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Purpose: To explore the relationship between self-control, rejection sensitivity, loneliness, and problematic internet use in college
students.
Patients and Methods: A total of 725 college students were investigated using Self-control Scale, Rejection Sensitivity
Questionnaire, Loneliness Scale, and Internet Addiction Scale.
Results: ① Correlation analysis showed that self-control was negatively related to rejection sensitivity, loneliness, and problematic
internet use; rejection sensitivity was positively related to loneliness and problematic internet use; loneliness was positively related to
problematic internet use. ② Chain mediating effect analysis showed that self-control can not only affect problematic internet use in
college students, but also through three indirect paths, as follows: the mediating role of rejection sensitivity and loneliness, the chain
mediating roles of rejection sensitivity and loneliness, and the mediating effect size, accounting for 9.76%, 20.73%, and 4.88% of the
total effect, respectively.
Conclusion: Rejection sensitivity and loneliness played a chain mediating role in the relationship between self-control and
problematic internet use in college students.
Keywords: self-control, rejection sensitivity, loneliness, problematic internet use, PIU, college students

Introduction
The Internet is not only a tool, but also a social environment.1 College students acquire information from this digital
environment, where they socialize, live, and broadly understand their culture. The Internet has become an indispensable
part of college students’ life and learning.2 According to the 2021 Statistics Report on the Development of Internet in
China,3 there were over 1 billion Internet users in the country. The Internet penetration rate was as high as 71.6%, with
a pattern of year-on-year expansion. College students account for a large proportion of Internet users. The Internet
positively affects the social development of college students by enhancing self-confidence, exploration and unity, and
exposure to new ideas; however, it also carries the risk of excessive pathological use of the Internet, called Problematic
Internet Use (PIU).4

PIU refers to uncontrollable Internet use behavior that affects social functioning.5,6 It includes the following
characteristics: excessive use, often losing sense of time; withdrawal or experiencing a bad mood when the computer
is not accessible; tolerance, or needing more time and equipment to meet Internet needs; and adverse consequences, such
as lying, reduced work efficiency, and isolation.7 Studies have shown that adolescents with excessive Internet use (PIU)
may be at greater risk of impaired social and emotional functioning.8 The characteristics of the Internet—offering
anonymity, convenience, and escape, making communication more private, and shopping and gaming more convenient—
are important factors that influence the likelihood of PIU.9 The diagnosis of PIU is controversial. Indeed, the current
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model equates PIU (pathological use behavior) with other substance addiction, ignoring the characteristics of the Internet
as a universal and necessary tool, which also has limitations.10 Several studies have shown that PIU is associated with
a range of physical and mental problems in college students, such as emotional problems, maladjustment, impaired social
ability, and memory loss.11–16 Therefore, studying the formation mechanism of PIU and preventing college students from
falling into pathological Internet use is vital.17

Davis (2001) believed that PIU is a behavioral problem defined by uncontrolled Internet use, which has been
recognized within academic circles and is widely adopted.18 Further, exploring the formation mechanism of PIU from
the perspective of self-control is widely favored by researchers. Self-control usually refers to the process of adjusting
cognitive, emotional, and behavioral responses to achieve personal goals.19 Indeed in previous studies pointed out
that failure to control impulses can lead to addiction problems.20 A number of recent studies has shown that higher
self-control is associated with lower rates of Internet addiction.21–23 However, most of these studies regarded self-
control as a mediating variable and explored the correlation between self-esteem, depression, loneliness, and PIU
through the role of self-control. Few scholars explored the direct correlation between self-control and PIU; further,
self-control itself is a multi-system ability structure. The conflict between self-control and impulsive behavior is
closely related to factors, such as the individual’s personality.24 Self-control is a complex behavior pattern of
biological consumption. The success of self-control is influenced by self-monitoring, ability, and other factors.20,25

The theory of self-control power model considers self-control a complex behavior pattern of biological
consumption.26 It states that self-control is a process that consumes energy, and is limited and takes time to recover
after consumption; its energy acts on all self-control modes (including cognition, emotion, and behavior);27 When the
control power is exhausted, negative personality traits, such as social avoidance and anxiety, become prominent.28

These traits are strongly correlated with PIU.29,30 Therefore, we assume that self-control is not only directly related to
PIU but is also related to it via certain trait variables. This study considers self-control as an independent variable and
sets relevant mediating variables to analyze the path of self-control influencing PIU.

