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ABSTRACT

Background and aim: Whereas many studies on Internet gaming disorder (IGD) have used self-
report questionnaires, only a few have adopted clinical interviews and samples. The current study
aimed at using data from face-to-face diagnostic interviews, based on the criteria for IGD in the
DSM-5, to determine the Internet, gaming, and smartphone usage patterns of children and
adolescents. Methods: A latent class analysis was conducted using data collected through diag-
nostic interviews for Internet, gaming, and smartphone addiction with 190 participants (M =
13.14 years, SD = 2.46; 143 boys, 47 girls) who were part of a multicenter clinical cohort study.
Results: Participants were classified into four groups: pleasure-seeking (Class 1), internal-use
(Class 2), problematic-use (Class 3), and pathological-use (Class 4). The pleasure-seeking group
(8.11%) showed low tendencies in general and proper control. The internal-use group (17.63%)
showed significant increases in “cognitive salience” and “craving,” with strong internal desires.
The problematic-use group (37.28%) had no “interference with role performance”; however, they
displayed “difficulty regulating use” and “persistent use despite negative consequences,” with a
slight functional impairment. The pathological-use group (36.98%) scored the highest on all
these items, revealing a severe functional impairment. Compared to the other groups, the
pathological-use group had the highest depression and daily stress levels and displayed the lowest
levels of happiness. Conclusions: This study provides basic data to elucidate Internet, gaming,
and smartphone overuse patterns among children and adolescents, which could be used to
develop differentiated intervention strategies for each group.
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INTRODUCTION

Gaming addiction was first identified as Internet gaming
disorder (IGD) in the Diagnostic and Statistical Manual of
Mental Disorders, 5th Edition (DSM-5; American Psy-
chiatric Association [APA], 2013). Given the lack of
empirical research, it was classified as a condition for
further study and included as part of DSM-5 Section III,
Emerging Measures and Models, rather than being
considered a formal diagnosis (APA, 2013). Since 2014,
the World Health Organization (WHO) has indicated
gaming addiction as an important public health issue
(World Health Organization [WHO], 2014). In 2015,
gaming addiction was named “gaming disorder” (GD),
and its listing in the International Classification of Dis-
eases (ICD) was promoted (WHO, 2016). In 2019, GD
was passed as an official disease included in the ICD-11
(WHO, 2019). Preliminary data showed that addiction to
the Internet, games, and smartphones is a serious social
phenomenon, which requires clinical attention; however,
the introduction of GD as an official disease remains
debated (Aarseth et al., 2017; Kuss, Griffiths, & Pontes,
2017a, 2017b; Rumpf et al., 2018; VandenBrink, 2017).
Thus, diagnostic evidence is needed regarding the clinical
characteristics of GD. In addition to the existing games
and Internet addiction, the high accessibility and mobility
of smartphones has determined the inclusion of a
smartphone addiction too (Yu & Sussman, 2020).
Although the addictive behaviors, concepts, usage devices,
and usage contents are not clear yet, theories about the
psychological and biological foundations of the prob-
lematic use have been proposed. Further multidisciplinary
research is needed to define the problematic overuse of
Internet, games, and smartphones, users’ characteristics,
and social consensus regarding treatment techniques.
Internet, gaming, and smartphone addiction are not
affected by a single factor only; thus, various aspects should
be considered in the biopsychosocial framework, such as
personal characteristics, parent-related variables, peer-
related variables, and school-related variables. Depression
contributes to functional problems, such as restricting out-
door activities because of excessive use of the Internet,
gaming, and smartphones, as well as over-involvement with
virtual interpersonal relationships (Jo et al., 2019; Lee et al.,
2018; Liu et al, 2018; Wang, Cho, & Kim, 2018). Gaming
addiction is associated with low self-esteem, high impul-
siveness, and high aggressiveness (Park, Kim, & Kang, 2013;
Ryu et al, 2019; Wang et al., 2018). Children and adoles-
cents with high aggression and high harm-avoidance tend to
have an increased likelihood of gaming problems as they
obtain increased positive psychological rewards through
gaming (Park et al., 2013). High-risk groups for Internet
addiction include those with high stress and low happiness
levels (Kim & Yu, 2017; Lee et al., 2018; Park & Jo, 2018 ;
Ryu et al., 2019). Moreover, happiness has a mitigating in-
fluence on both smartphone (Park & Jo, 2018) and Internet
addiction (Muusses, Finkenauer, Kerkhof, & Billedo, 2014).

Most research has used a variable-centered approach,
exploring a single factor affecting Internet, gaming, and
smartphone addiction and its relationship with other vari-
ables (Jo et al,, 2019; Kim & Yu, 2017; Lee et al.,, 2018; Liu
et al., 2018; Muusses et al., 2014; Park et al., 2013; Park & Jo,
2018; Ryu et al., 2019). This approach assumes that partic-
ipants in the sample are taken from a single population and
sums multiple items into one addiction level. Therefore,
interpreting the heterogeneous individual differences within
addiction groups or the content of various items is chal-
lenging (Meyer & Morin, 2016).

Conversely, a person-centric approach assumes that the
relationships among variables differ between individuals
(Meyer & Morin, 2016) and estimates the attributes shared
by members in the same group by the levels of variables
(Magnusson, 2003). Therefore, a person-centric approach
would be beneficial to clarify the addictive usage patterns in
children and adolescents and determine their personal
characteristics through a latent class analysis (LCA) (Ver-
munt & Magidson, 2002).

The latent classes of Internet addiction and use have
previously been examined (Deleuze et al., 2015; Kwon &
Kwon, 2017; Park & Lee, 2018; Vermunt & Magidson, 2002;
Wang et al., 2018); however, most analyses were based on
aggregated sub-factor scores from the addiction scale or by
the type and level of addictive behavior, rather than each
item (Deleuze et al., 2015; Kwon & Kwon, 2017; Lee et al,,
2018; Park & Lee, 2018; Pickard, 2016). Previous research
relied on self-report questionnaires; thus, the addiction level
might be measured inaccurately because of the denial de-
fense mechanism, a characteristic of addiction (Pickard,
2016).

