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Abstract: This study examined the role of self-esteem mediates and rejection sensitivity in the relationship between
social exclusion and mobile phone dependence. A sample of 715 Chinese college students (females = 60.1%, mean
age = 19.06, SD = 1.34 years) completed self-report measures of social exclusion, self-esteem, rejection sensitivity, and
mobile phone dependence. Results following regression analysis indicate social exclusion is related to higher mobile phone
dependence. Self-esteem plays a partial mediating role in the relationship between social exclusion and mobile phone
dependence, higher levels of social exclusion are associated with lower levels of self-esteem, and lower self-esteem in
turn leads to higher mobile phone dependence. Rejection sensitivity moderated the first half of the mediation path (social
exclusion → self-esteem), to suggest higher phone dependence by individuals reporting higher in rejection sensitivity. The
findings are consistent with the need to belong theory, which states that social exclusion threatens the fundamental need
for social belonging, causing reduced self-esteem and motivating individuals to use mobile phones as a compensatory tool
for real-world social connections. Interventions enhancing self-esteem and adaptive coping may help reduce mobile phone
dependence risks, especially for individuals with high rejection sensitivity.
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Introduction
Mobile phone dependence, as a widely concerning social
issue, refers to an individual’s strong, persistent, and
uncontrollable tendency to rely on their mobile phone,
which can cause significant harm to physical and mental
health (Elhai et al., 2018). Research finds that mobile
phone dependence is more prevalent among college stu-
dents, with a reported symptom rate of 25.70% (Huang
et al., 2024). Mobile phone dependence is closely asso-
ciated with daytime sleepiness and physical pain among
college students (Ng et al., 2020); it shows significant
positive correlations with negative emotions (Peng et al.,
2024), depressive symptoms (Linh et al., 2026), and lone-
liness (Yang et al., 2022); it also directly predicts academic
achievement (Kates et al., 2018), well-being, and life
satisfaction (Chen et al., 2025; Zhu et al., 2025). Therefore,
there is an urgent need to clarify the factors associated
with mobile phone dependence among college students
and reveal its underlying mediating and moderating psy-
chological mechanisms.

Social exclusion and mobile phone dependence
Mobile phone dependence refers to a behavior that causes
adverse physiological and psychological consequences
due to excessive use of mobile phones (Choe & Yu,
2022). It encompasses two related yet distinct dimen-
sions: (a) device-specific attachment, characterized by
nomophobia (fear of being without one’s phone) and con-
stant proximity-seeking behaviors, and (b) content-focused
engagement, particularly with online social and enter-
tainment functions. Although these dimensions cannot

be completely disentangled using existing measurement
tools, the present study focuses primarily on the latter.
Specifically, we conceptualize mobile phone dependence
as a compensatory behavioral tendency through which
individuals seek to satisfy unmet belongingness needs via
mobile phone-mediated social interactions, consistent with
cognitive-behavioral models of problematic Internet use.
As both mobile phone dependence and Internet addic-
tion fall within the category of behavioral addictions,
exhibiting high similarity and analogy in their forma-
tion mechanisms. Currently, this model has been widely
applied in various studies related to mobile phone depen-
dence (Wu et al., 2024). Interpersonal relationship issues,
being related to both the external environment and indi-
vidual characteristics, are considered important predictors
of mobile phone dependence (He et al., 2024; Liang
et al., 2024; Ye et al., 2025). Social exclusion, as a typ-
ical manifestation of interpersonal relationship problems,
refers to the negative state where an individual experi-
ences rejection or exclusion in social interactions, often
regarded as a stressful event (Saylor et al., 2013). To alle-
viate the psychological pain caused by the deprivation of
belongingness needs, individuals actively seek to establish
alternative social connections. Mobile phones and their
diverse social applications, characterized by high accessi-
bility, anonymity, and low social risk, provide a convenient
virtual source of belonging. Consequently, individuals
often use mobile phones as a compensatory strategy to
fill the void of real-world social connections-satisfying
their belonging needs through online socializing (Chiou
et al., 2015; David & Roberts, 2017). It is noteworthy
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that, while we examine social exclusion as a predictor of
mobile phone dependence based on theoretical precedence
and temporal logic, we acknowledge that reciprocal rela-
tionships are plausible and discuss these as directions for
future longitudinal research.

