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This pilot study investigated the patterns of video and internet gaming habits and the prevalence and correlates of gaming addiction
in Hong Kong adolescents. A total of 503 students were recruited from two secondary schools. Addictive behaviors of video and
internet gaming were assessed using the Game Addiction Scale. Risk factors for gaming addiction were examined using logistical
regression. An overwhelming majority of the subjects (94%) reported using video or internet games, with one in six (15.6%)
identified as having a gaming addiction. The risk for gaming addiction was significantly higher among boys, those with poor
academic performance, and those who preferred multiplayer online games. Gaming addiction was significantly associated with the
average time spent gaming per week, frequency of spending money on gaming, period of spending money on gaming, perceived
family disharmony, and having more close friends. These results suggest that effective educational and preventative programs or
strategies are needed.

1. Introduction

With the popularity of high-tech devices (computer, tablet,
and smartphone) and internet use in recent years, playing
online or offline games has become a popular activity, espe-
cially among young people. People usually play video games
for entertainment, excitement, challenge seeking, emotional
coping, and escaping from reality to virtuality to fulfill their
unsatisfied needs or motivations [1]. Although some studies
have demonstrated beneficial effects of playing video games
on psychological and physical health [2, 3], most research on
video games has focused on the negative effects on gamers. It
has been suggested that excessive video gaming is associated
with reduced sleep time, limited leisure activities, insomnia
[4], attention problems, poor academic performance [5],
anxiety, depressive symptoms, deterioration of interpersonal
relationships, family conflicts, youth violence or crimes [1],
lower self-esteem, and lower satisfaction with daily life [6].
Video game addiction may lead to particularly serious health

problems in adolescents as they are experiencing significant
physical and psychosocial changes and lack self-regulation
[7–9]. Worldwide, addiction to video games is becoming a
serious concern among youth players [10].

During the past decade, a number of studies have exam-
ined internet addiction in general among adolescents with
various diagnostic criteria and the results were inconsistent
[7, 9, 11–13]. However, the term “internet addiction” is
not endorsed in the recently published fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-
5). Instead, the term “internet gaming disorder” has been
included in the third section of the DSM-5 as a condition
warranting more clinical research and experience before it
might be considered a formal disorder [14]. Thus, scientific
studies on internet or video gaming addiction are indeed
needed.

The number of studies in this field is limited and different
terms, such as problematic computer game use [15], prob-
lematic video game use [16–18], video game dependency [4],
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and pathological video game use [5, 19, 20], have been used.
Agreement is lacking on the criteria of “problematic use,”
which is a general term and usually milder than “pathological
use.” However, the term “pathological” is not endorsed in
the DSM-5 to avoid reinforcing the social stigma of being
a problem user [21]. In the present study, we use the term
“gaming addiction” as a synonym of “pathological use” to
refer to a condition whereby functional impairment in daily
life is caused by excessive video or internet gaming.

A few studies have examined the prevalence of video
gaming addiction [4, 5, 15–17, 19, 20, 22, 23], but the
reported data varied greatly across countries. Choo et al.
reported a prevalence of 8.7% among Singaporean youth
[20]. Salguero and Morán found a similar rate of 9.9%
among Spanish adolescents [18]. A study using a national
sample of American youth aged 8 to 18 years indicated a
prevalence of 8.0% [5]. Rehbein and colleagues [4] found
among German adolescents a prevalence of 1.7%, but another
study [15] reported a lower prevalence of 0.2%.Haagsma et al.
reported a prevalence of 3.3% among adolescents and young
adults in the Netherlands [16]. The inconsistent findings may
be explained by several factors, especially sociocultural and
criteria differences [24]. To our knowledge, no studies in this
field have been conducted in Hong Kong.

Given the vulnerability of adolescents who are facing
developmental challenges, a good understanding of video
gaming activities among this group would be helpful for
tailoring effective education or prevention programs to pro-
mote their health. Thus, the first objective of this study
was to examine the profiles of video gaming behaviors
in adolescents. The second objective was to estimate the
prevalence of gaming addiction and examine its correlates in
a sample of Hong Kong adolescents.

2. Methods

2.1. Subjects and Procedure. This cross-sectional study was
conducted in October 2013. Subjects were recruited mainly
from two secondary schools in different districts (Central
District and Kowloon East) of Hong Kong. The schools were
randomly selected and all students in the selected classes
of different grades, namely, grades 8 to 11, were invited
to participate in the survey. Students in the first year of
secondary school (grade 7) were not contacted due to recent
transition in their school life. Students in the last year of high
school (grade 12) were also not contacted due to their study
load. Each subject completed an anonymous questionnaire.
The purposes of the study were fully introduced, and school,
parental, and student consents were obtained before data
collection. Of 520 students invited, 503 (96%) returned a
valid questionnaire. Ethical approval was obtained from
the Human Research Ethics Committee for Non-Clinical
Faculties of the University of Hong Kong.