Rejection sensitivity is an individual’s anxious anticipation and tendency to overreact to rejection signals from
others.31 It is an important factor in the generation of depression, loneliness, and other emotions.32,33 Additionally, higher
rejection sensitivity has been shown to be associated with higher social anxiety.34 Studies have indicated that social
anxiety is closely related to PIU.35 Therefore, the latter has a greater correlation with rejection sensitivity.36 Another
study noted that individuals with high rejection sensitivity could not experience high intimacy satisfaction because of
their negative expected attitude toward rejection information. They tend to compensate for their lack of relationship
needs through the Internet, thereby exhibiting stronger PIU behavior.37,38 The compensatory Internet use model theory
notes that Internet addicts mainly use the Internet to alleviate negative emotions and escape from reality. Negative
situations or lack of social activities in real life strengthen the motivation for using the Internet. Its use can alleviate
negative emotions and satisfy the stimulation of individual communication. However, it can also encourage the
development of PIU.39 According to this theory, the use of network can only compensate for the adverse consequences
(eg, social anxiety) caused by rejection sensitivity. Knowles et al verified that the presentation of social media icons can
effectively compensate for the basic psychological deficit caused by rejection sensitivity.40 Thus, individuals with high
(vs lower) levels of rejection sensitivity may be more prone to PIU. According to the dual system (hot/cold) model theory
of self-control, the result of self-control behavior is produced by the interaction of the impulsive, or hot, system and the
reflexive, or cold, system.24 The hot system deals mainly with emotions (simple and fast) and produces impulses. The
cold system deals primarily with cognition (complex, rational) and inhibits impulses.41 In interpersonal interactions,
rejection sensitivity is an individual’s transition response to the emotion of interpersonal interaction (hot system), and
cognitive strategies of interpersonal interaction can effectively buffer this stimulus response (cold system).When there is
no connection between hot and cold systems (ie, low self-control), the “rejected” node in the hot system results in the
most impulsive and automatic responses (eg, hostility, which can be interpreted as higher rejection sensitivity).42

However, individuals with high (vs lower) self-control are more likely to use cognitive assessment strategies (cold
strategies) to include non-rejection-related information, thus showing lower rejection sensitivity.43 Experimental studies
have demonstrated that self-control is a protective factor against rejection sensitivity and can effectively reduce its
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negative effects.44 In conclusion, we can infer that self-control can be associated with PIU through the mediating role of
rejection sensitivity. Therefore, we hypothesize that rejection sensitivity is a mediator between self-control and PIU.

Loneliness is a type of negative emotional experience caused by an interpersonal relationship gap and the resulting
emotions, such as sadness, emptiness, and longing.45,46 According to Caplan, lonely individuals have a low self-
evaluation of social skills and prefer online social interaction. This preference sets the stage for problematic web
use.47 According to the Social Skill Account Model,48 lonely individuals prefer online interaction (as opposed to face-
to-face interaction) due to their lack of social skills; indeed, they use online interaction as a “Prozac” for social
interaction,30 which leads them to use the Internet compulsively, thus resulting in adverse outcomes (PIU).48 David
et al believe that online social interaction is a “socially liberating” experience for such lonely individuals; consequently,
they rely too much on the Internet as a tool to communicate with others, which makes it challenging to control their use
of the Internet and leads to PIU.49 From the perspective of social needs theory, To make up for the lack of actual
interpersonal relationship and to avoid dealing with the negative emotions caused by loneliness, individuals with high
loneliness are more likely to overuse the Internet, which eventually leads to PIU.50 Empirical studies have also
demonstrated the above conclusions. Several studies have confirmed that loneliness is highly correlated with the
likelihood of PIU.51,52 From the perspective of social interaction, self-control can help strengthen behaviors of social
bonds, such as cooperative behaviors,53 and reduce the possibility of aggressive reactions.54 Therefore, in interpersonal
interaction, individuals with high self-control experience less social rejection and have a lower level of loneliness. By
contrast, low self-control is often associated with negative personal outcomes and may lead to interpersonal rejection,
which exacerbate feelings of loneliness.55 From the perspective of cognitive processing theory, loneliness is a negative
emotion caused by individual perception of the gap between actual interpersonal relationship and expected interpersonal
relationship; it is a product of subjective cognitive processing.56 As an advanced psychological activity, self-control can
regulate or suppress unreasonable cognition, emotion, and behavior. Some studies have found that individuals with low
self-control cannot overcome negative emotions and experience more loneliness.23 It can be speculated that self-control
is associated with PIU through the mediating effect of loneliness. Consequently, we hypothesize that loneliness is also
a mediator between self-control and PIU.

