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Abstract

The prevalence of Internet addiction and influential factors associated with Internet addiction among freshmen
college students were investigated in this study. A total of 3557 first-year university students from a university in
northwest China were surveyed with Young’s 20-item Internet Addiction Test (IAT) questionnaire, a Self-Rating
Depression scale (SDS), a Self-Rating Anxiety scale (SAS), and a basic information questionnaire. A rate of 6.44%
of the participants surveyed showed Internet addiction. The students with Internet addiction had higher scores
of SDS and SAS compared with those without Internet addiction ( p< 0.01). There were significant positive
correlations between SDS and SAS scores and Internet addiction (p< 0.001). Multiple logistic regression analyses
showed that a single-parent family, the age of first exposure to Internet use, the age of the student, city residence,
and homesickness were significantly associated with Internet addiction ( p< 0.01). Special and closer attention
should be paid to these factors, and a risk-focus approach should be implemented in university freshmen with
depression, anxiety, and other influential factors associated with Internet addiction at the beginning of their
university life to guarantee the fulfillment of their academic study and graduation.

Introduction

There has been a significant increase in the use of the
Internet worldwide. According to a survey conducted by

the China Internet Network Information Center (CNNIC) in
January 2008, 210 million people had access to the Internet in
China, of which 31.8% were youth between 18 and 24 years
old.1 College students are one of the major Internet users, and
they are particularly vulnerable to Internet addiction because
of easy access to the Internet and flexible schedules.2 The In-
ternet provides tremendous educational benefits, including
access to information across a wide variety of topics, estab-
lishment of educational links, and enhancement of communi-
cation between teachers and students. However, excessive use
of Internet and Internet addiction can lead to negative out-
comes such as poor performance at school, social isolation, and
impediment of the adolescent’s psychosocial development.3,4

With the growing popularity of the Internet, the problem of
Internet addiction has gained attention from psychiatrists,
educators, and the general public. Internet addiction is also
becoming a serious mental health problem among Chinese

college students.5,6 Thus, to provide preventive and inter-
ventional strategy for Internet addiction at the beginning of
their university life, we designed this study to investigate the
prevalence of Internet addiction and identify the psychiatric
symptoms and other associated factors influencing Internet
addiction among a sample of freshmen university students in
China.

Participants and Methods

Participants

This study recruited 3865 first-year undergraduate stu-
dents from a general university (Xi’an Jiaotong University)
in Xi’an, Shaanxi, China. All the participants were freshmen
students majoring in different specialties. The investigation
was performed after the students had finished their regis-
tration procedures and were completely settled.

The participants completed the questionnaires after the
researchers had explained the purpose of the study and the
procedures and requirements of the survey. All students
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were assured that they were free to refuse if they did not
agree with the objective of the study. The respondents’ con-
fidentiality was also assured. All the questionnaires were
presented in Chinese. The response rate was 92.03%. A rate of
7.97% of the questionnaires was not included in the analysis
because of incomplete answers to the questions. Question-
naires from a total of 3557 students were included in the
analysis of the study. Among the 3557 students, 2425 (68.18%)
were male and 1132 (31.82%) were female. The age ranged
from 17 to 24 years, with a mean of 18.77 years (SD¼ 1.145
years). The majors of the students were 2369 students
(66.60%) in technical sciences, 789 (22.18%) in social sciences,
and 399 (11.22%) in medical sciences. The research project
was approved by the Ethics Committee of the Xi’an Jiaotong
University and is in accordance with the principles of the
School of Humanities and Social Sciences.

Measurement

Basic information. The basic information questionnaire
was used to collect demographic information such as gender,
age, residence before university registration (province, city or
county), major of study, age at first exposure to the use of the
Internet (experience), amount of hours spent ‘‘surfing’’ (using)
the Internet per day, and family condition (including single-
parent family and single-child family).

Young’s Internet Addiction Test (IAT). Internet addiction
was measured using the 20-item IAT.7 The participants were
asked to respond to each item of the 20-item questionnaire
using a 5-point scale ranging from 1, never, to 5, always (a total
score ranging from 20 to 100). We defined the subjects with
scores over 50 as the Internet addiction group.

