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INTRODUCTION

Due to the rapid growth of information technology and mo-
bile communication, personal computers and smartphones 
have become very popular among children and adolescents.1 
The purpose of media use has also been diversified to include 
information seeking, communication, education, and enter-
tainment, and the use of media devices has become indispens-
able to children and adolescents.2 Despite the various benefits 

Print ISSN 1738-3684 / On-line ISSN 1976-3026
OPEN ACCESS

of using media devices, their excessive use has become a grow-
ing concern in modern society.3,4

Researchers have demonstrated that excessive media device 
use has a negative influence on children’s physical and psycho-
logical health and academic achievement.5-7 Previous studies 
on children and adolescents demonstrating negative concerns 
about media device use have focused on psychopathology and 
found that impulsivity, inattention, hyperactivity, anxiety, and 
depression are positively related to media device addiction.8-10 
However, little is known about problematic media device use 
in younger children, but not in older children.

Internet gaming disorder (IGD) is registered as a research cat-
egory in DSM 5 and has received considerable clinical atten-
tion.11 IGD has been reported to be associated with aggressive 
behavior, impulsivity, sleep problem, anxiety, inattention, and 
hyperactivity.12,13 Similarly, it has been reported that the prob-
lematic behavior similar to that in IGD is observed in Internet 
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and smartphone addiction.14,15 However, since the Internet and 
smartphones are used for various purposes, it is difficult to con-
clude that excessive internet/smartphone use causes the same 
outcomes. Media device usage patterns are heterogeneous; there-
fore, it is difficult to specify certain patterns and define patho-
logical use. Thus, in order to determine the definition and ex-
tent of media device addiction and identify related problematic 
behaviors, further study considering the heterogeneity of ex-
cessive media device use is necessary.

Latent profile analysis (LPA) is a statistical approach used to 
identify subtypes of problematic media device use.16 Rather than 
the classical statistical method, LPA may be a helpful method 
for revealing latent and homogeneous populations and profiles 
of meaningful groups.17 LPA has been applied in previous stud-
ies to find appropriate classifications of IGD, smartphone ad-
diction, and Internet addiction.18,19 But, most previous studies 
were classified based on the purpose of media device use (ed-
ucation, entertainment, information seeking) or the type of 
device (smartphone, personal computer, television), or classi-
fied according to the quantitative use time.20-22 In addition, the 
subjects of previous studies were limited to adolescent and adult 
populations.19,22 However, since media device addiction is based 
on core symptoms characteristic of behavioral addiction rath-
er than the quantitative aspect of media device use, it is more 
appropriate to classify it according to symptoms of media de-
vice addiction severity. In particular, it is necessary to deter-
mine whether these behavioral addiction patterns are also pres-
ent in children with problematic media device use.

Therefore, this study aimed to identify the subtypes of chil-
dren with problematic media device use and compare behav-
ioral problems and executive function according to the iden-
tified subtypes.

 
METHODS

Participants
This study used data from the 10th year of the Panel Study 

on Korean Children (PSKC), an annual follow-up survey of 
2,150 newborn babies born in 2008. The detailed methodol-
ogy of the PSKC study has been described elsewhere.23 To rep-
resent Korean newborn infants in 2008, the PSKC sample was 
recruited through stratified multi-stage sampling based on the 
2008 resident registration population data. The study proto-
col was approved by the Institutional Review Board of the Na-
tional Center for Mental Health (IRB No. 116271-2020-41).

We had complete data on media device addiction severity, 
behavioral problems, and executive function as evaluated in 
9-year-old children using the Korean internet addiction scale, 
Child Behavior Checklist (CBCL 6-18), and executive func-
tion difficulty questionnaire scale (EFDSC). The 1,484 house-

holds that participated in the 10th year survey conducted in 
2017 showed a panel retention rate of 69% among the origi-
nal 2,150 households. In this study, the Internet addiction risk 
group consisted of 339 elementary school 3rd grade children 
with a media device addiction score of ≥28, comprising 211 
boys (62.24%) and 128 girls (37.76%).