2.2. Measurements

2.2.1. Social and Demographic Information. Demographic
and personal information obtained included age, sex, grade,

number of close friends, and self-rated levels of stress and
loneliness. Family-related factors included parental educa-
tion level and marital status, family economic status, per-
ceived family harmony, and ownership of devices including
computer, tablet, and smartphone. School-related factors
included self-rated academic performance, relationship with
classmates, and relationship with teachers. Family harmony
was assessed by a revised version of the Family Harmony
Index [25], which included five items to assess the quality
of relationships with or between family members (3 items),
students’ obedience to their parents (1 item), and perceived
care from their parents (1 item) on a 5-point Likert scale
ranging from 0 (never) to 4 (very often). The scale score
is the sum of all items. Cronbach’s alpha for the scale was
0.83 in the present study. Each student indicated the number
of friends they could talk to about private matters and the
number of friends they could call on for help. The number
of close friends was the average of these two numbers. Other
factors were measured using single items.

2.2.2. Game Playing. First, respondents were asked to report
how many days they usually played games each week during
the past 6 months and how many hours they played on an
average weekday and on weekend days. Total playing time
per week was estimated by multiplying the hours played
on a typical weekday by the number of weekdays that the
respondent reported playing plus the total playing time on
weekend days. Second, respondents were asked about the
type of game (e.g., multiplayer online games, online single
player games, and offline casual games) they most frequently
played. Third, they were asked to report the frequency of
spendingmoney on playing games permonth during the past
year using three items to assess how often they bought DVD
games, played commercial games, and spent money to play
online games on a 5-point Likert scale ranging from 0 (never)
to 4 (very often). They were also asked to report the total
amount of money they had spent on playing games in an
averagemonth (one item). Finally, theywere asked to indicate
how long they had been playing internet games and how long
they had been spending money on playing games.

2.2.3. Problematic Behaviors. Problematic behaviors of video
and internet gaming were assessed by a translated Chinese
version of the short form of the Game Addiction Scale (GAS)
[26], which was developed to assess the extent of gaming-
related problems among adolescents. A systematic review of
psychometric assessment tools for pathological video gaming
suggests that the GAS provides the most clinically relevant
information and has demonstrated strong convergent validity
[27].The scale includes seven items to assess seven core com-
ponents of video gaming addiction (preoccupation/salience,
withdrawal symptoms, tolerance, problems, conflict, loss of
interest, and mood modification), which are consistent with
the symptom criteria for internet addiction as identified in
a previous study [24]. The symptom criteria have been used
as the key DSM-5 criteria for internet gaming disorder [14].
Subjects were asked to indicate the frequencywithwhich they
had experienced each of the described situations over the past
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6months on a five-point Likert scale ranging from 1 (never) to
5 (very often). These items were derived from the original 21-
item scale, based on the highest factor loading. Although the
full versionmay bemore reliable and nuanced, the short form
of theGAS seems to be psychometrically sound and useful for
large-scale surveys [15]. The internal consistency of the short
form of the GAS was good with Cronbach’s alpha of 0.93 and
0.94 for the two schools in the present study. A factor analysis
of all seven items in the GAS provided support for a single-
factor model.

According to Lemmens et al. [26], ratings of 3 (some-
times) or above in GAS items denoted game addiction
symptoms. A monothetic approach wherein respondents
have to endorse all seven items to identify gaming addiction
and a polythetic approach wherein respondents endorse at
least four of the items to categorize problematic gamers were
suggested in the original study [26]. In accordance with the
key potential criteria (i.e., two core symptoms (preoccupation
and withdrawal symptoms) plus at least one of the five other
symptoms) for internet gaming disorder [14, 24], we used a
modified polythetic approach to screen for gaming addiction,
requiring that at least 3 GAS items had a rating of 4 (often) or
above. Compared to themonothetic approach recommended
by Lemmens et al. [26], the modified approach demonstrated
the same sensitivity (81.0%) and an improved specificity
(84.6% versus 87.3%) in the present study.

Problematic behaviors of internet use in general were
assessed by the internet addiction test (IAT) [28]. The IAT is
a widely used scale in the field and has been validated in the
traditional Chinese version [29]. It includes 20 items derived
from theDSM-IV-R diagnostic criteria for pathological gam-
bling and rated on a Likert scale from 1 (rarely) to 5 (very
often). The maximum score for the scale is 100 and a score of
70 or above indicates internet addiction [28]. In the present
study, the IAT was used to validate the GAS, since playing
online games was a powerful predictor of internet addiction
[13]. Subjective awareness of gaming-related problems was
also assessed by two items asking students if their time
management has been affected by playing games and if their
study or homework has been affected by playing games on
a five-point Likert scale ranging from 0 (never) to 4 (very
often).

