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Recent studies found that some personality traits (e.g., impulsivity, sensation seeking)
are frequently related to Internet addiction. In line with previous studies, this study aimed
to determine whether shy students readily develop Internet addiction and to identify
the causes of their developing Internet addiction. Specifically, this study examined the
mediating roles of cognitive flexibility, self-regulation, and self-inconsistency in linking
shyness and Internet addiction. A total of 1301 middle-school students in Shandong
Province, East China, completed the relevant scales. Correlation analysis revealed that
shyness was positively correlated with self-inconsistency and Internet addiction and
negatively correlated with self-regulation and self-inconsistency. Cognitive flexibility, self-
regulation, and self-inconsistency played fully mediating roles in the relationship between
shyness and Internet addiction. The results indicate the significance of shyness-
sensitivity for Internet addiction and suggest that cognitive and coping abilities as well
as social adjustment factors should be considered when designing interventions to help
shy students overcome Internet addiction.
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INTRODUCTION

Shyness is defined according to characteristics such as not wishing to participate in social activities
and blushing when communicating. It involves experiencing reticence and anxiety in social
situations. Although shy persons may wish to engage in conversations, their approach motivations
are often restrained because of anxiety and hesitation (Coplan et al., 2004). Due to its contradictory
approach–avoidance motivation (high approach-avoidance motivation), shyness differs from other
social withdrawal phenomena such as social silence (low approach-avoidance motivation), and
behavioral inhibition (low approach and high avoidance motivation) (Asendorpf, 1990; Rubin et al.,
2009; Coplan and Rubin, 2010).

In traditional Chinese societies, “the golden mean of the Confucian school” is emphasized;
consequently, behavioral restraint and wariness are considered positive traits. However, since the
1980s, China has developed into a competitive, market-oriented society due to extensive economic
reform. Self-expression, independence, and initiative taking are increasingly highly valued, whereas
shyness and reticence have become less accepted (Yang et al., 2015). Thus, in the context of urban
Chinese culture, shy individuals have been found to experience adjustment difficulties, including
internalizing and externalizing problems (Chang et al., 2005; Yang et al., 2015). For instance, a
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four-wave longitudinal study investigated the bidirectional
relations between shyness and social adjustment in urban
Chinese children and found that shyness positively contributed
to social, educational, and psychological difficulties over time,
with the most consistent effects involving peer preference and
loneliness (Yang et al., 2015). Studies have argued that the
socialization and academic outcomes of shy individuals are
related to emphasis on assertiveness, competitiveness, and self-
expression in society (Greenfield et al., 2006). The world has
become a “global village” because of economic globalization.
Therefore, communication skills are crucial for economic and
social survival. Thus, in the contemporary society, shy individuals
may increasingly experience social adjustment problems. Among
such problems, Internet addiction has recently attracted much
scientific attention (Davis, 2001; Scealy et al., 2002; Lavin et al.,
2004; Orr et al., 2009; Selfhout et al., 2009; Young and Lo, 2012;
Huan et al., 2014).

Nowadays, using the Internet for learning and entertainment
has become one of the most popular activities in many countries,
including China. As reported, the number of Internet users
in China had reached 829 million by December 2018 (China
Internet Network Information Center [CNNIC], 2019). With the
increase in Internet use, Internet addiction has become a marked
problem in young people. This concern has emerged following
recent international research on adolescents that identified a
heightened negative impact of Internet addiction on their health,
social behavior, and academic performance (Kaess et al., 2014;
Zhang et al., 2015). In early Internet addiction studies, Young
(1996) developed an eight-item diagnostic questionnaire (DQ)
and provided criteria for addictive Internet use. Other researchers
used pathological Internet use (PIU; Morahan-Martin and
Schumacher, 2000) or Internet dependency (Scherer, 1997) as
an index of Internet use associated with interpersonal problems,
distress, tolerance symptoms, and mood alteration. In the present
study, the term “Internet addiction” was used to collectively
indicate phenomena related to Internet misuse.

