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ABSTRACT

1. INTRODUCTION

Objective: It has been suggested that some internet
users spend so much time on the internet that their
personal and/or professional lives suffer. This study
compared the temperament and character of problematic internet users (PIU) with that of problematic
drug users (PDU) among Korean adolescents and
aimed to examine the personality characteristics of
adolescents with internet use problems. Method: We
enrolled participants from high schools (n = 487),
internet cafés (n = 89), and an adolescent-substance
abuse consultation office (n = 45). All subjects were
assessed using the Korean Internet Addiction Scale
(KIAS), the Korean Adolescent Drug Addiction
Screening Test-2 (KOADAST-2), and the Korean
version of the Temperament and Character Inventory (K-TCI). Subjects were classified into the following four groups based on the KIAS and KOADAST-2
results: normal controls, pure PIUs, pure PDUs, and
dual problematic users. Differences in the subscale
scores on the K-TCI were analyzed by group. Results:
Scores for Reward dependence (RD) were significantly lower in pure PIUs than in pure PDUs (13.85 ±
4.07 versus 15.44 ± 3.56, p < 0.05). Scores for SelfDirectedness (SD) were lower in pure PIUs (18.21 ±
6.90) and pure PDUs (18.22 ± 6.03) than in normal
controls (20.88 ± 6.60), although the scores did not
differ significantly between pure PIUs and pure PDUs.
Scores for Cooperativeness (C) were lower in pure
PIUs than in normal controls (23.97 ± 7.02 versus
26.57 ± 6.67, p < 0.05). Conclusions: The results of
this study suggest that PIUs are more socially insensitive and that they may experience more inter-personal problems than PDUs.

Internet addiction is characterized by a tenacity for
activities associated with cyberspace, an excessive dependence on cyberspace activities, and the presence of
mood changes, tolerance, withdrawal symptoms, and
recurrence [1]. Internet addiction can be considered a
behavioral addiction similar to that of TV addiction,
video game addiction, and pathologic gambling [2].
Personality traits have been investigated using the
Temperament and Character Inventory (TCI), which is
based on Cloninger’s theory. The TCI is a battery of tests
designed to assess differences between people based on
seven basic dimensions of temperament and character.
Cloninger’s biopsychosocial model of personality includes
the psychological dimensions of temperament and character [3]. Cloninger first concentrated on the four biogenetic dimensions of temperament [4] and later extended his model to include three dimensions of character [3]. The four dimensions of temperament include
novelty seeking (NS), harm avoidance (HA), reward dependence (RD), and persistence (PS), and the three character dimensions include self-directedness (SD), cooperativeness (C), and self-transcendence (ST).
Many studies have investigated the relationship between personality traits and various kinds of addiction [5,
6]. For example, numerous associations between personality traits and the use of tobacco, alcohol, and illegal
drugs have been reported extensively. Novelty seeking,
which is considered to be associated with low basal
dopaminergic activity, has been reported to be associated
with both nicotine consumption and heavy caffeine
intake, both of which enhance dopaminergic neurotransmission [5]. Because personality may predispose, precipitate, or perpetuate substance addiction and/or dependence [7], information on personality traits might be
useful in the management of addictive disorders and may
assist clinicians in matching interventions to relevant
personality traits [8].
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The relationship between internet addiction and temperament has been assessed in previous studies. Ha et al.
have reported that high harm avoidance, low self-directedness, low cooperativeness and high self-transcendence
were correlated with internet addiction [9]. People with
excessive internet use were also reported to show higher
levels of harm avoidance behaviors and were thought to
have genetic and personality traits similar to that of
depressed patients [10]. In another study, people with
risky internet use showed lower scores for RD, SD and C
than normal internet users [11]. Cho et al. reported that
problematic internet users had higher scores for the SD
and C dimensions and lower scores for the NS and ST
profiles of the Junior TCI version when compared with
the non-problematic internet use group, suggesting that
biogenetic temperament and character profile patterns
may be one of the etiologies of problematic internet use
[12]. Similarly, psychobiological traits were also assessed
in online game users, and role playing game users were
noted to have higher NS and SD scores. Role playing
games were thought to be more attractive to latent game
addicts with higher NS scores [13].
The TCI has also been used in many studies to better
understand the personality traits and temperament of
substance abusers and addicts [14,15]. Temperament and
character personality profiles are known to be important
in predicting and preventing addiction and can be applied
in the treatment of such disorders [16].
There can be differences between internet addictions
and other substance abuse. The negative aspects of
substance abuse are well known. Society tries to control
these behaviors by making them illegal. Substance abuse
is a law violation and regarded as a risky and unaccepted
behavior. However, the internet is not perceived by society as entirely negative, and normal use of the internet
is not controlled by Korean culture. As a result, we
postulate that substance abusers may start risk-taking
behaviors more easily than internet addiction users. To
elucidate these differences, we have conducted an
analysis of the personality traits between internet users
and drug users by using the TCI. A previous study in
Taiwan has compared temperaments using a tridimensional personality questionnaire. In their results, high NS,
high HA, and low RD were significant predictors for
internet addiction. In contrast, high NS, low HA and low
RD predicted a higher proportion of adolescents with
substance use experience [17].
Investigating the personality traits of internet-addicted
users and those of the substance abusers would help to
characterize internet addiction. Drug addiction was selected for comparison with internet addiction since the personality traits of substance abusers are well known [5,7].
The aim of this study was to directly compare the
temperament and character between problematic internet
Copyright © 2012 SciRes.
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users (PIU) and problematic drug users (PDU) in Korean
adolescents. The results of this study might elucidate the
differences and similarities between internet addiction
and drug addiction using measurements of temperament
and character.
An understanding of the similarities and differences
between these two groups may be helpful for both
managing and preventing internet addiction.

