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Previous findings have shown that impulsivity and Behavioral Inhibition/Approach
System (BIS/BAS) have substantial effects on adolescents’ Internet addiction, but the
mechanisms underlying these associations and gender differences in these effects
have received little attention. We examined the mediating effects of coping styles
from impulsivity, and BIS/BAS to Internet addiction as well as gender differences
in these associations. A total of 416 Chinese adolescents were examined using a
cross-sectional survey involving Young’s Diagnostic Questionnaire for Internet Addiction,
Barratt Impulsiveness Scale, BIS/BAS scales, and Coping Style Scale for Middle School
Students. The data were analyzed using the independent sample t-test, chi-square test,
Pearson correlation, and structure equation modeling. The results from the multiple-
group (by adolescent gender) structural model analysis revealed that both impulsivity
(p < 0.001) and BIS (p = 0.001) directly predicted positive Internet addiction in girls,
while both impulsivity (p = 0.011) and BAS (p = 0.048) directly predicted positive Internet
addiction in boys. Furthermore, emotion-focused coping mediated the relationship
between impulsivity and Internet addiction (β = 0.080, 95% CI: 0.023–0.168) and the
relationship between BIS and Internet addiction (β = 0.064, 95% CI: 0.013–0.153) in
girls, while in boys, problem-focused coping and emotion-focused coping mediated
the association between impulsivity and Internet addiction (β = 0.118, 95% CI: 0.031–
0.251; β = 0.065, 95% CI: 0.010–0.160, respectively) and problem-focused coping
mediated the association between BAS and Internet addiction [β = −0.058, 95% CI:
(−0.142)–(−0.003)]. These findings extend our insight into the mechanisms underlying
the associations among impulsivity, BIS/BAS, and Internet addiction in adolescents and
suggest that gender-sensitive training approaches to decrease adolescents’ Internet
addiction are indispensable. These interventions should focus on the different gender
predictors of adolescent Internet addiction and on the development of specific coping
styles for boys and girls respectively.
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INTRODUCTION

With the speedy development of Internet technology in recent
years, people increasingly use the Internet, especially adolescents.
Although the growth in Internet use facilitates adolescent life
in many ways, excessive Internet use can lead to Internet
addiction (Choi et al., 2009; Ko et al., 2012). Internet addiction
was defined as a subset of behavioral addictions that possess
the core components of addiction, such as salience, tolerance,
and withdrawal (Griffiths, 2000), while Shapira et al. (2000)
described Internet addiction as an impulse control disorder. In
2008, Shaw and Black (2008) further refined the conception
of “Internet addiction” as “excessive or poorly controlled
preoccupations, urges or behaviors regarding computer use
and Internet access that lead to impairment or distress.” In
consideration of the variety of terminologies, the lack of
consistency about the conceptualization and the diagnosis of
Internet addiction, Sim et al. (2012) have suggested that the
most reliable and valid criterion for conceptualizing Internet
addiction is to adapt the Diagnostic and Statistical Manual
of Mental Disorders, 4th Edition (DSM- IV) criteria for
pathological gambling. Consistent with this notion, Young
defined Internet addiction as an individual’s inability to control
the impulse to use their Internet use, which eventually leads to
psychological, social, educational, and/or occupational problems
(Young, 1998). Furthermore, she confirmed 8 symptoms of
Internet addiction according to the criteria for pathological
gambling in the DSM-IV: tolerance, preoccupation, withdrawal
symptoms, unsuccessful attempts to decrease use, continued
excessive use, compromise or loss of a significant relationship
and social activities, lying about online activity, and use of the
Internet to self-medicate. Meanwhile, she developed a brief eight-
item Diagnostic Questionnaire for Internet Addiction (YDQ)
to assess Internet addiction (Young, 1998). Although Internet
addiction has not yet been classified as a disorder, neither in
the DSM-V nor in the eleventh edition of the International
Classification of Diseases (ICD-11), most of the items in
YDQ directly corresponded to the nine diagnostic criteria for
Internet Gaming Disorder in the DSM-V (American Psychiatric
Association [APA], 2013). Furthermore, “chemical” addiction
showed no difference with “behavioral” addiction according to
DSM-V addiction criteria, and DSM-V paid more attention
to personal experiences rather than drug types (American
Psychiatric Association [APA], 2013). Subsequently, Internet
Gaming Disorder was included as “Disorders due to addictive
behaviors” rather than as an “Impulse Control Disorder” in the
ICD-11 (World Health Organization [WHO], 2018).

Adolescence is a critical stage in life cycle, and can be
defined as a transitional period from childhood to adulthood
during which individuals experience major biological, cognitive,
and socioaffective changes (Dumont and Provost, 1999).
Consequently, adolescents have to cope with the most stressful
life-events and the challenges caused by these changes. They
face specific developmental tasks including identity construction,
personal autonomy, and the redefinition of relationships with
adults and peers (Borca et al., 2015). Internet addiction is
highly prevalent and causes more harmful consequences among

adolescents than among adults in many countries due to their
active psycho-social and personality development (Morrison
and Gore, 2010; Spada, 2014; Stavropoulos et al., 2017).
The data from a nationally representative sample of Chinese
adolescents indicated that the percentage of Internet addicts in
the total sample (Internet users and non-Internet users) was
6.3% (1,523/24,013), while among Internet users, it was 11.7%
(1,523/12,993) (Li et al., 2014). In addition, the prevalence of
Internet addiction is much higher in Asian countries (e.g., China)
than in Western countries (Li et al., 2018). Moreover, Internet
addiction is significantly correlated with numerous negative
consequences in adolescents, such as psychiatric disorders (e.g.,
depression, anxiety and obsessive-compulsive specifications),
physical problems, and poor academic performance (Ko et al.,
2009; Salmela-Aro et al., 2017; Przepiorka et al., 2019).
More importantly, addiction and its’ negative influences in
adolescents could continue into adulthood (Englund et al.,
2008; Stavropoulos et al., 2017). Thus, it is very important to
study Internet addiction among adolescents. To promote the
prevention of and early intervention for Internet addiction, it is
imperative to identify risk factors and underlying mechanisms
for Internet addiction in adolescents, especially among those in
Asian countries.

The dual-system neurobiological model tries to explain high
risk-taking behaviors in adolescents, such as substance abuse,
pathological gambling, Internet gaming disorders, and so on
(Casey et al., 2008). It proposes that the differential development
of the reward-seeking and impulse control system in adolescents,
which show heightened reward-seeking and deficient impulse
control relative to children and adults, might be one of the
most important factors contributing to the high incidence of
adolescents’ risky behaviors (Steinberg, 2010). This model goes
against traditional explanations, which states that risky behaviors
in adolescents are mainly due to a lag in the development of
the prefrontal control system and advocates to combine the
development of the subcortical reward-seeking system with that
of the prefrontal control system (Rubia et al., 2000, 2006; Tamm
et al., 2002; Yurgelun-Todd, 2007). In line with the dual-system
model, many neurobiological models indicate that the reward
system and impulse control system have equal importance in
terms of accounting for adolescent’s risky behaviors, including
substance abuse and problematic gambling (Casey et al., 2008;
Steinberg, 2008; Somerville and Casey, 2010). However, few
studies have simultaneously explored the characteristics of
reward processing and impulse control in the context of Internet
addition among adolescents to test and extend the dual-system
model for this condition.

Impulsivity, BIS/BAS and Internet
Addiction
Impulsivity is defined as a predisposition that leads to the
tendency to behave prematurely and without foresight in ways
that are undesirably dangerous or unsuitable to the situation
(Robbins et al., 2012). Impulsivity is often associated with the
inhibitory control systems due to an immature frontal lobe that
causes adolescents to be at particularly high risk for Internet
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addiction (Crews and Boettiger, 2009; Brand et al., 2014).
Previous studies have revealed that the high level of Internet
addiction among adults is positively associated with impulsivity
(Meerkerk et al., 2010; Zhang et al., 2015), and adolescents with
Internet addiction exhibit increased impulsivity and reduced
inhibitory control capacity compared with controls (Cao et al.,
2007; Choi J. S. et al., 2014; Choi S.-W. et al., 2014; Bargeron
and Hormes, 2017). Many researchers have emphasized the key
role of impulsivity in Internet addiction and have argued that
impulsivity is an important risk factor for developing Internet
addiction and a marker of susceptibility to Internet addiction (Lee
et al., 2012; Wu et al., 2013; Li et al., 2016).

Gray’s neuropsychological reinforcement sensitivity theory
states that behavior originates from activity in at least two basic
dimensions of motivation, which are independent and based
on biological systems (Gray, 1994; Bijttebier et al., 2009). These
dimensions reveal the function of two brain systems that govern
approach and avoidance behaviors in response to different types
of stimuli. The behavioral approach system (BAS) is responsible
for mediating reactions to all conditioned and unconditioned
appetitive stimuli and is associated with the enhancement of
reward or the termination of punishment. The BAS is associated
with reward seeking and high levels of BAS activation indicate
higher sensitivity to reward dependence and novelty processing
(Li et al., 2019). The behavioral inhibition system (BIS) has
been postulated to be sensitive to stimuli of punishment or
the termination of a reward. The BIS is associated with the
avoidance of potentially negative or harmful consequences and
high levels of BIS activation imply a proneness to loss avoidance
and a tendency to display a blunted response to reward (Li
et al., 2019). Although Gray’s neuropsychological reinforcement
sensitivity theory provided an important view for understanding
and explaining addiction, previous results about the associations
among BIS/BAS and Internet addiction were inconsistent both
among adults and among adolescents. The BIS is neither
directly nor indirectly associated with Internet addiction, whereas
the BAS is associated with Internet addiction only through
depression and social anxiety in adults (Fayazi and Hasani, 2017),
while another study found that neither the BAS and nor BIS
were related to Internet addiction in adults (Meerkerk et al.,
2010). In terms of adolescents, high BAS activation rather than
BIS activation could predict the occurrence of Internet addiction
(Yen et al., 2012), while another study indicated that the BIS
activation not the BAS activation was a significant predictor
of Internet addiction (Park et al., 2013). Further, two previous
studies reported that both high BAS and high BIS activation
were associated with Internet addiction (Giles and Price, 2008;
Nam et al., 2018). Although these results from adolescents could
indicate that Gray’s neuropsychological reinforcement sensitivity
theory can help to understand and explain Internet addiction,
the inconsistent results require more research to explore the
associations between BIS/BAS and Internet addiction. In sum,
few studies have explored the roles that impulsivity and BIS/BAS
play in Internet addition among adolescents, especially on the
basis of the dual-system neurobiological model of addiction.
Furthermore, although most previous studies have shown that
impulsivity and BIS/BAS contribute to Internet addiction among

adolescents, little is known about the mediating and moderating
mechanisms underlying these associations.