The mediation of self-esteem
On one hand, Sociometer Theory posits that self-esteem
is an internal indicator of an individual’s perceived social
acceptance. When individuals perceive being excluded
or ignored, they may doubt their own abilities or worth,
leading to diminished self-worth and consequently lower
self-evaluation (Leary et al., 1995). Self-determination
theory similarly indicates that unmet belongingness needs
disrupt an individual’s experience of self-worth, leading
to low or unstable self-esteem (Deci et al., 1994). Empir-
ical research further confirms that experiencing social
exclusion significantly reduces an individual’s self-esteem
levels (Lei et al., 2024; Zhang et al., 2024). On the other
hand, low self-esteem has consistently been an impor-
tant predictive factor in various addictive behaviors. The
cognitive-behavioral model of Internet addiction posits
that negative self-perceptions (such as low self-esteem, low
self-efficacy) constitute core triggers for developing Inter-
net addiction (Davis, 2001). Empirical research indicates
that low self-esteem leads to a lack of confidence and loss
of control, often making it difficult for individuals to effec-
tively cope with real-world social pressures. They tend
to adopt avoidance coping strategies, choosing indirect
interpersonal interactions, which ultimately contributes to
Internet addiction (Billieux, 2012; Wiederhold & Brenda,
2016; Yao et al., 2014).

The moderating of rejection sensitivity
Furthermore, the impact of social exclusion on individu-
als can be affected by individual traits such as rejection
sensitivity (Leng et al., 2018). Rejection sensitivity is
a psychological construct reflecting an individual’s anx-
ious anticipation, preparatory vigilance, and excessive
cognitive-emotional processing in response to perceived
rejection by others (Downey & Feldman, 1996). The
social-cognitive model of rejection sensitivity indicates
that rejection sensitivity is closely linked to the defensive
motivational system in interpersonal interactions (Downey
et al., 1998). Individuals with high rejection sensitivity
exhibit heightened sensitivity to rejection cues and develop
expectations that others will reject them. Consequently,
when encountering social exclusion, highly rejection-
sensitive individuals may detect rejection or exclusion
more sensitively from ambiguous others’ behaviors com-
pared to low rejection-sensitive individuals. According to
the self-verification theory of self-esteem (Swann, 1997),
this anticipated rejection prompts individuals to maintain
psychological consistency by lowering self-evaluations. In
other words, compared to individuals with low rejection
sensitivity, those with high rejection sensitivity may expe-
rience a more pronounced decline in self-esteem when
subjected to the same level of social exclusion. Lei et al.
(2024) found that high rejection sensitivity may help
aggravate adolescents’ self-esteem threaten perceive from
ostracism, supporting the above perspective.

Theoretical foundations
The theory of belongingness posits that humans are social
creatures with an innate desire to achieve a sense of
belonging within groups and establish social connec-
tions (Bandura, 1977). When individuals experience social
exclusion in real life, their need for belonging remains
unmet, leading to negative emotional experiences such
as anxiety, loneliness, and depression, and consequently
avoidance of face-to-face communication (Baumeister &
Tice, 1990). The loss compensation hypothesis similarly
points out that when individuals encounter obstacles like
interpersonal rejection during psychological development,
they often resort to compensatory behaviors such as Inter-
net use (Zhang et al., 2017).
Goal of the Study

This study explored the mediating role of self-esteem,
and the moderating role of rejection sensitivity in the
relationship between social exclusion and mobile phone
dependence among college students. Based on the liter-
ature review, we proposed the following research model
(Figure 1) and tested the following hypotheses:

Hypothesis 1: Social exclusion is associated with
higher mobile phone dependence among college students.

Hypothesis 2: Self-esteem plays a significant mediat-
ing role in the relationship between social exclusion and
mobile phone dependence for mobile phone addiction to
be higher among college students with lower self-esteem.

Hypothesis 3: Rejection sensitivity partially moderates
the mediating pathway of social exclusion → self-esteem
→ mobile phone dependence for elevated levels of mobile
phone dependence.

Method

Participants and setting
Using the convenience sampling method, the study
recruited 715 participants (86.25% valid response rate),
which met the requirements of the aforementioned power
analysis. The average age was 19.06 ± 1.34 years, com-
prising 285 males (39.9%) and 430 females (60.1%). Our
sample exceeded thresholds for both components, pro-
viding >99% power for the interaction effect and >95%
power for the indirect effect, assuming small-to-medium
effect sizes (Cohen, 1988).

