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Highlights
1. There was a high prevalence of IA among Chinese adolescents.
2. Some stressful life events may be risk factors of IA.
3. Coping style mediate the association between stressful life events and IA.
4. No interaction between stressful life events and psychological symptoms.

ABSTRACT
Internet addiction (IA) among adolescents is a serious public health problem around the
world. However, there have been few studies that examine the association between IA and
stressful life events and psychological symptoms among Chinese adolescent internet users.
We examined the association between IA and stressful life events and psychological
symptoms among a random sample of school students who were internet users (N = 755) in
Wuhan, China. Internet addiction, stressful life events, coping style and psychological
symptoms were measured by self-rated scales. The prevalence rate of internet addiction was
6.0% among adolescent internet users. Logistic regression analyses indicated that stressors
from interpersonal problem and school related problem and anxiety symptoms were
signiﬁcantly associated with IA after controlling for demographic characteristics. Analyses
examining the coping style with the IA revealed that negative coping style may mediate the
effects of stressful life events to increase the risk of IA. However, no signiﬁcant interaction of
stressful life events and psychological symptoms was found. These ﬁndings of the current
study indicate a high prevalence of internet addiction among Chinese adolescent internet
users and highlight the importance of stressors from interpersonal problem and school related
problem as a risk factor for IA which mainly mediated through negative coping style.
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Introduction
During the past two decades, internet users have increased consider-ably. Internet
brings lots of convenience to modern life, however, the growth in internet use has also make
many persons depend too much on internet which may be termed as internet addiction (IA)
(Ko, Yen, Yen, Chen, & Chen, 2012). IA can be deﬁned as an inability to control one's use of
the internet and led to negative consequences in daily life. The terms ‘compulsive internet
use’, ‘pathological internet use’, ‘problematic internet use’, etc., were usually considered as
the synonyms of IA, although their views may be different (American Psychiatric
Association, 2010).
Several studies have examined the prevalence of IA during the past few years. For
example, a study conducted in the USA reported a prevalence of 1.0% (Aboujaoude, Koran,
Gamel,Large,&Serpe,2006), a study conducted in Europe reported a prevalence of 9.0%
(Villella et al., 2011), and studies conducted in Asia reported prevalence ranging from 2.0%
to 18.0% (Ko, Yen, Yen, Lin, & Yang, 2007; Wang, Wang, & Fu, 2008). Al-though data
from those studies reported inconsistent occurrence rate of IA, it is no doubt that IA has
become a serious public health problem around the world, especially in adolescents
(Christakis, 2010). Previous studies suggested that IA increased the risk to suffer from a
number of negative social and health consequences, such as poor academic perfor-mance,
poor personality relationship, anxiety, depression (Jenaro, Flores, Gómez-Vela, GonzálezGil, & Caballo, 2007; Yang & Tung, 2007), and other behavioral problems (Sung, Lee, Noh,
Park, & Ahn, 2013). Therefore, it is urgent to protect adolescents from addiction to internet
use.
Few studies have examined the association between stressful life events and IA
among adolescents (Xie, Zhou, Xu, & Peng, 2010; Yan, Li, &Sui,2013). Young proposed a
theory that IA may be a temporary phenomenon for some individual, and is actually a
behavioral pattern which plays a role in some of the negative cognitions that compensate for
failed areas of life (Davis, 2001). According to this, difﬁculties accumulated in real-life may
contribute to IA because internet provides an escape for the individual from stressful life
events. However, coping style may play a signiﬁcant, mediating role in this association
(Schroevers, Kraaij, & Garnefski, 2007), and the interaction of stressful life event and the
psychological symptoms of adolescents may enhance or weaken this association, and there
was no evidence that supports this hypothesis.