3. Statistical Analysis

Descriptive analyseswere used to describe the students’ social
and demographic information, gaming behaviors, and the
prevalence of probable gaming addiction. Student’s 𝑡-test
and chi-square test were used to examine sex difference for
continuous variables and categorical variables, respectively.
Hierarchical logistic regression analyses were performed to
examine the predictive power of different variables for gam-
ing addiction, with demographics and family- and school-
related variables put into the regression model in the first
step, the types of games in the second step, and gaming
behavior related variables in the third step. In order to reduce
the number of potential covariates with low explanatory
power, bivariate correlation analyses were performed before

regression analyses and only statistically significant variables
were selected. All statistical analyses were conducted using
the IBM SPSS Statistics (20.0) software. A 𝑃 value of less than
0.05 was considered statistically significant.

4. Results

4.1. Social and Demographic Characteristics. The demo-
graphic characteristics and family- and school-related vari-
ables are displayed in Table 1. There was no significant
difference between boys and girls except for the number of
close friends (𝑃 < 0.001) and ownership of computer (𝑃 <
0.01).

4.2. Gaming Behaviors

4.2.1. Playing Frequency and Playing Time. Of all subjects,
46% played games almost every day and 47.2% played some
days a week. On weekdays, 22.9% played more than 3 hours
and 31.2% played more than 1 hour each day, while on
weekend days 36.6% played more than 3 hours and 32%
played more than 1 hour a day. Around 21% of respondents
downloaded games, 6% bought DVD games, 7% played
commercial games on casinomachines, and 11% spentmoney
to play online games often or very often. In total, around 40%
reported having spentmoney on gaming, of which 3.6% spent
more than HK$500 (US$65) and 9.9% spent HK$200–500
(US$25–64) each month. Around 29% had been spending
money to play games for more than one year.

4.2.2. Differences in Playing Frequency and Playing Time
According to Demographics. More boys (54%) than girls
(38%) reported playing games almost every day. Only 4% of
boys and 9.5% of girls did not play games regularly (𝑃 =
0.001). During weekdays, 27.3% of boys played more than
3 hours and 35.1% played 1 to 3 hours per day, compared
with only 18.5% and 27.3% in girls, respectively (𝑃 = 0.001).
During weekend days, more boys (44.3%) than girls (29.2%)
played games more than 3 hours per day (𝑃 < 0.001). In
boys, 59% had been spending money on gaming and 5.6%
had spent more than HK$500 (US$65) each month, which
were more common than that of 21.7% and 1.6%, respectively,
in girls (𝑃 < 0.001). Generally, more boys than girls had
been spending money on buying DVD games (𝑃 < 0.001),
playing commercial games (𝑃 < 0.001), and playing online
games (𝑃 < 0.001). More boys than girls had been spending
money to play games for more than one year (𝑃 < 0.001).
No significant differences in gaming behaviors by grade were
observed except that lower grade students spent more time
playing games during weekdays (𝑃 = 0.005) and more
frequently spent money on DVD games (𝑃 = 0.042).

4.2.3. Types of Games Played. In total, 46.7% of the subjects
preferred playing online multiplayer games, 16.9% preferred
playing online single player games, and only 10% preferred
playing offline casual games. More boys (69.1%) than girls
(24.8%) preferred playing online multiplayer games, whereas
more girls (24%) than boys (9.6%) preferred playing online
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Table 1: Comparison of sociodemographic and family- and school-related variables between boys and girls.

Girls Boys
𝑟 or 𝑥2 values 𝑃 values

M SD M SD
Age 14.54 1.42 14.62 1.35 0.598 0.550

N % N %
Subjects 254 50.5 249 49.5
Grade 1.29 0.732

Grade 8 71 28.7 60 25.1
Grade 9 81 30.0 81 33.9
Grade 10 47 19.0 43 18.0
Grade 11 55 22.3 55 23.0

Academic performance 2.163 0.339
Good or very good 51 20.2 43 17.3
Fair 162 64.3 155 62.5
Poor or very poor 39 15.5 50 20.2

Marital status of parents 1.214 0.545
In marriage 203 80.9 193 78.5
Separated or divorced 42 16.7 43 17.5
One parent passed away 6 2.4 10 4.1

Father
󸀠

s education 0.88 0.644
Primary school level 35 14.6 37 15.6
Secondary school level 186 77.8 177 74.7
College level or above 18 7.5 23 9.7

