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Abstract

Background: Internet and digital game addictions can be seen mostly amongst adolescents, although it is possible to see individ-
uals at all ages suffering from these problems. According to international literature, the prevalence of Internet and digital game
addictions amongst adolescents increased in several countries.
Objectives: This study tried to seek answers to the following research questions: does peer influence have a role in the development
of Internet and digital game addictions, do peers form a group involving addicted members or non-addicted members and lastly,
are Internet and digital game addictions “contagious or infectious” amongst best friends?
Patients and Methods: The study was carried out on 184 students from a high school located in the Eastern part of Turkey. A per-
sonal information form, digital game addiction questionnaire and Internet addiction scale were all used as data collection tools.
Relationships amongst adolescents were determined by a social network analysis (SNA).
Results: It was found that Internet / digital game addicted individuals formed close friend groups and interacted with other Inter-
net/digital game addicted individuals and that the non-addicted individuals formed groups with other non-addicts.
Conclusions: Consequently the SNA in this study revealed that peer influence is an important factor in explaining the causes of the
spread of Internet and digital game addictions.
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1. Background

In line with the spread of the Internet throughout the
world and with the increasing number of its users, such
problematic Internet use as online gaming disorder and
Internet addiction are likely to increase. Internet addic-
tion, though not currently found fully in the scope of “di-
agnostic and statistical manual of mental disorders, fifth
edition” (DSM-5), is considered to be similar to “online
gaming disorder” found in DSM-5. These symptoms in-
clude mood modification, salience, conflict, relapse, pre-
occupation with gaming/Internet, lying or hiding gam-
ing/Internet use, loss of Interest in other activities, defen-
siveness and anger, social and psychological withdrawal,
tolerance, using gaming/Internet as an escape, excessive
use and negative consequences (1).

Internet and digital game addictions can be seen
mostly amongst adolescents, although it is possible to see
individuals at all ages suffering from these problems. Ac-
cording to the international literature, the spread of Inter-
net addiction amongst adolescents in several countries is
as follows: 10.1% in Turkey (2), 5.8% in Poland (3), 5.8% in
Italy (4), 13.5% in China (5), 4.6% in Romania (6), 17.7% in
Romania (7), 5.1% to 10.6% in Germany (7, 8), 4.4% to 13.9%

in Europe (6, 7). It could be stated that these differences
changing from one society to another result from a num-
ber of factors such as culture, access to technology, age,
parental education, level of income, different measure-
ment tools and different measurement techniques, time of
research conducted and selection of research samples (6,
7).

If there is an increase in Internet and digital game ad-
dictions, as mentioned by the findings above, then how
does this spread occur? Undoubtedly, this increase is
caused by factors such as access to technology, low Internet
cost, games available in mobile phones and easy access to
the Internet via mobile phones. However, the basic factor
is an issue of interest. During adolescence, the influence of
parents and peers is important for the development of at-
titudes and behaviors (9). While examining the spread of
Internet and digital game addictions especially amongst
adolescents, peer groups and peer relationships should be
taken into account.

There are several theories put forward to explain the
influence of social relationships and peer relationships on
their attitudes towards each other. Social learning theory
(10), suggests that behaviors are developed through mod-
eling from family members, peers, media and other social
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sources (11). Adolescents spend an increasing amount of
their time with peers compared to parents. The higher
level of exposure results in adolescents being more likely
to imitate peers who have modeled positive rewards from
internet and games. According to the Social Identity The-
ory (12), an individual generally chooses a group in line
with his or her self-concept. Every group has a certain iden-
tity. If the individual is a person who uses the Internet
and plays digital games, he/she wants to be a member of
a group made up of members interested in the Internet
and digital games. According to this theory, generally, the
group is expected to be homogenous. In other words, ad-
dicted members are expected to form a group or establish
close friendships with other addicted members and non-
addicted members with other non-addicts. The Primary So-
cialization Theory proposes that norms regarding behav-
ior are transmitted through social sources. The primary
social source are parents and peers. These social sources
are combined with individual factors to increase the like-
lihood of participating in a behavior (11). Social Network
Theory focuses on relationships and interdependence be-
tween individuals within a social system such as school
and relationships. According to the theory, individuals liv-
ing in a social system interact with one another and influ-
ence each other in terms of their behavior, attitudes and
the decisions they are making (11).