The Mediating Role of Coping Style
Coping style refers to people’s behavioral and cognitive attempts
to manage specific external and/or internal demands under stress
(Skinner et al., 2003). In general, coping styles can be divided
into problem-focused and emotion-focused coping. Problem-
focused coping refers to strategies that are directed to address
the problems that cause emotional distress (e.g., problem solving,
seeking help, and cognitive restructuring), whereas emotion-
focused coping refers specifically to strategies that palliate
negative emotions (e.g., wishful thinking, denial, and withdrawal
behavior) (Compas et al., 2001). Because both coping styles show
contextual and process-oriented features, they can change over
time and under different circumstances (Schoenmakers et al.,
2015). Furthermore, how coping styles are used depends on
how an individual interprets the stressor, and different coping
styles could cause different results. Taken together, adolescents
with high problem-focused coping tend to find appropriate
methods to address their difficult circumstances, accompanied by
better adjustment (Jackson et al., 2017), while adolescents with
high emotion-focused coping tend to avoid their own problems
passively, accompanied by maladjustment (Carlo et al., 2012). In
previous studies, researchers noted that the two types of coping
should be viewed as different constructs of coping instead of
opposite poles (Patterson and McCubbin, 1987; Compas et al.,
2001). Although there is no direct empirical evidence supporting
that coping mediates the relationships among impulsivity,
BIS/BAS and Internet addiction in adolescents, some indirect
evidence has implied that coping styles play a mediating role in
these associations. On one hand, previous studies have found that
adolescents with high impulsivity are more likely to use emotion-
focused coping but less likely to engage in problem-focused
coping (Connor-Smith and Flachsbart, 2007; Lee-Winn et al.,
2016). The BAS not the BIS was associated with problem-focused
coping, and problem-focused coping mediated the relationship
between the BAS and adolescent delinquent behavior, while
another study found that emotion-focused coping mediated the
relationship between the BIS and adolescent problematic alcohol
use (Hasking, 2007; Willem et al., 2012). On the other hand,
both high emotion-focused coping and low problem-focused
coping were associated with adolescent Internet addiction, while
another study found that only emotion-focused coping, not
problem-focused coping, increased the risk of Internet addiction
in adolescence (Tang et al., 2014; Zhou et al., 2017). Thus,
impulsivity and BIS/BAS may be associated with coping styles,
which in turn could be associated with Internet addiction.
However, to the best of our knowledge, no empirical study has
directly explored whether coping styles mediate the relationships
among impulsivity, BIS/BAS and adolescent Internet addiction.

The Moderating Role of Gender
Gender is a factor that potentially moderates the links among
impulsivity, BIS/BAS, coping styles and Internet addiction. First,
previous studies have shown that there are significant gender
differences in some of the above variables. For example, men
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have a relatively higher tendency toward Internet addiction than
women in a meta-analysis involving 34 global jurisdictions,
suggesting that gender-related differences in Internet availability
and social norms could account for the gender differences in
Internet addiction (Su et al., 2019). Specifically, greater gender
gap in Internet penetration are associated with larger effect
sizes of gender differences in Internet addiction (B = 0.223,
95% CI: 0.086–0.360). Furthermore, the more the social norms
preferentially approve men to involve in potentially addictive
behaviors such as smoking and alcohol consumption, the more
men exhibit higher tendencies of Internet addiction than women
(Su et al., 2019). The prevalence of Internet addiction has been
found to be higher in boys than in girls (Ha and Hwang,
2014). Boys have higher impulsivity than girls (Munno et al.,
2016). Two previous studies found that women have higher
BIS activation and higher activation of specific aspects of the
BAS (reward responsiveness) than men (Jorm et al., 1998; Nam
et al., 2018). Women were more likely to use emotion-focused
coping and less likely to use problem-focused coping than men
(Matud, 2004). More importantly, it has been suggested that
there are gender differences in the pathway associations between
these variables. Compared with girls, Internet addiction has a
strong association with impulsivity in boys (Nam et al., 2018).
A meta-analysis of 46,025 adolescents found that gender is an
important factor that could moderate the relationships between
coping styles and Internet addiction in Chinese adolescents (Lei
et al., 2018). Furthermore, girls with emotional difficulties were
more easily affected by Internet addiction than boys with similar
problems (Ha and Hwang, 2014). In addition, according to the
social gender role theory, men are socialized as independent
and self-reliant while women are socialized as warm, supportive,
compassionate, sensitive to the feelings of others, and emotionally
expressive (Reevy and Maslach, 2001), which further provides
potential evidence for gender as a moderator among impulsivity,
BIS/BAS, coping styles and Internet addiction.

The Present Study
The purpose of the present study was to examine how impulsivity
and BIS/BAS influence Internet addiction in adolescents.
Specifically, this study explored the mediating effects of coping
styles on impulsivity, BIS/BAS and Internet addiction as well
as the gender differences among these associations. To our
knowledge, this is the first comprehensive empirical study
incorporating impulsivity, BIS/BAS, coping styles and gender
factors and their roles in Internet addiction. On the basis of the
dual-system neurobiological model and gender social roles theory
(Reevy and Maslach, 2001; Casey et al., 2008), the proposed
model is presented in Figure 1. It is plausible to hypothesize that
coping styles act as mediator among impulsivity, BIS/BAS and
Internet addiction, and gender serves as a moderator among these
associations in adolescents. More specifically, we want to examine
whether the dual-system neurobiological model includes high
impulsivity and high BIS in Internet addiction among girls,
while the dual-system neurobiological model combines high
impulsivity and high BAS in boys. Furthermore, we suggest that
emotion-focused coping will play an important role in girls, while
problem-focused coping will be central in boys. Therefore, our

hypotheses are as follows: (1) boys will report greater Internet
addiction than girls; (2) impulsivity and the BIS will positively
predict Internet addiction in girls; (3) impulsivity and the BAS
will positively predict Internet addiction in boys; (4) emotion-
focused coping will serve as a mediator between impulsivity and
the BIS with Internet addiction in girls; and (5) problem-focused
coping will serve as a mediator between impulsivity and the BAS
with Internet addiction in boys.

MATERIALS AND METHODS

Participants and Procedure
According to the rule of thumb approach in the structural
equation modeling, 10:1 is the commonly suggested ratio
of sample size to free parameters, which is often used for
minimum recommendations to determine a sample size for a
structural equation modeling test (Bentler and Chou, 1987; Kline,
2016). Because 42 was the largest number of free parameters
in our all structural equation models, the sample size was
decided to be more than 420 in the present study. A total
of 450 Chinese adolescents were recruited from four public
schools in Beijing City, China. Among these adolescents, 416
participants (Mage = 14.56 years, SD = 1.42 years, age range:
11–18 years) completed the questionnaires, for a response rate of
92.44%. Thirty-four cases were excluded prior to analysis due to
unreturned forms. The sample included 212 girls and 204 boys;
139 (33.41%) of the students were in the 7th grade, 98 (23.56%)
in the 8th grade, 102 (24.52%) in the 10th grade, and 77 (18.51%)
in the 11th grade. More detailed demographic information was
shown in Table 1. All participants were fluent in Mandarin.

Ethics Statement
The present study was approved by the Ethics Committee of
the Institute of Psychology of the Chinese Academy of Sciences.
School approval and parental consent were obtained prior to
originating the study. All participants were informed that they
could quit the study at any time without being penalized.

Measures
Internet Usage
For each participant, Internet usage information was obtained
using 4 questions: (1) “How many years have you used the
Internet?” (2) “How many hours do you use the Internet every
day?” (3) “What is your duration of online gaming every day?”
and (4) “Do you often play online gaming (Yes or No)?”

Young’s Diagnostic Questionnaire for Internet
Addiction (YDQ)
The YDQ was applied to assess Internet addiction. The YDQ
was modified according to the DSM-IV criteria for pathological
gambling and consists of 8 “yes” or “no” questions (e.g., “Do
you feel the need to use the Internet with increasing amounts of
time in order to achieve satisfaction?” and “Do you feel restless,
moody, depressed, or irritable when attempting to cut down or
stop Internet use?”) (Young, 1998). Total scores were calculated
according to Young’s method, with possible scores for all 8 items
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FIGURE 1 | The supposed model.

ranging from 0 to 8. Higher scores reflect a higher level of Internet
addiction. Because the YDQ is one of the most widely used
questionnaires to evaluate Internet addiction, it has also good
reliability and validity in Chinese adolescents (Cao et al., 2007; Li
et al., 2014). In the present study, confirmatory factor analysis of
the unidimensional model indicated that the model for Internet
addiction showed a good fit with the data: χ2/df = 1.966, p < 0.05;
CFI = 0.949, TLI = 0.928, RMSEA = 0.048 and SRMR = 0.041.
In the current study, Cronbach’s alpha coefficient for Internet
addiction was 0.66.

Barratt Impulsiveness Scale (BIS-11)
The BIS-11 is widely used to assess participants’ impulsive traits
by rating their frequency of 30 items on a scale from 1 (never)
to 4 (always) (Patton et al., 1995). The BIS-11 includes three
impulsiveness subscales: cognitive key (e.g., “I get easily bored
when solving thought problems”), motor key (e.g., “I say things
without thinking”), and non-planning key (e.g., “I am more
interested in the present than in the future”) (Choi J. S. et al.,
2014; Martinez-Loredo et al., 2015). The overall impulsiveness
score is determined by summing all items, with higher scores
denoting greater impulsivity. In the present study, the Chinese
version of the BIS-11 was used (Lu et al., 2012), and Cronbach’s
alpha coefficient was 0.91.

Behavioral Inhibition System/Behavioral Approach
System (BIS/BAS) Scales
A validated Chinese version of the BIS/BAS scales was used to
assess the BIS and BAS (Li et al., 2015). The BIS/BAS scales
are comprised of 20 items in addition to 4 filler items and
include the Behavioral Approach System Scale (BAS, 13 items)
and the Behavioral Inhibition System Scale (BIS, 7 items) (Carver
and White, 1994). The former scale can be divided into three
subscales: drive (BAS-drive, 4 items), reward responsiveness
(BAS-reward, 5 items), and fun seeking (BAS-fun, 4 items). All
items were assessed on a 4-point Likert scale from 1 (totally
disagree) to 4 (totally agree). Sample items are “When I see an
opportunity for something I like I get excited right away (BAS)”
and “Criticism or scolding hurts me quite a bit (BIS).” In the

present study, the Cronbach’s alpha coefficients of the BAS-drive,
BAS-reward, and BAS-fun were 0.67, 0.67, and 0.62, respectively.
Scores for all 13 BAS items were summed to yield a single BAS
score. Only the total BAS score was used in the current study. The
Cronbach’s alpha coefficients for the BAS and BIS in the current
sample were 0.80 and 0.58, respectively.

Coping Style Scale for Middle School Students
Adolescent coping styles were assessed with the Coping Style
Scale for Middle School Students, which has been adapted
for the Chinese culture (Dumont and Provost, 1999; Zhou
et al., 2017; Sun et al., 2019). This inventory was designed on
the basis of Folkman’s interaction theory, the self-regulation
theory and a prior coping styles questionnaire (Folkman et al.,
1986). It is divided into two categories based on coping
style, problem-focused coping and emotion-focused coping

TABLE 1 | Descriptive statistics among the variables (N = 416).