Individuals, especially those who have difficulty with social
interactions, can now choose the medium that makes them
feel most comfortable communicating with others or that
complements their lack of communication skills (Hammick and
Lee, 2014). Unsurprisingly, numerous studies have shown that
because of greater anonymity and fewer non-verbal cues, shy
individuals prefer using the Internet to face-to-face interactions
to socialize with others and combat loneliness (Bardi and Brady,
2010; Hammick and Lee, 2014; Huan et al., 2014; Nelson et al.,
2016). A few studies have revealed that the Internet may assist shy
individuals in building relationships, and providing them with
more opportunities to develop social skills (Scharlott and Christ,
1995; Saunders and Chester, 2008). However, more research has
indicated that the preference of shy individuals for the Internet
as a means of communication and entertainment often leads
to Internet addiction because it is difficult for such individuals
to effectively deal with its negative effects (Chak and Leung,
2004; Huan et al., 2014; Nelson et al., 2016). This study aimed
to determine whether shy students readily develop Internet
addiction and to identify the possible causes of their developing
Internet addiction in mainland China.

Of the many factors influencing the relation between
shyness and Internet addiction, deficient cognitive and coping
abilities may be crucial factors affecting the proneness of
shy students to Internet addiction. Excessive self-concern or
behavioral inhibition may prevent shy students from availing
opportunities to develop their cognitive and coping abilities
through participation in social activities. However, these
cognitive and coping abilities may be necessary to prevent
Internet addiction. Consistent with this hypothesis, researchers
found cognitive appraisal bias (i.e., heighten estimation of
social risk and deflated self-efficacy) or maladaptive cognitions
mediated the relationship between shyness and internet
addiction, respectively (Davis, 2001; Young and Lo, 2012). In
the present study, we specifically focused on the mediating roles
of cognitive flexibility and self-regulation in the association
between shyness and Internet addiction. Cognitive flexibility
refers to the ability to adjust cognitive processing strategies in
order to adapt to new environments (Cañas et al., 2003). Higher
cognitive flexibility enables a person to distract attention from
negative phenomena, actuate conceptual change, use working
memory flexibly, and generate a selective strategy. Self-regulation
is a multicomponent construct (e.g., physiological regulation,
social-emotional regulation, behavioral regulation) involving
people’s ability to effectively plan or modulate their behavior in
consideration of an adaptive consequence (Montroy et al., 2016).
In the context of emotion, self-regulation refers to attempts to
alter negative emotional experiences. Difficulties with emotion
regulation are believed to be risk factors for Internet addiction
(Hormes et al., 2014).

Eysenck proposed that worry or self-preoccupation, which is
characterized by concerns regarding evaluation and expectation
of aversive consequences, impairs efficient functioning of the
goal-directed attentional system and increases the extent to
which processing is influenced by the stimulus-driven attentional
system. Furthermore, self-preoccupation increases individuals’
attention to threat-related stimuli (Eysenck et al., 2007).
This theory can satisfactorily explain behavioral patterns in
shy individuals, as shyness involves excessive worry or self-
preoccupation regarding evaluation by others (Yu et al., 2019),
punishment, or non-reward cues (Xu et al., 2009). The impaired
attentional control system of shy individuals causes low cognitive
flexibility, which may be a vital cause of Internet addiction. In
a social context, particularly where punishment, evaluation, or
social cues provided by others are prominent (e.g., school), an
impaired goal-directed attentional system may weaken cognitive
flexibility in shy individuals, hinder the flexible use of working
memory, or prevent the generation of selective strategies.
Consequently, effectively planning or modulating the behaviors
of such individuals to complete goal-directed work and study
is difficult (difficulties with self-regulation). However, the rich
and colorful network resources (e.g., online games, chat room),
which can easily capture attention automatically, may be highly
agreeable to the increased stimulus-driven attentional system
of shy individuals. Consequently, such individuals become
immersed in a virtual network world. Furthermore, the defective
attention system of shy students causes an increase in attention
to threat-related stimuli, and this may render such individuals
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unable to treat novel stimuli or punishment or non-reward
cues flexibly, disable them from distracting themselves from
negative social cues, or exaggerate negative affectivity. Moreover,
exaggerated negative affectivity or negative social cues may cause
further failure of emotional regulation, and this may also be
crucial to the development of Internet addiction (Hormes et al.,
2014). Overall, low cognitive flexibility may cause failure of self-
regulation (particularly difficulties with emotional regulation),
which can further increase the likelihood of Internet addiction
in shy individuals.