Self-Rating Depression scale (SDS). The SDS is a 20-
item, self-reported index of the frequency of depressive
symptoms.8 A score below 50 was defined as normal, 50 to 59
as mild depression, 60 to 69 as moderate depression, and over
69 as severe depression.

Self-Rating Anxiety scale (SAS). The SAS, designed by
Zung,9 was used to quantify the level of anxiety. The self-
administered test has 20 questions. Each question is scored on
a scale of 1 to 4 (1, none or a little of the time, 2, some of the time, 3,
a good part of the time, 4, most or all of the time). Fifteen questions
assessed the increasing level of anxiety, and five questions
assessed the decreasing level of anxiety. The scores range
from 20 to 80 (20–44, normal; 45–59, mild to moderate anxi-
ety; 60–74, severe anxiety; 75–80, extreme anxiety).

Data analysis

Descriptive statistics were used to summarize the data.
Between-groups comparisons were performed using the Stu-
dent’s t test or analysis of variance (ANOVA) for continuous
variables and the chi-square test of independence for dichot-
omous variables. The tests were two-tailed. P values of less
than 0.05 were considered statistically significant. Univariate
correlates were assessed using the Pearson correlation coef-
ficient adjusted for multiple correlations with a Bonferroni
correction. The association between factors and Internet ad-
diction was further examined using multiple logistic regres-
sion analysis.

Results

Prevalence of Internet addiction

Of the 3557 participants who fully completed the survey,
229 (6.44%) met the criteria for Internet addiction with an IAS
score greater than 50. The percentages of Internet addiction
among male and female freshmen were 6.6% (160 students)
and 6.1% (69 students) respectively. No significant difference
existed between male and female (Table 1). There were sig-
nificant differences in the prevalence of Internet addiction
among the different age groups ( p< 0.01) with the highest
prevalence in the age group of >21 years (Table 1). The
technical science group and medical science group had higher
prevalence of Internet addiction than the social science group
(p< 0.01; Table 1).

SDS, SAS, and the association with Internet addiction

The Internet addiction group had significantly higher
scores on the SDS and SAS than the non-Internet addic-
tion group (SDS: 41.11� 7.59 vs. 33.24� 6.81, p< 0.001; SAS:
38.31� 8.84 vs. 31.11� 5.47, p< 0.001). There was a signifi-
cant positive correlation between SAS scores and the level of
Internet addiction (r¼ 0.338, p< 0.001) and between SDS
scores and the level of Internet addiction (r¼ 0.355, p< 0.001).

Multiple logistic regression of Internet addiction
associated factors

The age, gender, surfing hours per day, age of first expo-
sure to the Internet, major, and some family and residential
factors before university registration were included in anal-
ysis. The results indicated that students who came from a
single-parent family, who were nonresidents of the local city
where the university is located, who came from cities, or who
surfed the Internet more than 4 hours a day had a higher
probability of Internet addiction (Table 2).

Discussion

Much attention has been paid to the excessive use of the
Internet and Internet addiction among college students, and
useful information for resolving these problems has been

Table 1. Differences of Internet Addiction

According to Gender, Age and Major of Study

in the Freshmen Students

Number of
investigated

Number
of Internet

addiction (%) w2 p

Gender
Male 2425 160 (6.60) 0.324 >0.05
Female 1132 69 (6.10)

Age (years)
17* 1475 71 (4.81) 29.574 <0.01
19* 1948 136 (6.98)
21* 134 22 (16.41)

Major
Technical sciences 2369 198 (8.36) 51.820 <0.01
Medical sciences 399 22 (5.51)
Social sciences 789 9 (1.14)

Total 3557 229 (6.44)
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suggested in many studies.5,10–15 Internet addiction inter-
vention among university students should be taken as early
as possible. Therefore, investigation of Internet addiction and
associated influential factors in freshmen students should be
more helpful for the implementation of corresponding mea-
sures at the beginning of their university life.