   
Measures

Korea Internet Addiction Scale
Children’s addiction severity to media devices was measured 

using the K-scale (Korea Internet Addiction Scale) provided 
by the Korea Information Society Agency as a modified tool 
in the Korean Children’s Panel Study.24,25 This scale consists 
of three factors: daily life disturbance, withdrawal, and toler-
ance, and was measured according to parental reports. Daily 
life disturbance measures the degree of difficulty in everyday 
life, such as school life or interpersonal relations, due to the 
use of media devices, and consists of a total of five items. With-
drawal measures the degree of irritation or annoyance when 
a media device is not available and consists of a total of four 
items. Tolerance consists of a total of four items, measuring the 
degree to which more stimulating content is added or more 
immersed in to obtain greater satisfaction. The child’s parents 
responded using a 4-point Likert scale (1=not at all, 4=very 
much so). As a result of the reliability analysis, Cronbach’s al-
pha was 0.885 for elementary school students and 0.899 for 
middle school students and above. In addition, based on the 
total score, those with ≥30 points were defined as high-risk 
users, 28–29 points as potential risk users, and ≤27 points gen-
eral users.26 Based on the responses, the level of addiction was 
divided into a general user group (control) and risk group 
(problematic media device user group, K-scale≥28) accord-
ing to the specific criteria of the overall score.

Child Behavior Checklist (CBCL 6–18)
To assess children’s problem behaviors, the CBCL 6–18 was 

used.27 The Korean CBCL 6–18 scale, as standardized by Oh 
et al.,28 was applied in this study. The Cronbach’s alpha for in-
ternal consistency for this scale ranged 0.62–0.95. Internaliz-
ing problems include anxious/depressed, withdrawn/depressed, 
and somatization. Externalizing problems include rule-break-
ing and aggressive behaviors. For each question, the parents 
of the child responded with a score on a 3-point Likert scale 
(1=not at all, 3=often), with higher scores reflecting a higher 
degree of the problem behavior related to each area. 

Executive function difficulty screening questionnaire
Children’s executive function was evaluated using the exec-

utive function difficulty screening questionnaire developed by 
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Song.29 This scale was composed of 40 questions, with four fac-
tors: 11 items concerning difficulty to plan/organize, 11 items 
related to difficulty to control behavior, 8 items related to dif-
ficulty to control emotions, and 10 items related to inattention. 
For each question, the caretaker of the child responded using 
a 3-point Likert scale (1=not at all, 3=often), with higher scores 
reflecting a higher level of difficulty with respect to executive 
function. Cronbach’s α for each sub-factor was 0.88, 0.86, 0.92, 
and 0.92, respectively, and the overall reliability was 0.95.

Statistical analysis
In this study, a latent profile analysis (LPA) was conducted 

to identify potential groups according to the level of the child’s 
media device addiction. To determine the optimal model se-
lection, the Akaike information criterion (AIC), Bayesian in-
formation criterion (BIC), sample-size adjusted BIC (aBIC), 
entropy, Vuong-Lo-Mendell-Rubin likelihood ratio test, and 
bootstrapped likelihood ratio test (BLRT) verification and com-
position ratio distribution using potential profiles were com-
prehensively considered. Second, to examine if there was a 
difference between problem behavior and executive function 
according to the class of media device addiction identified in 
the potential profile analysis, a one-way analysis of variance was 
performed. To explore the association between different classes 
of problematic media device user and behavioral problems, lo-
gistic regression was performed with 65 or more cutoff points 
for each CBCL subscale as dependent variables and sex and 
maternal education as covariates. In further analysis, suicidal 
thoughts were assessed using CBCL item 91, “Talks about kill-
ing self,” and suicidal behavior was assessed using CBCL item 
18, “Deliberately harms self or attempts suicide.” Analyses were 
performed using SPSS (version 21.0; IBM Corp., Armonk, NY, 
USA) and M plus version 7.0 (Muthén & Muthén, Los Angeles, 
CA). Statistical significance was defined as a p-value of <0.05.

RESULTS

Determining the number of classes
Latent profile analysis was conducted to determine the num-

ber of classes of problematic media device user group, and the 
results are shown in Table 1. To determine the optimal model, 
this study examined the changes in model fitness by sequen-
tially increasing the number of hierarchies from two latent hi-
erarchical models. The AIC and aBIC values of each latent layer 
model decreased until the number of latent profiles was six, 
and the entropy was higher than 0.80.17 In addition, if the BLRT 
and VLMR-LRT are significant, it means that the k group is su-
perior to the k-1 group in terms of fitness.30 Of the six models, 
two, three, and four latent models were found to be statistically 
significant. In addition, two to four models were found to be 
satisfactory for the condition that can be compared by class 
when the proportion of the classified subgroups in the entire 
sample is at least 5%.16 Therefore, in this study, three class mod-
els were finally selected considering the information criteria, 
entropy value, statistical significance test, ratio of cases, con-
ceptual explanation of class, and actual application points. 