Variables Girls (N = 212) Boys (N = 204) t-test

Range M SD Range M SD

Age (years) 12–17 14.52 1.34 11–18 14.61 1.50 −0.67

Education level
(years)

7–11 8.67 1.49 7–11 8.75 1.66 −0.49

Network age (years) 0–13 4.94 2.56 0–14 5.06 2.96 −0.44

Internet usage time
(hours)

0–10 1.64 1.79 0–14 1.65 2.04 −0.07

Online game time
(hours)

0–7 0.36 0.86 0–9 0.88 1.45 −4.36∗∗

Internet addiction 0–8 2.06 1.81 0–8 2.33 1.93 −1.49

Impulsivity 37–131 70.64 14.45 30–147 71.89 16.39 −0.83

BAS 29–52 43.67 5.29 29–52 42.51 5.18 2.24∗

BIS 11–28 20.82 3.25 14–28 20.03 2.85 2.63∗∗

Problem-focused
coping

35–75 58.62 8.23 19–75 57.01 10.29 1.76

Emotion-focused
coping

18–68 40.33 7.94 17–62 39.60 8.01 0.93

∗p < 0.05; ∗∗p < 0.01.
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(Folkman et al., 1986), and includes 36 items rated on a 4-point
Likert scale from 1 (never coping) to 4 (often coping). Problem-
focused coping consists of three subscales, including problem
solving (7 items, e.g., “I make a plan to solve problems and
execute it step by step”), support seeking (7 items, e.g., “I strive
to get advice from someone about what to do”), and reasonable
explanation (5 items, e.g., “I try to change my perspective to
explore the positive side of frustration”). Emotion-focused coping
consists of four subscales, including tolerance (4 items, e.g., “My
ability is limited, so the only things I can do about unpleasant
things is tolerate them”), avoidance (4 items, e.g., “I admit that
I can’t deal with a problem at hand, so I will give up trying”),
venting emotions (4 items, e.g., “I express emotions to reduce
my unhappiness”), and fantasy/denial (5 items, e.g., “I say to
myself ‘this isn’t real’ when encountering difficulties”). The scale
has high construct validity, discrimination validity, and reliability
in Chinese adolescents (Chen et al., 2000). In the current study,
Cronbach’s alpha coefficients for problem-focused coping and
emotion-focused coping were 0.88 and 0.79, respectively.

Procedure
The participants were given a packet of questionnaires that
included instructions on how to respond to the questions and
assurances of anonymity as well as questions regarding their
basic demographic information, including gender, age, education
grade, BIS/BAS, impulsivity, and coping styles. All scales were
administered to participants in their classes. Students were tested
individually in their classrooms. All the questionnaires were
printed in the Chinese language and took approximately 30 min
to finish. No personal identifying information was collected, and
all the information collected was confidential.

Data Analysis
Because the proportion of missing data was very low (<1%),
mean substitution was adopted to deal with missing data. First,
SPSS 20.0 was used to compute descriptive statistics and perform
correlation analyses, Chi-square test and t-tests. Next, Amos 21.0
was used to test the hypothesized models. Structural equation
modeling (SEM) was conducted to test the mediating role of
coping styles in the relationships among impulsivity, BIS/BAS
and Internet addiction. Furthermore, to assess gender differences,
a multi-group (by adolescent gender) SEM was used.

In the present study, several goodness-of-fit indices were used
to test the model-data fit. The first one was the Chi-square
statistic and its associated p-value. If the p-value is not significant,
it may indicate good model-data fit. However, the Chi-square
statistic is sensitive to sample size (Bollen, 1989). Therefore we
used the Chi-square to degrees of freedom ratio (χ2/df ) to test
model fit. A χ2/df ratio of less than 3 shows an admissible model
fit. Other substitutive indices were also employed in the current
study, including the comparative fit index (CFI) (Rigdon, 1996),
the Tucker-Lewis Index (TLI) (Tucker and Lewis, 1973), the
root mean square error of approximation (RMSEA) (Browne and
Cudeck, 1993) and the standardized root mean square residual
(SRMR) (Hooper et al., 2008). A CFI and TLI larger than 0.95
and a RMSEA and SRMR less than 0.08 show good model fit
(Hooper et al., 2008). For the comparison of the nested models,

differences in the χ2 (Mχ2) and the degree of freedom (Mdf ) were
used to compare the models with the goodness of fit to determine
the model that best fit the data (Satorra, 2000; Byrne and Stewart,
2006). Specifically, the standard of comparison between the two
nested models is as follows: when the degrees of freedom increase
without a significant increase in the corresponding Chi-square
value (that is, Mχ2/Mdf is not significant), the better model
is the one with a larger degrees of freedom. Otherwise, the
smaller degrees of freedom model is better. The predictive and
explanatory powers of the model were measured using path
coefficients and R2.

RESULTS

Descriptive Statistics and t-Tests/χ2-Test
The ranges, means and standard deviations of the continuous
variables are shown in Table 1 for girls and boys separately. There
were no gender differences in age, education level, network age,
Internet usage time, Internet addiction, impulsivity or coping,
although boys showed a longer online gaming time. In the present
study, 8.5% (n = 18) of girls frequently played online games,
while 34.3% (n = 70) of boys frequently played online games.
These results indicate that boys are more frequent online gamers
than girls (χ2 = 41.27, p < 0.001). Furthermore, BIS/BAS yielded
significant gender differences. Compared with girls, boys had
lower scores on the BIS and the BAS scales.

Correlation Analyses
Table 2 presents the correlations among the variables in the
current study, with girls above the diagonal and boys below
the diagonal. For both girls and boys, Internet addiction
was positively related to impulsivity, BIS and emotion-focused
coping, while Internet addiction was only negatively related to
problem-focused coping in boys but had no correlations in girls.
For both girls and boys, impulsivity was significantly related
to problem-focused coping and emotion-focused coping. There
were significant correlations between BAS and both problem-
focused coping and emotion-focused coping in boys, but these
correlations were not present in girls. For both girls and boys,
BIS was positively related to emotion-focused coping but was not
significantly related to problem-focused coping. Furthermore,
there were significant gender differences in the correlations
based on a one-tailed z-test, with a stronger association between

TABLE 2 | Associations among the variables for girls and boys.

Variable 1 2 3 4 5 6

Internet addiction – 0.39∗∗ 0.12 0.32∗∗ 0 0.38∗∗

Impulsivity 0.36∗∗ – 0.23∗∗ 0.22∗∗ −0.24∗∗ 0.37∗∗

BAS 0.11 −0.09 – 0.18∗∗ 0.12 0.10

4. BIS 0.16∗ 0.09 0.24∗∗ – 0.07 0.32∗∗

Problem-focused coping −0.27∗∗ −0.50∗∗ 0.30∗∗ 0.08 – 0.06

Emotion-focused coping 0.28∗∗ 0.37∗∗ 0.21∗∗ 0.16∗ −0.05 –

BAS, Behavioral Approach System; BIS, Behavioral Inhibition System; ∗p < 0.05;
∗∗p < 0.01.
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Internet addiction and BIS (z difference = 1.73) for girls than
for boys (p < 0.05), a stronger association between Internet
addiction and problem-focused coping (z difference = 2.80) for
boys than for girls (p < 0.01), a stronger association between
impulsivity and problem-focused coping (z difference = 3.08) for
boys than for girls (p < 0.01), a stronger association between
BAS and problem-focused coping (z difference = 1.91) for boys
than for girls (p < 0.05), and a stronger association between BIS
and emotion-focused coping (z difference = 1.73) for girls than
for boys (p < 0.05). The following analyses of the hypothesized
models were executed based on the correlation models of
these variables.

Structural Equation Model Analyses
Before analyzing the structural equation model, five observed
variables (impulsivity, BAS, BIS, problem-focused coping, and
emotion-focused coping, representative of their total scores
respectively) and one latent variable (Internet addiction) were
used to make our model more simplified and efficient.
Furthermore, the YDQ was divided into two parcels, where
the sum of items 1, 3, 5, and 7 constituted the first parcel
(parcel 1), and the sum of items 2, 4, 6, and 8 constituted the
second parcel (parcel 2), to act as indicators of Internet addiction
employing an item-to-construct balance approach (Little et al.,
2002). Then, structural equation modeling with AMOS 21.0 was
carried out to examine our hypothesized mediation model. The
factor loadings of Internet addiction for parcel 1 and parcel 2
were 0.799 and 0.689, respectively. The results of the model
showed a good fit with the data: χ2/df = 2.417, p < 0.05;
CFI = 0.984, TLI = 0.935, RMSEA = 0.058 and SRMR = 0.024.
To test whether gender moderated the path relationships among
these variables, two nested models were estimated. Specifically,
we examined whether the estimate of the model parameters
(i.e., path coefficients) varied between girls and boys. The first
model permitted the structure coefficient of the two models
to be estimated freely according to gender, while the second
model was administered for the structure path coefficient to
be equal. The results showed that these two models were
significantly different, Mχ2 (11, N = 416) = 25.424, p = 0.008,
indicating that they differed according to gender. The structural
model displaying unstandardized regression coefficients between
variables is presented in Figure 2. In addition, we utilized
critical ratios of differences (CRDs) as an index to examine the
differences in structural path coefficients between genders. If the
CRD was larger than 1.96, then the associations between these
two variables would demonstrate a significant gender difference
at p < 0.05. The results showed that the structure path from
impulsivity to problem-focused coping revealed a significant
gender difference (CRD = 2.48, p < 0.05). More specifically, the
path coefficient for girls was β =−0.30, p < 0.001, while the path
coefficient for boys was β = −0.48, p < 0.001. Thus, compared
with girls, impulsivity had a far greater negative influence on
problem-focused coping among boys. The structure path from
problem-focused coping to Internet addiction also revealed a
significant gender difference (CRD = 2.51, p < 0.05). More
specifically, the path coefficient for girls was β = 0.06, p > 0.05,
while the path coefficient for boys was β = −0.25, p < 0.01.

Therefore, problem-focused coping had a far greater negative
prediction to Internet addiction among boys than among girls.
Furthermore, the structure path for the path from BAS to
emotion-focused coping revealed a significant gender difference
(CRD = −2.73, p < 0.05). More specifically, the path coefficient
for girls was β = −0.02, p > 0.05, while the path coefficient
for boys was β = 0.23, p < 0.001. This result suggests that BAS
had a far greater positive impact on emotion-focused coping
among boys than among girls. The unstandardized regression
coefficients from the multiple-group structural model analysis
and the CRDs between girls and boys are presented in Table 3.
In total, the model explained 32.8% of the variance in Internet
addiction among girls and 30.7% of the variance in Internet
addiction among boys.

When the final model was chosen, bias-corrected
bootstrapping, a non-parametric resampling procedure,
was utilized to further test the significance of the mediators.
Bootstrapping has considerably greater statistical power to test
indirect effects than traditional mediation analyses (MacKinnon
et al., 2004). When the 95% confidence intervals (CIs) do not
include zero, the indirect effect is statistically significant. In the
present study, 5000 bootstrapping samples were generated to
derive CIs. The results of the bootstrap analyses indicated that
the specific indirect effect of impulsivity on Internet addiction
through emotion-focused coping was significant, and the total
indirect effects of BIS on Internet addiction and the specific
indirect effect of BIS on Internet addiction through emotion-
focused coping were also significant in girls. The total indirect
effects of impulsivity on Internet addiction and the specific
indirect effects of impulsivity on Internet addiction through
problem-focused coping or emotion-focused coping were
significant, and the specific indirect effect of BAS on Internet
addiction through problem-focused coping was also significant
in boys (see Table 4).

