Sarin, S., et al. (2014). Psychometrically improved, abbreviated versions
of three classic measures of impulsivity and self-control. Psychol. Assess. 26,
1003-1020. doi: 10.1037/pas0000003

Ozdemir, Y., Kuzucu, Y., and Ak, $. (2014). Depression, loneliness and internet
addiction: how important is low self-control? Comput. Hum. Behav. 34, 284-290.
doi: 10.1016/j.chb.2014.02.009

Panksepp, J., Herman, B., Conner, R., Bishop, P,, and Scott, J. (1978). The biology
of social attachments: opiates alleviate separation distress. Biol. Psychiatry 13,
607-618.

Peplau, L. A, and Perlman, D. (1982). Loneliness: A Sourcebook of Current Theory,
Research and Therapy: United Kingdom: John Wiley & Sons Inc.

Poon, K.-T. (2018). Unpacking the mechanisms underlying the relation between
ostracism and internet addiction. Psychiatry Res. 270, 724-730. doi: 10.1016/j.
psychres.2018.10.056

Preacher, K. J., and Hayes, A. F. (2008). Asymptotic and resampling strategies for
assessing and comparing indirect effects in multiple mediator models. Behav. Res.
Methods 40, 879-891. doi: 10.3758/BRM.40.3.879

Rabinovitz, S. (2014). Drowning your sorrows? Social exclusion and anger effects
on alcohol drinking. Addict. Res. Theory 22, 363-370. doi: 10.3109/16066359.2013.
857661

Ren, D., Wesselmann, E. D., and Williams, K. D. (2018). Hurt people hurt people:
ostracism and aggression. Curr. Opin. Psychol. 19, 34-38. doi: 10.1016/j.
copsyc.2017.03.026

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.945631
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s10433-022-00692-4
https://doi.org/10.1086/690940
https://doi.org/10.3390/ijerph18189603
https://doi.org/10.3390/ijerph18189603
https://doi.org/10.3724/SP.J.1041.2014.01564
https://doi.org/10.1016/j.jad.2016.08.030
https://doi.org/10.1016/j.jad.2018.12.047
https://doi.org/10.1080/0144929X.2016.1158319
https://doi.org/10.1016/j.archger.2019.02.016
https://doi.org/10.1016/j.archger.2019.02.016
https://doi.org/10.1080/00049530.2020.1837007
https://doi.org/10.1080/00049530.2020.1837007
https://doi.org/10.1016/j.jesp.2014.07.009
https://doi.org/10.1016/j.compedu.2016.03.007
https://doi.org/10.1016/j.chb.2018.12.020
https://doi.org/10.1007/s12144-019-00465-w
https://doi.org/10.3969/j.issn.1674-232X.2014.05.006
https://doi.org/10.3389/fpsyg.2019.02215
https://doi.org/10.1080/0144929X.2019.1673485
https://doi.org/10.1080/0144929X.2019.1673485
https://doi.org/10.1016/j.chb.2013.10.059
https://doi.org/10.1080/0144929X.2021.1933181
https://doi.org/10.1371/journal.pone.0159788
https://doi.org/10.1371/journal.pone.0190896
https://doi.org/10.1371/journal.pone.0083558
https://doi.org/10.1016/j.jadohealth.2019.06.001
https://doi.org/10.1016/j.jadohealth.2019.06.001
https://doi.org/10.1097/ADT.0b013e31826ac408
https://doi.org/10.1521/jscp.1990.9.2.221
https://doi.org/10.15207/JKCS.2017.8.1.139
https://doi.org/10.15207/JKCS.2017.8.1.139
https://doi.org/10.1016/j.addbeh.2021.106857
https://doi.org/10.1016/j.addbeh.2021.106857
https://doi.org/10.3390/ijerph16203813
https://doi.org/10.1111/sode.12224
https://doi.org/10.3390/ijerph182111027
https://doi.org/10.1080/0144929X.2018.1560499
https://doi.org/10.1037/pas0000003
https://doi.org/10.1016/j.chb.2014.02.009
https://doi.org/10.1016/j.psychres.2018.10.056
https://doi.org/10.1016/j.psychres.2018.10.056
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.3109/16066359.2013.857661
https://doi.org/10.3109/16066359.2013.857661
https://doi.org/10.1016/j.copsyc.2017.03.026
https://doi.org/10.1016/j.copsyc.2017.03.026

Yue et al.

Sato, M., Fonagy, P., and Luyten, P. (2018). Effects of social exclusion on effortful
control and mentalizing in relation to borderline personality features. Sci. Rep. 8,
1-9. doi: 10.1038/s41598-018-32775-7

Shen, X., and Wang, J.-L. (2019). Loneliness and excessive smartphone use
among Chinese college students: moderated mediation effect of perceived stressed
and motivation. Comput. Hum. Behav. 95, 31-36. doi: 10.1016/j.chb.2019.
01.012

Simonov, P. V. (2013). The Emotional brain: Physiology, Neuroanatomy,
Psychology, and Emotion: United States: Springer Science & Business Media.