 
Demographic characteristics of problematic media 
device user

Out of a total of 1,389, 339 children had an Internet addic-
tion scale score of 28 or higher, comprising 211 boys (62.24%) 
and 128 girls (37.76%). Table 2 shows the results of comparing 
the demographic characteristics of a total of four groups (three 
identified classes of problematic media device users and a con-
trol group). In the control group, there were 491 boys (46.76%), 
whereas boys accounted for more than 60% of each of the three 
classes of problematic media device users, indicating that there 
was a statistically significant difference in sex distribution be-
tween the groups (p<0.001).

There was no significant difference between the four groups 
in terms of parental age. Maternal education level showed a sig-
nificant difference between the groups (p<0.001). In the con-
trol group, high school graduate or lower accounted for only 
approximately 23.90% of mothers, whereas in classes 1, 2, and 
3, it accounted for 47.06%, 36.96%, and 32.67% of mothers, re-
spectively. There was no significant difference between groups 
in terms of paternal education level or household income.

 

Table 1. Determination of model selection 

No. of classes AIC BIC aBIC Entropy VLMR-LRT BLRT Group ratio (%)
2 8,990.64 9,338.81 9,050.14 0.863 0.00 0.00 54.57/45.43
3 8,779.95 9,304.11 8,869.53 0.877 0.09 0.00 15.04/40.71/44.25
4 8,614.25 9,314.41 8,733.90 0.900 0.08 0.00 11.50/37.76/36.87/13.86
5 8,515.44 9,391.59 8,665.17 0.929 0.81 0.00 5.90/38.05/4.72/12.09/39.23
6 8,467.84 9,519.99 8,647.64 0.926 0.76 0.00 5.90/15.04/28.02/41.00/3.84/6.20

AIC, Akaike information criterion; BIC, Bayesian information criterion; aBIC, sample-size adjusted BIC; VLMR-LRT, Vuong-Lo-Mendell-
Rubin likelihood ratio test; BLRT, bootstrap likelihood ratio test
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Characteristics of classes of problematic media 
device user

Statistically significant differences were found in all media 
device addiction severity according to the class of problematic 
media device user, and the results of addiction severity com-
parison are shown in Table 3. Class 1 accounted for the lowest 
proportion (15.04%) of high-risk media device users among 
the three classes and had higher scores in areas of daily activ-
ity disturbance, withdrawal, and tolerance than the other two 
classes. Second, class 2 accounted for 40.71% of high-risk me-
dia device users, and the scores of daily activity disturbance and 
tolerance were lower than those of class 1 and higher than the 
scores of class 3. In terms of withdrawal, there was a significant 
difference compared to that in class 1, but there was no signif-
icant difference compared to that in class 3. Lastly, class 3 ac-

counted for 44.25% of high-risk media device users, and the 
scores in the areas of daily activity disturbance, tolerance, and 
total severity were the lowest among the three classes. In a post-
hoc test, there was no significant difference in the withdrawal 
score compared to that in class 2. Overall, compared to the 
control group, all classes had significantly higher media device 
addiction severity on all scales.

 
Differences in executive function difficulty according 
to class of problematic media device user

According to the class of problematic media device user, sta-
tistically significant differences were found in all four subscales 
of difficulty in execution function, and the analysis results are 
shown in Table 4. Class 1 had higher scores in the areas of plan-
ning-organization difficulty, behavior control difficulty, emo-

Table 2. Demographic characteristics of problematic media device user

Class 1 (N=51) Class 2 (N=138) Class 3 (N=150) Control (N=1,050) p-value
Male, N (%) 35 (68.63) 84 (60.87) 92 (61.33) 491 (46.76) <0.001
Maternal age, mean (SD) 39.64 (4.64) 40.28 (3.56) 39.50 (3.65) 39.81 (3.59) 0.330
Paternal age, mean (SD) 42.37 (4.51) 42.79 (3.98) 41.85 (3.93) 42.21 (3.91) 0.240
Maternal education, N (%) <0.001