DISCUSSION

Gender Differences in Internet Addiction
Contrary to our hypothesis, we did not find gender differences
in Internet addiction, which was in line with the results of
McNicol and Thorsteinsson (2017). According to the Internet
Availability hypothesis (Mann, 2005), availability is an important
determinant of addictive behavior. Men have higher levels of
Internet addiction than women, which may be associated in part
with gender-related differences in Internet availability (Su et al.,
2019). A recent meta-analysis involving 34 global jurisdictions
found that the prevalence of Internet addiction in men was
only slightly higher than that in women (g = 0.145) from a
global perspective, and that these gender differences in Internet
addiction may be partly caused by the gender-related gaps
between in economy and in Internet penetration (Su et al.,
2019). The fact that our sample came from the capital of
China (Beijing), with a high level of economic development
and Internet penetration, may be one of the reasons why
there were no gender differences in Internet addiction in the
present study. Furthermore, there are no gender differences
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FIGURE 2 | The relationships among impulsivity, BAS, BIS and Internet addiction mediated by coping. Bold lines indicate significant gender differences in these
paths. The parameters for girls are displayed outside of the parentheses, while the parameters for boys are denoted within the parentheses. ∗p < 0.05, ∗∗p < 0.01,
and ∗∗∗p < 0.001.

TABLE 3 | Unstandardized coefficients from the multiple-group analysis.

Structural model Girls estimate (S.E.) Boys estimate (S.E.) CRD

Impulsivity to Internet addiction 0.020 (0.005)∗∗∗ 0.013(0.005)∗∗ 0.933

BAS to Internet addiction −0.001 (0.012) 0.028 (0.014)∗ −1.549

BIS to Internet addiction 0.062 (0.021)∗∗ 0.042 (0.024) 0.627

Impulsivity to problem-focused coping −0.169 (0.039)∗∗∗ −0.302 (0.037)∗∗∗ 2.484∗

BAS to problem-focused coping 0.254 (0.105)∗ 0.474 (0.120)∗∗∗ −1.383

BIS to problem-focused coping 0.270 (0.172) 0.260 (0.217) 0.038

Impulsivity to emotion-focused coping 0.174 (0.035)∗∗∗ 0.189 (0.031)∗∗∗ −0.326

BAS to emotion-focused coping −0.022 (0.096) 0.357 (0.101)∗∗∗ −2.728∗

BIS to emotion-focused coping 0.616 (0.156)∗∗∗ 0.197 (0.183) 1.745

Problem-focused coping to Internet addiction 0.006 (0.008) −0.022 (0.008)∗∗ 2.509∗

Emotion-focused coping to Internet addiction 0.027 (0.009)∗∗ 0.019 (0.009)∗ 0.644

The numbers in italics in the parentheses represent the standard errors; S.E., standard error; CRD, critical ratio difference.

in network age and total Internet usage time in the present
study, which could provide supportive evidence for the Internet
Availability hypothesis. In addition, the YDQ was used to assess
participants’ generalized Internet addiction rather than specific
Internet addiction in the current study, which could be another
important reason why there were no gender differences in
Internet addiction in our sample, because gender may show
different effect sizes (magnitude and/or directionality) for specific
subtypes of Internet addiction (Su et al., 2019). For example,
for online gaming addiction, the rates of men vs. women were
31% vs. 13.1%, while for social networking addiction, the rates of
men vs. women were 27.8 and 37.3%, respectively (Tang et al.,
2017). Although the gender effect size for generalized Internet
addiction was small at 0.15, it was 0.67 for online gaming and
0.10 for social networking sites in a Chinese sample. Meanwhile,
there was no significant gender effect size for generalized Internet
addiction (g = −0.03), but medium gender effect sizes for online
gaming (g = 0.58) and social networking sites (g = −0.42) in

a sample from the United States (Tang et al., 2017). In our
study, boys spent more time online gaming, and the number of
boys who frequently played online games was greater than the
number of girls, which could provide some supportive evidence
for gender-related differences in subtypes of Internet addiction.

Direct Relations Between Impulsivity and
BIS/BAS With Internet Addiction Across
Genders
In the current study, we found that impulsivity and BAS
could directly positively predict Internet addiction in boys,
whereas impulsivity and BIS could directly positively predict
Internet addiction in girls. The results in boys could provide
supportive evidence for the dual-system neurobiological model
that heightened reward-seeking and deficient impulse control
may be a risk factor for adolescent addictive behaviors (Casey
et al., 2008; Casey and Jones, 2010). Compared with children and
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TABLE 4 | The bootstrapping results of the indirect effects in the final model.

Model paths Standard indirect
effects

95% CI

Lower Upper

GIRLS

Impulsivity→ Internet addictiona 0.063 −0.028 0.172

Impulsivity→ PFC→ IA −0.017 −0.072 0.033

Impulsivity→ EFC→ IA 0.080∗ 0.023 0.168

BAS→ Internet addictiona 0.005 −0.060 0.057

BAS→ PFC→ IA 0.009 −0.019 0.043

BAS→ EFC→ IA −0.004 −0.054 0.032

BIS→ Internet addictiona 0.070∗ 0.015 0.162

BIS→ PFC→ IA 0.006 −0.010 0.043

BIS→ EFC→ IA 0.064∗ 0.013 0.153

BOYS

Impulsivity→ Internet addictiona 0.183∗∗ 0.093 0.326

Impulsivity→ PFC→ IA 0.118∗ 0.031 0.251

Impulsivity→ EFC→ IA 0.065∗ 0.010 0.160

BAS→ Internet addictiona
−0.019 −0.117 0.067

BAS→ PFC→ IA −0.058∗ −0.142 −0.003

BAS→ EFC→ IA 0.039 −0.002 0.101

BIS→ Internet addictiona
−0.006 −0.063 0.041

BIS→ PFC→ IA −0.018 −0.071 0.014

BIS→ EFC→ IA 0.012 −0.007 0.068

aThe indirect effect represents the effect through all possible mediators (i.e.,
problem-focused coping, emotion-focused coping). CI, confidence interval; PFC,
problem-focused coping; EFC, emotion-focused coping; IA, Internet addiction.
∗p < 0.05, ∗∗p < 0.01.

adults, adolescents are characterized by an imbalance between
early emerging “bottom–up” systems that show exaggerated
reaction to motivational stimuli and later maturing “top–down”
cognitive control systems (Casey and Jones, 2010). Both in
boys and in girls, impulsivity is positively correlated to poor
to–down cognitive control (Casey and Jones, 2010). Meanwhile,
with regard to bottom-up motivational stimuli, boys could be
more sensitive to reward stimuli (Steinberg et al., 2009), while
girls could be more sensitive to punishment stimuli rather
than reward stimuli (Pagliaccio et al., 2016). With the rapid
development of the Internet technology, 85.3% of adolescents
in China have access to the Internet (China Internet Network
Information Center [CNNIC], 2016). As a result, adolescents
could seek abundantly available rewarding stimuli conveniently
on the Internet. Especially for boys with low cognitive control
capacity (high impulsivity), these rewarding stimuli (e.g., online
gaming positive incentive) continuously reinforce their Internet
behaviors, which gradually increase their risk for Internet
addiction. Compared with real world, cyberspace could provide
a more convenient, anonymous, and safe social interactions
environment. Girls with high BIS, who are more sensitive
to punishment stimuli (e.g., criticism or scolding from other
people), are prone to overuse of the Internet to “escape loneliness”
and “belong to a group” instead of face-to-face interactions
or offline activities (Park et al., 2013). Furthermore, low
cognitive control capacity (high impulsivity) could deteriorate
the negative impact of BIS on Internet use in girls. Thus,

girls with high impulsivity and high BIS are more prone to
Internet addiction than other girls. Taken together, the present
study considers the role of gender in the associations among
impulsivity, BIS/BAS and Internet addiction according to the
dual-system neurobiological model, which could provide further
supportive evidence for the key role of impulsivity on adolescent
Internet addiction (Crews and Boettiger, 2009; Brand et al.,
2014), and could explain the previous inconsistencies in the
associations between BIS/BAS and adolescent Internet addiction
(Yen et al., 2012; Park et al., 2013).

Mediating Relations Among Impulsivity,
BIS/BAS to Internet Addiction Across
Genders
The present study developed a multi-group mediation model to
illuminate the different mechanisms underlying the associations
of impulsivity and BIS/BAS with Internet addiction between girls
and boys. The most important and interesting results showed
that different coping styles were an important mechanism
through which impulsivity and BIS/BAS were associated with
Internet addiction across genders. Specifically, impulsivity and
BIS increased the risk of adolescent Internet addiction through
enhanced emotion-focused coping in girls. However, impulsivity
raised the risk of adolescent Internet addiction through increased
emotion-focused coping and decreased problem-focused coping
in boys. In addition, problem-focused coping mediated the
associations of BAS with Internet addiction in boys. Adolescents
have to cope with massive stressors caused by biological,
cognitive and social changes that occur across development
from childhood to adulthood. The social gender role theory
indicates that appraisals of life events might differ across
genders (Tamres et al., 2002; Sarrasin et al., 2014). Specifically,
compared with men, women are more likely to appraise
events as stressful and view stressors as threats rather than
challenges. Furthermore, the social gender role theory also
indicates that men are socialized as independent, self-reliant
and to suppress emotions, while women are socialized as
warm, supportive, compassionate, sensitive to the feelings of
others, and emotionally expressive with less restrictions (Reevy
and Maslach, 2001). Therefore, women are more likely to be
accepted by others if they express negative emotions in social
interactions than men. Consequently, when the Internet is used
as a stress coping resource, girls with high impulsivity and
high BIS are more likely to adopt emotion-focused coping (e.g.,
venting emotions, fantasy, and avoidance) to palliate event-
related distress on the Internet, which in turn increases their
risk of Internet addiction. These findings are similar to the
results of a recent study showing that the combination of
impulsivity and neuroticism increases the risk of emotion-
focused coping, and thus exacerbates adolescent binge eating
behaviors (Keough et al., 2016).

As for boys, when the Internet is used as a stress coping
resource, boys with high impulsivity are more likely to use
emotion-focused coping (e.g., cyberbullying and avoidance by
playing online games) but less likely to engage in problem-
focused coping, which is in line with previous studies
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(Connor-Smith and Flachsbart, 2007; Lee-Winn et al., 2016).
Previous studies have also indicated that a person with emotion-
focused coping views Internet use in a more dependent manner
(Lam et al., 2009; Milani et al., 2009). The virtual world created
by the Internet provides them with an opportunity to escape
from external stress and difficulties in real life through short-
term pleasure and relief. However, problem-focused coping could
decrease the risk of Internet addiction (Al-Gamal et al., 2016).
Therefore, more emotion-focused coping and less problem-
focused coping increases the risk of Internet addiction.

On the other hand, boys with high BAS have high novelty
seeking and fun seeking tendencies (Casey and Jones, 2010),
which may cause them to use problem-focused coping frequently
in stressful environments. When dealing with the external
stress and difficulties that occur in real life, the Internet can
be seen as a helpful resource (e.g., acquiring information,
seeking others help) instead of as an escape for boys with
high BAS. This problem-focused coping could decrease their
risk for Internet addiction. Thus, high BAS maybe plays an
indirect protective role against Internet addiction in boys,
which is similar to the results of Hasking’ study showing
that reward responsiveness is positively associated with the
use of problem-focused coping, which in turn is negatively
associated with delinquent behavior in adolescents (Hasking,
2007). Taken together, combined with the direct and indirect
relations between BAS and Internet addiction in the present
study, these results suggest that BAS is a double-edged sword
for Internet addiction in boys, which calls for the need for
more studies to understand the beneficial and harmful factors
related to BAS in boys.