Measures
Adolescent social exclusion scale
The Ostracism Experience Scale for Adolescents (OES-
A) translated by Niu et al. (2016) was employed. This
11-item scale employs a 5-point Likert scale (1 = Never
to 5 = Often), including 6 reverse-scored items. The
scale includes two dimensions: Neglect and Rejection.
Higher scores indicate more frequent experiences of social
exclusion in life. In this study, confirmatory factor anal-
ysis indicated that the two-factor model fitted the data
well, with χ 2/df = 5.60, CFI = 0.95, TLI = 0.94, and
RMSEA = 0.08. The Cronbach alpha coefficient for OES-
A social neglect and social rejection scores were 0.91 and
0.84, respectively, with the Cronbach alpha coefficient for
the OES-A total scale scores was 0.81.
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Figure 1. Hypothesized theoretical model

Mobile phone addiction tendency scale for college students
The Mobile Phone Addiction Tendency Scale (MPATS)
compiled by Xiong et al. (2012) was adopted. This 16-item
scale comprises four dimensions: Withdrawal Symptoms,
Salient Behaviors, Social Comfort, and Mood Modifica-
tion. It employs a 5-point Likert scale (1 = Strongly
Disagree to 5 = Strongly Agree). Higher scores indicate
a greater level and tendency of mobile phone depen-
dence among individuals. In this study, confirmatory factor
analysis indicated that the four-factor model fitted the
data well, with χ 2/df = 5.20, CFI = 0.91, TLI = 0.89,
RMSEA = 0.08. The Cronbach alpha coefficient for
MPATS withdrawal symptoms, salience behavior, social
comfort, and mood change scores were 0.78, 0.73, 0.83,
and 0.59, with the Cronbach alpha coefficient for the
MPATS total scale scores was 0.89.

Self-esteem scale
The Chinese version of the Rosenberg Self-Esteem Scale
(RSES, Wang et al., 1999) was used. This scale consists of
10 items, rated on a 4-point Likert scale (1 = Strongly Dis-
agree to 4 = Strongly Agree), including 4 reverse-scored
items. Higher total scores indicate higher self-esteem
levels. In this study, confirmatory factor analysis indi-
cated that the one-factor model fitted the data well, with
χ 2/df = 7.05, CFI = 0.92, TLI = 0.89, RMSEA = 0.09.
In this study, the Cronbach alpha coefficient for RSES
scores was 0.82.

Rejection sensitivity scale
The “Expectation of Rejection Scale” (ERS) revised by Li
(2007) based on Rebecca’s compilation was used. The
scale consists of 18 items, rated on a 5-point Likert scale
(1 = Strongly Disagree to 5 = Strongly Agree), includ-
ing 6 reverse-scored items. Higher total scores indicate
stronger rejection sensitivity in individuals. In this study,
confirmatory factor analysis indicated that the one-factor
model fitted the data well, with χ 2/df = 4.94, CFI = 0.83,
TLI = 0.83, RMSEA = 0.07. In this study, the Cronbach
alpha coefficient for ERS scores was 0.79.

Procedure
The Ethics Committee of Jianghan University approved
the study (reference number: JHDXKJLL2026–183), and
participants provided individual informed consent prior
to taking part in. Participation were the voluntariness of
the study and their right to withdraw from the study
without penalty. Additionally, they were reassured that

their responses would remain anonymous and confidential,
and that the data collected would be used solely for
research purposes.

Data were collected via an electronic questionnaire,
which was completed online by the participants.

Data analysis

To test the hypothesized model proposed earlier and
explore the underlying mechanism, all variables were
standardized. The model posits that social exclusion is
associated with mobile phone dependence through the
mediation of self-esteem, with rejection sensitivity mod-
erating the first half of this mediating pathway. Then,
using Model 7 in Hayes’ (2013) SPSS macro PROCESS,
a moderated mediation model test was conducted to
simultaneously examine the hypothesized mediating and
moderating effects. Additionally, considering that gen-
der and age may both be associated with individuals’
self-esteem and mobile phone dependence (Lkamel &
Assermouh, 2024; Rozgonjuk et al., 2023), they were
incorporated as control variables in the model analysis.
Specifically, in all hierarchical regression analyses, gender
and age were entered as control variables in Step 1,
followed by the predictor variables in subsequent steps.