This study included an LCA of data collected through
face-to-face interviews conducted by clinical psychologists
and psychiatrists. The diagnostic criteria for IGD in the
DSM-5 were used to determine Internet, gaming, and
smartphone usage patterns in a multicenter clinical cohort
of children and adolescents. Additionally, we identified the
usage patterns to determine distinct groups of individuals
and examined the differences in users’ psychosocial char-
acteristics to provide a comprehensive understanding of
children and adolescents’ Internet, gaming, and smartphone
use. We asked, first, what are the latent subgroups of
Internet, gaming, and smartphone usage patterns in children
and adolescents? Second, what are the differences in psy-
chosocial variables in the identified latent subgroups?

MATERIALS AND METHODS

Participants and procedure

The c-CURE study is a prospective cohort study designed to
track the natural history of Internet, gaming, and smart-
phone addiction in children and adolescents, and identify
risks and protective factors. It was conducted from August
2015 to August 2019 in Seoul and Gyeonggi-do, Korea and
included 194 participants (Jo et al, 2019). Children,
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adolescents, and their primary caregivers who wished to
participate completed a screening questionnaire on Internet
and smartphone addiction. Participants with scores crossing
the screening threshold were eligible to participate. In this
study, data from 190 of the 194 participants were analyzed
(four people with incomplete diagnostic interviews for
addiction [DIA] were excluded).

Participants’ mean age was 13.14 (SD = 2.46), and
included 51 children and 139 adolescents (143 boys; 47
girls). Clinical psychologists and psychiatrists conducted
face-to-face, semi-structured interviews with the participants
and their primary caregivers. Participants and caregivers
also completed self-report questionnaires (Fig. 1). Follow-up
interviews with participants and caregivers were conducted
after three and six months. Finally, we standardized the
protocols, including training, to ensure the reliability and
validity of the diagnostic evaluation.

Diagnostic interview for Internet, gaming, and
smartphone addiction

The DIA is a semi-structured interview diagnostic tool
developed by adding “craving” to the nine diagnostic items
for IGD in the DSM-5 (Jo et al, 2019; Ryu et al., 2019).
Clinical psychologists and psychiatrists asked questions
related to Internet’s contents and devices. The DIA in-
terviews with each participant and primary caregiver lasted
approximately 15-20 min. Participants’ responses were

All participants
(7-18 years)

Self-report
screening criteria
K-scale = 95
SASSV-Male = 31
SASSV-Female = 33
S-scale = 42

Caregiver-report
screening criteria
O C=z=40
OAz32

Enrolled participants
N=1594

T DIA Missing excluded
& n=4
Study population
(Age M = 13.14, 5D = 2.46)
N =190
(boys = 143, girls = 47)

/\\

Children Adolescents
(7-12 years) (13-18 years)
n =51 n =139

Fig. 1. Study flow chart and sociodemographic characteristics. The
cutoff values for each screening scale are presented. K-scale: Korean
Scale for Internet Addiction for adolescents; SAS-SV: Smartphone
Addiction Scale-short form version; S-scale: Korean smartphone
addiction scale; O_C: Internet Addiction Proneness Scale for Child,
checked by caregivers; O_A: Internet Addiction Proneness Scale for
Adolescents, checked by caregivers; DIA: Diagnostic interview for
Internet, game, SNS, etc. addiction

combined with clinicians’ impressions and determined
whether participants were addicted to the Internet, gaming,
and/or smartphones. Items were rated on a four-point scale,
ranging from 0 to 3 (0: no information, 1: no symptoms, 2:
below threshold, and 3: above threshold), and the number of
DIA items were used to assess addiction (range = 0-10; 0-2
= mild-risk, 3-4 = moderate-risk, 5-10 = addicted). The
scale’s internal consistency for this study was o = 0.768 at
baseline and « = 0.813 at the six-month follow-up.

Internet and smartphone addiction scales

Internet addiction symptoms were measured using the
Korean Scale for Internet Addiction (K-scale), Young’s
Internet Addiction Test (YIAT) for children and adoles-
cents, the Internet Addiction Proneness Scale for Child
(O_C), and the Internet Addiction Proneness Scale for
Adolescents (O_A). Both contained observer’s scales
completed by the primary caregivers. Smartphone addiction
symptoms were measured using the Smartphone Addiction
Scale-short form version (SAS-SV) and the Smartphone
Addiction Scale (S-scale). Higher scores indicated higher
levels of Internet and smartphone addiction.

The K-scale is a 40-item questionnaire developed by the
National Information Society Agency. It is measured on a 4-
point Likert scale (Korean National Information Society
Agency, 2013), and in this study the Cronbach’s alpha was
0.940. The YIAT was developed by Young (Young, 1998),
and validated and translated into Korean by Kim et al. (Kim,
Lee, & Oh, 2003). It consists of 20 questions rated on a 5-
point Likert scale with an internal consistency in this study
of 0.928. Primary caregivers completed the observer’s scales
comprising 15 items rated on a 4-point Likert scale. The
internal consistency in this study was 0.861 for O_C and
0.867 for O_A (Kim et al., 2015; Korean National Infor-
mation Society Agency, 2011). The 10-item SAS-SV was
rated on a 6-point Likert scale with an internal consistency
of 0.903 in this study (Kwon, Kim, Cho, & Yang, 2013).
Different cutoff values were suggested for each sex group
based on the ROC analysis. The SAS-SV has cutoff values of
31 points for boys and 33 points for girls, which indicate
problematic use. The 15-item S-scale is measured on a 4-
point Likert scale with an internal consistency of 0.898 in
this study (Kim, Chung, Lee, Kim, & Jeon, 2016).

Psychosocial variables

Psychosocial variables associated with Internet, gaming, and
smartphone addiction, such as depression, impulsivity,
aggression, everyday stress, and happiness were measured,
with higher scores indicating higher levels of the variables.

The Children Depression Inventory (CDI) and Beck
Depression Inventory-II (BDI-II) were used to measure
depression in children and adolescents, respectively. The
BDI-II includes 21 items on a 4-point scale and was devel-
oped by Beck et al. (Beck, Steer, & Brown, 1996) and vali-
dated in Korean by Lee et al. (Lee, Lee, Hwang, Hong, &
Kim, 2017). The Cronbach’s alpha in this study was 0.944.
The 27-item CDI was adapted from the BDI for use with
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school-aged children (Kovacs, 1983), and translated into
Korean by Cho and Lee (1999). It is rated on a 3-point scale,
and in this study, the Cronbach’s alpha was 0.813.