Implications for Theory and Practice
From a theoretical perspective, extending previous research, the
present study provides empirical support for the dual-system
neurobiological model among boys in the context of Internet
addiction. Furthermore, our study indicates that the combination
of deficient impulse control and heightened BIS rather than
BAS increases the risk for Internet addiction in girls. To our
knowledge, this is the first study to examine the mediating roles of
problem-focused and emotion-focused coping from impulsivity
and BIS/BAS to Internet addiction and the moderating role of
gender among these associations, which is helpful to improve
our understanding of Internet addiction among adolescents.
It is especially important in cases where Internet addiction
is not viewed as a disorder regardless of category by DSM-
V because of insufficient evidence (Grant and Chamberlain,
2016). From a practical perspective, our findings may be helpful
for providing evidence-based preventions and interventions
to decrease Internet addiction among adolescents. In general,
further attention should be given to developing Internet
addiction prevention and intervention programs that are
tailored to the different needs of girls and boys. First,
when screening and choosing a target population for further
prevention and intervention programs among adolescents,
different combinations of risk factors (e.g., impulsivity and BAS
in boys) should be adopted according to gender differences.
Second, and even more importantly, our results could offer

invaluable knowledge on how to prevent and intervene in
Internet addiction among adolescents. Specifically, interventions
to decrease impulsivity and BIS could have the potential
to decrease Internet addiction in girls, while interventions
to reduce impulsivity and BAS may have the potential to
decrease Internet addiction in boys. In addition, the finding
that coping style mediates the associations from impulsivity
and BIS/BAS to Internet addiction across genders provides
important implications for practice. To prevent and intervene
in Internet addiction in adolescents, training techniques should
be exploited to enhance adolescents’ coping style skills because
improving specific behaviors may be more efficient than directly
altering individual dispositions (Taylor and Stanton, 2007).
On the one hand, parents and practitioners should provide
a supportive environment, which could play a positive role
in adolescents’ coping skills and consequently decrease the
risk of Internet addiction in adolescents. On the other hand,
coping effectiveness training has previously been confirmed to
be an efficient method for improving coping skills (Folkman
et al., 1991). Parents and practitioners could adopt methods to
help girls decrease their use of emotion-focused coping when
managing developmental tasks. In the context of stressors, it
would be beneficial to improve the use of problem-focused
coping and decrease the use of emotion-focused coping in boys,
such as providing boys with the knowledge and practical skills
to resolve their problems, seek social support and balance their
emotions effectively.

Limitations and Further Directions
Although this study revealed the gender-specific pathways from
impulsivity and BIS/BAS to adolescents’ Internet addiction,
several limitations of the current study merit attention. First, the
intention of our study is not to “psychopathologize” adolescence,
but rather to explore why some adolescents are more vulnerable
to Internet addiction than others. However, because Internet
addiction is significantly associated with symptoms of depression,
social anxiety, attention-deficit/hyperactivity disorder and other
mental disorders, which were not investigated in our sample,
future studies including these factors could provide stronger
evidence for our results with a high capacity to control for these
confounding variables. Second, although YDQ and BIS/BAS
scales have good reliability and validity in Chinese adolescents
(Cao et al., 2007; Li et al., 2014, 2015), the Cronbach’s alpha
coefficients for the YDQ and BIS scale were low in the present
study, which may be caused by their limited number of items
(8 and 7, respectively). Future research should adopt scales
with more items to assess Internet addiction and BIS (e.g., the
Young’s Internet Addiction Test with 20 items; the Sensitivity
to Punishment and Sensitivity to Reward Questionnaire with 48
items) (Torrubia et al., 2001; Widyanto and McMurran, 2004).
Third, the present study employed a cross-sectional design.
Although this study design can demonstrate strong associations
among variables, it cannot provide strong evidence of causal
relationships among these variables. Therefore, experimental
methods and longitudinal designs could be beneficial in
future research to provide more reliable conclusions about the
directionality of these effects. Finally, more and more research
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points toward the type of Internet application (e.g., gaming
and social networking site) – not the Internet itself – as being
responsible for the development of a problematic usage (van
Rooij et al., 2010; Lee et al., 2015). However, the type of usage
was not considered, which could pose a limitation in the present
study. Furthermore, evidence from previous studies has shown
that it is very important to distinguish between generalized
Internet addiction and specific Internet addiction and that large
gender differences exist in online gaming and social networking
site use (Montag et al., 2015; Tang et al., 2017; Lopez-Fernandez,
2018). Further studies are needed to include more Internet usage
information, which could provide stronger evidence of whether
the results of the current study are appropriate for generalized
Internet addiction or specific Internet addiction.

DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to
the corresponding author.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committee of the Institute of Psychology
of the Chinese Academy of Sciences. Written informed consent

to participate in this study was provided by the participants’ legal
guardian/next of kin.

AUTHOR CONTRIBUTIONS

QL and XL designed the study and wrote the protocol. QL and YZ
collected the research data. BD conducted the statistical analyses
and wrote the manuscript. WD and LW conducted the literature
searches and created the figures. All authors approved the final
version of the manuscript.

FUNDING

This study was supported by the National Natural Science
Foundation of China (Grants 31571161 and 31200782), the
Humanities and Social Science Research of the Ministry of
Education of China (18YJC190002), the CAS Key Laboratory of
Behavioral Science, Institute of Psychology (Y5CX052003), and
the China Scholarship Council.

ACKNOWLEDGMENTS

We wish to extend our appreciations to the referees for
their comments.

REFERENCES
Al-Gamal, E., Alzayyat, A., and Ahmad, M. M. (2016). Prevalence of internet

addiction and its association with psychological distress and coping strategies
among university students in jordan. Perspect. Psychiatr. Care 52, 49–61. doi:
10.1111/ppc.12102

American Psychiatric Association [APA], (2013). Diagnostic and Statistical Manual
of Mental Disorders (DSM-V). Washington, DC: American Psychiatric Press.

Bargeron, A. H., and Hormes, J. M. (2017). Psychosocial correlates of internet
gaming disorder: psychopathology, life satisfaction, and impulsivity. Comput.
Hum. Behav. 68, 388–394. doi: 10.1016/j.chb.2016.11.029

Bentler, P. M., and Chou, C. P. (1987). Practical issues in structural
equation modeling. Sociol. Methods Res. 16, 187–196. doi: 10.1177/
0049124187016001004

Bijttebier, P., Beck, I., Claes, L., and Vandereycken, W. (2009). Gray’s reinforcement
sensitivity theory as a framework for research on personality-psychopathology
associations. Clin. Psychol. Rev. 29, 421–430. doi: 10.1016/j.cpr.2009.
04.002

Bollen, K. A. (1989). A new incremental fit index for general structural equation
models. Sociol. Methods Res. 17, 303–316. doi: 10.1177/004912418901700
3004

Borca, G., Bina, M., Keller, P. S., Gilbert, L. R., and Begotti, T. (2015). Internet use
and developmental tasks: adolescents’ point of view. Comput. Hum. Behav. 52,
49–58. doi: 10.1016/j.chb.2015.05.029

Brand, M., Laier, C., and Young, K. S. (2014). Internet addiction: coping styles,
expectancies, and treatment implications. Front. Psychol. 5:1256. doi: 10.3389/
fpsyg.2014.01256

Browne, M. W., and Cudeck, R. (1993). “Alternative ways of assessing model fit,”
in Testing Structural Equation Models, SAGE Focus Edn, eds K. A. Bollen, and
J. S. Long, (Newbury Park, CA: Sage Publication), 136–162.

Byrne, B. M., and Stewart, S. M. (2006). Teacher’s corner: the MACS approach
to testing for multigroup invariance of a second-order structure: a walk
through the process. Struct. Equ. Modeling 13, 287–321. doi: 10.1207/
s15328007sem1302_7

Cao, F., Su, L., Liu, T., and Gao, X. (2007). The relationship between impulsivity
and internet addiction in a sample of Chinese adolescents. Eur. Psychiatry 22,
466–471. doi: 10.1016/j.eurpsy.2007.05.004

Carlo, G., Mestre, M. V., McGinley, M. M., Samper, P., Tur, A., and Sandman, D.
(2012). The interplay of emotional instability, empathy, and coping on prosocial
and aggressive behaviors. Pers. Individ. Dif. 53, 675–680. doi: 10.1016/j.paid.
2012.05.022

Carver, C., and White, T. L. (1994). Behavioral inhibition, behavioral activation,
and affective responses to impending reward and punishment: the BIS/BAS
scales. J. Pers. Soc. Psychol. 67, 319–333. doi: 10.1037//0022-3514.67.2.319

Casey, B. J., Getz, S., and Galvan, A. (2008). The adolescent brain. Dev. Rev. 28,
62–77. doi: 10.1016/j.dr.2007.08.003

Casey, B. J., and Jones, R. M. (2010). Neurobiology of the adolescent brain and
behavior: implications for substance use disorders. J. Am. Acad. Child Adolesc.
Psychiatry 49, 1189–1201. doi: 10.1016/j.jaac.2010.08.017

Chen, S., Zheng, Q., Pan, J., and Zhen, S. (2000). Preliminary development of
coping style scale for middle school students. Chin. J. Clin. Psychol. 8, 211–214.
doi: 10.1177/1534508408327609

China Internet Network Information Center [CNNIC], (2016). The Research
Report About CHINESE Adolescents’ Internet Behavior in 2015 [Online].
Available at: http://www.cnnic.net.cn/hlwfzyj/hlwxzbg/qsnbg/201608/
P020160812393489128332.pdf (accessed May 22, 2016).