Common method biases

This study implemented several procedural controls to
address potential common method bias, including anony-
mous online participation, the inclusion of reverse-scored
items, and randomized presentation of scale order. Specif-
ically, the questionnaire was designed with varied item
formats and incorporated reverse-scored items to reduce
consistent response patterns; the order of different scales
was partially randomized to control for order effects;
and all data were collected anonymously via an online
platform, which helped reduce evaluation apprehension
and encouraged honest responses. After data collection,
the Harman single-factor test (Zhou & Long, 2004) was
used to test for common method bias. The unrotated factor
solution yielded 13 factors with eigenvalues exceeding
1, with the first factor accounting for 16.90% of total
variance—well below the 40% threshold suggesting sub-
stantial common method bias (Podsakoff et al., 2003).
Thus, common method bias did not significantly affect the
results of this study.
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Table 1. Means (M), standard deviations (SD), and correlations among the variables

Variables M SD 1 2 3 4

1. Social exclusion 29.19 5.53 1
2. Self-esteem 29.18 3.80 −0.48*** 1
3. Rejection sensitivity 57.42 8.64 0.13*** −0.18*** 1
4. Mobile phone dependence 42.54 11.12 0.26*** −0.27*** 0.38*** 1

Note. N = 715. ***p < 0.001.

Table 2. Regression analysis of the mediating role of self-esteem and the moderating role of rejection sensitivity

Regression equation Overall fit indices Significance of regression coefficients

Outcome
variable

Predictor variable R2 F β SE t 95% CI

Mobile phone
dependence

0.10 20.53***

Gender −0.01 0.04 −0.39 [−0.08, 0.06]
Age 0.09 0.04 2.45* [0.02, 0.16]

Social exclusion 0.17 0.04 4.18*** [0.09, 0.25]
Self-esteem −0.19 0.04 −4.68*** [−0.27, −0.11]

Self-esteem 0.25 47.04***
Gender 0.05 0.03 1.39 [−0.02, 0.11]

Age 0.01 0.03 0.31 [−0.06, 0.08]
Social exclusion −0.44 0.03 −12.86*** [−0.50, −0.37]

Rejection sensitivity −0.13 0.03 −3.97*** [−0.30, −0.07]
Social exclusion ×

Rejection sensitivity
−0.07 0.03 −2.40* [−0.13, −0.01]

Note. Bootstrap 95% confidence intervals not containing 0 indicate significant coefficients; *p < 0.05,
***p < 0.001.

Results

Descriptive statistics and correlation analysis
The descriptive statistics and correlation analysis results
for each variable are presented in Table 1. Specifically,
social exclusion was significantly negatively correlated
with self-esteem, and significantly positively correlated
with both rejection sensitivity and mobile phone depen-
dence; self-esteem was significantly negatively correlated
with both rejection sensitivity and mobile phone depen-
dence; rejection sensitivity was significantly positively
correlated with mobile phone dependence. It is evident that
there are relatively close relationships among the variables,
supporting the feasibility of further in-depth analysis.

Social exclusion and mobile phone dependence
A simple linear regression analysis was conducted to
examine the main effect of social exclusion on mobile
phone dependence. The results showed that social exclu-
sion significantly and positively predicted mobile phone
dependence (B = 0.53, SE = 0.07, β = 0.26, t = 7.24,
p < 0.001), explaining 6.7% of the total variance
(R2 = 0.067). Therefore, hypothesis 1 was supported.

Mediation effect of self-esteem
Prior to testing the mediation model, confirmatory fac-
tor analysis was conducted to examine the measurement
model. The present study included four latent variables:
social exclusion (comprising two indicators: social neglect

and social rejection), mobile phone dependence (com-
prising four indicators: withdrawal symptoms, salience
behavior, social comfort, and mood change), self-esteem
(comprising three parceled indicators), and rejection sen-
sitivity (comprising three parceled indicators). The results
indicated that the measurement model fitted the data
well, with χ 2/df = 4.38, CFI = 0.95, TLI = 0.93, and
RMSEA = 0.07.