The Barratt Impulsiveness Scale-II (BIS-II), which mea-
sures impulsiveness (Barratt & White, 1969), was translated
by Lee into Korean (1992). The BIS-II assesses 23 items on a
4-point scale, and the internal consistency in this study was
0.821.

The Aggression Questionnaire (AQ) for measuring
aggression levels was developed by Buss and Perry (1992)
and translated into Korean by Seo and Kwon (2002); it
consists of 27 items measured on a 5-point Likert scale. Its
internal consistency in this study was 0.884.

The Daily Hassles Questionnaire (DHQ) developed by
Rowlison and Felner (1988) and translated into Korean by
Han and Yoo (1995) was used to measure adolescents’ daily
stress was. It includes 36 questions on a 4-point Likert scale
with internal consistency in this study of 0.934.

The Happy Scale was developed to measure the happi-
ness of Korean adolescents (Bang et al., 2007). It consists of
four sub-factors: self-concept, family relationships, leisure
activities, and friendship. This 30-item scale is measured on
a 4-point Likert scale, with an internal consistency in this
study of 0.922.

Statistical analyses

Data analyses comprised two stages. Latent class modeling
based on the 10 DIA items was performed with Mplus 8.0,
and maximum likelihood estimation was used. Differences
in psychosocial variables among latent groups were analyzed
with SPSS 23.0 (SPSS, Inc., Chicago, IL, USA). First, LCA
was used to classify the latent classes of Internet, gaming,
and smartphone usage patterns among participants based on
the 10 DIA items. To perform the LCA, the number of
clusters was determined. Given the lack of a widely accepted
statistical indicator, several statistical information indices
were used in combination (Nylund-Gibson, Asparouhov, &
Muthén, 2007). Specifically, the number of latent classes was
determined using Akaike’s information criterion (AIC;
Akaike, 1987), Bayesian information criterion (BIC;
Schwarz, 1978), and sample-size-adjusted BIC (SABIC;
Sclove, 1987). For these indices, lower values indicated better
agreement with the model (Muthén, 2004). A class was
added when the proportion of participants belonging to the
latent class was at least 5% (Jung & Wickrama, 2008). If the
Lo-Mendell-Rubin adjusted likelihood ratio test (LMR LRT;
Lo, Mendenll, & Rubin, 2001) and bootstrap likelihood ratio
test (BLRT; McLachlan & Peel, 2000), which statistically
analyzed the research hypothesis assuming the number of
latent classes as k and the null hypothesis assuming the
number of latent classes as k-1, have a significant probability
of less than 0.05, the null hypothesis is rejected and the
research hypothesis is adopted. Entropy, which assesses the
quality of latent class classification, increases as the proba-
bility of belonging to one latent class is close to 1 while the
probability of belonging to another latent class is close to
0 (Ramaswamy, DeSarbo, Reibstein, & Robinson, 1993).

Therefore, the range of entropy is between 0 and 1. If it is
about 0.6, 80% or more, it is considered properly classified,
and if it is 0.8 or more, 90% or more is considered properly
classified (Muthén, 2004). In fact, entropy can be used to
determine if too many latent classes are extracted and
determine the usefulness of LCA to see whether the set of
indicators are actually suitable for grouping in the samples.
Separately, in accordance with the recommendations of
Muthén and Muthén (2000), the interpretability of each
latent class and ratio of latent class to samples were
considered. The final number of latent classes was deter-
mined combining the values of each information criteria
index, and the ratio and interpretability of each latent class.
To clarify Internet, gaming, and smartphone usage patterns
per latent class, the collective characteristics of the latent
class were interpreted.

Second, after the latent classes were divided, chi-square
tests, analyses of variance (ANOVAs), and paired-sample ¢-
tests were conducted to verify the differences in psychosocial
variables between the latent classes. The differences between
the groups that showed significant differences in the
ANOVA were examined in more detail through Duncan’s
post-hoc test. In addition, paired t-tests were conducted to
identify the changes in Internet, gaming, and smartphone
addiction symptoms and average Internet use on weekdays
and weekends after six months.

Ethics

This study was approved by the Institutional Review Boards
for human participants of Uijeonbu St. Mary’s Hospital (no.
UC150NMI0072), Eulji University Eulji Hospital (no.,
EMCS2015-05-020-001), and SMG-SNU Boramae Medical
Center (no. 16-2016-4). Written consent was obtained from
all participants and their primary caregivers after the re-
searchers explained the study and discussed confidentiality
and voluntary participation. This study was conducted in
accordance with the Declaration of Helsinki.

RESULTS

Latent classes of Internet, gaming, and smartphone
use

Determining the number of latent classes. The models
assuming two, three, four, five, six, and seven latent classes
were estimated to determine the number of latent classes by
Internet, gaming, and smartphone usage patterns. Table 1
shows the concordance indices of the latent class models
with different numbers of latent classes. Consequently, the
AIC and SABIC values were lowest when the number of
latent classes was four (Muthén, 2004). The value of BIC
increased as the number of latent classes increased; however,
the rate of change decreased after four latent classes. Further,
the quality of classification was over 90% because entropy
was 0.836 (i.e., >0.8; Muthén, 2004). Although the proba-
bilities of LMR LRT and BLRT were not significant (p >
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Table 1. Fit measures of latent classes models

Number of latent class

Classification criteria 2 3 4 5 6 7

Information criteria AIC 3,140.577 3,121.706 3,117.870 3,120.846 3,125.881 3,135.313
BIC 3,273.705 3,323.022 3,387.373 3,458.537 3,531.759 3,609.378
SABIC 3,143.834 3,126.632 3,124.464 3,129.108 3,135.811 3,146.911

Classification quality ENTROPY 0.835 0.763 0.836 0.826 0.858 0.885
LMR LRT <0.001 0.209 0.413 0.821 0.835 0.763
BLRT <0.001 <0.001 0.070 0.176 0.278 0.370

Final class proportion (%) Class 1 63.06 34.95 8.11 20.67 12.05 3.69
Class 2 36.94 27.63 17.63 20.49 6.28 19.56
Class 3 37.42 37.28 7.99 30.19 35.38
Class 4 36.98 19.83 8.15 4.62
Class 5 31.02 22.94 17.33
Class 6 20.39 11.63
Class 7 7.79

Notes: AIC: Akaike’s information criterion, BIC: Bayesian information criterion, SABIC: sample size-adjusted Bayesian information
criterion, LMR LRT: Lo-Mendell-Rubin adjusted likelihood ratio test, BLRT: bootstrap likelihood ratio test. All values of LMR LRT and

BLRT indicate the P-value.