Choi, J. S., Park, S. M., Roh, M. S., Lee, J. Y., Park, C. B., Hwang, J. Y., et al.
(2014). Dysfunctional inhibitory control and impulsivity in internet addiction.
Psychiatry Res. 215, 424–428. doi: 10.1016/j.psychres.2013.12.001

Choi, S.-W., Kim, H. S., Kim, G.-Y., Jeon, Y., Park, S. M., Lee, J.-Y., et al. (2014).
Similarities and differences among Internet gaming disorder, gambling disorder
and alcohol use disorder: a focus on impulsivity and compulsivity. J. Behav.
Addict. 3, 246–253. doi: 10.1556/jba.3.2014.4.6

Choi, K., Son, H., Park, M., Han, J., Kim, K., Lee, B., et al. (2009). Internet overuse
and excessive daytime sleepiness in adolescents. Psychiatry Clin. Neurosci. 63,
455–462. doi: 10.1111/j.1440-1819.2009.01925.x

Compas, B. E., Connor-Smith, J. K., Saltzman, H., Thomsen, A. H., and
Wadsworth, M. E. (2001). Coping with stress during childhood and

Frontiers in Psychology | www.frontiersin.org 11 October 2019 | Volume 10 | Article 2402

https://doi.org/10.1111/ppc.12102
https://doi.org/10.1111/ppc.12102
https://doi.org/10.1016/j.chb.2016.11.029
https://doi.org/10.1177/0049124187016001004
https://doi.org/10.1177/0049124187016001004
https://doi.org/10.1016/j.cpr.2009.04.002
https://doi.org/10.1016/j.cpr.2009.04.002
https://doi.org/10.1177/0049124189017003004
https://doi.org/10.1177/0049124189017003004
https://doi.org/10.1016/j.chb.2015.05.029
https://doi.org/10.3389/fpsyg.2014.01256
https://doi.org/10.3389/fpsyg.2014.01256
https://doi.org/10.1207/s15328007sem1302_7
https://doi.org/10.1207/s15328007sem1302_7
https://doi.org/10.1016/j.eurpsy.2007.05.004
https://doi.org/10.1016/j.paid.2012.05.022
https://doi.org/10.1016/j.paid.2012.05.022
https://doi.org/10.1037//0022-3514.67.2.319
https://doi.org/10.1016/j.dr.2007.08.003
https://doi.org/10.1016/j.jaac.2010.08.017
https://doi.org/10.1177/1534508408327609
http://www.cnnic.net.cn/hlwfzyj/hlwxzbg/qsnbg/201608/P020160812393489128332.pdf
http://www.cnnic.net.cn/hlwfzyj/hlwxzbg/qsnbg/201608/P020160812393489128332.pdf
https://doi.org/10.1016/j.psychres.2013.12.001
https://doi.org/10.1556/jba.3.2014.4.6
https://doi.org/10.1111/j.1440-1819.2009.01925.x
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-10-02402 October 22, 2019 Time: 19:11 # 12

Li et al. Gender Differences in Adolescent Internet Addiction

adolescence: Problems, progress, and potential in theory and research. Psychol.
Bull. 127, 87–127. doi: 10.1037/0033-2909.127.1.87

Connor-Smith, J. K., and Flachsbart, C. (2007). Relations between personality and
coping: a meta-analysis. J. Pers. Soc. Psychol. 93, 1080–1107. doi: 10.1037/0022-
3514.93.6.1080

Crews, F. T., and Boettiger, C. A. (2009). Impulsivity, frontal lobes and risk for
addiction. Pharmacol. Biochem. Behav. 93, 237–247. doi: 10.1016/j.pbb.2009.
04.018

Dumont, M., and Provost, M. A. (1999). Resilience in adolescents: protective
role of social support, coping strategies, self-esteem, and social activities on
experience of stress and depression. J. Youth Adolesc. 28, 343–363. doi: 10.1023/
A:1021637011732

Englund, M. M., Egeland, B., Oliva, E. M., and Collins, W. A. (2008).
Childhood and adolescent predictors of heavy drinking and alcohol
use disorders in early adulthood: a longitudinal developmental analysis.
Addiction 103(Suppl. 1), 23–35. doi: 10.1111/j.1360-0443.2008.02
174.x

Fayazi, M., and Hasani, J. (2017). Structural relations between brain-behavioral
systems, social anxiety, depression and internet addiction: with regard to
revised reinforcement sensitivity theory (r-RST). Comput. Hum. Behav. 72,
441–448. doi: 10.1016/j.chb.2017.02.068

Folkman, S., Chesney, M., McKusick, L., Ironson, G., Johnson, D. S., and Coates,
T. J. (1991). “Translating coping theory into an intervention,” in The Social
Context of Coping, ed. J. Eckenrode, (Boston, MA: Springer US), 239–260.
doi: 10.1007/978-1-4899-3740-7_11

Folkman, S., Lazarus, R. S., Gruen, R. J., and DeLongis, A. (1986). Appraisal,
coping, health status, and psychological symptoms. J. Pers. Soc. Psychol. 50,
571–579. doi: 10.1037/0022-3514.50.3.571

Giles, G., and Price, I. R. (2008). Adolescent computer use: approach,
avoidance, and parental control. Aust. J Psychol. 60, 63–71. doi: 10.1080/
00049530701829896

Grant, J. E., and Chamberlain, S. R. (2016). Expanding the definition of addiction:
DSM-5 vs. ICD-11. CNS Spectr. 21, 300–303. doi: 10.1017/S109285291600
0183

Gray, J. A. (1994). “Framework for a taxonomy of psychiatric disorder,” in
Emotions-Essays on Emotion Theory, 1st Edn, eds S. H. M. van Goozen,
N. E. Van de Poll, and J. A. Sergeant, (New York, NY: Psychology
Press), 32.

Griffiths, M. (2000). Does internet and computer “Addiction” exist?
some case study evidence. Cyberpsychol. Behav. 3, 211–218. doi:
10.1089/109493100316067

Ha, Y.-M., and Hwang, W. J. (2014). Gender differences in internet addiction
associated with psychological health indicators among adolescents using a
national web-based survey. Int. J. Ment. Health Addict. 12, 660–669. doi: 10.
1007/s11469-014-9500-7

Hasking, P. A. (2007). Reinforcement sensitivity, coping, and delinquent behaviour
in adolescents. J. Adolesc. 30, 739–749. doi: 10.1016/j.adolescence.2006.
11.006

Hooper, D., Coughlan, J., and Mullen, M. R. (2008). Structural equation modelling:
guidelines for determining model fit. Electron. J. Bus. Res. Methods 6,
53–60.

Jackson, Y., Huffhines, L., Stone, K. J., Fleming, K., and Gabrielli, J. (2017). Coping
styles in youth exposed to maltreatment: longitudinal patterns reported by
youth in foster care. Child Abuse Negl. 70, 65–74. doi: 10.1016/j.chiabu.2017.
05.001

Jorm, A. F., Christensen, H., Henderson, A. S., Jacomb, P. A., Korten, A. E., and
Rodgers, B. (1998). Using the BIS/BAS scales to measure behavioural inhibition
and behavioural activation: factor structure, validity and norms in a large
community sample. Pers. Individ. Dif. 26, 49–58. doi: 10.1016/S0191-8869(98)
00143-3

Keough, M. T., Badawi, G., Nitka, D., O’Connor, R. M., and Stewart, S. H. (2016).
Impulsivity increases risk for coping-motivated drinking in undergraduates
with elevated social anxiety. Pers. Individ. Dif. 88, 45–50. doi: 10.1016/j.paid.
2015.08.036

Kline, R. B. (2016). Principles and Practice of Structural Equation Modeling, 4th
Edn. New York, NY: Guilford Press.

Ko, C. H., Yen, J. Y., Chen, C. S., Yeh, Y. C., and Yen, C. F. (2009). Predictive
values of psychiatric symptoms for internet addiction in adolescents: a 2-year

prospective study. Arch. Pediatr. Adolesc. Med. 163, 937–943. doi: 10.1001/
archpediatrics.2009.159

Ko, C. H., Yen, J. Y., Yen, C. F., Chen, C. S., and Chen, C. C. (2012). The association
between internet addiction and psychiatric disorder: a review of the literature.
Eur. Psychiatry 27, 1–8. doi: 10.1016/j.eurpsy.2010.04.011

Lam, L. T., Peng, Z. W., Mai, J. C., and Jing, J. (2009). Factors associated with
internet addiction among adolescents. Cyberpsychol. Behav. 12, 551–555. doi:
10.1089/cpb.2009.0036

Lee, H. W., Choi, J. S., Shin, Y. C., Lee, J. Y., Jung, H. Y., and Kwon, J. S. (2012).
Impulsivity in internet addiction: a comparison with pathological gambling.
Cyberpsychol. Behav. Soc. Network. 15, 373–377. doi: 10.1089/cyber.2012.
0063

Lee, Y.-H., Ko, C.-H., and Chou, C. (2015). Re-visiting internet addiction among
taiwanese students: a cross-sectional comparison of students’ expectations,
online gaming, and online social interaction. J. Abnorm. Child Psychol. 43,
589–599. doi: 10.1007/s10802-014-9915-4

Lee-Winn, A. E., Townsend, L., Reinblatt, S. P., and Mendelson, T. (2016).
Associations of neuroticism-impulsivity and coping with binge eating in a
nationally representative sample of adolescents in the United States. Eat. Behav.
22, 133–140. doi: 10.1016/j.eatbeh.2016.06.009

Lei, H., Cheong, C. M., Li, S., and Lu, M. (2018). The relationship between coping
style and internet addiction among mainland Chinese students: a meta-analysis.
Psychiatry Res. 270, 831–841. doi: 10.1016/j.psychres.2018.10.079

Li, J., Li, D., Jia, J., Li, X., Wang, Y., and Li, Y. (2018). Family functioning and
internet addiction among adolescent males and females: a moderated mediation
analysis. Child. Youth Serv. Rev. 91, 289–297. doi: 10.1016/j.childyouth.2018.06.
032

Li, Q., Wang, Y., Yang, Z., Dai, W., Zheng, Y., Sun, Y., et al. (2019). Dysfunctional
cognitive control and reward processing in adolescents with Internet gaming
disorder. Psychophysiology e13469. doi: 10.1111/psyp.13469 [Epub ahead of
print].

Li, W., Zhang, W., Xiao, L., and Nie, J. (2016). The association of internet addiction
symptoms with impulsiveness, loneliness, novelty seeking and behavioral
inhibition system among adults with attention-deficit/hyperactivity disorder
(ADHD). Psychiatry Res. 243, 357–364. doi: 10.1016/j.psychres.2016.02.020

Li, Y., Guan, Y., Wang, F., Zhou, X., Guo, K., Jiang, P., et al. (2015). Big-five
personality and BIS/BAS traits as predictors of career exploration: the mediation
role of career adaptability. J. Vocat. Behav. 89, 39–45. doi: 10.1016/j.jvb.2015.04.
006

Li, Y., Zhang, X., Lu, F., Zhang, Q., and Wang, Y. (2014). Internet addiction among
elementary and middle school students in China: a nationally representative
sample study. Cyberpsychol. Behav. Soc. Network. 17, 111–116. doi: 10.1089/
cyber.2012.0482

Little, T., Cunningham, W., Shahar, G., and Widaman, K. (2002). To parcel or
not to parcel: exploring the question, weighing the merits. Struct. Equ. Model.
A Multidiscip. J. 9, 151–173. doi: 10.1207/S15328007SEM0902_1

Lopez-Fernandez, O. (2018). Generalised versus specific internet use-related
addiction problems: a mixed methods study on internet, gaming, and social
networking behaviours. Int. J. Environ. Res. Public Health 15:E2913. doi: 10.
3390/ijerph15122913

Lu, J., Kurths, J., Cao, J., Mahdavi, N., and Huang, C. (2012). Synchronization
control for nonlinear stochastic dynamical networks: pinning impulsive
strategy. IEEE Trans. Neural Netw. Learn. Syst. 23, 285–292. doi: 10.1109/
TNNLS.2011.2179312

MacKinnon, D. P., Lockwood, C. M., and Williams, J. (2004). Confidence limits
for the indirect effect: distribution of the product and resampling methods.
Multivariate Behav. Res. 39, 99–128. doi: 10.1207/s15327906mbr3901_4

Mann, R. E. (2005). Availability as a low of addiction. Addiction 100, 924–925.
doi: 10.1111/j.1360-0443.2005.01147.x

Martinez-Loredo, V., Fernandez-Hermida, J. R., Fernandez-Artamendi, S.,
Carballo, J. L., and Garcia-Rodriguez, O. (2015). Spanish adaptation and
validation of the barratt impulsiveness scale for early adolescents (BIS-11-A).
Int. J. Clin. Health Psychol. 15, 274–282. doi: 10.1016/j.ijchp.2015.07.002