2. METHODS
2.1. Subjects and Procedures
Adolescent participants aged 16 - 18 years of age were
recruited at three sites; 1) a high school located in the
southeast region of Seoul, South Korea, 2) internet cafés
in Songpa-Gu, Seoul, South Korea, and 3) a YMCA
adolescent substance abusers consultation office in Seocho-Gu, Seoul, South Korea. We selected these three
sites to facilitate the enrollment of participants who had
typical characteristics of each group (normal controls
from high schools, PIUs from internet cafés, and PDUs
from the substance-abuse consultation office). Demographic data including gender and age were collected, and
subjects were rewarded for completing the questionnaires by receiving their survey results and small gifts.
This study was approved by the institutional review
board of the Korea University Medical Center. Each adolescent participated voluntarily and provided informed
consent.

2.2. Measures
2.2.1. Korean Internet Addiction Scale (KIAS) [18,19]
This test was developed using psychometric techniques
with support from the Korean government. This scale
comprises 40 items that evaluate the following 7 impairment areas to screen for internet addiction: 1) disturbance of adaptive functions, 2) disturbance of reality
testing, 3) addictive automatic thoughts, 4) withdrawal,
5) virtual interpersonal relationships, 6) deviant behavior, and 7) tolerance. This test can be used to classify
respondents as high risk, potential risk, and normal users.
2.2.2. Korean Adolescent Drug Addiction Screening
Test-2 (KOADAST-2) [20,21]
This test was developed to identify drug addiction among
adolescents who have experiences of drug use and consists of 12 items that are each scored as 0, 0.5, or 1. This
test is a commonly used screen for drug addiction in Korea [22]. Total scores of 0.5 - 2.5 and 3 or more are considered indicative of drug abuse and drug dependence,
respectively [20]; the absence of a history of drug use or
problematic drug use yields a score of 0.
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2.2.3. Korean Version of TCI
TCI is a self-reported instrument of yes/no answers that
assess the following personality dimensions: NS (40
items), HA (35 items), RD (24 items), PS (eight items),
SD (44 items), C (42 items), and ST (33 items). We used
the Korean version of the TCI (K-TCI). The reliability
and validity of the K-TCI has been confirmed previously
[23].

2.3. Analysis
On the basis of the scores of the KIAS, all the partici-

pants were classified into one of the following groups:
high risk internet users, potential risk internet users, and
normal internet users. We combined high risk and potential risk internet users into PIUs, resulting in the following two groups: PIUs and normal internet users. All participants were also classified into PDUs and non-drug
users. Consequently, 4 groups (pure PIUs, pure PDUs,
dual problematic users and normal controls) were identified for analysis by combining the results from the KIAS
and KOADAST-2 (Figure 1). The mean scores of the
scales were analyzed for high school students, internet

Figure 1. Classification of participants according to the results of KIAS and KOADAST-2.
Numbers show the total number of participants. KIAS: Korean Internet Addiction Scale;
KOADAST-2: Korean Adolescent Drug Addiction Screening Test-2.
Copyright © 2012 SciRes.
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café users and substance abuse consultation office participants. Using an ANOVA with a post-hoc Tukey analysis, we compared the K-TCI scores among the 4 groups.
A probability value of p < 0.05 was considered statistically significant. All data analyses were performed using
SPSS® 12.0.