Additionally, rejection sensitivity is significantly correlated with loneliness. Several empirical studies have shown that
individuals with high rejection sensitivity have a higher level of loneliness.33,34 According to the social cognitive model
of rejection sensitivity, individuals’ early experiences of rejection cause them to form an anxious expectation of rejection,
which makes them alert to cues and behaviors that could signal rejection, thus leading them to adopt negative coping
styles in interpersonal communication. This can seriously affect the establishment and maintenance of good personal
relationships, causing them to become dissatisfied with the relationships they have formed and leading to feelings of
loneliness.57 London also found that rejection sensitivity increases the experience of loneliness.34 Therefore, we
hypothesize that self-control also influences PIU by rejection sensitivity and loneliness.

This study attempts to build a chain mediation model of rejection sensitivity and loneliness, further explores the
psychological mechanism between self-control and PIU of college students, and provides certain theoretical reference for
the prevention and reduction of PIU of college students. This study proposes the following hypothesis: self-control is not
only directly related to PIU in college students but is also indirectly related through three paths:

1. Rejection sensitivity plays a mediating role in the relationship between self-control and PIU.
2. Loneliness is a mediator in the relationship between self-control and PIU.
3. Rejection sensitivity and loneliness together play a chain mediating role in the relationship between self-control

and PIU.

Methods
Participants
Before the survey, a Monte Carlo power analysis for indirect effects was performed through an online application.58 The
results show that a power of 0.80 (p< 0.05) is reached with 439 participants in a model with two serial mediators. We
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examined the relationship between self-control, rejection sensitivity, loneliness, and PIU in a larger sample to improve
sensitivity. A total of 776 college students from Zhejiang province were randomly selected as survey participants. A total
of 725 valid questionnaires were collected (effective response rate of 93.43%). The sample included 286 men and 439
women, comprising 289 freshmen, 160 sophomores, 183 juniors, and 93 seniors. The mean age was 20.26 years (SD =
1.34 years). Of the participants, 382 were the only children of their parents, while 343 had siblings; 476 came from urban
areas and 249 from rural areas; 424 students majored in science and engineering, while 301 majored in literature and
history.

Procedure
After obtaining permission from the Zhejiang Provincial Department of Education, we commissioned teachers from five
universities in Zhejiang province to assist us in conducting the questionnaire survey. We used a network format; we
distributed questionnaires simultaneously and collected them within a limited time. Participants were informed of the
purpose of the study before completing the questionnaire. They were informed that participation was voluntary, and that
they could terminate their participation and withdraw from the survey at any time. Completing and submitting the
questionnaire was regarded as their proxy consent to participate. All participants gave verbal informed consent.

Measurement Tools
College Students’ Self-Control Scale
We adopted the college students’ Self-control Scale,59 revised by Tan and Guo.38 This scale has 19 items, including 14
reverse-scored questions, with a 5-point score (1 = “very inconsistent,” and 5 = “very consistent”). Higher scores indicate
better self-control. The internal consistency coefficient of the scale was 0.84.

Rejection Sensitivity Questionnaire
We adopted the Rejection Sensitivity Questionnaire,31 revised by Sun and Wu.37 The questionnaire has 28 items, which
includes 14 situations. Each situation has two questions (to assess the degree of concern regarding rejection (1 = “very
unconcerned,” 6 = “very concerned”), and the likelihood of rejection expected (1 = “very unlikely,” 6 = “very likely”),
which were scored on a six-point scale. In each situation, the “expected possibility of rejection” question was reverse
scored (14 total). The sensitivity to rejection is calculated as follows: Ʃ (degree of care for rejection by others × inverse
score for the probability of expected rejection)/14. Higher scores indicate higher rejection sensitivity. The internal
consistency coefficient of the questionnaire was 0.97.