0.05), the relatively small number of cases (N = 190) may
have influenced these results (Rost, 2006). When the number
of latent classes was four, the proportion of latent classes was
evenly distributed and a clinical interpretation was possible.
Thus, the final number of latent classes was four.

Forms of latent classes. Table 2 and Fig. 2 show the mean,
standard error, and stress levels of the DIA items for the four
latent classes, which were named using each latent class’s
characteristics with the following related variables. For Class
1, the levels of DIA 4 (difficulty regulating use) and DIA 6
(persistent use despite negative consequences) increased
negligibly; however, the remaining items showed a low level
of about 0.200 or lower overall; thus, the class was named
the “pleasure-seeking” group. For Class 2, DIA 1 (cognitive
salience) and DIA 10 (craving) levels increased significantly,
DIA 7 (deceiving) increased negligibly, and the levels of all
other items were noticeably lower than 0.100. Given that the

problematic behavioral characteristics of Internet, gaming,
and smartphone use were appearing inherently, Class 2 was
called the “internal-use” group. For Class 3, DIA 9 (inter-
ference with role performance) was 0; however, DIA 4
(difficulty regulating use) and DIA 6 (persistent use despite
negative consequences) increased considerably, with a slight
functional impairment. Class 4, on the other hand, showed
the highest levels on all DIA items compared to the other
latent classes. In particular, the levels of DIA 4 (difficulty
regulating use), DIA 6 (persistent use despite negative con-
sequences), and DIA 9 (interference with role performance)
were significantly higher than those of other potential
groups, indicating severe functional impairment. Conse-
quently, Class 3 was named the “problematic-use” group,
and Class 4 was named the “pathological-use” group.
Fifteen people (8.11%) were in the pleasure-seeking
group (Class 1), 34 (17.63%) in the internal-use group (Class
2), 71 (37.28%) in the problematic-use group (Class 3), and

Table 2. Means and standard errors of DIA items for the four latent groups

Class 1 Class 2 Class 3 Class 4
M SE M SE M SE M SE

DIA 1 (cognitive salience) 0.193 0.111 0.590 0.115 0.789 0.092 0.916 0.038
DIA 2 (withdrawal) 0.066 0.066 0.000 0.000 0.498 0.128 0.793 0.072
DIA 3 (tolerance) 0.153 0.114 0.068 0.051 0.326 0.144 0.887 0.068
DIA 4 (difficulty regulating use) 0.281 0.150 0.013 0.172 0.767 0.070 0.938 0.066
DIA 5 (decrease in other activities) 0.000 0.000 0.069 0.049 0.145 0.083 0.604 0.091
DIA 6 (Persistent use despite negative 0.355 0.142 0.000 0.000 0.585 0.104 0.770 0.071

consequences)
DIA 7 (deceiving) 0.184 0.110 0.037 0.040 0.104 0.057 0.477 0.089
DIA 8 (escape of negative feelings) 0.206 0.105 0.230 0.081 0.193 0.057 0.348 0.077
DIA 9 (interference with role 0.195 0.104 0.030 0.031 0.000 0.000 0.256 0.085

performance)
DIA 10 (craving) 0.226 0.118 0.604 0.100 0.947 0.037 0.985 0.016
Final class proportion (%) 8.11 17.63 37.28 36.98

Notes: DIA: Diagnostic interview for Internet, game, SNS, etc. addiction; M: mean; SD: standard deviation.
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Fig. 2. Form of four latent classes by DIA item

70 (36.98%) in the pathological-use group (Class 4). Each
group included significantly more boys than girls; however,
the gender differences between groups were statistically non-
significant (Table 3). The mean ages were 12.00 (SD = 3.44)
in the pleasure-seeking group, 12.59 (SD = 2.82) in the
internal-use group, 13.18 (SD = 2.65) in the problematic-use
group, and 13.60 (SD = 1.63) in the pathological-use group.
Thus, age and IGD symptoms were associated. The number
of adolescents was significantly higher than that of children
in all groups, and the difference in age group by latent class
was also significant (x> = 12.244, p < 0.01).

Clinical characteristics of Internet gaming disorder
(IGD) diagnosis groups

Differences in Internet-usage characteristics and addiction-
related variables. Tables 4, 5, and 6 show the differences in
the Internet-usage characteristics and addiction-related
variables across the latent classes. The differences in the
Internet-usage patterns and Internet-enabled devices were
not significant. Specifically, most latent classes used the
Internet for games and videos (Table 4). While the pleasure-
seeking (Class 1) and the internal-use groups (Class 2)
tended to use a single smartphone device, the problematic-
use (Class 3) and the pathological-use (Class 4) groups
tended to use two or more devices.

The age when the participants first started using the
Internet, online games, and smartphones was not statistically
different per latent class (Table 5). Further, the average

weekday use time was not significantly different between
groups (F (3,186) = 0.959, p = 0.413); however, the average
weekend use time was significantly different (F (3,186) =
2917, p < 0.05). On weekdays and weekends, the average
Internet use time was the highest for the problematic-use
group, followed by the pathological-use, internal-use, and
pleasure-seeking groups. Duncan’s post-hoc analyses
showed that the average Internet use time for the pleasure-
seeking group was 260.44 min, which was lower than the
402.68 min of the problem-use and the 392.31 min of the
pathological-use groups.