Mother
󸀠

s education 0.077 0.962
Primary school level 42 17.2 40 16.9
Secondary school level 187 76.6 181 76.4
College level or above 15 6.1 16 6.8

Family
󸀠

s economic status 7.52 0.111
Rather wealthy 2 0.8 3 1.2
Medium wealthy 28 11.4 30 12.2
Medium 170 69.1 143 58.4
Medium low 36 14.6 57 23.3
Rather poor 10 4.1 12 4.9

Perceived family harmony 0.216 0.897
Very good or good 111 43.9 104 42.3
General 114 45.1 112 45.5
Bad or very bad 28 11.1 30 12.2

Teacher relations 2.147 0.342
Very good or good 157 62.5 164 66.9
General 83 33.1 67 27.3
Bad or very bad 11 4.4 14 5.7

Classmate relations 3.614 0.164
Very good or good 194 77.3 171 70.1
General 51 20.3 63 25.8
Bad or very bad 6 2.4 10 4.1

Number of close friends 16.563 <0.001
2 or fewer 79 31.5 71 28.7
3 to 6 152 60.6 125 50.6
7 or more 20 8 51 20.6

Stress level 2.199 0.333
Much 54 21.3 57 23.1
A little 147 58.1 128 51.8
None 52 20.6 62 25.1
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Table 1: Continued.

Loneliness level 1.663 0.435
Much 35 13.8 43 17.4
A little 121 47.6 119 48.2
None 98 38.6 85 34.4

Ownership of computer 9.489 0.009
Personal use 95 37.8 99 40.2
Shared with others 154 61.4 134 54.5
None 2 0.8 13 5.3

Ownership of tablet 0.059 0.971
Personal use 38 15.6 37 14.9
Shared with others 68 27.9 69 27.7
None 138 56.6 143 57.4

Use of mobile phone 7.337 0.062
Smartphone 238 93.7 220 88.4
Ordinary mobile phone 9 3.5 12 4.8
None 3 1.2 13 5.2

Table 2: Percentages of responses (often and very often) for each item of the Game Addiction Scale.

Often Very often Total
n % n % n %

(i) Did you think about playing a game all day long? 58 11.5 38 7.6 96 19.1
(ii) Did you spend increasing amounts of time on games? 52 10.3 36 7.2 88 17.5
(iii) Did you play games to forget about real life? 34 6.8 34 6.8 68 13.5
(iv) Have others unsuccessfully tried to reduce your game use? 37 7.4 40 8.0 77 15.3
(v) Have you felt bad when you were unable to play? 32 6.4 24 4.8 56 11.1
(vi) Did you have fights with others (e.g., family, friends) over your time spent on games? 30 6.0 32 6.4 62 12.3
(vii) Have you neglected other important activities (e.g., school, work, sports) to play games? 34 6.8 32 6.4 66 13.1

single player games (both 𝑃 < 0.001). Although nonsignifi-
cant (𝑃 = 0.059), fewer grade 11 students played games than
lower grades.

4.3. Problematic Gaming Behavior

4.3.1. Prevalence of Probable Gaming Addiction. The percent-
ages of respondents who have endorsed the criteria often and
very often for each item of the GAS are presented in Table 2.
Based on the modified criteria for the GAS, 15.7% of the
students met the criteria for probable gaming addiction. The
rate was significantly higher in boys (22.7%) than girls (8.7%)
(𝑃 < 0.001).

Given that the Chinese version of the GAS has not been
validated before, we have also examined validity of the GAS.
Results based on Pearson correlation analyses indicated that
the composite score of the GAS correlated strongly with the
subjects’ awareness of the problem for timemanagement (𝑟 =
0.814, 𝑃 < 0.001) and academic performance (𝑟 = 0.817,
𝑃 < 0.001) affected by playing games.The composite score of
the GAS was also significantly correlated with the total score
of the IAT (𝑟 = 0.619, 𝑃 < 0.001).

4.3.2. Correlates of Gaming Addiction with Social and Demo-
graphic Variables. Bivariate correlation analysis showed that

gaming addiction was related to sex, academic performance,
perceived family harmony, classmate relations, and the num-
ber of close friends but not related to age, grade, number
of family members/siblings, parental marital status, parental
education, family economic status, and ownership of devices
(computer, tablet, and smartphone). The results of multivari-
ate logistic regression analysis (Table 3) indicated that gaming
addiction was significantly more likely in boys (OR = 2.49,
95% CI: 1.41–4.40), those with poor academic performance
(OR = 2.80, 95% CI: 1.13–6.92), those with perceived family
disharmony (OR = 3.36, 95% CI: 1.53–7.41), and those who
reported more friends than others (OR = 3.08, 95% CI: 1.63–
5.82).