Loneliness Scale
We adopted the Loneliness Scale,60 revised by Wang.61 The scale has 20 items, including nine reverse-scored questions,
with a 4-point score (1 = “never,” 2 = “rarely,” 3 = “sometimes,” 4 = “always”). A higher score indicates a higher level of
loneliness. The internal consistency coefficient of the scale was 0.95.

Internet Addiction Scale
We used the Internet Addiction Scale,62 revised by Mei et al.63 The scale has 20 items, with a 5-point score (1 = “very
inconsistent,” 5 = “very consistent”). A higher score indicates greater tendency of PIU. The internal consistency
coefficient of the scale was 0.89.

Data Analysis
Common Method Deviation Test
The data in this study were obtained using the questionnaire survey method, which may be affected by the common
method bias, thereby resulting in the co-variation of human nature between the predictive variables and the outcome
variables, and confusing or interfering with the actual research results and conclusions.64 Confirmatory factor analyses
showed that the fitting degree of data and model was low (χ2/df = 9.95, GFI = 0.18, AGFI = 0.14, IFI = 0.36, CFI = 0.36,
RMSEA = 0.11). Additionally, this study also adopted the single factor control method to test the common method
deviation.65 The results showed no significant change in the fit of the model compared with the original model, after the
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addition of methodology factors (∆χ2/df = 2.18; ∆RMSEA = 0.002; ∆CFI = 0.002; ∆TLI = 0.009; ∆SRMR = 0.009).
Therefore, no serious common method deviation was found.

Statistical methods
SPSS 24.0 was used for descriptive statistics, reliability analysis, and correlation analysis. Pearson’s correlations were
conducted to describe the correlation coefficients between variables. Harman’s single factor test and the single factor
control method were used to test common method deviation. Then, the SPSS macro program process compiled by Hayes
(2013) was adopted, Model 6 was selected according to templates, and 5000 samples were repeatedly extracted with
a default confidence interval of 95%. Using sex and age as control variables, we examined the chain mediating effects of
rejection sensitivity and loneliness on self-control and PIU. If the 95% confidence interval of bootstrap does not contain
0, it indicates that the mediating effects have reached significance.

Results
Correlation Analysis of Self-Control, Rejection Sensitivity, Loneliness, and Problematic
Internet Use
Correlation analyses showed that self-control was negatively correlated with rejection sensitivity, loneliness, and PIU.
Rejection sensitivity was positively correlated with loneliness and PIU. A significant positive correlation was also found
between loneliness and PIU. Further, a significant correlation was observed between the variables, suitable for further
mediating effect test.66 Additionally, gender and age were significantly correlated with other variables, except PIU. Thus,
these demographic variables were considered control variables in subsequent analysis. The results are shown in Table 1.

Chain Mediator Effect Test for Rejection Sensitivity and Loneliness
Some researchers note that compared with sequential test and the Sobel method, the bootstrap method is more suitable
for the test of chain multiple mediating effects.67–69 Therefore, the SPSS macro program process prepared by Hayes
(2013) was adopted in this study. Based on the templates, we selected Model 6, repeatedly extracted 5000 samples, and
the default confidence interval was 95%. We used sex and age as control variables to examine the chain mediating effect
of rejection sensitivity and loneliness on self-control and PIU. The negative effect of self-control on rejection sensitivity
was significant (depression = −0.41, P < 0.001); rejection sensitivity had a significant positive effect on loneliness
(depression = 0.31, P < 0.001); self-control had a significant negative effect on loneliness (depression = −0.61, P <
0.001); rejection sensitivity (depression = 0.20, P < 0.001) and loneliness (depression = 0.28, P < 0.001) were
significantly positively correlated with PIU, whereas self-control was negatively correlated with PIU (depression =
−0.53, P < 0.001). The results are shown in Table 2.