Peers are a major source of influence on adolescents,
for instance, in terms of substance/drug use (11, 13). It is
believed that best friends also influence each other’s at-
titudes and behaviors (14). Adolescents are significantly
similar to friends when it comes to behaviors, characteris-
tics, attitudes and personality (15, 16). The group accepts
an adolescent if the group members share common char-
acteristics with that adolescent or the adolescent admit-
ted to the group takes the behaviors and attitudes of that
group. Group members are likely to demonstrate bad be-
havior more easily, especially by taking courage from one
another. In addition, group members, especially the group
leader, tend to take the behaviors and attitudes of domi-
nant group members (14).

In related literature, there are several other studies ex-
amining peer influence on substance use and drug use.
Peer influence appeared as one of the important factors
in understanding adolescents’ behaviors (15, 17, 18). In ad-
dition, the role of peer influence in such behaviors such
as Internet use and digital game playing, which both al-
low sharing amongst adolescents, is an issue to be investi-
gated. Furthermore, it is important to reveal whether peer
influence is a factor when explaining how Internet and dig-
ital game playing becomes widespread amongst adoles-
cents. Although several studies have examined the rela-
tionships between peer influence and Internet use or Inter-

net addiction (19-21), the number of such studies is quite
limited. In addition, the present study did not only focus
on peer influence but also tried to explain the spread of In-
ternet and digital game addictions with the help of the So-
cial Network Analysis (SNA).

2. Objectives

This study aimed to seek answers to the following re-
search questions: does peer influence have a role in the
development of Internet and digital game addictions, do
peers form a group involving addicted members or non-
addicted members, in other words, is it true that adoles-
cents who are addicted to the Internet and digital games
are best friends with other adolescents who are addicted
to the Internet and digital games, and those who are not
addicted to the Internet and digital games are best friends
with other non-addicted members and lastly, are Inter-
net and digital game addictions “contagious or infectious”
amongst best friends?

3. Patients andMethods

3.1. Research Model

The study was a correlational research, which is why a
social network analysis (SNA) was used. SNA is the mapping
and measuring of relationships between people or groups.
Also, the correlational research is done to determine rela-
tionships amongst two or more variables and to explore
their implications for cause and effect (22).

3.2. Participants

The study was carried out on 184 students from a high
school (grades 9 and 11) located in the Eastern part of
Turkey. While determining the research sample, the pur-
posive sample method was used. Peer relationships can be
determined more clearly within a social system. School en-
vironment is an important social system for adolescents;
therefore, the present study was carried out in a school set-
ting.

The ages of the adolescents participating in the study
ranged between 15 and 18. The measurement tools were
given to the adolescents who were determined randomly
and 55 of all the participating adolescents said they used
the Internet but never played computer/video games.
Therefore, the analysis for game addiction was conducted
with the remaining 129 adolescents, while used 184 adoles-
cents for Internet addiction analysis.
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3.3. Instrumentation

3.3.1. Personal Information Form

The research data regarding the adolescents’ names
and surnames, their gender, age, class grade and the names
and surnames of their best friends were collected with a
personal information form. The concept of “best friends”
was preferred to “close friends” because best friends are
thought to have the greatest peer influence on adolescents
(14). On the other hand, in the Turkish language, best
friends and close friends are two concepts with quite simi-
lar meanings.