Matud, M. P. (2004). Gender differences in stress and coping styles. Pers. Individ.
Dif. 37, 1401–1415. doi: 10.1016/j.paid.2004.01.010

McNicol, M. L., and Thorsteinsson, E. B. (2017). Internet addiction, psychological
distress, and coping responses among adolescents and adults. Cyberpsychol.
Behav. Soc. Network. 20, 296–304. doi: 10.1089/cyber.2016.0669

Frontiers in Psychology | www.frontiersin.org 12 October 2019 | Volume 10 | Article 2402

https://doi.org/10.1037/0033-2909.127.1.87
https://doi.org/10.1037/0022-3514.93.6.1080
https://doi.org/10.1037/0022-3514.93.6.1080
https://doi.org/10.1016/j.pbb.2009.04.018
https://doi.org/10.1016/j.pbb.2009.04.018
https://doi.org/10.1023/A:1021637011732
https://doi.org/10.1023/A:1021637011732
https://doi.org/10.1111/j.1360-0443.2008.02174.x
https://doi.org/10.1111/j.1360-0443.2008.02174.x
https://doi.org/10.1016/j.chb.2017.02.068
https://doi.org/10.1007/978-1-4899-3740-7_11
https://doi.org/10.1037/0022-3514.50.3.571
https://doi.org/10.1080/00049530701829896
https://doi.org/10.1080/00049530701829896
https://doi.org/10.1017/S1092852916000183
https://doi.org/10.1017/S1092852916000183
https://doi.org/10.1089/109493100316067
https://doi.org/10.1089/109493100316067
https://doi.org/10.1007/s11469-014-9500-7
https://doi.org/10.1007/s11469-014-9500-7
https://doi.org/10.1016/j.adolescence.2006.11.006
https://doi.org/10.1016/j.adolescence.2006.11.006
https://doi.org/10.1016/j.chiabu.2017.05.001
https://doi.org/10.1016/j.chiabu.2017.05.001
https://doi.org/10.1016/S0191-8869(98)00143-3
https://doi.org/10.1016/S0191-8869(98)00143-3
https://doi.org/10.1016/j.paid.2015.08.036
https://doi.org/10.1016/j.paid.2015.08.036
https://doi.org/10.1001/archpediatrics.2009.159
https://doi.org/10.1001/archpediatrics.2009.159
https://doi.org/10.1016/j.eurpsy.2010.04.011
https://doi.org/10.1089/cpb.2009.0036
https://doi.org/10.1089/cpb.2009.0036
https://doi.org/10.1089/cyber.2012.0063
https://doi.org/10.1089/cyber.2012.0063
https://doi.org/10.1007/s10802-014-9915-4
https://doi.org/10.1016/j.eatbeh.2016.06.009
https://doi.org/10.1016/j.psychres.2018.10.079
https://doi.org/10.1016/j.childyouth.2018.06.032
https://doi.org/10.1016/j.childyouth.2018.06.032
https://doi.org/10.1111/psyp.13469
https://doi.org/10.1016/j.psychres.2016.02.020
https://doi.org/10.1016/j.jvb.2015.04.006
https://doi.org/10.1016/j.jvb.2015.04.006
https://doi.org/10.1089/cyber.2012.0482
https://doi.org/10.1089/cyber.2012.0482
https://doi.org/10.1207/S15328007SEM0902_1
https://doi.org/10.3390/ijerph15122913
https://doi.org/10.3390/ijerph15122913
https://doi.org/10.1109/TNNLS.2011.2179312
https://doi.org/10.1109/TNNLS.2011.2179312
https://doi.org/10.1207/s15327906mbr3901_4
https://doi.org/10.1111/j.1360-0443.2005.01147.x
https://doi.org/10.1016/j.ijchp.2015.07.002
https://doi.org/10.1016/j.paid.2004.01.010
https://doi.org/10.1089/cyber.2016.0669
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-10-02402 October 22, 2019 Time: 19:11 # 13

Li et al. Gender Differences in Adolescent Internet Addiction

Meerkerk, G. J., van den Eijnden, R. J. J. M., Franken, I. H. A., and Garretsen,
H. F. L. (2010). Is compulsive internet use related to sensitivity to reward and
punishment, and impulsivity? Comput. Hum. Behav. 26, 729–735. doi: 10.1016/
j.chb.2010.01.009

Milani, L., Osualdella, D., and Di Blasio, P. (2009). Quality of interpersonal
relationships and problematic internet use in adolescence. Cyberpsychol. Behav.
12, 681–684. doi: 10.1089/cpb.2009.0071

Montag, C., Bey, K., Sha, P., Li, M., Chen, Y. F., Liu, W. Y., et al. (2015). Is it
meaningful to distinguish between generalized and specific Internet addiction?
Evidence from a cross-cultural study from Germany, Sweden, Taiwan and
China. Asia Pac. Psychiatry 7, 20–26. doi: 10.1111/appy.12122

Morrison, C. M., and Gore, H. (2010). The relationship between excessive internet
use and depression: a questionnaire-based study of 1,319 young people and
adults. Psychopathology 43, 121–126. doi: 10.1159/000277001

Munno, D., Saroldi, M., Bechon, E., Sterpone, S. C., and Zullo, G. (2016). Addictive
behaviors and personality traits in adolescents. CNS Spectr. 21, 207–213. doi:
10.1017/S1092852915000474

Nam, C. R., Lee, D. H., Lee, J. Y., Choi, A. R., Chung, S. J., Kim, D. J., et al.
(2018). The role of resilience in internet addiction among adolescents between
sexes: a moderated mediation model. J. Clin. Med. 7:222. doi: 10.3390/jcm708
0222

Pagliaccio, D., Luking, K. R., Anokhin, A. P., Gotlib, I. H., Hayden, E. P.,
Olino, T. M., et al. (2016). Revising the BIS/BAS Scale to study development:
Measurement invariance and normative effects of age and sex from
childhood through adulthood. Psychol. Assess. 28, 429–442. doi: 10.1037/pas000
0186

Park, S. M., Park, Y. A., Lee, H. W., Jung, H. Y., Lee, J.-Y., and Choi, J.-S. (2013).
The effects of behavioral inhibition/approach system as predictors of Internet
addiction in adolescents. Pers. Individ. Dif. 54, 7–11. doi: 10.1016/j.paid.2012.
07.033

Patterson, J. M., and McCubbin, H. I. (1987). Adolescent coping style and
behaviors: conceptualization and measurement. J. Adolesc. 10, 163–186. doi:
10.1016/S0140-1971(87)80086-6

Patton, J. H., Stanford, M. S., and Barratt, E. S. (1995). Factor structure of the
Barratt impulsiveness scale. J. Clin. Psychol. 51, 768–774. doi: 10.1002/1097-
4679(199511)51:6<768::AID-JCLP2270510607<3.0.CO;2-1

Przepiorka, A., Blachnio, A., and Cudo, A. (2019). The role of depression,
personality, and future time perspective in internet addiction in adolescents
and emerging adults. Psychiatry Res. 272, 340–348. doi: 10.1016/j.psychres.2018.
12.086

Reevy, G. M., and Maslach, C. (2001). Use of social support: gender and personality
differences. Sex Roles 44, 437–459. doi: 10.1023/A:1011930128829

Rigdon, E. E. (1996). CFI versus RMSEA: a comparison of two fit indexes for
structural equation modeling. Struct. Equ. Modeling 3, 369–379. doi: 10.1080/
10705519609540052

Robbins, T. W., Gillan, C. M., Smith, D. G., de Wit, S., and Ersche, K. D. (2012).
Neurocognitive endophenotypes of impulsivity and compulsivity: towards
dimensional psychiatry. Trends Cogn. Sci. 16, 81–91. doi: 10.1016/j.tics.2011.
11.009

Rubia, K., Overmeyer, S., Taylor, E., Brammer, M., Williams, S., Simmons, A.,
et al. (2000). Functional frontalisation with age: mapping neurodevelopmental
trajectories with fMRI. Neurosci. Biobehav. Rev. 24, 13–19. doi: 10.1016/S0149-
7634(99)00055-X

Rubia, K., Smith, A. B., Woolley, J., Nosarti, C., Heyman, I., Taylor, E., et al.
(2006). Progressive increase of frontostriatal brain activation from childhood
to adulthood during event-related tasks of cognitive control. Hum. Brain Mapp.
27, 973–993. doi: 10.1002/hbm.20237

Salmela-Aro, K., Upadyaya, K., Hakkarainen, K., Lonka, K., and Alho, K. (2017).
The dark side of internet use: two longitudinal studies of excessive internet
use, depressive symptoms, school burnout and engagement among finnish early
and late adolescents. J. Youth Adolesc. 46, 343–357. doi: 10.1007/s10964-016-
0494-2

Sarrasin, O., Mayor, E., and Faniko, K. (2014). Gender traits and cognitive appraisal
in young adults: the mediating role of locus of control. Sex Roles 70, 122–133.
doi: 10.1007/s11199-013-0336-6

Satorra, A. (2000). “Scaled and adjusted restricted tests in multi-sample analysis
of moment structures,” in Innovations in Multivariate Statistical Analysis: A
Festschrift for Heinz Neudecker, eds R. D. H. Heijmans, D. S. G. Pollock, and A.

Satorra, (Boston, MA: Springer US), 233–247. doi: 10.1007/978-1-4615-4603-
0_17

Schoenmakers, E. C., van Tilburg, T. G., and Fokkema, T. (2015). Problem-focused
and emotion-focused coping options and loneliness: how are they related? Eur.
J. Age. 12, 153–161. doi: 10.1007/s10433-015-0336-1

Shapira, N. A., Goldsmith, T. D., Keck, P. E. J., Khosla, U. M., and McElroy,
S. L. (2000). Psychiatric features of individuals with problematic internet use.
J. Affect. Disord. 57, 267–272. doi: 10.1016/S0165-0327(99)00107-X

Shaw, M., and Black, D. W. (2008). Internet addiction definition, assessment,
epidemiology and clinical management. CNS Drugs 22, 353–365. doi: 10.2165/
00023210-200822050-00001

Sim, T., Gentile, D. A., Bricolo, F., Serpelloni, G., and Gulamoydeen, F. (2012).
A conceptual review of research on the pathological use of computers, video
games, and the internet. Int. J. Ment. Health Addict. 10, 748–769. doi: 10.1007/
s11469-011-9369-7

Skinner, E. A., Edge, K., Altman, J., and Sherwood, H. (2003). Searching for the
structure of coping: a review and critique of category systems for classifying
ways of coping. Psychol. Bull. 129, 216–269. doi: 10.1037/0033-2909.129.
2.216

Somerville, L. H., and Casey, B. J. (2010). Developmental neurobiology of cognitive
control and motivational systems. Current Opinion in Neurobiology 20, 236–
241. doi: 10.1016/j.conb.2010.01.006

Spada, M. M. (2014). An overview of problematic internet use. Addict. Behav. 39,
3–6. doi: 10.1016/j.addbeh.2013.09.007

Stavropoulos, V., Kuss, D. J., Griffiths, M. D., Wilson, P., and Motti-Stefanidi, F.
(2017). MMORPG gaming and hostility predict internet addiction symptoms
in adolescents: an empirical multilevel longitudinal study. Addict. Behav. 64,
294–300. doi: 10.1016/j.addbeh.2015.09.001