The specific regression analysis results are shown
in Table 2. After controlling for gender and age, social
exclusion had a significant positive predictive effect on
mobile phone dependence (β = 0.17, t = 4.18, p < 0.001),
social exclusion had a significant negative predictive effect
on self-esteem (β = −0.44, t = −12.86, p < 0.001),
and self-esteem had a significant negative predictive effect
on mobile phone dependence (β = −0.19, t = −4.68,
p < 0.001). Both the direct and indirect effects were sig-
nificant based on confidence interval tests. The proportion
of the total effect explained by the mediation effect was
34.62% (Table 3). In summary, self-esteem partially medi-
ated the predictive effect of social exclusion on mobile
phone dependence. Furthermore, rejection sensitivity had
a significant negative predictive effect on self-esteem
(β = −0.13, t = −3.97, p < 0.001), and the interaction
term between social exclusion and rejection sensitivity also
had a significant negative predictive effect on self-esteem
(β = −0.07, t = −2.40, p < 0.05), indicating that rejection
sensitivity can moderate the effect of social exclusion
on self-esteem. Gender was not significantly associated
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Table 3. Bootstrap analyses of mediation effects tests

Estimated effect SE Boot CI low Boot CI upper Effect ratio

Total effect 0.26 0.04 0.19 0.33
Direct effect 0.17 0.04 0.09 0.25 65.38%
Indirect effect 0.09 0.02 0.05 0.14 34.62%

Figure 2. Path diagram of the moderated mediation model. Note. *p < 0.05, ***p < 0.001.

Table 4. The mediating effect of self-esteem at different levels of rejection sensitivity

Rejection sensitivity level Mediation effect Boot SE Boot CI low Boot CI upper

M − 1SD 0.07 0.02 0.03 0.12
M ± 1SD 0.08 0.02 0.04 0.13
M + 1SD 0.10 0.03 0.05 0.15

Note. M + 1SD, M ± 1SD, M − 1SD represent rejection sensitivity scores at one standard
deviation above the mean,and one standard deviation around the mean, and one standard
deviation below the mean, respectively; Boot SE, Boot CI Lower, and Boot CI Upper refer to
the standard error, lower limit, and upper limit of the 95% confidence interval for the indirect
effect estimated using the bias-corrected percentile Bootstrap method.

with mobile phone dependence (β = −0.01, t = −0.39,
p > 0.05) or self-esteem (β = 0.05, t = 1.39, p > 0.05).
In contrast, age showed a positive association with mobile
phone dependence (β = 0.09, t = 2.45, p < 0.05), while its
association with self-esteem was not significant (β = 0.01,
t = 0.31, p > 0.05). Integrating the above results and
following the testing framework proposed by Wen and Ye
(2014), hypothesis 2 and hypothesis 3 of the present study
were supported. That is, social exclusion contributes to
mobile phone dependence through the mediating role of
self-esteem, and the first half of this mediation path is
moderated by rejection sensitivity (Figure 2). The medi-
ating effect of self-esteem between social exclusion and
mobile phone dependence along with its 95% Bootstrap
confidence intervals, is presented in Table 4 across three
levels of rejection sensitivity scores: one standard devi-
ation below the mean, one standard deviation above the
mean, and around the mean within one standard deviation.

Moderated mediation effect of rejection sensitivity
Hypothesis 3 of the present study was supported, to more
clearly visualize and intuitively moderating the effect of

rejection sensitivity on the mediation effect, participants
were divided into a high rejection sensitivity group (above

the mean score) and a low rejection sensitivity group
(below the mean score) based on whether their rejection

sensitivity score was above or below the average. The
predictive effect of social exclusion on self-esteem was

examined separately within these two groups. The results
of the simple effect analysis are shown in Figure 3: For

participants with lower rejection sensitivity levels, their
social exclusion level had a significant negative predictive

effect on self-esteem (β = −0.37, t = −7.25, p < 0.001);
for participants with higher rejection sensitivity levels,
their social exclusion level also had a significant nega-

tive predictive effect on self-esteem, and this predictive
effect was relatively larger (β = −0.51, t = −12.98,

p < 0.001). It is evident that as an individual’s rejection
sensitivity level increases, the negative predictive effect

of social exclusion on self-esteem gradually strengthens,
meaning the mediating effect of self-esteem will also

gradually increase.
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Figure 3. The moderating role of rejection sensitivity in the effect of social exclusion on self-esteem