Another important factor underlying the relation
between shyness and Internet addiction is likely to be social
maladjustment. Considering self-defects and deficient cognitive
and coping abilities (e.g., cognitive flexibility, self-regulation),
researchers have reported that shyness is associated with a
series of social–emotional and school adjustment problems
(Chang et al., 2005; Yang et al., 2015). Consequently, shy
individuals may develop alcohol dependence or become more
aggressive as the result of poor social adaptation (Maroldo, 1986;
Hutteman et al., 2009).

Similar to alcohol dependence and aggressiveness (Maroldo,
1986; Hutteman et al., 2009), Internet addiction is likely to
be the product of social maladjustment of shy individuals.
Consistent with this hypothesis, researchers found loneliness or
perceived friendship quality mediated the relationship between
shyness and Internet addiction, respectively (Selfhout et al.,
2009; Huan et al., 2014). According to uses and gratifications
theory, audiences differ in the gratifications they seek from
media. The gratifications can be classified as seeking diversion
(escape from problems, emotional release), developing personal
relationships, establishing personal identity, and acquiring
information (McQuail et al., 1972; Sheldon, 2008). Additionally,
the social compensation hypothesis proposes that the anonymity
and reduced cues that characterize the Internet might stimulate
online self-disclosure; thus, the Internet may have enhanced
benefits for socially withdrawn individuals (McKenna and Bargh,
2000; Sheldon, 2008). These two theories suggest that the
tendency of shy students to exhibit Internet addiction is likely
to be the product of social failure. That is, when shy students
develop internalizing problems (e.g., negative emotions, self-
inconsistency) because of social failure, or become aware that
their insufficient ability to regulate their emotion prevents
them from encountering social reality, they may compensate
themselves or choose to release their emotions through the
Internet. In the present study, self-inconsistency, which is a
crucial concept in Rogers’ personality theory (Rogers, 1959),
was considered an indicator of social maladjustment. Self-
inconsistency reflects ability and emotion evaluation, self-
consistency, and a sense of helplessness. A high degree of
self-inconsistency can be considered an outcome of social
maladjustment. We suggested that shy students may compensate
for high levels of social maladjustment though excessive use
of the Internet.

Notably, shy individuals may develop Internet addiction
because of their deficient cognitive and coping abilities and
social maladjustment. In this study, the relation between shyness
and Internet addiction in Chinese middle-school students was

investigated, with cognitive flexibility, self-regulation, and self-
inconsistency applied as the mediating variables. Among the
mediator variables, cognitive flexibility and self-regulation are
indicators of cognition and coping ability. Given that poor
cognitive flexibility may cause difficulties in self-regulation and
social maladjustment, cognitive flexibility may be a relatively
superior mediator. Given that poor cognitive flexibility and
self-regulation may be vital causes for social maladjustment,
self-inconsistency may be an inferior mediator indicating social
maladjustment among shy students. Figure 1 depicts the
mediation effect model.

MATERIALS AND METHODS

Participants and Procedure
Middle-school students (1320 non-clinical participants; mean
age = 12.51± 1.00 (M ± SD); 50.2% female) were recruited from
five schools in Shandong Province, East China, using a cluster
sampling method. A battery of self-report questionnaires (see
“Questionnaires” section) was administered collectively during
regular class lasting approximately 30 min. All students provided
informed consent and received small gifts for their participation.
A total of 1301 valid questionnaires (valid rate: 98.6%) were
collected and analyzed. The distribution of the participants is
shown in Table 1. The mediating roles of cognitive flexibility,
self-regulation, and self-inconsistency in the relationship between
shyness and Internet addiction were tested using the PROCESS
macro for SPSS (Hayes, 2013). Model 6 was selected. According
to the bootstrap method proposed by Preacher and Hayes (2004)
and then developed by Hayes (2013), the mediation effect (with
n = 5,000 bootstrap resamples) is observed when the bias-
corrected confidence interval (95%) of the indirect effect does not
pass through zero.

Questionnaires
Revised Cheek and Buss Shyness Scale (RCBS)
Cheek (1983) developed a shyness scale (13 items) to measure
individuals’ uncomfortable reaction and behavioral inhibition
in front of others on a 5-point Likert-type scale (1 = strongly
disagree; 5 = strongly agree). For instance, “I feel tense when I
am with people I do not know well.” The scale has been revised
to produce a Chinese version and has been widely used among
college and middle school students (Zhao et al., 2012; Li et al.,
2013). A higher score represents a higher degree of shyness. In
this study, the Cronbach’s α was 0.74.