Concerning addiction levels among the four latent clas-
ses, significant differences were found for all scales except
for the SAS-SV, S-scale (Table 6). Post-hoc analyses revealed
that the number of 3-point DIA threshold scores was highest
in the problematic-use group (M = 4.30, SD = 1.061), fol-
lowed by the pathological-use group (M = 6.91, SD =
1.349). Scores were lower for the internal-use and pleasure-
seeking groups than for the problematic-use group; however,
the differences between the two groups were non-significant.
The K-scale and the Y-IAT-K scale, which were used to
examine participants’ Internet addiction levels, were the
highest for the pathological-use group and lowest for the
pleasure-seeking group. Parental observers’ scales for chil-
dren’s and adolescents’ Internet and smartphone addiction
were the lowest in the internal-use group and highest in the
pathological-use group.

Differences in psychosocial variables. As shown in Table 7,
there were significant differences in adolescents’ daily stress
(F (3,181) = 3.397, p < 0.05) and total happiness scores (F
(3,180) = 5.751, p < 0.01), self-concept (F (3,180) = 5.769, p
< 0.01), family relationships (F (3,180) = 3.991, p < 0.01),
leisure activities (F (3,180) = 4.027, p < 0.01), and depres-
sion in adolescents (F (3,132) = 3.951, p < 0.05), being
comparatively higher in the problematic-use and patholog-
ical-use groups than in the pleasure-seeking group. Ado-
lescents’ daily stress levels (DHQ) were significantly higher
and happiness levels (Happy) were significantly lower in the
pathological-use group than in the pleasure-seeking group.
Self-concept was higher in the pleasure-seeking and inter-
nal-use groups than in the pathological-use group; however,
the two groups were not statistically different. Family re-
lationships were lower in the pathological-use and prob-
lematic-use groups than in the pleasure-seeking group;

Table 3. Number of cases for the four latent groups based on DIA items

Class 1 Class 2 Class 3 Class 4
Pleasure-seekingn Internal-usen Problematic-usen Pathological-usen
(%) (%) ) (%) Al X
Sex Male 10 (66.7) 25 (73.5) 52 (73.2) 56 (80.0) 143 (753)  1.650
Female 5 (33.3) 9 (26.5) 19 (26.8) 14 (20.0) 47 (24.7)
Age Children 7 (46.7) 14 (41.2) 20 (28.2) 10 (14.3) 51 (26.8) 12.244"
group  Adolescents 8 (53.3) 20 (58.8) 51 (71.8) 60 (85.7) 139 (73.2)
All 15 (100) 34 (100) 71 (100) 70 (100) 190 (100)

* p < 0.05 % p <0.01, *** p < 0.001.

DIA: Diagnostic interview for Internet, game, SNS, etc. addiction. Age is ordinary age (Korean age).
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Table 4. Internet-usage characteristics of the four latent groups based on DIA items

Class 1(n = 15)

Class 2(n = 34)n

Class 3(n = 71)n

Class 4(n = 70)n

1 (%) (%) (%) (%) X
Internet content (percentage in all groups) 9.005
1. Games 5(2.6) 4 (2.1) 18 (9.5) 16 (8.4)
2. Social networking 1 (0.5) 3 (1.6) 6 (3.2) 1 (0.5)
services
3. Other (e.g., YouTube, 2 (1.1) 2 (1.1) 5 (2.6) 5 (2.6)
AfricaTV)
4. Combination 1. 7 (3.7) 6/1 25 (13.2) 17/6 42 (22.1) 2716 48 (25.3) 32/8
2. 1/0 2/6 6/8 7/3
3. 0/6 6/13 9/28 9/37
Internet device (percentage in all group) 14.588
Personal computer 3 (1.6) 1 (0.5) 7 (3.7) 12 (6.3)
Smart phone 8 (4.2) 20 (10.5) 26 (13.7) 23 (12.1)
Other (e.g., tablet) 0 1 (0.5) 1 (0.5) 0
Combination 42.1) 12 (6.3) 37 (19.5) 35 (18.4)

DIA: Diagnostic interview for Internet, game, SNS, etc. addiction.
4. Combination: This means that content 1-3 is used as two duals. The left side of / is the primary Internet content and the right side of / is

the secondary Internet content in the Internet content-combination.

however, the difference between the pathological-use and
problematic-use groups was non-significant. Leisure activity
scores were the highest in the pleasure-seeking group;
however, the differences among the three other groups were
non-significant.

Changes at the six-month follow-up. Table 8 shows the
results of the correspondence sample t-test regarding the
changes in Internet, game, and smartphone addiction
symptoms and Internet use after six months. In the plea-
sure-seeking group, 10 out of 15 people completed six-
month follow-up evaluations, and the 3-point DIA threshold
scores and use times were statistically the same over time.

In the internal-use group, 28 out of 34 people completed
six-month follow-up evaluations, the 3-point DIA threshold
scores and use times remained statistically unchanged.

On the other hand, the problematic-use group showed a
significant change in the 3-point DIA threshold scores and
average weekend Internet use time. Specifically, when

compared to the 3-point DIA threshold scores and average
weekend Internet use at the six-month follow-up, the 3-
point DIA threshold scores and average weekend Internet
use were significantly higher at baseline (Table 8).

The pathological-use group showed a significant change
in the 3-point DIA threshold scores. Specifically, when
compared to the 3-point DIA threshold scores at the six-
month follow-up, the 3-point DIA threshold scores were
significantly higher at baseline. The average weekly and
weekend Internet use times of the pathological-use group
did not change significantly.

DISCUSSION

This study identified four latent classes of children and ad-
olescents who were Internet, gaming, and smartphone users
through a semi-structured assessment using the DIA
developed by the c-CURE research team. Further, this study

Table 5. Internet-using behaviors of the four latent groups based on DIA items (N = 190)

Class 1(n = 15) Class 2(n = 34)

Class 3(n = 71) Class 4(n = 70)

M (SD) [95% CI] F Duncan

Age when first began 6.53 (2.326) 7.65 (1.704) 7.41 (1.952) 7.63 (2.342) 1.229

using: Internet [5.25-7.82] [7.05-8.24] [6.95-7.88] [7.07-8.19]
Age when first began 7.00 (2.360) 8.03 (2.263) 8.20 (2.500) 8.30 (2.176) 1.338

using: Internet [5.69-8.31] [7.24-8.82] [7.60-8.80] [7.78-8.82]

gaming
Age when first began 8.40 (2.558) 8.53 (2.377) 8.73 (1.841) 8.64 (2.000) 0.143

using: smartphone [6.98-9.82] [7.70-9.36] [8.29-9.17] [8.17-9.12]
Usage time: weekdays 198.00 (157.444) 237.94 (164.865) 260.70 (115.367) 256.17 (145.644)  0.959