Discussion
The results indicate that social exclusion can significantly
predict mobile phone dependence among college students.
This finding is consistent with previous research findings
(Xu et al., 2021). Similarly, researchers have found that
social exclusion was significantly positively correlated
with problematic mobile phone use (Huang et al., 2023)
and positively correlated with mobile phone addiction
(Yue et al., 2022). The need-threat temporal model of
social exclusion posits that after experiencing social exclu-
sion, individuals sequentially progress through reflection,
reconsideration, and withdrawal stages (Williams, 2009).
In the reconsideration stage, individuals typically take
action to alleviate the pain caused by social exclusion,
aiming to restore their sense of belonging, self-esteem,
and meaningful existence. The online social interaction,
gaming, instant messaging, and other functions provided
by mobile phones can offer individuals a low-threshold,
highly efficient alternative channel for satisfaction. For
instance, individuals can post statuses on social media
and receive likes and comments, thereby compensating
for damaged self-esteem, or gain a sense of belonging
through interactions with NPCs or other players in games.
Therefore, when individuals use mobile phones to cope
with the pain of social exclusion, they may be reinforced
by immediate positive feedback, ultimately leading to
dependent behavior. This also validates the loss compen-
sation hypothesis (Yue et al., 2022; Zhang et al., 2017),
suggesting that mobile phone dependence is a pathological
compensatory behavior when an individual’s psychological
development process is hindered after experiencing social
exclusion. Notably, in collectivist cultures, individuals tend
to develop an interdependent self-construal, perceiving
themselves as part of a web of social relations and plac-
ing high value on group belongingness and interpersonal
harmony (Markus & Kitayama, 1991). Based on this theo-
retical framework, it can be proposed that social exclusion
may exert a stronger psychological impact in collectivist
cultures due to the emphasis on group harmony, filial
piety, and relational interdependence. This further under-
scores the importance of investigating the relationship
between social exclusion and mobile phone dependence
within the Chinese cultural context. The reason mobile
phones become the choice for individuals suffering from

social exclusion to alleviate pain and compensate for
psychological needs may lie in their unique social and
entertainment functional attributes. When real-world inter-
personal relationships are damaged or difficult to maintain,
individuals tend to turn to the cyberspace constructed
by mobile phones to seek alternative social connections
and emotional support. Furthermore, mobile phones have
functions such as online gaming and shopping; individuals
experiencing social exclusion may also use their phones
for consumption behaviors to dispel negative emotions
(Mert & Tengilimoğlu, 2023). Previous research has also
found that social exclusion can lead to self-destructive
behaviors (Jean et al., 2002) and diminish individuals’
self-regulatory abilities (Baumeister et al., 2005). There-
fore, mobile phone dependence may also be a result of
self-control failure. Consequently, individuals subjected to
social exclusion often resort to mobile phones to rebuild
connections and seek emotional outlets in virtual spaces.

However, it is noteworthy that the model explained
10% of the variance in mobile phone dependence
(R2 = 0.10), indicating that while statistically significant,
the effects are modest in magnitude. This suggests that
mobile phone dependence is associated by numerous fac-
tors beyond those examined here, and that social exclusion
represents one of multiple risk pathways.

This study further revealed that self-esteem plays a
mediating role in the relationship between social exclusion
and mobile phone dependence. Specifically, an individual’s
mobile phone dependence but also leads to decreased
self-esteem in the excluded individual, thereby increasing
mobile phone usage frequency and fostering dependence.
This finding could be by the fact that social exclusion
hinders the satisfaction of an individual’s basic psycho-
logical needs, threatens their sense of self-worth, leading
to a decline in self-esteem (Williams, 2009). To alleviate
the resulting cognitive discomfort and emotional pain,
individuals may use their mobile phones as a conve-
nient compensatory strategy—the social interaction and
achievement feedback functions of mobile phones can
substitutively satisfy their need for respect, which is
unattainable in the real world. This reinforces mobile
phone use behavior, leading to dependence (He et al.,
2020). Previous empirical studies have also found that
social exclusion can trigger self-denial and self-worth
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doubts in the excluded, thereby lowering their self-esteem
(Lei et al., 2024; Park & Lee, 2025). Individuals with low
self-esteem tend to avoid real-life interpersonal interac-
tions, choosing to maintain their self-esteem and satisfy
their needs for belonging and social connection through
mobile phone-based online social interactions (Casale
et al., 2022; Chen et al., 2023).