4.3.3. Correlates of Gaming Addiction with Gaming Habits.
As shown in Table 3, the risk for gaming addiction was
significantly higher among those who preferred multiplayer
online games (OR = 2.50; 95% CI: 1.29–4.58) than those
who preferred other games. Bivariate correlation analysis
indicated that gaming addiction was correlated with the
average time of gaming per week, frequency of spending
money on gaming, amount of money spent on gaming,
period of playing internet games, and period of spending
money on gaming. After putting these variables into the
regression model and adjusting for other variables, gaming
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Table 3: Logistic regression analysis of the risk for gaming addiction (total R2 = 0.39).

OR 95% CI P values R2 change

Step 1

Sex 0.16
Girls 1.00
Boys 2.49 1.41–4.40 0.002

Academic performance
Good or very good 1.00
Fair 1.55 0.70–3.45 0.458
Poor or very poor 2.80 1.13–6.92 0.026

Family harmony
Good or very good 1.00
General 1.15 0.62–2.12 0.654
Bad or very bad 3.36 1.53–7.41 0.003

Classmate relations
Good or very good 1.00
General 1.04 0.55–1.96 0.897
Bad or very bad 1.37 0.40–4.70 0.620

Number of close friends
6 or less 1.00
7 or more 3.08 1.63–5.82 0.001

Step 2
Types of games 0.02

Other types of video games 1.00
Multiplayer online games 2.50 1.29–4.85 0.007

Step 3

Average time of gaming per week 1.32 1.16–1.49 <0.001 0.21
Frequency of spending money on gaming 1.18 1.02–1.36 0.025
Amount of money spent on gaming per month 0.92 0.62–1.37 0.696
Period of spending money on gaming 1.35 1.01–1.81 0.042
Period of playing internet games 1.03 0.75–1.41 0.873

addiction was significantly associated with the longer average
time of gaming per week (OR = 1.32, 95% CI: 1.16–1.49),
higher frequency of spending money on gaming (OR = 1.18,
95% CI: 1.02–1.36), and longer period of spending on gaming
(OR = 1.35, 95% CI: 1.01–1.81), but not with the amount of
money spent on gaming andperiod of playing internet games.

5. Discussion

The present study is probably the first to examine the pattern
of video or internet gaming habits in particular among Hong
Kong adolescents. The results showed that playing video
games was a widespread activity among Hong Kong adoles-
cents. Few adolescents (7%) did not play games regularly.
Our results also showed that around 40% of Hong Kong
adolescents had been spending money on gaming regularly,
although the amount of money was limited, and that boys
spent more time and more money on gaming than girls. For
the large majority of adolescents, playing games appeared to
be a harmless leisure activity. Previous studies have suggested
that moderate use of the internet and computer games is
associated with a more positive academic orientation than
nonuse or high levels of use [23]. However, a small proportion
of gamers with overuse of video and internet games might
have shown problematic gaming behaviors.

Currently, there is still a lack of culturally sensitive instru-
ment to screen problematic gaming behaviors in Chinese
society. In this study we used the GAS, which was developed
in the Netherlands, to estimate the prevalence of gaming
addiction. Psychometric properties of the scale have been
examined in this study and our results have shown good
reliability and validity for the Chinese version of the GAS. In
the present study, we have used a revised scoring approach for
GAS. Our results suggest that the revised scoring approach
seems better than the original approach. Lemmens et al.
[26] suggest that the criteria for each item must be fulfilled
at least occasionally. This definition should be discussed
critically and used cautiously. According to the DSM-5
criteria, symptoms for internet gaming disorder should last at
least 3 months [14, 24]. Thus, the chosen cut-off threshold is
relatively low and gaming addiction would be overestimated
[15].Thus, it may bemore reliable to use the revised approach
proposed in the present study to identify probable gaming
addiction.

We found that 15.6% of the respondents could be consid-
ered as probably addicted gamers.This prevalence appears to
be higher than that reported in other regions [4, 5, 16, 18, 20]
but comparable to the reported rates of internet addiction
in general in Hong Kong as reported in previous studies
[7, 12, 13, 30]. An earlier study reported that roughly 20%
of adolescents aged 11–18 years could be classified as internet
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addicts [13]. Another study suggested that 17.2% of students
were addicted to the internet [30]. In a recent study, Shek and
Yu reported that 26.7% of early adolescents met the defined
criteria for internet addiction [7]. Hong Kong is a densely
populated city where the space for outdoor physical activities
is very limited and a sedentary lifestyle dominates. Playing
video or internet games may be a major form of recreation
for a number of adolescents. Thus, a high rate of gaming
addiction may be understandable. The observed rate of
affected adolescents points out a need for effective education
and prevention programs or strategies in Hong Kong to avoid
negative effects of video gaming on adolescents.