Cognitive Flexibility Inventory-Revised
Martin and Rubin (1995), Martin et al. (1998) developed the
Cognitive Flexibility Inventory (12 items, three factors) to
measure individuals’ selective cognitive consciousness on a 6-
point Likert-type scale (1 = strongly disagree; 6 = strongly agree).
For instance, “I can express an idea in many different ways.” The
scale has been revised to produce a Chinese version and has been
widely used in Chinese contexts (Qi et al., 2013). A higher score
represents a higher degree of cognitive flexibility. In this study,
the Cronbach’s α was 0.73.
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FIGURE 1 | Multiple mediation model for relations among shyness, cognitive flexibility, self-regulation, self-inconsistency, and Internet addiction. path values are the
standardized regression coefficients (standard errors), N = 1301, ∗p < 0.05, ∗∗p < 0.01.

Self-Regulation Questionnaire
The Chinese Self-regulation Questionnaire (38 items, three
factors) was adopted to measure ability to take initiative in
setting goals, use strategies and resources effectively, and achieve
established goals on a 4-point Likert-type scale (1 = strongly
disagree; 4 = strongly agree). For instance, “I usually make a
schedule of my daily activities.” The questionnaire has been used
in adolescents (Gao and Zhang, 2013). A higher score represents
a higher degree of self-regulation. In this study, the Cronbach’s
α was 0.91.

Self-Inconsistency Scale
The Chinese Self-inconsistency Scale (16 items) was adopted to
reflect ability and emotion evaluation, self-consistency, and a
sense of helplessness on a 5-point Likert-type scale (1 = strongly
disagree; 5 = strongly agree) (Walker et al., 1960; Rogers, 1961).
For instance, “In many cases, I have to question my ability.” A
high level of self-inconsistency can be considered an outcome
of social maladjustment. This scale has been widely used in
adolescents (Zhou, 2015). In this study, the Cronbach’s α was 0.74.

Internet Addiction Test
The Internet Addiction Test (20 items), was used to measure
the level of Internet addiction on a 5-point Likert-type scale
(1 = few; 5 = always) (Young, 1996; Young and de Abreu, 2011).
For instance, “How often do you snap, yell, or act annoyed if
someone bothers you while you are online?” It has been validated
in many languages, including English, Greek, Italian, and Chinese

TABLE 1 | Demographic variables and frequency distribution.

Missing value Sum

Gender Boys Girls

646(49.7%) 653(50.2%) 2(0.2%)

Grade Grade 1 Grade 2 Grade 3

654(50.3%) 450(34.6%) 197(15.1%) 0

School location City Village

539(41.4%) 762(58.6%) 0

Only child Yes No

538(41.4%) 736(56.6%) 27(2.1%) 1301

and widely used among college and middle school students (Lu
and Yeo, 2015). In this study, the Cronbach’s α was 0.90.

ANALYSIS AND RESULTS

The descriptive statistics of all the variables and Pearson’s r
correlations between the variables are presented in Table 2.
The results indicate that shyness was positively related to
self-inconsistency and Internet addiction, whereas negatively
related to cognitive flexibility and self-regulation. According
to Young’s diagnostic criteria (Young, 1999; Liu, 2008), 458
students (35.20%) did not exhibit Internet addiction disorder
(IAD; score ranging 0–30), 579 students (44.50%) exhibited mild
Internet addiction disorder (score ranging 31–49), 255 students
(19.60%) exhibited moderate Internet addiction disorder (score
ranging 50–79), and 9 students (0.69%) exhibited severe Internet
addiction disorder (score ranging 80–100).

Mediation analyses were then conducted. Figure 1 shows
the mediation effect model and path coefficients. Except for
two (shyness→Internet addiction, and shyness→self regulation),
all path coefficients in the model were significant. Table 3
shows the 95% confidence intervals of all path coefficients.
Except for indirect effect paths 5 and 6, the bias-corrected
confidence intervals (95%) of the other indirect effect paths did
not pass through zero, indicating that the mediating effects were
significant. After the mediating variables had been controlled,
shyness did not show a significant direct predictive effect on
Internet addiction, indicating that the mediating variables played
fully mediating roles in the relationship between shyness and
Internet addiction.