The purposes of the present study are: (1) To investigate the prevalence of IA. (2) To
examine the association between IA, stressful life events, psychological symptoms and
coping style. (3) To explore the interactions of stressful life events and psychological
symptoms on IA.
Methods
Data resource
The data was from a study on sub-health and risk behavior among adolescents, which
was conducted in Wuhan, China. A detailed sam-pling process, data collecting process and
ethics statements were de-scribed elsewhere (Tang et al., 2010). The ﬁnal data analyzed in
the present study consisted of 755 students, 504 boys and 251girls with a mean age of 14.0
years (Standard Deviation = 1.8).
Measures
Internet addiction. The Chinese version of Young's Internet Addiction Test was
administrated to assess IA. It is a self-rated test that contains 20 items, and each item was
scored on a scale of 1–5. IA was assessed by summing the scores and scores ≥50 were
classiﬁed as IA (Young, 1995). Data from a reported study indicated adequate reliability of
YIAT in languages other than English (Cronbach alpha ≥ 0.90) (Guan, Isa, Hashim, Pillai, &
Singh, 2012; Khazaal et al., 2008).
Stressful life events. The Adolescent Self-Rating Life Events Checklist was used to
assess individuals' subjective suffering from stressful life events experienced during the past
6 months. It includes 82 life events that were categorized into four types: interpersonal
problems (e.g. felt misunderstood by others, humiliated in public or experienced
discrimination by others), school related problems (e.g. failed an exam, had a heavy
workload), family related problems (e.g. poor economy, death of parent, or parents' divorce),
and personal related problems (e.g. dissatisfy of appearance, accidental injuries). Higher total
scores on the scale represent a greater number of stressful life events experienced in the past
6 months (Wang, Hao, Tao, Zhu, & Zhang, 2011). In the present study, the Cronbach's alpha
for each subscale was 0.948, 0.921, 0.943, and 0.935.
Coping styles.The Chinese Trait Coping Style Questionnaire was used to measure
positive and negative coping styles (Jiang & Zhu, 1999). Each subscale has 10 items, rated
from 1 to 5. Higher total scores of the subscales rep-resent greater intensity of related coping

style. In the present study, Cronbach's alpha values for positive and negative coping style
scales were 0.833 and 0.821, respectively.
Depressive symptoms. Respondents completed the 20-item Centre for
Epidemiological Studies Depression Scale, which has been used extensively in studies of
adolescents (Chen, Dunne, & Han, 2006). Items are rated from 0 to 3, with higher scores
indicating greater severity of depressive symptoms. In the present survey, the scale had a very
good internal consistency (a = 0.85).
Anxiety symptoms. The revised Self-Rating Anxiety Scale consists of 20 items, and
each item was rated on a 4-point scale from 1 (‘rarely’)to4(‘always’). The raw score needs to
be converted into an ‘Anxiety Index’ score (Zung, 1971), and a higher ‘Anxiety Index’ score
reﬂected more severe anxiety. The internal consistency estimate in this study was 0.756.
Statistical analysis
Descriptive statistics (mean, standard deviation, and percentage) were calculated to
reﬂect the background characteristics of the sample. Chi-square tests and t-tests were
employed to compare the composition of demographic characteristics and the scores of
stressful life event, cop-ing style, depression symptoms and anxiety symptoms between the
internet addicts and non-internet addicts. Logistic regression was used to explore the
associations of stressful life events, psychological symptoms (depression and anxiety) and
coping style (positive and negative coping) in a multivariate context. Product terms
representing the interaction between stressful life event and psychological symptoms were
also included in subsequent models. Signiﬁcance level was set at 0.05, and all tests were two
sided. Statistical analyses were conducted using Statistical Package for Social Sciences
software (SPSS for Windows 16.0, SPSS Inc., Chicago, IL).
Results
Demographic characteristics
General characteristics of the participants were summarized in Table 1. The scores of
YIAT were signiﬁcantly higher in boys than in girls (t = 2.725, p = 0.007). However, the
scores of negative coping, positive coping, depression symptom and anxiety symptom were
more likely lower in boys than in girls (t = 4.020, 4.571, 3.927, 5.076, p b 0.05). No gender
signiﬁcance on total stressful life events and its' four dimensions was found (p N 0.05).
Prevalence of internet addiction