In our study, a significant difference in the prevalence of
gaming addiction between boys and girls has been observed,
which is consistent with the results of recent studies on
gaming addiction [4–6, 16, 20] but inconsistent with the
results of previous studies on internet addiction in general
[7, 9].The disparitymay be attributable to the different online
activities of males and females. Usually, boys prefer to play
video and internet games, while girls prefer to use the internet
for social media [31]. A meaningful finding in this study
may be that perceived family disharmony is significantly
associated with gaming addiction in adolescents. Generally,
family plays a very important role in the psychosocial devel-
opment and well-being of children, especially in Chinese
societies. Previous studies have suggested that high parent-
adolescent conflict [32] or conflictive family relations [9]
predict internet addiction in adolescents. Our results further
indicate that playing video games may be a major online
activity for those adolescents, since playing games may help
them to forget about or “escape” unpleasant things, reduce
tension, and improve mood [33]. The results of previous
studies may highlight the importance of family intervention
for internet addiction in adolescents, and the results of the
present study may help to improve the efficiency of family
intervention. On the other hand, it is also likely that addicted
behaviors in adolescents may lead to family disharmony.
Further longitudinal studies are needed to address the causal
relationship between family harmony and video or internet
gaming addiction. Consistent with previous reports [9], we
did not find an association between gaming addiction and
parents’ education level.

Our results showed that those students who reported
having more close friends were more likely to demonstrate
gaming addiction than those who reported fewer friends.
This finding is consistent with the results of a study on prob-
lematic internet use inChinese students [9].The resultmay be
ascribed to peer effect, since adolescents who are addicted to
gaming tend to interplay with more friends on the internet.
Previous studies have indicated that peer relationships have
a strong positive effect on substance use in adolescents [34].
To date, studies on the effects of peer influence on gaming
behaviors are still limited. Further research is needed to
explore the pattern of interplay with peers on the internet
among adolescents.With regard to school-related factors, our
study indicated that students with poor school performance
had a higher risk for gaming addiction.This is consistent with
previous findings [4, 5, 20]. Contrary to previous reports on
internet addiction in general [9, 35, 36], we did not find an

association between gaming addiction and stress level or poor
classmate relationships, possibly due to the small sample size.
Further large-scale studies may generate meaningful findings
in this aspect.

In line with earlier findings [4, 16, 37, 38], our results
indicated that those who played multiplayer online games
played for more hours per week and had higher risk for
gaming addiction, possibly due to increased enjoyment and
interplay with other players, which might result in prolonged
gaming. We also noted that the time spent on gaming
was positively correlated with gaming addiction. This is
also consistent with the results of previous studies [16, 19].
Therefore, restricting adolescents’ time for gaming may be
an effective measure to prevent gaming addiction. A possible
unique and interesting finding of this study is that the risk for
gaming addiction is significantly associated with the period
and frequency of spending money on gaming, but not with
the amount of money spent on gaming. To our knowledge,
few studies have addressed this issue before. Unlike online
gambling among adults, adolescents usually spend money on
gaming for fun rather than for profit. However, persistent
spending ofmoney on gamingmay be an important predictor
of gaming addiction. Our findings may have implications for
intervention.

Our results should be interpreted in light of several
limitations. First, the focus of the present study was on video
and internet gaming in general rather than internet gaming
in particular. To date, studies on internet gaming are still
limited. A focus on video gaming in general makes our
results comparable to the reports of previous studies. Second,
the present study was not based on structured psychiatric
interview and diagnostic criteria for internet gaming dis-
order [39], but this did not undermine the reliability and
implications of our findings. We aimed to screen adolescents
at high risk. An attention to the at-risk group is always
important for prevention of clinical problems. Third, the
cross-sectional research design of the present study may not
allow causal conclusions between video gaming addiction
and relevant factors. Moreover, a modest sample size in this
pilot study may make robust estimates difficult, but this
does not diminish the statistical significance of our results.
However, it should be cautious to generalize the reported
rates in our study due to the pilot study design. Further
large-scale studies may be warranted. Finally, only the short
form of the GAS was used and validated in this study. There
may be a concern about whether some items from the GAS
can reliably discriminate problematic behavior from healthy
and enthusiastic behaviors in the Chinese cultural context.
Further validation of the Chinese version of the 21-item
GAS is needed. Despite these limitations, the current study
is among the first to examine video gaming habits among
adolescents in a modern Chinese society and provides a
useful addition to the literature related to addictive behaviors.