DISCUSSION

To explain the mechanisms underlying the relation between
shyness and Internet addiction, the present study proposed
and tested a theoretical model based on a survey involving
1301 Chinese middle-school students in East China. The
results revealed that shyness was positively correlated with self-
inconsistency and Internet addiction, whereas negatively
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correlated with cognitive flexibility and self-regulation.
Moreover, cognitive flexibility, self-regulation, and self-
inconsistency played fully mediating roles in the relationship
between shyness and Internet addiction. The results indicated
that shy students are prone to Internet addiction and suggest that
cognitive and coping abilities as well as social adjustment factors
should be considered when designing interventions to help shy
students overcome Internet addiction.

Role of Cognitive Flexibility
Cognitive flexibility refers to the ability to adjust cognitive
processing strategies to adapt to new environments (Cañas et al.,
2003). As expected, cognitive flexibility plays an important role
in the relationship between shyness and Internet addiction.
The results indicate that cognitive flexibility influences the
relationship between shyness and Internet addiction through two
modes. The positive predictive role of cognitive flexibility in the
relationship between shyness and Internet addiction operates
through self-regulation and self-inconsistency (indirect positive
effects, see Figure 1 and Table 3); however, after controlling
for self-regulation and self-inconsistency, it was revealed that
cognitive flexibility plays a negative predictive role in the
relationship between shyness and Internet addiction (indirect
negative effects, see Figure 1 and Table 3). The two modes are
discussed separately as follows.

First, low cognitive flexibility in shy students can positively
predict Internet addiction through self-regulation and self-
inconsistency. As described in the Introduction section, Eysenck
proposed that excessive worry regarding evaluation and
expectation of aversive consequences impairs the attentional
control system, and thus reduces the effect of the goal-directed
attentional system and increases the effect of the stimulus-driven
attentional system. The impaired attentional control system of

shy individuals causes low cognitive flexibility, which makes
them unable to flexibly plan or modulate their behaviors to
fulfill goal-directed plans and fail to distract themselves from
negative stimuli (Eysenck et al., 2007; Hildebrandt et al., 2016).
These outcomes may further lead to difficulties with self-
regulation (in particular, difficulties with emotional regulation)
and social maladjustment, both of which may be key causes
of Internet addiction. In addition, Davis (2001) proposed a
cognitive-behavioral model of pathological Internet use where
maladaptive cognition is hypothesized to be a vital cause
of Internet addiction. The present study complements this
model, indicating that self-regulation difficulties and social
maladjustment caused by maladaptive cognition may be the
major causes of Internet addiction.

Second, the results indicate that after controlling for
self-regulation and self-inconsistency, cognitive flexibility can
positively predict Internet addiction and plays a negative
predictive role in the relationship between shyness and Internet
addiction. This result indicates that without difficulties in
self-regulation (especially emotional regulation) and social
maladjustment, shy individuals may not develop severe Internet
addiction. By contrast, research suggests that the use of network
resources requires certain cognitive abilities (e.g., computer self-
efficacy, cognitive spontaneity) because of the diversity and
complexity of using such resources (Bozionelos, 1997; Durndell
and Haag, 2002). For shy individuals, they may not be able
to use computers flexibly and may even exhibit computer-
related anxiety due to low cognitive flexibility caused by their
impaired attention control system (Glass and Knight, 1988; Smith
and Caputi, 2007). Therefore, the results revealed that after
controlling for self-regulation and self-inconsistency, cognitive
flexibility plays a negative predictive role in the relationship
between shyness and Internet addiction.

TABLE 2 | Means (M), standard deviations (SD), and correlations between variables (N = 1301).

M SD 1 2 3 4

(1) Shyness 34.48 8.29 1

(2) Cognitive flexibility 42.21 7.88 −0.42∗∗ 1

(3) Self-regulation 95.68 13.85 −0.25∗∗ 0.58∗∗ 1

(4) Self-inconsistency 16.73 4.62 0.36∗∗ −0.29∗∗ −0.28∗∗ 1

(5) Internet addiction 38.28 13.66 0.19∗∗ −0.28∗∗ −0.51∗∗ 0.31∗∗

∗p < 0.05, ∗∗p < 0.01; M = total score.

TABLE 3 | Bootstrap analysis results for mediating effects.