(min/day) [110.81-285.19] [180.42-295.47] [233.40-288.01] [221.44-290.90])
Usage time: weekends 264.00 (156.379) 348.53 (165.971) 402.68 (171.414) 39231 (197.311) 2917 1<3 =4

(min/day)

[177.40-350.60]

[290.62-406.44]

[362.10-443.25]

[345.27-439.36]

* p < 0.05,** p < 0.01, ** p < 0.001.
DIA: Diagnostic interview for Internet, game, SNS, etc. addiction. Age is ordinary age (Korean age).
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Table 6. Internet and smartphone addiction scale of the four groups based on DIA items (N = 190)

Class 1 Class 2 Class 3 Class 4
(n = 15) (n = 34) (n=171) (n = 70)
M (SD) [95% CI] F Duncan
DIA 2.00 (1.927) 1.62 (0.985) 430 (1.061) 6.91 (1.349) 168.879"" 2=1<3<4
3-point score [0.93-3.07] [1.27-1.96] [4.04-4.55] [6.59-7.24]
K-scale 64.13 (12.182) 67.21 (17.367) 75.72 (17.496) 79.91 (20.801) 5.424" 1<4
[57.39-70.88] [61.15-73.27] [71.58-79.86] [74.92-79.86]
SAS-SV 23.07 (7.741) 27.71 (12.112) 30.01 (11.262) 29.22 (13.250) 1.513
[18.78-27.35] [23.48-31.93] [27.35-32.68] [26.03-32.40]
S-scale 29.13 (7.130) 31.65 (8.301) 34.75 (7.942) 33.54 (10.043) 2.187
[25.18-33.08] [28.75-34.54] [32.87-36.63] [31.12-35.95]
Y-IAT-K 38.23 (10.772) 41.44 (15.613) 49.34 (16.344) 50.59 (16.603) 4.159" 1<4
[31.72-44.74] [35.99-46.89] [45.26-53.43] [46.41-54.77]
O_C (n = 51) 44.29 (3.773) 41.00 (3.721) 47.20 (5.961) 49.90 (4.866) 73817 2<4
[40.80-47.78] [38.85-43.15] [44.41-49.99] [46.40-53.40]
O_A (n = 139) 39.75 (6.902) 36.70 (1.738) 41.60 (7.031) 43.95 (6.390) 5.895" 2<3=4
[33.98-45.52] [33.06-40.34] [39.60-43.60] [42.30-45.60]

*p < 0.05, % p < 0.01, ** p < 0.001.

DIA: Diagnostic interview for Internet, game, SNS, etc. addiction; K-scale: Korean Scale for Internet Addiction for adolescents; SAS-SV:
Smartphone Addiction Scale-short form version; S-scale: Korean Smartphone Addiction scale; O_C: Internet Addiction Proneness Scale for
Child, checked by caregivers; O_A: Internet Addiction Proneness Scale for Adolescents, checked by caregivers.

examined differences across the latent classes for variables
related to Internet, gaming, and smartphone addiction.

We found that the Internet, gaming, and smartphone
usage patterns of children and adolescents could be classified
into four latent classes: pleasure-seeking group (Class 1:
8.11%), internal-use group (Class 2: 17.63%), problematic-
use group (Class 3: 37.28%), and pathological-use group

(Class 4: 36.98%). Using the 3-point DIA threshold scores,

the pleasure-seeking (Class 1) and internal-use group (Class

Table 7. Psychosocial variable of the four groups based on DIA items (N = 190)

2) were mild-risk groups, the problematic-use group was a
moderate-risk group, and the pathological-use group was an
addicted group. The moderate-risk and addicted group
together accounted for 74.26%— significantly higher than
the mild-risk group—which is in contrast with previous

Class 1(n = 15)

Class 2(n = 34)

Class 3(n = 71)

Class 4(n = 70)

M (SD) [95% CI] F Duncan
CDI(n = 51) 13.00 (4.726)[8.63- 12.50 (7.346)[8.26- 10.68 (5.067)[8.24- 14.70 (8.667)[8.50- 0.864
17.37] 16.74] 13.13] 20.90]
BDI-lI(n = 139) 425 (4.166)[0.77-  9.15 (9.675)[4.62- 16.10 (12.701) 15.83 (12.148) 39517 1<3,4
7.73] 13.68] [12.49-19.71] [12.63-19.02]
BIS-II 53.57 (11.359) 52.44 (7.110) 56.38 (11.140) 56.53 (9.764) 1.645
[47.01-60.13] [49.96-54.92] [53.70-59.05] [54.17-58.89]
AQ 58.57 (17.531) 56.76 (10.462) 60.39 (15.267) 62.38 (18.300) 1.001
[48.45-68.69] [53.11-60.42] [56.66-64.11] [57.95-66.81]
DHQ 58.36 (14.913) 60.24 (16.644) 68.41 (17.402) 69.95 (18.903) 3.397" 1<4
[49.75-66.97] [54.43-66.04] [64.23-72.59] [65.07-74.22]
Happiness: total 66.14 (13.444) 60.44 (14.262) 54.84 (14.601) 50.79 (16.214) 57517 4<1
[58.38-73.91] [55.46-65.42] [51.33-58.35] [46.84-54.75]
Happiess: self-concept 24.21 (6.693) 23.79 (5.897) 20.70 (6.680) 18.58 (7.320) 57697 4<2,1
[20.35-28.08] [21.74-25.85] [19.09-22.30] [16.80-20.37]
Happiness: family 24.14 (5.503) 21.26 (7.296) 18.87 (6.526) 18.15 (7.099) 3.991" 4,3<1
relationships [20.97-27.32] [18.72-23.81] [17.30-20.44] [16.42-19.88]
Happiness: leisure 9.50 (2.029)[8.33—  7.88 (2.240)[7.10-  7.72 (2.733)[7.07-  7.09 (2.248)[6.54-  4.027" 4,3,2<1
activities 10.67] 8.66] 8.38] 7.64]
Happiness: friendship 8.29 (1.858)[7.21-  7.50 (2.585)[6.60-  7.55 (2.862)[6.86-  6.97 (2.674)[6.32—-  1.170