There were 45 (6.0%) respondents who were classiﬁed as internet ad-dicts. The
prevalence rate was signiﬁcantly higher in boys than in girls (7.5% vs. 2.8%, χ2 =6.747,p b
0.05) and with signiﬁcantly higher number of urban students than rural students (9.4% vs.
2.8%, χ2 = 14.758, p b 0.05). However, there was no signiﬁcance between different age
groups.
Association of IA with stressful life events and psychological symptoms
The internet addicts scored higher on the stressful life events, depression symptom
and anxiety symptom than the non-addicts, however, signiﬁcances were only found on
interpersonal problems, school related problems and anxiety symptom (t = 2.252, 2.022,
3.216, p b 0.05). Logistic regression analysis (Table 2, Model I) showed that interpersonal
problems, school related problems and anxiety symptom were signiﬁcantly associated with
IA after adjusting for demographic characteristics.
The effects of coping style and interaction of stressful life event and psychological symptom
The scores of positive and negative coping styles were higher in internet addicts than
in non-addicts, however, signiﬁcance was only found on negative coping style. Logistic
regression showed that negative coping style was also associated with IA after controlling
demographic characteristics (Table 2, Model II). Interestingly, the odds ratios for
interpersonal problems and school related problems were not change. To test whether the
association between stressful life event and IA differed among those who had and did not had
high score on psychological symptom, the interaction of stressful life events and anxiety or
depression symptom was added to the regression equation presented in Table 2 (Model III).
The coefﬁcients for both of the two interactions were zero, indicating that there were no
signiﬁcant interactions of stressful life event and psychological symptom when predicting IA.
Discussion
Prevalence rate of IA among Chinese adolescents
In the present study, the prevalence of IA among the participants was 6.0%. This rate
was lower than that reported among middle school students in Wuhan using the same YIATC
measurement, but was close to those studies conducted in other cities of China (Lam, Peng,
Mai, & Jing, 2009; Wang et al., 2011; Wu et al., 2013). Variations in the prevalence of IA
could be due to different methodologies, the taxonomy of IA or the time frame of the
performed research (Durkee et al., 2012). Additionally, the present study also showed that the
prevalence of IA varies with gender and residence, which may be attributed to the type of

internet activity and the accessible of internet (Charlton & Danforth, 2007; Li, Wang, &
Wang, 2009).
Stressful life events, psychological symptoms and IA
Adolescents experienced increasing stressors with growth and different types of life
events that have different characteristics: interpersonal problems and school related problems
are stressors characterized by higher frequency of occurrence; and family related problems
and personal problems are stressors characterized by lower frequency of occurrence. The
present study found that life stress from interpersonal and school correlated positively with
IA, which was consistent with a previous study (Li et al., 2009; Velezmoro, Laceﬁeld, &
Roberti, 2010), and Li and his colleagues posited that life events that occur in higher
frequency rather than life events that occur in lower frequency are induced to IA (H. Li et al.,
2009). Those results may be also supported by clinical studies demonstrating that most
human emotional and behavioral disorders, such as substance abuse, are induced by
chronically mild stress (Sareen et al., 2007).
A positive relationship between IA and anxiety has also been observed among the
study population. However, relationship between IA and depression was not found under a
multivariate context, and this was inconsistent with previous studies (Cunming, 2010;
Kranzler & Rosenthal, 2003). Association between IA and psychological symptoms is very
complex. Kraut and colleagues proposed a “rich get richer” model in which the internet
provides more beneﬁts to those who are al-ready well-adjusted and in contrast, poorly
adjusted adolescents with depression may experience more deleterious effects with heavy
inter-net use and may be vulnerable to become addicted to internet (Kraut et al., 2002).
A previous study reported that the interaction of stressful life events and
psychological symptoms may increase the risk of IA (Yan et al., 2013). However, in the
present study, we did not ﬁnd the interaction of stressful life events and psychological
symptoms that increase sus-ceptibility to IA. Therefore, more studies are needed to
understand the interactions of stressful life events and psychological symptoms on IA.
The effects of coping style on IA
Coping style helps individuals to deal with everyday life stressors on both an
emotional and a cognitive level, and an avoidant coping style could mediate the relationship
between stressful life events and IA (Li, Zhang, Li, Zhen, & Wang, 2010). Our results
indicated that negative coping style could increase the risk of IA. Notably, the odds ratio of
stressful life events to IA from positive coping style was lower than that from negative