3.3.2. Digital Game Addiction Questionnaire (DGAQ)

The digital game addiction questionnaire was devel-
oped by the researcher. In the process of developing the
items, nine indicators in relation to the Internet Gaming
Disorder found in DSM-5 were taken as a reference. In
this study, no discrimination was made between computer
games, online games and video games and the items re-
garding the games played in the digital environment were
developed specifically for the questionnaire. One item was
prepared for each indicator. Five field experts were asked
for their views on a total of nine items and content valid-
ity as well as face validity were achieved. For the scoring
of the DGAQ, a five-point Likert-type scale was used with
scores and answers ranging from ‘(1) Strongly Disagree’ to
‘(5) Strongly Agree’. Certain evidence was necessary to use
for the DGAQ as a continuous variable and as a reliable tool.
For this purpose, item analyses were conducted. The corre-
lation values between each item, the DGAQ total score and
also between each item pair were found significant at P <
0.05. The reliability of the DGAQ was calculated as 0.71. The
data set regarding the DGAQ demonstrated a normal dis-
tribution. The findings obtained regarding the item analy-
ses revealed that the DGAQ could be used for the intended
measurement.

3.3.3. Internet Addiction Scale (IAS)

IAS was developed in Turkish by Gunuc and Kayri (2) via
a study carried out with 754 adolescents. The average par-
ticipant age was 15.8. The scale is made up of 35 items. The
scale is consisted of four sub-factors which were defined as
“Withdrawal”, “Controlling difficulty”, “Disorder in Func-
tionality” and “Social Isolation”. The five-point Likert-type
scale was rated as (1) strongly disagree and (5) Strongly
Agree and has a Cronbach’s Alpha internal consistency co-
efficient of 0.94. The reliability of IAS was calculated as 0.92
in the present research. Higher scores received from the
scale indicate Internet addiction.

3.4. Procedure and Data Analysis

A SNA examines the structure of social relationships
amongst actors (i.e. adolescents). Network data is defined
by actors and by relations/interactions (or nodes and ties,
etc.). In the present study, actors are adolescents. A di-
rect connection is the connection between two people. A
person can also be indirectly connected to another person
through knowing a “friend of a friend” (23, 24).

The data regarding the relationships between the stu-
dents were created as a data matrix with the UCINET com-
puter software and then analyzed. In order to discrimi-
nate between the adolescents’ addiction scores, their ad-
diction scores were examined with a two-step cluster anal-
ysis and classified as non-addicted, moderately addicted
and addicted. In order for the relationships between peer
groups to be obvious and easy to interpret, three differ-
ent colors were used for the non-addicted, moderately ad-
dicted and addicted groups. Due to this, the relationship
between the addictions and best friends was interpreted.
This analysis process was conducted for both Internet ad-
diction and digital game addiction to interpret how addic-
tion spreads amongst adolescents.

4. Results

When the relationships between the students were ex-
amined, it was seen that close friendships were established
with the students in other classes rather than with those in
the same class. Figure 1 presents the close friendship rela-
tionships with respect to the variables of gender and class
grades.

Of all the 184 adolescents (or nodes) participating in
the study, three of them reported that they did not have
any close friends and 32 stated that they had close friends
from other classes or from outside of school. For this rea-
son, these adolescents were not included in the graph ob-
tained via the analysis. Thus, the relationships (or ties) re-
garding a total of 149 adolescents can be seen in Figure 1.

In order to examine the close friendships amongst the
adolescents with respect to Internet and digital game ad-
dictions, their Internet addiction scores and digital game
addiction scores were transformed into categorical data.
This way, the adolescents divided into groups depending
on their addiction scores were colored in the graph to
interpret the results more easily. While categorizing the
data, a two-step cluster analysis was conducted according
to the total scores regarding Internet and digital game ad-
dictions. Table 1 presents the findings obtained.