In conclusion, playing video and internet games is a
widespread activity among Hong Kong adolescents, and a
substantial proportion of adolescents may exhibit addic-
tive behaviors with regard to video and internet games.
Special attention should be paid to those students who
are particularly vulnerable to video and internet gaming
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addiction. Given that adolescence is a time in which people
experience significant biological, psychological, and social
changes, effective education and intervention programs may
be needed to help adolescents and youths to successfully
navigate the developmental challenges.The correlated factors
identified in the present study may highlight the importance
of family-targeted and school-based education or prevention
programs in this aspect. Further research is needed to
understand the underlyingmechanisms of video and internet
gaming addiction and to explore effective preventative or
interventional strategies.
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“Prevalence and risk factors of video game dependency in
adolescence: results of a German nationwide survey,” Cyberpsy-
chology, Behavior, and Social Networking, vol. 13, no. 3, pp. 269–
277, 2010.

[5] D. Gentile, “Pathological video-game use among youth ages 8
to 18: a national study: Research article,” Psychological Science,
vol. 20, no. 5, pp. 594–602, 2009.

[6] C. Ko, J. Yen, C. Chen, S. Chen, and C. Yen, “Gender differences
and related factors affecting online gaming addiction among
Taiwanese adolescents,” Journal of Nervous and Mental Disease,
vol. 193, no. 4, pp. 273–277, 2005.

[7] D. T. L. Shek and L. Yu, “Internet addiction phenomenon in
early adolescents in Hong Kong,” The Scientific World Journal,
vol. 2012, Article ID 104304, 9 pages, 2012.

[8] G. S.O'Keeffe, K. Clarke-Pearson,D.A.Mulligan et al., “Clinical
report—the impact of social media on children, adolescents,
and families,” Pediatrics, vol. 127, no. 4, pp. 800–804, 2011.

[9] H. Wang, X. Zhou, C. Lu, J. Wu, X. Deng, and L. Hong,
“Problematic internet use in high school students inGuangdong
Province, China,” PLoS ONE, vol. 6, no. 5, Article ID e19660,
2011.

[10] C. J. Ferguson, M. Coulson, and J. Barnett, “A meta-analysis of
pathological gaming prevalence and comorbidity with mental

health, academic and social problems,” Journal of Psychiatric
Research, vol. 45, no. 12, pp. 1573–1578, 2011.

[11] L. T. Lam, Z. Peng, J. Mai, and J. Jing, “Factors associated with
internet addiction among adolescents,” Cyberpsychology and
Behavior, vol. 12, no. 5, pp. 551–555, 2009.

[12] K. Fu, W. S. C. Chan, P. W. C. Wong, and P. S. F. Yip, “Inter-
net addiction: prevalence, discriminant validity and correlates
among adolescents in Hong Kong,” British Journal of Psychiatry,
vol. 196, no. 6, pp. 486–492, 2010.

[13] D. T. L. Shek, V. M. Y. Tang, and C. Y. Lo, “Internet addiction
in Chinese adolescents in Hong Kong: assessment, profiles, and
psychosocial correlates,” TheScientificWorldJournal, vol. 8, pp.
776–787, 2008.

[14] N. M. Petry and C. P. O'Brien, “Internet gaming disorder and
the DSM-5,” Addiction, vol. 108, no. 7, pp. 1186–1187, 2013.

[15] R. Festl, M. Scharkow, and T. Quandt, “Problematic computer
game use among adolescents, younger and older adults,” Addic-
tion, vol. 108, no. 3, pp. 592–599, 2013.

[16] M.C.Haagsma,M. E. Pieterse, andO. Peters, “Theprevalence of
problematic video gamers in the netherlands,” Cyberpsychology,
Behavior, and Social Networking, vol. 15, no. 3, pp. 162–168, 2012.

[17] R. A. Mentzoni, G. S. Brunborg, H. Molde et al., “Problematic
video game use: estimated prevalence and associations with
mental and physical health,” Cyberpsychology, Behavior, and
Social Networking, vol. 14, no. 10, pp. 591–596, 2011.

[18] R. A. T. Salguero and R. M. B. Morán, “Measuring problem
video game playing in adolescents,” Addiction, vol. 97, no. 12,
pp. 1601–1606, 2002.

[19] D. A. Gentile, H. Choo, A. Liau et al., “Pathological video game
use among youths: a two-year longitudinal study,” Pediatrics,
vol. 127, no. 2, pp. e319–e329, 2011.

[20] H. Choo, D. A. Gentile, T. Sim, D. Li, A. Khoo, and A. K. Liau,
“Pathological video-gaming among singaporean youth,” Annals
of the Academy of Medicine Singapore, vol. 39, no. 11, pp. 822–
829, 2010.