9.36]

8.40]

8.24]

7.62]

* p < 0.05,** p < 0.01, ** p < 0.001.
DIA: Diagnostic interview for Internet, game, SNS, etc. addiction; CDI: Children Depression Inventory; BDI-II: Beck Depression Inventory-
II; BIS-II: Barratt Impulsiveness Scale-II; AQ: Aggression Questionnaire; DHQ: Daily Hassles Questionnaire; Happy: Happiness index of
Korean adolescents. M: mean, SD: standard deviation.
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Table 8. Comparison of DIA threshold scores and use time of the four latent groups over time

Variable M SD T df
Pleasure-seeking (Class 1)n = 10 DIA 3-point score Baseline 1.40 1.776 0.885 9
6 mo. FU 1.00 1.563
Usage time: weekdays (min/day) Baseline 195.00 177.904 —0.546
6 mo. FU 208.50 215.691
Usage time; weekend (min/day) Baseline 258.00 171.581 0.499
6 mo. FU 243.00 202.707
Internal-use (Class 2)n = 28 DIA 3-point score Baseline 1.64 1.026 —0.112 27
6 mo. FU 1.68 1.588
Usage time: weekdays (min/day) Baseline 222.50 163.018 1.501
6 mo. FU 181.43 121.067
Usage time: weekend (min/day) Baseline 326.79 165.598 1.907
6 mo. FU 258.21 154.777
Problematic-use (Class 3) n = 43 DIA 3-point score Baseline 4.37 1.113 4896 42
6 mo. FU 2.93 1.82
Usage time: weekdays (min/day) Baseline 246.43 113.327 1.836
6 mo. FU 206.90 140.634
Using time: weekend (min/day) Baseline 396.43 151.606 2.464°
6 mo. FU 324.05 182.370
Pathological-use (Class 4) n = 48 DIA 3-point score Baseline 6.90 0.994 7292 47
6 mo. FU 4.25 2.410
Usage time: weekdays (min/day) Baseline 249.39 156.104 0.195
6 mo. FU 245.61 137.271
Using time: weekend (min/day) Baseline 381.43 198.148 0.114
6 mo. FU 377.76 217.471

*p < 0.05,** p < 0.01, ** p < 0.001.

DIA: Diagnostic interview for Internet, game, SNS, etc. addiction, M: mean, SD: standard deviation, FU: follow-up.

studies reporting only 20-30% of the participants to be
problematic users (Kwon & Kwon, 2017; Wang et al., 2018).
However, this study’s data were collected through a clinical
cohort study, where only participants who exceeded the
cutoff criteria for self-reported addiction were included.
Using the DSM-5 diagnostic criteria for IGD and ICD-11
diagnostic criteria for GD, we found that the IGD group
accounted for 32.4%, and the GD group accounted for 6.4%
(Jo et al., 2019), suggesting that the pathological-use group
(Class 4) is a high-risk group for Internet, gaming, and
smartphone addiction. The IGD of DSM-5 and GD of ICD-
11 were proposed for the diagnostic criteria, but did not
include the severity criteria (APA, 2013; WHO, 2019). The
four latent classes can be interpreted as the severity of
symptoms caused by the use of the Internet, games, and
smartphones, providing clinical implications.

When examining each latent class and the characteris-
tics of addiction-related variables, the pleasure-seeking
group (Class 1) showed slightly higher levels of “difficulty
regulating use” and “persistent use despite negative con-
sequences.” Consistent with this, the average Internet,
gaming, and smartphone use time was the lowest in this
group, and the 3-point DIA threshold score was relatively
lower compared to the other groups. This group was
experiencing the joy of use. The internal-use group (Class
2) showed significantly higher levels of “cognitive salience,”
“craving,” and a slight increase in “deceiving.” This group
had internal desires rather than displaying outward be-
haviors. Their average weekday/weekend Internet use was

the second lowest, next to that of the pleasure-seeking
group (Class 1).

The addiction-related scales, self-reported by children
and adolescents, were the lowest among the pleasure-seeking
group, whereas the observer’s scale of addiction was higher
than that of the internal-use group (Class 2). It was the
opposite for the internal-use group (Class 2). The DIA point
threshold level also showed less variation and a lower level
than the pleasure-seeking group (Class 1), suggesting that
the caregivers may have strict standards, such as supervising
Internet, games, and smartphones use (Park & Noh, 2019),
even though the pleasure-seeking group’s (Class 1) use was
comparable to their peers. As the internal-use group (Class
2) primarily had internal desires, their responses to items
about behavioral aspects were lower than the pleasure-
seeking group (Class 1), indicating that internal desires may
not lead to actual behaviors. In other words, the “denial”
defense mechanism, a characteristic of addiction, may have
been involved (Pickard, 2016). In addition, caregivers may
not have noticed usage problems as their children’s/adoles-
cents” internal desires were not visible.

The problematic-use group (Class 3) scored 0 on the
item “inference with role performance”; however, they
showed significantly higher levels of “difficulty regulating
use” and “persistent use despite negative consequences.” The
pathological-use group (Class 4) showed the most increase
across all three items and scored the highest among the
groups on other items. The 3-point DIA threshold scores for
these groups were high with mean weekend use being
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significantly higher than in the pleasure-seeking group
(Class 1). In other words, because of excessive use, the
problematic-use group (Class 3) showed some functional
impairment, and the problematic behaviors were manifest-
ing externally. The pathological-use group (Class 4) showed
severe functional impairment displaying external problem-
atic behaviors as well as internal desires. The problematic-
use group (Class 3) showed a higher ratio of using a single
smartphone device or using two devices by pairing a
smartphone with a personal computer or tablet. In addition,
their average weekday/weekend Internet use was higher than
the pathological-use group (Class 4) and the highest of all
four groups. Further, the problematic-use group (Class 3)
had the highest scores on the smartphone addiction-related
scales. We posit that the problematic-use group (Class 3)
began to show problematic behaviors owing to ease of access
to their smartphones.