As seen in Table 1, the adolescents’ Internet and digi-
tal game addictions were grouped as non-addicted, mod-
erately addicted and addicted. Accordingly, 9.2% of all the
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Figure 1. SNA Graph Demonstrating the Close Friendships with Respect to the Variables of Gender and Class Grade

Table 1. Two-Step Cluster Analysis Findings Regarding the IAS and DGAQ Data

IAS N % of Total Mean± SD

Non-addicted 88 47.8 50.7 ± 8.2

Moderately addicted 79 42.9 77.7 ± 7.8

Addicted 17 9.2 112.8 ± 10.3

Total 184 100.0 68.0 ± 20.9

DGAQ

Non-addicted 45 35.2 14.7 ± 2.4

Moderately addicted 63 49.2 22.5 ± 2.5

Addicted 20 15.6 32.1 ± 2.8

Total 128 100.0 21.3 ± 6.4

adolescents could be said to be Internet-addicted and 15.6%
of them could be said to be digital game-addicted. How-
ever, it was also seen that the percentage of the moderately
addicted group, which was at addiction risk, was quite
high. Figures 2 and 3 demonstrate the social network anal-
ysis conducted regarding Internet and digital game addic-
tions.

When Figure 2 is examined, it is seen that the ‘best
friends’ relationships between the students were catego-
rized from “isolated students (those with no friend)” to
“the group of 22 students”. When the groups of two or
three members and the groups of multiple members were
examined, it was seen in general (not for all groups) that
Internet-addicted individuals formed best friend groups
with other Internet-addicted individuals and that non-

addicted individuals formed best friend groups with other
non-addicted individuals. This is more obvious in the
groups of non-addicted and moderately addicted individ-
uals (especially due to their higher percentages). In addi-
tion, it was seen that addicted individuals established best
friend relationships generally with addicted or moderately
addicted individuals. Lastly, two of the three individuals
found on the top left corner of the graphs who did not have
any close friends were moderately addicted.

Similarly, according to Figure 3, fewer relationships
are seen in the SNA graph as the gamers were fewer in
number than the Internet users. In addition, when the
groups of two or three members, multiple members and
especially the one-on-one relationships are examined, it is
seen that the game-addicted individuals established close
friendships with game-addicted individuals and that non-
addicted individuals established such relationships with
other non-addicted ones. However, while examining the
within-group relationships, the direct and indirect rela-
tionships within the group should be taken into consid-
eration. In respect to this, it should be remembered that
some individuals are not central members in the group
and that they just have indirect relationships with several
group members. As for the 17 students found on the left
of the graph, the friends of these 17 students were not in-
cluded in the data analysis to interpret the results of the
analysis more clearly due to the fact that their close friends
never played digital games. On the other hand, the fact that
most of these 17 students were addicted to games was an
interesting find. Lastly, when the first three individuals on
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Figure 2. SNA Regarding Peer Influence on Internet Addiction

Figure 3. SNA Regarding Peer Influence on Digital Game Addiction

the left side of the graph (isolates) were examined, it was seen that these individuals did not have any close friends
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and that all were obviously game-addicts.

5. Discussion

Related theories in literature support the findings ob-
tained in the present study. However, it should be remem-
bered that the theories be focused on peer groups rather
than on best friends or close friends. Regarding adoles-
cents, group dynamics are important for peer groups, es-
pecially for the groups involving close friendships. In re-
spect to this group dynamics can be explained with the
Social Identity Theory as well as other theories. Accord-
ing to this theory, cohesion amongst group members, their
interactions, sharings and other areas of common inter-
est are important. The group has an identity. If this iden-
tity involves interest in the Internet and digital games,
adolescents without this interest are not included in the
group nor accepted to the group. For this reason, adoles-
cents aware of the group identity want to adapt to this
identity and open themselves to this behavior. On the
other hand, according to this theory, individuals, before
joining the group, compare their own identities with the
group identity. If their own identities resemble the group
identity, they want to join the group. In addition, accord-
ing to the theory, groups are generally homogenous; in
other words, groups are expected to be divided as addicted
and non-addicted. However, in this study, this perspec-
tive of the theory was not tested because it was not exam-
ined whether the individuals got addicted after they es-
tablished close friendships (peer influence) or after they
started using the Internet/games to become a member of
the group (to make friends/to join a group). In addition,
the Social Network Theory focuses on the interaction be-
tween group members. Group members are influenced by
the attitudes and behaviors of especially central members.
Technology is one of the important sources of sharing and
common interest among adolescents. Therefore, regard-
ing the Internet and digital games, which are both quite
attractive and entertaining, adolescents could dominate
other group members and transfer this behavior to them.
According to the Social Learning Theory, the behaviors of
their parents and peers observed by adolescents have an in-
fluence on these adolescents. They could imitate the prob-
lematic Internet use and digital game addiction behaviors
of their peers. As they receive positive rewards from this
behavior, they maintain the behavior. In this case, behav-
iors such as using the Internet and playing digital games
that provide adolescents with entertainment and pleasure
are inevitably transformed into addiction with time. Ac-
cording to this theory, addiction may not always occur be-
cause, as in the Social Identity Theory, individuals observe