Our survey showed that 6.44% of the freshmen university
students met the criteria for Internet addiction, which is lower
than that shown among students from all university grades in
China (Internet addiction, 10.51%) investigated with IAT,5

those surveyed in the United Kingdom (pathological Internet
use, 18.3%) using the Pathological Internet Use (PIU) scale,10

and those in the United States (Internet dependence, 26.3%)
using the Internet Usage Questionnaire,11 indicating the pos-
sibility of incidence increase with the prolongation of uni-
versity life and the importance of taking preventive measures
against Internet addiction among freshmen.

Our study showed that freshmen college students with In-
ternet addiction had more significant, severe psychiatric
symptoms than those who were not addicted to the Internet.
Correlation of Internet addiction with depression has been ex-
tensively investigated and confirmed in college students.11,14,15

These findings support the suggestion that campus prevention
programs should focus on alleviating depressive mood and
conduct early screening for high-risk groups with depres-
sive symptoms.15 Social anxiety is another important factor
associated with Internet addiction in college students.13,16 Our
results are in accordance with these findings and also support
the idea that intervention against social anxiety is critical for the
prevention and treatment of Internet addiction in students.17

Comorbidity of psychiatric symptoms such as depression,
anxiety, and adult attention deficit hyperactivity disorder
(ADHD) with Internet addiction has been demonstrated among
adolescents and college students.18,19 Therefore, effective eval-
uation of and treatment for psychiatric symptoms such as adult
ADHD and depressive and anxiety disorders is required for
college students with Internet addiction.18

Although the relationship between loneliness and pref-
erence for online social interaction is spurious,13 most stud-
ies confirm the positive association of loneliness with Internet
addiction.12,20 Our finding that freshmen college students
coming from areas other than where the university is located
are at high risk for Internet addiction may partly be explained
by loneliness because of homesickness and unfamiliarity with
the new environment. Our study suggests that the earlier the
students were exposed to the Internet, the more likely they
were to have Internet addiction. Older students (>21 years)

are also more likely to be Internet addicted. This may reflect
the obsessive-like characteristics related to Internet use.21

Family factors may influence the use of the Internet.22 Parents
play a crucial role: if they do not allow their child enough
independence at home, the student will have problems and
may turn to addictive behaviors as a coping mechanism.2 We
found that students coming from a single-parent family were
more likely to be Internet addicts. From this result, it can
be inferred that a high dependency on excessive Internet use
was associated with a lack of interpersonal skill. Internet
addicts tend to isolate themselves and engage in Internet use
as an alternative to a real-life relationship.23

Beginning college life is challenging for students, for
freshmen in particular. Many factors can cause psychological
symptoms such as depression or anxiety if the student is
finding it difficult to adapt.2 Excessive Internet use may
contribute to the reclusive behavior of the students. In addi-
tion, college students lack the skill of self-control. All these
factors may lead them to excessive Internet use. Another in-
teresting finding from this study is that significant differences
between the specialty (major) groups were observed. The
subjects studied by the students may have something to do
with their Internet use.17,24 Individuals with a major in tech-
nical science had a greater possibility of being an Internet
addict in our study. This may reflect the personality and=or
other factors associated with the students themselves other
than the specialty (major) itself because this study was per-
formed at the beginning of their college life and the possible
effect of their major had not been exerted on them. Further
research is needed to conclusively determine whether the
specialty itself is a significant risk factor for the development
of Internet addiction.

In conclusion, although our study is very preliminary and
there may be many relevant factors that were overlooked in
its design, it shows that 6.44% of the freshmen university
students surveyed exhibited Internet addiction. In addition to
the psychological symptoms, other influential factors are as-
sociated with Internet addiction among freshmen university
students. Special attention should be paid to students with
these factors at the very beginning of their university life to
insure the fulfillment of their academic study. Further con-
firmation and identification of these and other risk factors
that contribute to Internet addiction among freshmen stu-
dents will lead to effective prevention and earlier treatment
strategies.
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