The results also indicate that rejection sensitivity par-
tially moderates the “social exclusion → self-esteem →
mobile phone dependence” pathway. Specifically, higher
levels of individual rejection sensitivity strengthen the
damaging predictive effect of social exclusion on self-
esteem, increasing the individual’s risk of mobile phone
dependence. This may be explained by the fact that indi-
viduals with high rejection sensitivity have higher risk
for social exclusion if with lower self-esteem. Accord-
ing to the social-cognitive model of rejection sensitivity,
rejection sensitivity is a defensive motivational system
formed by the pain of rejection experienced in early child-
hood. In later interpersonal situations, it becomes vigilant
to rejection signals from others, serving a self-defense
function to protect the individual from rejection harm
(Romero-Canyas et al., 2010). However, this defensive
mechanism does not always provide protection. Individ-
uals with high rejection sensitivity, due to defense, are
keenly aware of rejection cues from peers. But when
facing social exclusion, they are more prone to anxiety
and overreaction (Leng et al., 2018). Evidently, individuals
with high rejection sensitivity, compared to those with low
rejection sensitivity, have a lower threshold for perceiving
exclusion and a higher intensity of psychological reaction.
They are more sensitive to exclusion cues, more easily
perceive being rejected by others, and their self-esteem is
consequently more threatened.

Implications for research and practice
Recent studies have revealed multiple psychosocial mech-
anisms underlying the formation of problematic mobile
phone use. In terms of family factors, parental alienation
not only directly exacerbates mobile phone dependence
but also exerts an indirect effect through perceived social
support among rural left-behind junior middle school
students (Zhang & An, 2026). Meanwhile, helicopter
parenting indirectly promotes the increasing trajectory of
mobile phone dependence by undermining the basic psy-
chological needs of first-year college students (Ling et al.,
2025). At the peer and individual levels, negative peer
relationships among adolescents can trigger smartphone
dependence by reducing their level of self-compassion
(Liu et al., 2020; Xiong et al., 2024). Additionally, mental
health literacy and emotional factors play significant roles:
among higher vocational students, mental health literacy
influences mobile phone dependence through negative
emotions, with trait mindfulness moderating the impact of
these negative emotions (Peng et al., 2024). Furthermore, a
bidirectional predictive relationship exists between mobile
phone dependence and anxiety and depression among
college students, with anxiety demonstrating a particu-
larly strong predictive effect on mobile phone dependence
(Wang et al., 2025). In today’s information society, col-
lege students increasingly rely on mobile phones, yet this

dependence may have many negative predictive effects
on their physical and mental health. By exploring the
predictive effect of social exclusion on mobile phone
dependence and its underlying mechanism, this study not
only deepens the understanding of how mobile phone
dependence is related to various factors but also pro-
vides a new perspective for preventing and intervening
in mobile phone dependence behavior among college
students. The results emphasize the need to pay atten-
tion to the risks brought by negative interpersonal issues
such as social exclusion experienced by college students.
Addressing social exclusion may require group-level and
family-systems approaches rather than purely individual
strategies. When helping individuals who have experi-
enced social exclusion alleviate mobile phone dependence
behavior, attention should be paid to the perceptual lens
of low self-esteem and high rejection sensitivity. Reducing
rejection sensitivity and enhancing individual self-esteem
can mitigate the negative predictive effects of social exclu-
sion and the occurrence of mobile phone dependence. In
addressing the relationship between social exclusion and
mobile phone dependence, intervention strategies should
extend beyond individual-level self-esteem enhancement
to establish a multi-tiered support system. Specifically,
university-based social inclusion programs can be imple-
mented to reduce experiences of exclusion and foster a
sense of belonging through initiatives such as peer mentor-
ing and community-building activities. Concurrently, peer
support mechanisms should be established to strengthen
social support networks for at-risk students via targeted
training programs. Additionally, psychosocial strengthen-
ing interventions aimed at building resilience, particularly
in addressing rejection sensitivity, should be developed. In
implementing these strategies, special attention must be
given to socially vulnerable youth populations, especially
those exhibiting heightened rejection sensitivity and inten-
sified responses to exclusion, ensuring that intervention
resources are prioritized for this most vulnerable group.