High school graduate or lower 24 (47.06) 51 (36.96) 49 (32.67) 251 (23.90)
University graduate 26 (50.98) 78 (56.52) 94 (62.67) 723 (68.86)
Postgraduate 1 (1.96) 7 (5.07) 7 (4.67) 72 (6.86)
No response 0 (0) 2 (1.45) 0 (0) 4 (0.38)

Paternal education, N (%) 0.720
High school graduate or lower 18 (35.29) 39 (28.26) 46 (30.67) 264 (25.14)
University graduate 29 (56.86) 85 (61.59) 89 (59.33) 655 (62.38)
Postgraduate 4 (7.84) 13 (9.42) 14 (9.33) 126 (12.00)
No response 0 (0) 1 (0.72) 1 (0.67) 5 (0.48)

Household income, N (%) 0.564
Low 5 (9.80) 15 (10.87) 14 (9.33) 71(6.76)
Intermediate 39 (76.47) 95 (68.84) 109 (72.67) 772 (73.52)
High 4 (7.84) 11 (7.97) 16 (10.67) 101 (9.62)
No response 3 (5.88) 17 (12.32) 11 (7.33) 106 (10.10)

Table 3. Media device addiction severity among four groups (N=1,389)

Variables
Class 1 
(N=51)

Class 2 
(N=138)

Class 3 
(N=150)

Control 
(N=1,050)

F p-value Post hoc level

Daily activity disturbance (scores),  
  mean (SD)

12.12 (1.99) 10.39 (0.97) 9.36 (1.45) 6.28 (1.18) 929.88 <0.001* 1>2>3>C

Withdrawal (scores), mean (SD) 10.63 (1.87) 8.76 (0.89) 8.97 (1.40) 6.37 (1.45) 348.92 <0.001* 1>2, 3>C
Tolerance (scores), mean (SD) 9.08 (2.00) 8.43 (0.97) 7.11 (1.12) 5.26 (1.27) 430.87 <0.001* 1>2>3>C
Total media device addiction severity  
  (scores), mean (SD)

38.06 (4.92) 32.13 (2.15) 30.20 (2.12) 20.88 (3.32) 1,150.56 <0.001* 1>2>3>C

*p<0.001. SD, standard deviation
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tional control difficulty, and inattention than those of the 
other classes. As a result of the post-test, class 1 had signifi-
cantly higher scores for executive function difficulties than 
those in classes 2 and 3. Class 2 had lower scores on the ex-
ecutive function difficulties subscale compared to those in 
classes 1 and 3. The scores of class 3 for each subscale were 
lower than those of class 1 and higher than those of class 2. 
The post hoc test showed no significant difference between 
classes 2 and 3. Overall, compared to the control group, all 
classes had significantly more severe executive function diffi-
culties according to all subscales.

Child behavioral problems according to class of 
problematic media device user

Behavioral problems were among 339 problematic media 
device user compared based on the class of problematic me-
dia device user (Table 5). There were significant statistical dif-
ferences between the three classes in all subscales of the CBCL 
except for the anxious/depressed, somatization, and thought 

problems subscales. Class 1 reported had the most severe to-
tal, externalizing, withdrawn/depressed, immature, attention, 
rule-breaking, and aggressive behavior problems among the 
three classes. For all subscales of the CBCL, there were no sig-
nificant differences between classes 2 and 3. Overall, compared 
to the control group, all classes had significantly more severe 
behavioral problems based on the total, externalizing, with-
drawn/depressed, and rule-breaking subscales.

Associations between classes of problematic media 
device user and CBCL subscales 

In logistic regression analysis, total, internalizing, anxious/
depressed, and immature problems were more frequent in class 
1 than in the control group (Table 6). Externalizing, rule-break-
ing, aggressive behavior, and thought problems were more fre-
quent in class 1 and class 3 than in the control group. With-
drawn/depressed and attention problems were more frequent 
in class 1 and in class 2 than in the control group. In a further 
analysis to investigate the association between suicidal behav-

Table 4. Comparison of executive function difficulties among four groups (N=1,389)

Variables
Class 1 
(N=51)

Class 2 
(N=138)

Class 3 
(N=150)