The results of the analysis of the mediating effect showed that rejection sensitivity and loneliness played a mediating
role between self-control and PIU; the mediating effect was −0.29, accounting for 35.37% of the total effect (of which the
direct effect was −0.53); standard error is 0.04, 95% confidence interval is [−0.21, −0.06]. Specifically, the mediating
effect consists of three pathways, as follows: indirect pathway 1 (self-control→rejection sensitivity→PIU), standard error
is 0.02, 95% confidence interval is [−0.12, −0.05]; indirect pathway 2 (self-control→loneliness→PIU), standard error is

Table 1 Descriptive Statistics and Correlation Matrix of Each Variable (n=725)

M SD 1 2 3 4 5 6

1 Gendera — — 1.00

2 Age 20.26 1.34 −0.10** 1.00
3 Self-control 3.39 0.58 −0.13** 0.11** 1.00

4 Rejection Sensitivity 10.01 2.81 0.10** −0.09** −0.42*** 1.00

5 Loneliness 1.89 0.68 0.10** −0.08** −0.74*** 0.56*** 1.00
6 problematic internet use 2.26 0.66 −0.01 −0.04 −0.64*** 0.17*** 0.56*** 1.00

Notes: Gendera is the dummy variable, Male = 0, Female = 1. **p<0.01, ***p<0.001.
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0.04, 95% confidence interval is [−0.25, −0.11]; and indirect pathway 3 (self-control→rejection
sensitivity→loneliness→PIU), standard error is 0.01, 95% confidence interval is [−0.05, −0.06]. The effect values of
the three pathways were −0.08, −0.17, and −0.04, accounting for 9.76%, 20.73%, and 4.88% of the total effect,
respectively. None of the bootstrap 95% confidence intervals of the three paths contained 0, indicating that the three
mediating effects reached a significant level. The results are shown in Table 3 and Figure 1.

Discussion
This study examined college students to explore the mechanism of the influence of self-control on PIU. Correlation
analyses showed that self-control was negatively correlated with PIU, which is consistent with some recent studies.70,71

Table 2 Chain Mediation Model Between Self-Control and Problematic Internet Use (n=725)

Variable Rejection Sensitivity Loneliness Problematic Internet Use

β SE t β SE t β SE t

Gender 0.09 0.07 1.26 −0.21 0.05 −0.47 −0.18 0.06 −3.20*
Age −0.03 0.03 −1.33 0.01 0.02 0.55 0.01 0.02 0.22
Self-control −0.41 0.03 −11.94*** −0.62 0.03 −23.98*** −0.53 0.04 −13.04***
Rejection Sensitivity 0.31 0.03 12.01*** 0.20 0.03 6.01***

Loneliness 0.28 0.04 6.45***

R2 0.18 0.62 0.47

F 52.46*** 292.15*** 125.10***

Notes: *p<0.05, ***p<0.001.

Table 3 Chain Mediated Effect Test of Rejection Sensitivity and Loneliness on Self-Control and PIU

Effect BootSE BootLLCI BootULCI Relative
Mediation Effect

Indirect effect 1

(Self-control→Rejection
Sensitivity→PIU)

−0.08 0.02 −0.12 −0.05 9.76%

Indirect effect 2

(Self-control→Loneliness→PIU)

−0.17 0.04 −0.25 −0.11 20.73%

Indirect effect 3

(Self-control→Rejection

Sensitivity→Loneliness→PIU)

−0.04 0.01 −0.05 −0.02 4.88%

Total indirect effect −0.29 0.04 −0.21 −0.06 35.37%

Notes: BootSE, BootLLCI, and BootULCI refer to the standard error of indirect effect estimated by percentile Bootstrap method of
deviation correction and the lower and upper limits of the 95% confidence interval, respectively.

Figure 1 Schematic of chain mediation between rejection sensitivity and loneliness. ***p<0.001.
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According to the general theory of crime by Gottfredson and Hirschi,72 lack of self-control is the main predictor of
behavioral problems. PIU is the impulsivity control disorder in the network situation, and its essence is the behavioral
problem: that the individual lacks the ability to control the network use.62 Therefore, self-control can better predict the
status of PIU. On this basis, this study also found another pathway for the correlation between self-control and PIU: self-
control may indirectly be associated with PIU through rejection sensitivity and loneliness, which is mainly manifested as
partial mediating effect of rejection sensitivity, partial mediating effect of loneliness, and a chain mediating effect of
rejection sensitivity and loneliness between self-control and PIU. Additionally, the mediating effect size accounted for
9.76%, 20.73%, and 4.88% of the total effect. The relative mediation effect of indirect effect 2 was more than 20%, and
indirect effect 1 and indirect effect 3 were relatively small. Therefore, loneliness played the most important mediating
role in self-control and PIU.