Notably, within the Chinese cultural context, the func-
tion of self-esteem is more strongly tied to relational value
and social approval than to individual achievement, which
may amplify the threat of social exclusion to self-esteem
and thus strengthen the aforementioned mediating path-
way. Additionally, this study found a significant positive
correlation between age and mobile phone dependence,
which may be attributed to older individuals exhibiting
greater life autonomy, more complex social networks to
maintain, and greater real-life pressures. However, given
the relatively small effect size, this finding merely suggests
that age is an accompanying factor rather than a decisive
risk factor.

Although self-esteem plays a meaningful role, a sub-
stantial portion of the variance remains unexplained by
the current model, suggesting the likely involvement of
other unmeasured factors. Moreover, attention should also
be paid to the potential bidirectional relationships among
variables. For instance, Lee et al. (2024), using a cross-
lagged panel model, found that the “daily life disturbance”
and “tolerance” dimensions of mobile phone dependence
consistently associated subsequent negative peer relation-
ships (a form of social exclusion), and that low self-esteem
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may heighten perceptions of social exclusion (Leary,
2006). These processes demonstrate a cyclical nature over
time. Therefore, future research should employ longitudi-
nal designs to further clarify the causal directions among
these variables and explore other potential mediating or
moderating factors.

In summary, researchers should not only focus on
the direct predictive effect of social exclusion on mobile
phone dependence but also consider the mediating role of
low self-esteem, as well as aspects associated with cul-
tural context, developmental characteristics, and dynamic
interrelationships among variables.

Limitations and future directions

However, this study also has several limitations. First,
the cross-sectional design precludes conclusions about
temporal precedence or causal direction. While our theo-
retical model posits that social exclusion precedes mobile
phone dependence, reverse or reciprocal causal pathways
are equally plausible. Therefore, future research should
employ longitudinal cross-lagged panel designs or experi-
mental manipulations to disentangle temporal precedence
and reciprocal influences. Second, the online questionnaire
survey was conducted only among students from selected
universities in Hubei and Hunan provinces, limiting the
representativeness of the sample and the generalizability
of the findings. Future research could expand the sampling
range to improve ecological validity. Furthermore, we
explicitly contrast our findings with studies conducted in
individualistic cultural contexts and call for cross-cultural
validation to test whether the observed mechanisms gener-
alize across cultures. Third, the social exclusion situations
individuals face are complex and may involve various
types of exclusion from different sources (e.g., exclu-
sion from strangers vs. family members). Compared to
family members, strangers may have lower importance
and influence on the individual. Future research could
explore whether the effects of social exclusion on mobile
phone dependence differ depending on the source and
context of exclusion. Fourth, although the scores for social
exclusion in this study were not high, they still signifi-
cantly predicted mobile phone dependence. This may be
related to weakened perception of real-world exclusion
or the interactive effects of real-world and online social
exclusion. This finding aligns with Sun et al. (2017), who
reported a significant positive correlation between real-
world and online social exclusion. Thus, further research
is needed to explore the relationship between these two
forms of exclusion and how they jointly shape the mecha-
nisms underlying mobile phone dependence. measurement
limitations should be noted. Finally, the OES-A, originally
designed for adolescents, may not fully capture exclusion
experiences unique to university students. Additionally,
the MPATS does not distinguish between device attach-
ment (e.g., nomophobia) and content engagement. Future
research should employ measures tailored to university
populations and multi-dimensional tools to disentangle
these components.

Conclusion

This study’s findings indicate that social exclusion can

significantly and positively predict mobile phone depen-

dence among college students, even after controlling for

gender and age. However, self-esteem plays a key medi-

ating role in this relationship, partially explaining how

social exclusion leads to increased mobile phone depen-

dence. Importantly, this mediating pathway is moderated

by rejection sensitivity, which specifically strengthens the

first half of the “social exclusion → self-esteem → mobile

phone dependence” chain. That is, for individuals with

higher rejection sensitivity, social exclusion more strongly

reduces self-esteem, thereby exacerbating its indirect

effect on mobile phone dependence. Accordingly, inter-

ventions aimed at mitigating social exclusion and fostering

healthy self-esteem—especially among students with high

rejection sensitivity—may help reduce risky patterns of

mobile phone dependence in college populations.
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