coping style, which implied that stressful life events that increase the risk of IA were possibly
mediated indirectly by negative coping style.
Limitations
Several limitations should be noted in the present study. Firstly, the cross-sectional
survey design is not allowing a conclusion to be drawn from the risk factors to IA among
child and adolescents, so the results should be interpreted carefully. Secondly, IA lacks
deﬁnite diagnostic criteria and was not determined by certiﬁed clinicians internationally.
Young's Internet Addiction Test reﬂects mainly the DSM-IV's criteria of addiction, and the
results may differ if other criteria were used (e.g., the International Statistical Classiﬁcation
of Diseases).
Conclusion
In sum, this study indicates a high prevalence of internet addiction among Chinese
adolescent internet users, advances our understanding of the association of IA with stressful
life events and psychological symptoms and provides evidences for the prevention of IA.
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Table 1 Demographic characteristics and risk factors of the study sample
Boys (n=504)

Girls (n-=251)

All(n=755)

10-12 years

127(25.2)

78(31.1)

205(27.2)

13-15 years

252(50.0)

123(49.0)

375(49.7)

16-19 years

125(24.8)

50(19.9)

175(23.2)

Urban

234(46.4)

126(50.2)

360(47.7)

Rural

269(53.4)

125(49.8)

394(52.2)

YIAT-C scores (M±SD)a

30.5±12.4

28.2±10.2

29.7±11.8

Total stressful life events (M±SD)

147.3 ±94.5

150.1±87.9

148.2±92.3

Interpersonal problem (M±SD)

26.7±23.8

26.2±23.5

26.6±23.7

School related problem (M±SD)

51.8±28.5

53.1±25.0

52.2±27.4

Family Related problem (M±SD)

43.0±31.1

45.5±30.8

43.8±31.0

Personal problem(M±SD)

25.8±21.3

25.2±21.5

25.6±21.4

20.7±7.0

23.3±7.8

21.6±7.4

26.5±7.5

28.9±7.5

27.3±7.6

37.2±8.4

39.4±7.2

37.9±8.1

31.3±7.0

34.0±6.6

32.2±7.0

Age group (n, %)

Residence (n, %)

Copying style
Negative coping (M±SD)a
Positive coping (M±SD)

a

Depression symptom(M±SD)

a

Anxiety symptom (M±SD) a

Note: YIAT-C: Young's Internet Addiction Test, Chinese version. a, p<0.05

Table 2 Logistic regression models predicting internet addiction
Model 1

Age in years

Model 2

OR

95%CI

0.94

(0.78-1.14)

Model 3

OR

95%CI

0.97

(0.97-1.18)

a

0.17

(0.07-0.44)

a

OR

95%CI

0.96

(0.78-1.18)

0.17

(0.07-0.44) a

Gender (female vs. male)

0.28

(0.12-0.65)

Residence (urban vs. rural)

4.57

(2.17-9.64) a

5.35

(2.44-11.71) a

5.35

(2.44-11.71) a

Depressive symptoms scores

1.01

(0.95-1.05)

0.96

(0.91-1.02)

0.90

(0.81-1.01)

1.03

(0.97-1.09)

1.00

(0.89-1.11)

1.05

(1.02-1.07) a

Anxiety symptoms score
Interpersonal problem

1.06
1.04

(1.02-1.11)

a

(1.02-1.07)

a

1.04

(1.02-1.07)

a

School related problem

1.03

(1.01-1.06)a

1.03

(1.02-1.06) a

1.05

(1.02-1.08) a

Family Related problem

1.01

(0.99-1.02)

1.00

(0.98-1.02)

0.98

(0.95-1.01)

Personal problem

0.99

(0.96-1.01)

0.98

(0.96-1.00)

0.97

(0.95-1.01)

1.19

(1.12-1.26) a

0.99

(0.94-1.05)

a

Negative coping

--

--

1.15

(1.09-1.20)

Positive coping

--

--

0.97

(0.92-1.03)

Stressful life event ∗ depression

--

--

--

1.00

(0.99-1.01)

Stressful life event ∗ anxiety

--

--

--

1.01

(0.98-1.04)

Constant

-5.49

-6.38

-7.95