Although the proportion of indirect effect 1 was small (9.76%), the results were significant. This finding contains
a certain theoretical significance in exploring the relationship between self-control and PIU. People’s need to belong is
one of the basic psychological needs; generally, people have a strong desire to form and maintain lasting interpersonal
relationships.20 However, because of the existence of rejection sensitivity, some college students over expect rejection
information in interpersonal communication, thereby showing excessive ingratiation, social withdrawal, or other uncom-
fortable reactions, which leads to further rejection that damages interpersonal relations.73 When actual interpersonal
needs cannot be satisfied, college students often turn to the Internet to satisfy their communication needs. The theory of
compensatory use of the Internet suggests that the risk of negative outcomes (PIU) may be higher when the motivation to
go online is based on unsatisfied needs in real life or on certain psychological characteristics.39 The cognitive affective
processing model theory holds that rejection sensitivity is an interrelated dynamic model in the cognitive affective
processing system. Self-control and attention mechanisms may interact with these dynamics as buffers against high
rejection sensitivity. Individuals with a high level of self-control are better at using cognitive evaluation strategies, which
can suppress irrational cognition and reduce irrational expectations of others’ rejection.43 This feedback on interpersonal
information affects the environment (interpersonal relationship) in the interaction cycle, and makes individuals actively
participate in interpersonal interaction,44 thus showing lower network dependence. Network behavior is accompanied by
great impulsiveness and enjoyment. Individuals’ lack of self-control ability makes it difficult for them to supervise and
regulate their own cognition, emotion, and behavior in a timely and effective manner. They tend to follow their own
impulse, seek immediate satisfaction, and invest too much time and energy into the Internet, which is associated with
higher rates of PIU.74

According to the analysis of mediating effect, the proportion of indirect effect 2 was 20.73%, which is much higher
than the other two paths. Therefore, as a mediator, loneliness plays the most important role in the relationship between
self-control and PIU. Loneliness has been associated with negative interpersonal experience for decades.75 Loneliness
reflects a kind of interpersonal relationship defect, caused by dissatisfaction with a real interpersonal relationship; this
further increases loneliness.76 Studies have found that Internet addicts are more likely to feel lonely because of poor
interpersonal relationships; thus, they escape reality and seek acceptance online.77,78 However, the Internet cannot solve
the problem of loneliness.79 Those who use the Internet as an escape from reality tend to show poorer interpersonal
relationships,80 deeper loneliness,81 and consequently, more PIU. The behavioral cognitive model of PIU believes that
social psychological problems (such as loneliness and depression) make some Internet users more susceptible to
maladaptive cognition and behavior.30 Lonely individuals believe “Nobody loves me offline” and “The Internet is my
only friend.” Such false cognitive beliefs are considered false cognitive disorder that reinforces the individual’s Internet
dependence.30 Caplan explained the problem of PIU from the perspective of social skills, hypothesizing that individuals
with deep loneliness will be drawn toward Internet social networking because they are aware of their lack of social skills;
consequently, they tend to use the Internet for social interaction, rather than face-to-face contact, thereby leading to
PIU.48 All theories and studies mentioned above confirm the relationship between loneliness and PIU in this study. Self-
control plays a role in loneliness. According to a developmental cascade model of self-control and loneliness, over time,
self-control will affect the level of loneliness through prosocial behavior and peer preference.82 This, in turn, is directly
related to PIU. The Internet Satisfaction Theory notes that people use the Internet to satisfy different levels of needs;
maintaining interpersonal relationships is the most prominent psychological need.83 When individuals are dissatisfied
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with interpersonal relationships, those with low self-control levels may experience more negative emotions, such as
loneliness. To escape painful experiences of real-world situations, the virtual world then becomes the outlet, causing
individuals to excessively use the Internet without restraint.84 However, those with high self-control have stronger social
skills and can perceive better when their behaviors are not socially acceptable.85 They consciously manage their self-
image and invest more cognitive and emotional resources in social interactions. They use social skills effectively and
have better experiences of social interaction.86 Some studies have found that better social interaction is associated with
reduced loneliness.87 Additionally, people with good social skills can avoid loneliness, even if they have high social
needs, which may keep them from resorting to the Internet, and can partake in real-world social interactions.88 Therefore,
the occurrence of PIU can be reduced. In addition, the power model of self-control states that inadequate self-regulation
occurs when a person has no ability to rise above negative perceptions associated with feeling lonely, leading to
exhaustion of self-regulation power resources. The interaction between cognitive failure and depletion of self-
regulatory powers results in an individual not having the cognitive powers to overcome the impulses they wish to
control (eg, PIU).89 The above conclusions support the result of effect 2 in this study, that loneliness plays an important
role in self-control and PIU.