the behaviors of a group and process that behavior scientif-
ically. In other words, they examine the group. Therefore,
such factors as individuals’ tendency towards addiction,
their knowledge of healthy Internet use, their related expe-
rience and parental education are influential on their ad-
diction. According to these theories, if there is an Internet-
addicted or game-addicted group member amongst an
adolescent’s close friends, this reinforces that the adoles-
cent has a likelihood of becoming Internet-addicted or
game-addicted. If the adolescent joins a group of addicted
members and makes close friends there, then he or she is
more likely to get addicted; likewise, if the adolescent is in
a group of non-addicted members, then he or she is less
likely to get addicted (11). The results obtained in this study
are generally supported by these theories as well.

Besides all, theories related to peer relationships could
be said to focus on groups coming together for certain
common sharings within a social system rather than on
close friend relationships. On the other hand, these the-
ories clarify the effects of best friends on each other’s be-
havior. In addition, there might be differences between
the dynamics of peer groups and best friends groups. For
example, best friend groups, especially groups of two or
three members, could be more influential on each other’s
behavior. A non-addicted group member can put forward
‘warning’ suggestions regarding especially addiction be-
havior and develop attitudes accordingly because an ad-
dicted member tends to follow his or her best friend’s at-
titudes and suggestions. Obviously, the opposite could be
true as well. However, there is generally a central individ-
ual, or more than one, in other peer groups with multiple
members. In general, these individuals dominate the iden-
tity of the group, and it is quite difficult for a member to
change the group structure.

In literature, some factors such as alcohol/drug use
leads peers to establish new friendships (11, 13). However,
compared to other factors such as sports, politics, alco-
hol/drug use and the roles of Internet and digital games
are more effective on peers in the digital age. This is be-
cause children today are digital natives and are mostly in-
terested in technology (25). Thus, it can be said that tech-
nology is an important determinant factor amongst peers.
There is a significant role of Internet and game addictions
for making close friends. As seen in the findings of this
study, Internet and game addictions can also lead to isola-
tion. In other words, Internet and game addictions result
in losing friends. However, it is not possible to explain or
understand the entire process with just a single factor.

Another finding obtained in the present study was the
fact that adolescents without any close friends are Inter-
net and game addicts. This finding is consistent with the
findings of other studies in related literature. Lacking a
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close friend is one of the factors predicting Internet addic-
tion for an adolescent (26). In addition, peer groups with
two, three and multiple members formed depending on
whether they are addicted or not gives clues to the way
and cause of the spread of Internet and game addictions.
Furthermore, the findings obtained in the present study
allowed directing two questions to understand the main
cause of the spread of addiction: 1) Do adolescents have ex-
cessive tendency towards the Internet and digital games
just to be accepted to the peer groups? 2) Or do they get
addicted with time due to the influence of the attitudes
and behaviors of their best friend(s) (peer influence)? In
order to seek answers to these questions, interviews could
be held with students using the “case study” method, this
way, detailed data could be gathered regarding their ad-
diction levels before and after their friendships with their
close friends. In addition, adolescents’ attitudes, behav-
iors, sharings and dialogues with their close friends should
be observed. Taking all this data and SNA findings into ac-
count this will provide more information about how and
why Internet and digital game addictions spread amongst
adolescents. Learning and understanding this process is
fairly important for the prevention and treatment of Inter-
net and digital game addictions. Seeing that peer influence
is very important, treating a single individual addicted to
the Internet and digital games and avoiding the necessary
precautions to be taken regarding his or her social environ-
ment could cause addiction to reappear with time. In this
respect, it is important to view addiction from a broader
perspective.