3. RESULTS
1) Characteristics of the subjects
A total of 621 subjects were enrolled in the study, including 487, 89, and 45 subjects from high schools,
internet cafés, and substance-abuse consultation offices,
respectively. The mean ages of the subjects were 16.77 ±
0.46, 16.62 ± 1.06, and 16.42 ± 1.14 years for the high
schools students, internet café users, and substance-abuse
consultation office participants, respectively. The gender
distribution in each group is shown in Table 1. Significant differences were observed between males and females (p < 0.01, chi-square test).
The distribution of PIUs differed significantly among
the participant groups (p < 0.05, chi-square test). The
distribution of the PDUs also differed significantly for
each participant group (p < 0.01, chi-square test) (Table
1).
2) KIAS and KOADAST-2 scores in subjects
We compared the mean KIAS and KOADAST-2
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scores in the participant groups using ANOVA. The KIAS
and KOADAST-2 scores were significantly higher (p <
0.01) in internet cafe participants (75.56 ± 20.33 and
1.28 ± 2.55, respectively) and substance-abuse consultation office participants (74.20 ± 27.35 and 1.63 ± 3.19,
respectively) than the high school students (64.58 ±
17.60 and 0.31 ± 1.25, respectively). However, the scores
on the two tests did not differ significantly between the
internet cafe and substance-abuse consultation office
participants (Table 2).
3) Temperament and characteristics in problematic internet and drug users
To clarify the differences in personality profiles between different types of addiction problems, we specifically compared scores on the K-TCI using an ANOVA
with a post-hoc Tukey test between four groups: pure
PIUs, pure PDUs, dual problematic users and normal
controls. There were 395 (68.3%) non-drug users, 97
(16.8%) PIUs, 51 (8.8%) PDUs, and 35 (6.1%) dual
problem users (Table 3). We found significant differences in the RD, SD, and C subscale scores (Table 4).
The RD scores were lower in pure PIUs than in pure
PDUs (13.85 ± 4.07 versus 15.44 ± 3.56, p < 0.05). The
SD scores were lower in pure PIUs (18.21 ± 6.90) and
pure PDUs (18.22 ± 6.03) than in normal controls, and
the C scores were lower in pure PIUs than in normal

Table 1. Distributions of participant by gender and scores on the Korean Internet Addiction Scale (KIAS) and the Korean Adolescent
Drug Addiction Screening Test-2 (KOADAST-2).
High school students
(n = 487)

Internet cafe users
(n = 89)

Substance-abuse consultation
office participants (n = 45)

Males

247 (50.7%)

68 (76.4%)

40 (88.9%)

Females

240 (49.3%)

21 (23.6%)

5 (11.1%)

Total

487 (100%)

89 (100%)

45 (100%)

Normal internet users

387 (79.5%)

62 (69.7%)

31 (68.9%)

Problematic internet users

100 (20.5%)

27 (30.3%)

14 (31.1%)

Total

487 (100%)

89 (100%)

45 (100%)

Drug non-users

406 (88.5%)

66 (77.6%)

27 (60.0%)

Problematic drug users

53 (11.5%)

19 (22.4%)

18 (40.0%)

Total

459 (100%)

85 (100%)

45 (100%)

2

p

40.214

0.001

6.074

0.048

29.468

0.001

Numbers differ from the total number of the participants (n = 621) because not all participants responded to every item on each questionnaire.

Table 2. Scores on the KIAS and KOADAST-2 for each participant group.
High school
(n = 487)

Internet cafe
(n = 89)

Substance-abuse consultation office
(n = 45)

Total

F

p

KIAS scores

64.58 ± 17.60ab

75.56 ± 20.33a

74.20 ± 27.35b

66.87 ± 19.34

16.224

0.001

KOADAST-2 scores

0.31 ± 1.25ab

1.28 ± 2.55a

1.63 ± 3.19b

0.55 ± 1.77

21.206

0.001

Same letters indicate p < 0.05 by Tukey’s multiple comparisons.
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Table 3. Distribution of the subjects.
Drug non-users

Problematic drug users

Total

Problematic internet users

97 (16.8%)

35 (6.1%)

132 (22.8%)

Normal internet users

395 (68.3%)

51 (8.8%)

446 (77.2%)

Total

492 (85.1%)

90 (14.9%)

578 (100.0%)

2

p

18.289

0.001

Numbers differ from the total number of the participants (n = 621) because not all participants responded to every item on each questionnaire.

Table 4. Temperament and character scales for each comparison group.
Normal controls
(n = 395)

Pure problematic internet users
(n = 97)

Pure problematic drug users
(n = 51)

Dual problematic users
(n = 35)