[21] C. Reilly and N. Smith, The Evolving Definition of Pathological
Gambling in the DSM-5, National Center for Responsible
Gaming, 2013.

[22] R. A. Desai, S. Krishnan-Sarin, D. Cavallo, and M. N. Potenza,
“Video-gaming among high school students: health correlates,
gender differences, and problematic gaming,” Pediatrics, vol.
126, no. 6, pp. e1414–e1424, 2010.

[23] T.Willoughby, “A short-term longitudinal study of internet and
computer game use by adolescent boys and girls: prevalence,
frequency of use, and psychosocial predictors,” Developmental
Psychology, vol. 44, no. 1, pp. 195–204, 2008.

[24] R. Tao, X. Huang, J. Wang, H. Zhang, Y. Zhang, and M. Li,
“Proposed diagnostic criteria for internet addiction,”Addiction,
vol. 105, no. 3, pp. 556–564, 2010.

[25] D. R. Trinidad, C. Chou, J. B. Unger, C. A. Johnson, and Y.
Li, “Family harmony as a protective factor against adolescent
tobacco and alcohol use in Wuhan, China,” Substance Use and
Misuse, vol. 38, no. 8, pp. 1159–1171, 2003.

[26] J. S. Lemmens, P. M. Valkenburg, and J. Peter, “Development
and validation of a game addiction scale for adolescents,”Media
Psychology, vol. 12, no. 1, pp. 77–95, 2009.

[27] D. L. King, M. C. Haagsma, P. H. Delfabbro, M. Gradisar, and
M. D. Griffiths, “Toward a consensus definition of pathological
video-gaming: a systematic review of psychometric assessment
tools,” Clinical Psychology Review, vol. 33, no. 3, pp. 331–342,
2013.



The Scientific World Journal 9

[28] K. S. Young, Caught in the Net: How to Recognize the Signs of
Internet Addiction—And a Winning Strategy for Recovery, John
Wiley & Sons, 1998.

[29] C. Lai, K. Mak, H. Watanabe, R. P. Ang, J. S. Pang, and R. C. M.
Ho, “Psychometric properties of the internet addiction test in
chinese adolescents,” Journal of Pediatric Psychology, vol. 38, no.
7, pp. 794–807, 2013.

[30] L. M. Cheung and W. S. Wong, “The effects of insomnia
and internet addiction on depression in Hong Kong Chinese
adolescents: an exploratory cross-sectional analysis,” Journal of
Sleep Research, vol. 20, no. 2, pp. 311–317, 2011.

[31] C. Lin and S. Yu, “Adolescent internet usage in Taiwan: explor-
ing gender differences,”Adolescence, vol. 43, no. 170, pp. 317–331,
2008.

[32] J. Yen, C. Yen, C. Chen, S. Chen, and C. Ko, “Family factors of
internet addiction and substance use experience in Taiwanese
adolescents,” Cyberpsychology and Behavior, vol. 10, no. 3, pp.
323–329, 2007.

[33] Z. Demetrovics, R. Urbán, K. Nagygyörgy et al., “Why do
you play? The development of the motives for online gaming
questionnaire (MOGQ),” Behavior Research Methods, vol. 43,
no. 3, pp. 814–825, 2011.

[34] G. H. Wu, M. Chong, A. T. A. Cheng, and T. H. Chen,
“Correlates of family, school, and peer variables with adolescent
substance use in Taiwan,” Social Science and Medicine, vol. 64,
no. 12, pp. 2594–2600, 2007.

[35] H. H. Li, W. Jiaqi, and W. Li, “A survey on the generalized
problematic internet use in chinese college students and its
relations to stressful life events and coping style,” International
Journal of Mental Health and Addiction, vol. 7, no. 2, pp. 333–
346, 2009.

[36] D. Li, W. Zhang, X. Li, S. Zhen, and Y. Wang, “Stressful life
events and problematic internet use by adolescent females and
males: a mediated moderation model,” Computers in Human
Behavior, vol. 26, no. 5, pp. 1199–1207, 2010.

[37] S. M. Grüsser, R. Thalemann, and M. D. Griffiths, “Excessive
computer game playing: evidence for addiction and aggres-
sion?”Cyberpsychology and Behavior, vol. 10, no. 2, pp. 290–292,
2007.

[38] G. Porter, V. Starcevic, D. Berle, and P. Fenech, “Recognizing
problem video game use,” Australian and New Zealand Journal
of Psychiatry, vol. 44, no. 2, pp. 120–128, 2010.

[39] N. M. Petry, F. Rehbein, D. A. Gentile et al., “An international
consensus for assessing internet gaming disorder using the new
DSM-5 approach,” Addiction, 2014.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