The social cognition model of rejection sensitivity believes that early experiences of rejection affect the cognition,
emotion, and behavior of individuals; this causes them to have an anxious expectation that others will reject them in
communication situations.57 They are more passive in interpersonal communication, often cannot obtain satisfactory social
contact, and have more negative emotional experiences, such as loneliness. To cope with this negative emotional experience,
individuals often turn to the online world90 because it creates a social environment where they can communicate with others.91

However, they tend to overuse and over rely on the Internet, which is associated with high rates of PIU.92 Self-control can
adjust cognition and emotion through cognitive evaluation strategy.43 With a high level of self-control, individuals can
suppress the cognition and emotions caused by rejection, rationally treat interpersonal communication, and experience less
loneliness, thereby reducing their dependence on the Internet. When individuals with low self-control experience rejection
similar to what they have experienced in the past, the original painful experience is re-lived and the individual experiences
dissatisfaction with their interpersonal relationship. This dissatisfaction makes them feel lonelier, and then they rely on the
Internet to make up for the real unfulfilled relationship needs.

Considering the complexity of the influence of self-control on PIU, this study creatively used self-control as an
independent variable to explore its influence on PIU. This is an innovation in theoretical research related to the influence
of self-control on PIU, which not only enriches the relevant research theories on the latter, but also provides a direction
for follow-up research. Concurrently, this study also provides a reference point for prevention and offers the following
possibilities for interventions for PIU in college students. This can be done as follows. First, cultivate college students’
self-control, strengthen their Internet security knowledge, improve their understanding of PIU, and consciously control
the frequency of Internet use. Second, create a good interpersonal environment for students. For those with weak self-
control, a positive interpersonal environment can help them overcome their escapism stemming from their fear of
rejection. This will reduce the likelihood of PIU. Finally, conduct rich cultural activities on campus. Thus when college
students with weak self-control encounter setbacks in interpersonal communication, they will have an alternative outlet
through which to regulate their emotions and will not fall into loneliness, which can reduce their risk of PIU.

Limitations and Recommendations
First, the relationship between self-control and PIU is complex and diverse with many mediating variables. This study
explored only the role of rejection sensitivity and loneliness. Future research is needed to explore a deeper and more
comprehensive relationship between self-control and PIU. Concurrently, when discussing the mediating effect of loneliness,
this study defaults to the concept of loneliness as the negative emotion generated by dissatisfaction with interpersonal
relationships and considers the mediating effect of loneliness from a one-dimensional perspective. However, loneliness is
a complex structure related to the environment and different factors, such as parents and peers.93 The identification of specific
determinants (peers or parents) of problematic Internet use is of great significance for prevention and intervention.4 Therefore,
future studies should consider the complex structure of loneliness to explore its influence on PIU. Second, it is difficult to
reveal the causal relationship between self-control and PIU when adopting a cross-sectional study. Future research is expected
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to use longitudinal research, experimental research, and other methods to reveal the method of self-control more accurately on
PIU. Finally, this study is an empirical study based on data investigation. In the future, more intervention studies are expected
to help in the reduction of PIU among college students by improving self-control, reducing rejection sensitivity, and reducing
loneliness.

Conclusion
Self-control can affect PIU in college students, through three indirect paths,: the mediating role of rejection sensitivity
and loneliness, the chain mediating roles of rejection sensitivity and loneliness, and the mediating effect size, accounting
for 9.76%, 20.73%, and 4.88% of the total effect, respectively. Indirect effect 2 (self-control→loneliness→PIU)
accounted for the largest proportion of the total effect. Therefore, loneliness plays the most important role in the
relationship between self-control and PIU. The other two indirect effects accounted for a small proportion of the total
effect, and the results were significant. These results suggest that self-control can affect PIU through rejection sensitivity
and other factors as well.
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