Control
(N=1,050)

F Post hoc level

Planning-organization difficulties (scores),  
  mean (SD)

23.16 (5.40) 19.63 (4.62) 20.11 (4.78) 17.21 (4.48) 46.06* 1>2, 3>C

Behavior control difficulties (scores), mean (SD) 18.75 (4.54) 14.75 (3.37) 15.46 (3.96) 13.39 (2.91) 64.80* 1>2, 3>C
Emotional control difficulties (scores), mean (SD) 15.24 (4.57) 12.17 (4.08) 12.99 (3.80) 11.06 (3.29) 35.75* 1>2, 3>C
Attention-concentration difficulties (scores),  
  mean (SD)

19.86 (5.43) 16.96 (5.08) 17.55 (4.70) 14.72 (4.12) 44.60* 1>2, 3>C

*p<0.001. SD, standard deviation

Table 5. Comparison of behavioral problems between four groups (N=1,389) 

Variables Class 1 (N=51) Class 2 (N=138) Class 3 (N=150) Control (N=1,050) F Post hoc level
Total 56.33 (11.30) 49.79 (10.92) 51.65 (8.92) 47.05 (9.88) 23.17* 1>2, 3>C
Internalizing 54.86 (9.75) 50.20 (10.08) 50.83 (8.55) 47.91 (8.94) 14.53* 1, 3>C

1>2
Externalizing 56.55 (10.38) 50.50 (9.40) 52.18 (8.88) 48.20 (8.86) 22.26* 1>2, 3>C
Anxious/depressed 56.00 (6.39) 54.18 (6.12) 54.27 (5.49) 53.00 (5.36) 7.82* 1>C
Withdrawn/depressed 57.98 (8.29) 54.18 (5.36) 54.27 (5.30) 52.78 (4.98) 20.22* 1>2, 3>C
Somatization 55.45 (6.71) 53.29 (5.66) 53.52 (5.13) 52.73 (4.90) 5.61* 1>C
Immature 58.39 (7.09) 53.81 (5.41) 54.29 (5.27) 53.01 (5.18) 18.67* 1>2, 3, C
Thought problem 56.41 (7.05) 54.28 (6.19) 54.77 (5.78) 53.36 (5.43) 7.60* 1, 3>C
Attention problem 57.16 (6.84) 53.28 (4.96) 53.89 (5.06) 52.17 (4.79) 21.43* 1>3>C

1>2
Rule-breaking 58.84 (6.87) 55.07 (5.20) 55.27 (5.44) 53.39 (4.93) 24.86* 1>2, 3>C
Aggressive behavior 57.24 (7.74) 53.69 (5.45) 54.51 (5.45) 52.63 (5.00) 17.69* 1>3>C

1>2
Miscellaneous 57.16 (7.10) 54.87 (6.40) 55.27 (5.63) 53.44 (5.65) 11.69* 1, 3>C
*p<0.001
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ior and classes of problematic media device use, class 1 more 
frequently had suicidal ideation (p=0.007, adjusted odds ratio 
[OR]: 3.29, 95% confidence interval [CI]: 1.38–7.81) than the 
control group, and suicidal behavior was more frequent in class 
1 (p<0.001, adjusted OR: 3.20, 95% CI: 1.72–5.94), class 2 (p= 
0.011, adjusted OR: 1.61, 95% CI: 1.11–2.32), and class 3 (p= 
0.003, adjusted OR: 1.71, 95% CI: 1.20–2.44) than in the con-
trol group.

DISCUSSION

In this study, three classes were identified in children with 
problematic media device use. Class 1 had significantly more se-
vere daily activity disturbance, tolerance, and withdrawal than 
other classes. Behavioral problems and executive function dif-
ficulties were most severe in class 1. Classes 2 and 3 had less 
severe media device addiction scores than class 1, and execu-

Table 6. Results of logistic regression for associations between 
classes of problematic media device user and CBCL subscales 

Variable β (SE) aOR 95% CI p-value
CBCL 6–18 subscales at 9 years

Total problem
Class 1 1.59 (0.46) 4.89 1.39–11.98 <0.001
Class 2 0.20 (0.50) 1.22 0.46–3.21 0.694
Class 3 0.09 (0.49) 1.10 0.42–2.88 0.853
Control