Peer influence is just one of the factors important for
understanding addicted adolescents. The fact that addic-
tion levels of some individuals in a group are not similar
to the addiction level of the entire group can be explained
with the influence of other factors. One of these factors
is the duration of interactions. Undoubtedly, the present
study reflected a very small section of the participating in-
dividuals’ lives. In Turkey, there are certain difficulties con-
ducting periodical measurements on the same students at
a school. However, in future studies, the changes based on
peer interactions could be observed by focusing on a sec-
tion of students’ lives. The second factor is family. Accord-
ing to the Primary Socialization Theory and Social Learning
Theory, besides peer relationships and school, family rela-
tionships are also important sources for adolescents’ de-
velopment of attitudes and behaviors (9). Individuals may
withdraw themselves from their families and prefer their
peers as role models due to such factors as their relation-
ships with their families and the perceived social support
from their families. Although this does not always lead to
bad results, individuals may not eventually feel themselves
responsible for their families and thus develop bad habits.

In addition, whether parents are Internet/game addicted
or not and whether they are knowledgeable about the safe
use of Internet could have an influence on adolescents. Al-
though families and peer groups are influential on Inter-
net and digital game addictions, the present study exam-
ined the influence of only the peer groups regarding Inter-
net and digital game addictions because peer influence is
believed to be more dominant on adolescents when com-
pared to their families (27). On the other hand, parents
are also believed to be influential on individuals’ develop-
ment of attitudes and behaviors. For this reason, future
studies could examine whether parents or peer groups are
more influential on the development and prevention of In-
ternet and digital game addictions. The third factor is re-
lated to the individual differences of adolescents. Accord-
ing to Primary Socialization Theory, it is necessary to take
individual factors and individual differences into consid-
eration. Adolescents cannot be expected to be influenced
to the same extent by peer interaction. Some adolescents
are more open to changes, and they can adapt themselves
to any positive/negative situation more easily.

5.1. Conclusions

The present study tried to understand not only how
Internet and digital game addictions spread but also
whether there is related peer influence or not. When other
similar studies in literature are examined (2), it is seen that
there is a striking increase in Internet and digital game ad-
dictions amongst adolescents. Considering especially the
total percentages of addicted and moderately addicted in-
dividuals in the present study, it is seen that the percentage
of addiction amongst adolescents is quite high. In addi-
tion, the SNA in this study revealed that peer influence is an
important factor in explaining the causes of the spread of
Internet and digital game addictions. In literature, there is
a limited amount of related research, which supports the
findings obtained in the present study (19). The SNA was
conducted focusing on best friends/close friends. There-
fore, not all adolescents in crowded groups can be said
to be close friends with each other. There were central
members in some groups, while some members were ob-
served to be marginal. However, considering the fact that
they were at the same school or in the same class, the
group members could be said to know each other even if
indirectly. Therefore, while evaluating the social network
graphs, the focus was on the group members who were
in direct interaction with each other rather than on the
whole group. In respect to this finding, it is possible that
Internet/game addicted individuals formed close friends
groups with and interacted with other Internet/game ad-
dicted individuals and that the non-addicted individuals
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with other non-addicts. In addition, peer influence was
more obviously observed on digital game addiction.

Evaluation of social network analysis by gathering data
regarding adolescents’ related knowledge, awareness and
interest could help obtain new findings in future studies.
In addition, the present study could be regarded as a pi-
lot study in relation to the research subject because no
data was collected from the families of the adolescents and
from their schools due to several obstacles and because no
interview was held with the adolescents. This was accepted
as the limitation to the study. For this reason, future stud-
ies could gather detailed data from families and peers di-
recting the same research questions mentioned above.
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