Sok, S. R., Seong, M. H., and Ryu, M. H. (2019). Differences of self-control, daily
life stress, and communication skills between smartphone addiction risk group and
general Group in Korean Nursing Students. Psychiatry Q. 90, 1-9. doi: 10.1007/
$11126-018-9596-1

Stenseng, E, Belsky, J., Skalicka, V., and Wichstrem, L. (2015). Social exclusion
predicts impaired self-regulation: A 2-year longitudinal panel study including the
transition from preschool to school. J. Pers. 83, 212-220. doi: 10.1111/jopy.12096

Vanhalst, J., Soenens, B., Luyckx, K., Van Petegem, S., Weeks, M. S., and
Asher, S. R. (2015). Why do the lonely stay lonely? Chronically lonely adolescents’
attributions and emotions in situations of social inclusion and exclusion. J. Pers. Soc.
Psychol. 109, 932-948. doi: 10.1037/pspp0000051

Walters, G. D. (2016). Low self-control, peer rejection, reactive criminal thinking,
and delinquent peer associations: connecting the pieces of the crime puzzle. J. Dev.
Life-Course Criminol. 2, 209-231. doi: 10.1007/s40865-016-0028-3

Wang, P, Liu, S., Zhao, M., Yang, X., Zhang, G., Chu, X,, et al. (2019). How is
problematic smartphone use related to adolescent depression? A moderated mediation
analysis. Child Youth Serv. Rev. 104:104384. doi: 10.1016/j.childyouth.2019.104384

Frontiers in Psychology

10

10.3389/fpsyg.2022.945631

Weiss, R. S.. (1973). Loneliness: The Experience of Emotional and social Isolation.
Cambridge: MIT Press.

Wesselmann, E. D., Grzybowski, M. R., Steakley-Freeman, D. M., DeSouza, E. R.,
Nezlek, J. B., and Williams, K. D.. (2016). Social Exclusion in Everyday life. Social
exclusion, United States: Springer 3-23.

Wesselmann, E. D., and Parris, L. (2021). Exploring the links Between social
exclusion and substance use, misuse, and addiction. Front. Psychol. 12:674743. doi:
10.3389/fpsyg.2021.674743

Williams, K. D. (2009). Ostracism: A temporal need-threat model. Adv. Exp. Soc.
Psychol. 41, 275-314. doi: 10.1016/S0065-2601(08)00406-1

Xiaojun, S., Yuantian, T, and Cuiying, E (2017). Social exclusion and
cyberostracism on depression: the mediating role of self-control. Stud. Psychol.
Behav. 15, 169.

Xie, X., Chen, W,, Zhu, X, and He, D. (2019). Parents' phubbing increases
Adolescents' Mobile phone addiction: roles of parent-child attachment, deviant peers,
and gender. Child Youth Serv. Rev. 105:104426. doi: 10.1016/j.childyouth.2019.104426

Xie, X., Dong, Y., and Wang, J. (2018). Sleep quality as a mediator of problematic
smartphone use and clinical health symptoms. J. Behav. Addict. 7, 466-472. doi:
10.1556/2006.7.2018.40

Xu, S., Qiu, D, Hahne, J., Zhao, M., and Hu, M. (2018). Psychometric properties

of the short-form UCLA loneliness scale (ULS-8) among Chinese adolescents.
Medicine 97. doi: 10.1097/MD.0000000000012373

Yang, G., Cao, J,, Li, Y.,, Cheng, P, Liu, B., Hao, Z., et al. (2019). Association
between internet addiction and the risk of musculoskeletal pain among Chinese
college freshmen—A cross-sectional study. Front. Psychol. 10:1959. doi: 10.3389/
fpsyg.2019.01959

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.945631
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1038/s41598-018-32775-7
https://doi.org/10.1016/j.chb.2019.01.012
https://doi.org/10.1016/j.chb.2019.01.012
https://doi.org/10.1007/s11126-018-9596-1
https://doi.org/10.1007/s11126-018-9596-1
https://doi.org/10.1111/jopy.12096
https://doi.org/10.1037/pspp0000051
https://doi.org/10.1007/s40865-016-0028-3
https://doi.org/10.1016/j.childyouth.2019.104384
https://doi.org/10.3389/fpsyg.2021.674743
https://doi.org/10.1016/S0065-2601(08)00406-1
https://doi.org/10.1016/j.childyouth.2019.104426
https://doi.org/10.1556/2006.7.2018.40
https://doi.org/10.1097/MD.0000000000012373
https://doi.org/10.3389/fpsyg.2019.01959
https://doi.org/10.3389/fpsyg.2019.01959

	Exploring the relationship between social exclusion and smartphone addiction: The mediating roles of loneliness and self-control
	Introduction
	The relationship between social exclusion and smartphone addiction
	The mediating role of loneliness
	The mediating role of self-control
	The sequential mediation model
	The present study

	Materials and methods
	Participants and procedure
	Measurements
	Social exclusion
	Loneliness
	Self-control
	Smartphone addiction
	Statistical analysis

	Results
	Preliminary analyses
	Social exclusion as a predictor of smartphone addiction
	The mediating role of loneliness
	The mediating role of self-control
	The sequential mediation model

	Discussion
	The relationship between social exclusion and smartphone addiction
	The mediating role of loneliness
	The mediating role of self-control
	The sequential mediating effects of loneliness and self-control

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material

	 References