Indirect impact path Average indirect effect 95% confidence interval

lower upper

(1) shyness→cognitive flexibility→Internet addiction −0.03 −0.06 −0.005

(2) shyness→cognitive flexibility→self-regulation→Internet addiction 0.12 0.10 0.14

(3) shyness→cognitive flexibility→self-inconsistency→Internet addiction 0.01 0.001 0.01

(4) shyness→cognitive flexibility→self-regulation→self-inconsistency→Internet addiction 0.01 0.004 0.01

(5) shyness→self-regulation→Internet addiction 0.004 −0.02 0.03

(6) shyness→self-regulation→self-inconsistency→Internet addiction 0.0002 −0.001 0.002

(7) shyness→self-inconsistency→Internet addiction 0.05 0.03 0.07
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Future research should further explore the relationship
between cognitive flexibility and Internet addiction. The
relationship between cognitive flexibility and Internet addiction
may differ under various conditions.

Role of Self-Regulation
Self-regulation (e.g., social-emotional regulation, cognition
regulation) refers to individuals’ ability to effectively plan
or modulate their behavior in consideration of an adaptive
consequence (Montroy et al., 2016). The results of the present
study revealed that owing to low cognitive flexibility, shy students
may experience the predicament of self-regulation, which may
be vital in the development of Internet addiction. Notably,
shyness was not a direct predictor of self-regulation. The effect
of shyness on self-regulation requires complete mediation from
cognitive flexibility. Given the heavy effect of indirect path 2
(see Table 3., shyness→cognitive flexibility→ self-regulation→
Internet addiction, average indirect effect is 0.20), we may
reasonably conclude that although cognitive flexibility is a crucial
cause of Internet addiction in shy individuals, its effect on
Internet addiction is exerted mainly through self-regulation. This
results suggest that the dysfunctional link between cognitive
factors and self-regulation may play an important role in the
formation of Internet addiction in shy students.

Role of Self-Inconsistency
Self-consistency and congruence are crucial concepts in Rogers’s
personality theory (Rogers, 1959). Self-inconsistency reflects
ability and emotion evaluation, self-consistency, and a sense
of helplessness. In the present study, self-inconsistency was
regarded as an indicator of social maladjustment. The results
indicated that shyness, cognitive flexibility, and self-regulation
may affect Internet addiction through self-inconsistency. This
finding supported our hypothesis that because of self-defects
and deficient cognitive and coping abilities (e.g., cognitive
flexibility, self-regulation), shy individuals may face difficulties
related to social maladjustment and easily develop Internet
addiction. Specially, Shyness has been proven to be related
to a series of social emotion and social adaptation problems.
They may develop internalizing disorders, suffer peer rejection,
experience loneliness, and experience difficulties adjusting to
school environments (Chang et al., 2005; Yang et al., 2015).
However, the anonymity and reduced cues that characterize
the Internet might stimulate online self-disclosure. Hence, they
may escape from social reality or fulfill social needs through
excessive use of the Internet. These findings support the uses
and gratifications theory and the social compensation hypothesis
(McQuail et al., 1972; Sheldon, 2008). That is, shy students
compensate themselves or release emotions through the Internet
when suffering from social maladjustment.

The present study has several limitations. First, the cross-
sectional design of this study provided limited information on the
stability of the relation between shyness and Internet addiction.
A longitudinal design should be implemented and may provide
a better understanding of the relation between shyness and
Internet addiction over time. Second, the self-report method of
this study may lead to common method biases, thereby affecting
the authenticity of the research. In addition, self-reporting
method may be affected by perceptions of social desirability.
Future studies should use multiple reporting methods to better
explain the relation between shyness and Internet addiction.
Furthermore, the correlational studies failed to reveal causal
relationships among the variables. Future studies could use
experimental methods to better explain the causal relationship
between shyness and Internet addiction.

Despite its limitations, this study contributed substantially
to the study and understanding of relation between personality
and Internet addiction. Specifically, we established the relation
between shyness and Internet addiction using a large sample
from Chinese middle school students and determined the fully
mediating effects of cognitive flexibility, self-regulation, and
self-inconsistency on the relationship between shyness and
Internet addiction. The results suggest that cognitive and coping
abilities as well as social adjustment factors should be considered
when designing interventions to help shy individuals overcome
Internet addiction.
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