As for the gender characteristics, there was no statisti-
cally significant difference among classes, but considering
the characteristics of the study participants who show more
game use problems, there is a higher frequency of boys than
girls in the group with high severity (Table 3). Previous
studies also show that boys report the game use problem
more frequently than girls, whereas girls have more social
network service (SNS) use problems (Dufour et al.,, 2016;
Kuss, Griffiths, Karila, & Billieux, 2013; Stavropoulos et al.,
2018). When children and adolescents were compared ac-
cording to age, the frequency of adolescents increased
significantly as the severity of use problems increased (Ta-
bles 2 and 3). As adolescents tend to pursue their private
needs, they appear to be at a relatively high risk of devel-
oping Internet addiction (Stavropoulos et al., 2018). In this
study, we cannot conclude that the characteristics of the four
groups explain the development of the use problem, but we
can assume that the severity of Internet, game, and smart-
phone addiction problems increases with age.

Concerning the differences in psychosocial variables
between latent classes, the pleasure-seeking group (Class 1)
had the lowest level of depression and daily stress and the
highest level of happiness. Self-concept, family relationships,
and leisure activities—sub-factors of the adolescent happi-
ness index—were all significantly higher than other groups.
On the other hand, the pathological-use group (Class 4)
showed the highest levels of depression and daily stress and
lowest levels of happiness compared to the pleasure-seeking
group (Class 1). This is consistent with previous studies (Jo
et al., 2019; Kim & Yu, 2017; Lee et al., 2018b, 2018a; Liu
et al., 2018; Muusses et al., 2014; Park & Jo, 2018; Ryu et al.,
2019; Wang et al., 2018). Depression and stress were risk
factors for problematic use of the Internet, games, and
smartphones, whereas happiness (including self-concept),
family relationships, and leisure activities were protective
factors. The internal-use group (Class 2) had the highest
happiness index related to self-concept, similar to the plea-
sure-seeking group (Class 1). Leisure activities were the
lowest; similar to the problematic-use (Class 3) and patho-
logical-use (Class 4) groups. This implies that the internal-
use group (Class 2) may only have internal desires for the

use of Internet, games, and smartphones, showing no out-
ward functional impairment; however, they may transition
to the problematic-use group if the condition persists.
Therefore, participants in the internal-use group (Class 2)
should not be overlooked.

Depression levels were significant only among adolescents
(Class 1<Classes 3 and 4). Adolescents cope with physical,
emotional, and behavioral changes, and experience a variety
of adaptation challenges (Achenbach & Edelbrock, 1983).
Adolescents, rather than children, have severe mood swings
and emotional instability, and are subjected to full-scale ac-
ademic stress because of the environmentally oriented edu-
cation system and competitive school atmosphere.
Consequently, children and adolescents spend their leisure
time playing games or watching videos, which can be accessed
easily and do not take much time (Kim & Yu, 2017).
Therefore, teenagers and children should be encouraged to
engage in leisure activities other than the Internet, gaming,
and smartphones, for which a supportive environment should
be created (Chung, Lee, Lee, & Lee, 2017).

Concerning the six-month follow-up, the overall levels of
addiction and use decreased. In this c-CURE study, after the
baseline evaluation, the psychiatrists explained the evalua-
tion results and briefly provided face-to-face counseling on
parenting and the use of Internet, games, and smartphones.
By conducting three- and six-month face-to-face follow-up
evaluations, participants could monitor their own Internet,
gaming, and smartphone usage patterns and self-manage
their behaviors with encouragement and advice from clinical
psychologists. This seems to have worked as a short-term
education and counseling intervention. Specifically, the 3-
point DIA threshold scores showed a significant reduction in
the problematic-use (Class 3) and pathological-use (Class 4)
groups. The average weekday/weekend Internet use of the
problematic-use group (Class 3) significantly decreased,
whereas the average Internet use time of the pathological-
use group (Class 4) remained statistically the same as
baseline. The average weekday/weekend Internet use time of
the internal-use group did not decrease significantly. For the
problematic-use (Class 3) and internal-use (Class 2) groups,
we posit that the problematic tendencies in Internet, gaming,
and smartphone usage could be addressed to prevent po-
tential- or high-risk users by proactively identifying future
problems and providing short-term psychoeducation (Park,
Jon, Hong, Jung, & Hong, 2017; Park, & Noh, 2019; Yang, &
Kim, 2018). Guidelines on use of Internet, games, and
smartphones are needed to cultivate healthy use habits as a
primary prevention and intervention for high-risk groups.
Furthermore, a community-based prevention system
providing psychological services and education on these
matters is needed in the community (Chung et al., 2017).

Although the 3-point DIA threshold scores decreased in
the pathological-use group (Class 4), their Internet, gaming,
and smartphone use remained constant, suggesting that the
symptoms were temporarily alleviated. Addiction symptoms
are difficult to treat at once, as they tend to worsen over
time, or may relapse after recovery (Marlatt & Gordon,
1980). One study reported that two-thirds of 367 patients
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with IGD, who had completed a 5-year follow-up, received
cognitive behavioral therapy for IGD, and medicated for
comorbid conditions for eight weeks, did not fully recover
and experienced ongoing difficulties (Han, Yoo, Renshaw, &
Petry, 2018). Therefore, the pathological-use group (Class 3),
a high-risk group, may require extensive intervention,
including basic psychoeducation, cognitive behavioral ther-
apy, coexisting disease treatment, and drug treatment (Kim
et al,, 2018; Young, 2007). There is also a need for a long-
term, therapeutic approach over a sufficient period, rather
than a one-time, short-term therapeutic intervention. In
other words, it is necessary to apply differentiated inter-
vention methods and establish a dual intervention system
depending on the Internet, gaming, and smartphone usage
patterns of children and adolescents.

This study included only those who exceeded the
screening threshold, and did not include a typical compar-
ison group. Further, the sample size comprised only 190
participants, and the ratios of children to adolescents and
girls to boys were about 1:3. Therefore, further research with
more participants who are gender- and age-matched is
required. Additionally, an extended follow-up could identify
the patterns of change for each class, which could improve
differentiation strategies.

This study provided data on the patterns of Internet,
gaming, and smartphone overuse in children and adoles-
cents by identifying characteristics of four latent classes
using clinical cohort data. The results can be useful to
develop differentiated intervention strategies according to
the usage patterns of children and adolescents.
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