F

p

NS

20.33 ± 5.29

20.59 ± 4.84

22.12 ± 4.35

21.00 ± 3.92

1.974

0.117

HA

17.56 ± 6.49

a

a

17.49 ± 5.99

17.46 ± 5.83

2.657

0.048*

RD

14.87 ± 3.98a

13.68 ± 4.01a

15.35 ± 3.56

13.54 ± 3.58

3.841

0.010*

P

4.43 ± 1.95

4.10 ± 1.85

4.22 ± 1.70

ab

19.55 ± 6.28

3.86 ± 1.70

1.626

0.182

a

18.49 ± 6.13

b

19.46 ± 6.84

6.308

0.000**

SD

20.87 ± 6.61

C

26.54 ± 6.65ab

23.81 ± 6.97a

25.35 ± 7.69

23.34 ± 5.31b

6.044

0.000**

ST

14.76 ± 5.70

15.90 ± 5.53

16.02 ± 4.92

16.69 ± 4.79

2.537

0.056

17.97 ± 6.58

NS: novelty seeking; HA: harm avoidance; RD: reward dependence; P: persistence; SD: self-directedness; C: cooperativeness; ST: self-transcendence; *p < 0.05;
**
p < 0.01. Same letters indicate p < 0.05 by Tukey’s multiple comparisons.

controls (23.97 ± 7.02 versus 26.57 ± 6.67, p < 0.05).
However, the SD scores did not differ between pure PIUs
and pure PDUs. The NS and P scores did not significantly differ among these four groups.

4. DISCUSSION
On the basis of the internet addiction test, we classified
each participant as a PIU or a normal internet user. PIUs
and normal internet users comprised 20.5% and 79.5% of
the high school students, respectively. These rates are
similar to those reported in a previous study [19]. The
proportions of PIUs were higher in the internet café and
substance-abuse consultation office groups than in the
high school student group. This result was to be expected
because we specifically selected these two sites (internet
café and substance-abuse consultation office) for recruiting adolescents who had addiction problems.
NS represents a dopaminergically modulated and heritable tendency toward frequent exploratory activity and
intense excitement in response to novelty [3]. High NS is
reportedly associated with substance abuse by adolescents [24]. All three groups (pure problematic internet
users, pure problematic drug users, and dual problematic
users) also showed higher mean NS scores than normal
controls in this study, although this difference was not
statistically significant.
Individuals high in HA tend to be cautious, careful,
fearful, and tense. In this study, pure PIUs showed higher
Copyright © 2012 SciRes.

HA scores than normal controls. This result corresponds
to previous reports [17] and assumptions that pure PIUs
tend to avoid risk-taking behaviors when negative results
are expected.
The RD subscale scores differed significantly between
pure PIUs and pure PDUs. RD involves maintaining or
continuing behaviors that have been previously associated with reinforcement and is manifested by sensitivity,
sentimentality, and dependency on the approval of others
[3]. Individuals with low RD typically exhibit a tendency
toward social detachment.
In the post-hoc analysis, the SD scores were significantly lower in both pure PIUs and pure PDUs than in
normal controls. People who have lower SD scores tend
to feel asthenic and commonly appear weak and fragile
to others. Their behaviors tend to be dominated by reactions to external stimuli rather than by their own personal
goals. Their willpower appears to be too weak to overcome strong temptations. Low SD scores in other groups
of substance abusers have been reported in previous
studies [14].
Scores for the cooperative dimensions of the assessment were also lower in pure PIUs than in normal controls. Subjects with lower C scores tend to be more selfabsorbed, prefer solitude, and have poor social skills.
The PIU groups showed significantly lower scores on the
cooperation subscale than normal controls. They also
showed lower scores than the PDUs, although this difference was not statistically significant in the post-hoc
OPEN ACCESS
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analysis. Participants with lower C scores tend to be
more self-absorbed, prefer solitude, and have poor social
relationships with peers. This finding suggests that there
are differences in the quality of interpersonal relationships between problematic internet and drug users. Similar social skill impairment in frequent internet users has
also been reported in another study [25]. The findings of
the RD and C scores, which were lower in pure PIUs,
suggest that differences exist in the quality of interpersonal relationships between pure PIUs and pure PDUs.
Problematic internet use can be regarded as another
form of behavioral addiction. Therefore, we hypothesized that PIUs share common temperamental characteristics with PDUs in the TCI evaluation. This study also
showed that although these two kinds of addictive patterns have common temperamental characteristics, they
are not the same and might be different from each other
with respect to sociability and interpersonal relationships.
There are several limitations to this study, which
should be taken into consideration when interpreting the
results. First, the inclusion criteria were determined by
associates working at the recruitment sites and not by
professionals who have a specialty in addictions. We did
not use formal diagnostic criteria, such as the Diagnostic
and Statistical Manual of Mental Disorders-IV (DSMIV), for the clinical diagnosis of PDUs. Second, the
number of subjects in the PDU group was relatively
small. Given the limited sample size, the differences in
TCI subscale scores for PDUs were not statistically significant. However, they showed higher NS and lower HA
than the other two groups. This pattern is consistent with
previous reports [6,17].
Pure PIUs seem to experience more social insensitiveness and interpersonal problems than adolescents
who do not have problematic internet use patterns. Further research is required to develop management programs targeted at these social and interpersonal characteristics.
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