Steinberg, L. (2008). A social neuroscience perspective on adolescent risk-taking.
Dev. Rev. 28, 78–106. doi: 10.1016/j.dr.2007.08.002

Steinberg, L. (2010). A dual systems model of adolescent risk-taking. Dev.
Psychobiol. 52, 216–224. doi: 10.1002/dev.20445

Steinberg, L., Graham, S., O’Brien, L., Woolard, J., Cauffman, E., and Banich, M.
(2009). Age differences in future orientation and delay discounting. Child Dev.
80, 28–44. doi: 10.1111/j.1467-8624.2008.01244.x

Su, W., Han, X., Jin, C., Yan, Y., and Potenza, M. N. (2019). Are males more likely
to be addicted to the internet than females? A meta-analysis involving 34 global
jurisdictions. Comput. Hum. Behav. 99, 86–100. doi: 10.1016/j.chb.2019.04.021

Sun, J., Liu, Q., and Yu, S. (2019). Child neglect, psychological abuse and
smartphone addiction among Chinese adolescents: the roles of emotional
intelligence and coping style. Comput. Hum. Behav. 90, 74–83. doi: 10.1016/j.
chb.2018.08.032

Tamm, L., Menon, V., and Reiss, A. L. (2002). Maturation of brain function
associated with response inhibition. J. Am. Acad. Child Adolesc. Psychiatry 41,
1231–1238. doi: 10.1097/00004583-200210000-00013

Tamres, L. K., Janicki, D., and Helgeson, V. S. (2002). Sex differences in coping
behavior: a meta-analytic review and an examination of relative coping. Pers.
Soc. Psychol. Rev. 6, 2–30. doi: 10.1207/s15327957pspr0601_1

Tang, C. S., Koh, Y. W., and Gan, Y. (2017). Addiction to internet use, online
gaming, and online social networking among young adults in china, singapore,
and the United States. Asia Pac. J. Public Health 29, 673–682. doi: 10.1177/
1010539517739558

Tang, J., Yu, Y., Du, Y., Ma, Y., Zhang, D., and Wang, J. (2014). Prevalence of
internet addiction and its association with stressful life events and psychological
symptoms among adolescent internet users. Addict. Behav. 39, 744–747. doi:
10.1016/j.addbeh.2013.12.010

Taylor, S. E., and Stanton, A. L. (2007). Coping resources, coping processes, and
mental health. Annu. Rev. Clin. Psychol. 3, 377–401. doi: 10.1146/annurev.
clinpsy.3.022806.091520

Torrubia, R., Ávila, C., Moltó, J., and Caseras, X. (2001). The sensitivity to
punishment and sensitivity to reward questionnaire (SPSRQ) as a measure
of Gray’s anxiety and impulsivity dimensions. Pers. Individ. Dif. 31, 837–862.
doi: 10.1016/S0191-8869(00)00183-5

Tucker, L. R., and Lewis, C. (1973). A reliability coefficient for maximum likelihood
factor analysis. Psychometrika 38, 1–10. doi: 10.1007/BF02291170

van Rooij, A. J., Schoenmakers, T. M., van de Eijnden, R. J. J. M., and van de Mheen,
D. (2010). Compulsive internet use: the role of online gaming and other internet
applications. J. Adolesc. Health 47, 51–57. doi: 10.1016/j.jadohealth.2009.12.021

Frontiers in Psychology | www.frontiersin.org 13 October 2019 | Volume 10 | Article 2402

https://doi.org/10.1016/j.chb.2010.01.009
https://doi.org/10.1016/j.chb.2010.01.009
https://doi.org/10.1089/cpb.2009.0071
https://doi.org/10.1111/appy.12122
https://doi.org/10.1159/000277001
https://doi.org/10.1017/S1092852915000474
https://doi.org/10.1017/S1092852915000474
https://doi.org/10.3390/jcm7080222
https://doi.org/10.3390/jcm7080222
https://doi.org/10.1037/pas0000186
https://doi.org/10.1037/pas0000186
https://doi.org/10.1016/j.paid.2012.07.033
https://doi.org/10.1016/j.paid.2012.07.033
https://doi.org/10.1016/S0140-1971(87)80086-6
https://doi.org/10.1016/S0140-1971(87)80086-6
https://doi.org/10.1002/1097-4679(199511)51:6<768::AID-JCLP2270510607<3.0.CO;2-1
https://doi.org/10.1002/1097-4679(199511)51:6<768::AID-JCLP2270510607<3.0.CO;2-1
https://doi.org/10.1016/j.psychres.2018.12.086
https://doi.org/10.1016/j.psychres.2018.12.086
https://doi.org/10.1023/A:1011930128829
https://doi.org/10.1080/10705519609540052
https://doi.org/10.1080/10705519609540052
https://doi.org/10.1016/j.tics.2011.11.009
https://doi.org/10.1016/j.tics.2011.11.009
https://doi.org/10.1016/S0149-7634(99)00055-X
https://doi.org/10.1016/S0149-7634(99)00055-X
https://doi.org/10.1002/hbm.20237
https://doi.org/10.1007/s10964-016-0494-2
https://doi.org/10.1007/s10964-016-0494-2
https://doi.org/10.1007/s11199-013-0336-6
https://doi.org/10.1007/978-1-4615-4603-0_17
https://doi.org/10.1007/978-1-4615-4603-0_17
https://doi.org/10.1007/s10433-015-0336-1
https://doi.org/10.1016/S0165-0327(99)00107-X
https://doi.org/10.2165/00023210-200822050-00001
https://doi.org/10.2165/00023210-200822050-00001
https://doi.org/10.1007/s11469-011-9369-7
https://doi.org/10.1007/s11469-011-9369-7
https://doi.org/10.1037/0033-2909.129.2.216
https://doi.org/10.1037/0033-2909.129.2.216
https://doi.org/10.1016/j.conb.2010.01.006
https://doi.org/10.1016/j.addbeh.2013.09.007
https://doi.org/10.1016/j.addbeh.2015.09.001
https://doi.org/10.1016/j.dr.2007.08.002
https://doi.org/10.1002/dev.20445
https://doi.org/10.1111/j.1467-8624.2008.01244.x
https://doi.org/10.1016/j.chb.2019.04.021
https://doi.org/10.1016/j.chb.2018.08.032
https://doi.org/10.1016/j.chb.2018.08.032
https://doi.org/10.1097/00004583-200210000-00013
https://doi.org/10.1207/s15327957pspr0601_1
https://doi.org/10.1177/1010539517739558
https://doi.org/10.1177/1010539517739558
https://doi.org/10.1016/j.addbeh.2013.12.010
https://doi.org/10.1016/j.addbeh.2013.12.010
https://doi.org/10.1146/annurev.clinpsy.3.022806.091520
https://doi.org/10.1146/annurev.clinpsy.3.022806.091520
https://doi.org/10.1016/S0191-8869(00)00183-5
https://doi.org/10.1007/BF02291170
https://doi.org/10.1016/j.jadohealth.2009.12.021
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-10-02402 October 22, 2019 Time: 19:11 # 14

Li et al. Gender Differences in Adolescent Internet Addiction

Widyanto, L., and McMurran, M. (2004). The psychometric properties of the
internet addiction test. Cyberpsychol. Behav. 7, 443–450. doi: 10.1089/cpb.2004.
7.443

Willem, L., Bijttebier, P., Claes, L., and Uytterhaegen, A. (2012). Temperament and
problematic alcohol use in adolescence: an examination of drinking motives
as mediators. J. Psychopathol. Behav. Assess. 34, 282–292. doi: 10.1007/s10862-
012-9279-4

World Health Organization [WHO], (2018). ICD-11 Beta Draft - Mortality and
Morbidity Statistics. Mental, Behavioural or Neurodevelopmental disorders.
[Online]. Geneva: World Health Organization.

Wu, A. M., Cheung, V. I., Ku, L., and Hung, E. P. (2013). Psychological risk
factors of addiction to social networking sites among Chinese smartphone
users. J. Behav. Addict. 2, 160–166. doi: 10.1556/JBA.2.2013.006

Yen, J. Y., Cheng-Fang, Y., Chen, C. S., Chang, Y. H., Yeh, Y. C.,
and Ko, C. H. (2012). The bidirectional interactions between addiction,
behaviour approach and behaviour inhibition systems among adolescents in a
prospective study. Psychiatry Res. 200, 588–592. doi: 10.1016/j.psychres.2012.
03.015

Young, K. S. (1998). Internet addiction: the emergence of a new clinical disorder.
Cyberpsychol. Behav. 1, 237–244. doi: 10.1089/cpb.1998.1.237

Yurgelun-Todd, D. (2007). Emotional and cognitive changes during adolescence.
Curr. Opin. Neurobiol. 17, 251–257. doi: 10.1016/j.conb.2007.03.009

Zhang, Y., Mei, S., Li, L., Chai, J., Li, J., and Du, H. (2015). The relationship between
impulsivity and internet addiction in chinese college students: a moderated
mediation analysis of meaning in life and self-esteem. PLoS One 10:e0131597.
doi: 10.1371/journal.pone.0131597

Zhou, Y., Li, D., Li, X., Wang, Y., and Zhao, L. (2017). Big five personality and
adolescent internet addiction: the mediating role of coping style. Addict. Behav.
64, 42–48. doi: 10.1016/j.addbeh.2016.08.009

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

Copyright © 2019 Li, Dai, Zhong, Wang, Dai and Liu. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 14 October 2019 | Volume 10 | Article 2402

https://doi.org/10.1089/cpb.2004.7.443
https://doi.org/10.1089/cpb.2004.7.443
https://doi.org/10.1007/s10862-012-9279-4
https://doi.org/10.1007/s10862-012-9279-4
https://doi.org/10.1556/JBA.2.2013.006
https://doi.org/10.1016/j.psychres.2012.03.015
https://doi.org/10.1016/j.psychres.2012.03.015
https://doi.org/10.1089/cpb.1998.1.237
https://doi.org/10.1016/j.conb.2007.03.009
https://doi.org/10.1371/journal.pone.0131597
https://doi.org/10.1016/j.addbeh.2016.08.009
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	The Mediating Role of Coping Styles on Impulsivity, Behavioral Inhibition/Approach System, and Internet Addiction in Adolescents From a Gender Perspective
	Introduction
	Impulsivity, BIS/BAS and Internet Addiction
	The Mediating Role of Coping Style
	The Moderating Role of Gender
	The Present Study

	Materials and Methods
	Participants and Procedure
	Ethics Statement
	Measures
	Internet Usage
	Young's Diagnostic Questionnaire for Internet Addiction (YDQ)
	Barratt Impulsiveness Scale (BIS-11)
	Behavioral Inhibition System/Behavioral Approach System (BIS/BAS) Scales
	Coping Style Scale for Middle School Students

	Procedure
	Data Analysis

	Results
	Descriptive Statistics and t-Tests/2-Test
	Correlation Analyses
	Structural Equation Model Analyses

	Discussion
	Gender Differences in Internet Addiction
	Direct Relations Between Impulsivity and BIS/BAS With Internet Addiction Across Genders
	Mediating Relations Among Impulsivity, BIS/BAS to Internet Addiction Across Genders
	Implications for Theory and Practice
	Limitations and Further Directions

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