Internalizing
Class 1 1.53 (0.43) 4.63 2.00–10.70 <0.001
Class 2 0.58 (0.39) 1.78 0.84–3.78 0.134
Class 3 -0.15 (0.49) 0.86 0.33–2.22 0.753
Control

Externalizing
Class 1 1.68 (0.44) 5.38 2.29–12.61 <0.001
Class 2 0.44 (0.43) 1.64 0.70–3.81 0.254
Class 3 0.87 (0.37) 2.39 1.17–4.88 0.017
Control

Anxious/depressed
Class 1 1.09 (0.42) 2.97 1.30–6.83 0.010
Class 2 0.51 (0.34) 1.66 0.85–3.24 0.139
Class 3 0.18 (0.36) 1.20 0.59–2.43 0.623
Control

Withdrawn/depressed
Class 1 1.86 (0.39) 6.43 3.01–13.75 <0.001
Class 2 0.76 (0.36) 2.14 1.06–4.32 0.034
Class 3 0.17 (0.43) 1.19 0.52–2.72 0.684
Control

Somatization
Class 1 0.97 (0.51) 2.64 0.97–7.17 0.057
Class 2 -0.05 (0.49) 0.96 0.37–2.49 0.927
Class 3 0.20 (0.43) 1.22 0.53–2.81 0.634
Control

Immature behavior
Class 1 1.34 (0.43) 3.80 1.65–8.76 0.002
Class 2 -0.21 (0.49) 0.81 0.31–2.10 0.665
Class 3 0.17 (0.40) 1.18 0.54–2.58 0.672
Control

Rule-breaking behavior
Class 1 1.59 (0.40) 12.95 6.61–25.38 <0.001
Class 2 -0.46 (0.44) 1.74 0.82–3.70 0.148
Class 3 1.00 (0.32) 2.72 1.46–5.09 0.002
Control

Table 6. Results of logistic regression for associations between 
classes of problematic media device user and CBCL subscales 
(continued)

Variable β (SE) aOR 95% CI p-value
Aggressive behavior 

Class 1 1.04 (0.51) 2.83 1.04–7.73 0.042
Class 2 0.56 (0.41) 1.75 0.78–3.90 0.174
Class 3 0.80 (0.36) 2.23 1.09–4.54 0.028
Control

Thought problem
Class 1 1.59 (0.39) 4.90 2.28–10.54 <0.001
Class 2 0.45 (0.36) 1.57 0.77–3.19 0.212
Class 3 0.76 (0.31) 2.14 1.17–3.94 0.014
Control

Attention problem
Class 1 2.39 (0.43) 10.89 4.74–25.06 <0.001
Class 2 0.88 (0.45) 2.42 1.01–5.80 0.048
Class 3 0.42 (0.50) 1.52 0.56–4.07 0.409
Control

Suicidal ideation
Class 1 1.19 (0.44) 3.29 1.38–7.81 0.007
Class 2 0.37 (0.38) 1.45 0.69–3.06 0.325
Class 3 0.50 (0.35) 1.64 0.83–3.26 0.155
Control

Suicidal behavior
Class 1 1.16 (0.32) 3.20 1.72–5.94 <0.001
Class 2 0.47 (0.19) 1.61 1.11–2.32 0.011
Class 3 0.54 (0.18) 1.71 1.20–2.44 0.003
Control

Adjusted for sex and maternal education level. *p<0.05. CBCL, 
Child behavior Checklist
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tive function difficulties and behavioral problems were also sig-
nificantly less severe than those in class 1. 

Class 1 accounted for 51 out of 1,484 (3.44%), which is simi-
lar to the Internet addiction prevalence rate of 5% reported in 
previous studies.31,32 In our study, class 1 children had signifi-
cantly more severe externalizing problems, including aggres-
sive behavior and rule-breaking behavior, than those of other 
classes. Although types of media device usage (e.g., social me-
dia service, video watching, education, and entertainment) and 
content were not investigated, we confirmed an association be-
tween problematic media device use and externalizing prob-
lems. This is consistent with the finding that aggressive behav-
iors in children with smartphone overuse are associated with 
usage time.33 In a recently published prospective study, hos-
tility worsened during Internet addiction among adolescents.34 
In particular, one study reported that reducing media is effec-
tive in decreasing aggressive behavior in elementary school-
aged children.35 Therefore, it is necessary to provide appropri-
ate parental guidance regarding children’s media device usage. 

Previous studies have reported high levels of anxiety, depres-
sion, and social withdrawal in adolescents with Internet addic-
tion.36-38 In our study, it was confirmed that the internalizing 
problem increased as the symptom severity of problematic me-
dia device use in children increased, which is consistent with 
the results of longitudinal studies of adolescents with Internet 
addiction.39 In class 1, suicidal ideation was significantly more 
frequent than in the control group, and suicidal behavior was 
significantly more frequent in all classes compared than in the 
control group. A growing body of evidence suggests that In-
ternet addiction is associated with increased suicidality.40,41 It 
has been reported that among individuals with Internet addic-
tion, adolescents under the age of 18 have more frequent sui-
cidal ideation than adults.42 A recent large-scale study also pro-
vided evidence that adolescents with Internet addiction more 
frequently had non-suicidal self-injury.43 Although the peak 
onset of non-suicidal self-injury occurs after 13 years of age, 
our study confirmed the association between suicidal behavior 
and problematic media device use in prepubertal children.44

In our study, a high level of executive function difficulty was 
demonstrated in the highest problematic media device use class, 
which corroborates previous studies.45,46 Compared to class 1, 
class 2 and class 3, which were the subgroups with less severe 
media device addiction, also showed significant difficulties in 
executive function relative to the control group. Studies on In-
ternet addiction and neurocognitive characteristics suggest that 
Internet addiction persists due to the loss of behavioral inhibi-
tory control, disadvantageous decision making against predict-
ed negative outcomes, and decreased mental flexibility related 
to changes in the activation of specific brain regions.47-49 How-
ever, since the results of this study cannot identify the causal 

relationship between the impairment of executive function and 
media device addiction, a prospective study on this should be 
performed.

Regarding the addiction scale, class 2 had a higher score for 
daily life disturbance and tolerance than those of class 3, but 
there was no significant difference between classes 2 and 3 with 
respect to the withdrawal subscale. Classes 2 and 3 had no sig-
nificant differences in executive function difficulties despite the 
difference in addiction scale. In class 2, suicidal behavior, with-
drawn/depressed, and attention problems were significantly 
more common than in the control group, and in class 3, rule-
breaking, aggressive behavior, thought, and externalizing prob-
lems were more common than in the control group. In sum, 
class 2 is characterized by depressive symptoms and attention 
problems, and class 3 can be characterized by externalizing 
problems as the main manifestation. Although media device 
addiction severity was lower in class 3 than in class 2, external-
izing problems were higher than in class 2. A possible explana-
tion for this is that although there was no statistically signifi-
cant difference between class 2 and class 3, it may reflect the 
greater executive function difficulties of class 3. Therefore, chil-
dren with problematic media device use may have behavioral 
problems according to the severity of addiction, and even in 
children with mild media device addiction levels, careful screen-
ing of aggressive behaviors may be clinically useful.

Among children with media device addiction, children in 
classes 1 or 2 (n=189, 55.75%) were more likely to be included 
in the clinical risk group for CBCL attention problems (cutoff 
≥65 T score) than those in the control group. In a previous study, 
ADHD was reported to be a common comorbidity in Internet 
addiction.50 A possible explanation for this finding is that be-
cause of the “easy to bore” and “aversion to delayed reward” fea-
tures of ADHD, it would be easy to abuse the Internet, which 
gives an immediate and interesting response.51 Conversely, 
problematic media device use may have contributed to atten-
tional problems.52 

This study had several limitations. First, as this study was a 
cross-sectional design study, the causal relationship between 
variables could not be confirmed. Second, no information was 
collected on the quantitative use of the media device, purpose 
of use, type of use, or environment of use. 

In conclusion, we confirmed three subtypes of children with 
problematic media device use. Behavioral problems and exec-
utive function difficulties were most severe in the subtype with 
the highest media device addiction severity. Also, even in chil-
dren with mild media device addition, significant levels of ex-
ternalizing behavior were observed. Problematic media device 
use is highly correlated with mental illness in children and ad-
olescents, and careful screening and clinical attention are re-
quired in the children with problematic media device use. Fu-
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ture research should determine whether the contents of media 
device use and parental supervision can reduce the burden of 
mental health conditions.
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