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INTRODUCTION

Screen media devices are indispensable in our lives. Thanks 
to the spread of these devices, the “digital native” generation 
is quite familiar with media culture [1]. The prevalence of 
smart devices has enabled access to media anytime; use is 
not limited to a particular location or device, such as a televi-
sion or computer. According to data released by the Organi-
zation for Economic Cooperation and Development (OECD), 
95% of children in OECD countries had Internet access in 
their homes in 2015, an increase of more than 20% from a 
decade ago [2].

With this trend, children have gradually begun to spend 
more time in front of screens. According to a study, students 
spent twice as much time online in 2016 as they did 10 years 

before. In 2008, only half of the students visited social me-
dia sites daily, whereas this percentage had grown to 82% in 
2016 [3].

Concerns have continuously been raised that exposure to 
screen media devices at a young age has a negative impact 
on children. In particular, it has been suggested that screen 
time causes not only physical problems (e.g., interference 
with children’s sleep and eating habits, as well as obesity), 
but also in a wide range of areas, including behavior, hyper-
activity, emotions, and relationships with peers [4-9]. As these 
negative results are announced one after another, guidelines 
for the use of smart devices by children are being established 
in various countries. Since 1999, the American Academy of 
Pediatrics has consistently generated guidelines for children’s 
media use, and the World Health Organization (WHO) re-
leased a revised guideline on the same topic in 2019 [10,11]. 
However, although most guidelines strictly regulate very 
young children’s exposure to screen media, they remain rel-
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atively vague about the use of media devices in school-age 
children.

In Korea, where the information technology industry is the 
most advanced in the world, children’s media exposure is also 
the highest in the world [12]. In particular, Korea’s smart-
phone penetration rate is the highest in the world, and most 
children are exposed to media culture via such devices. In 
2018, 81.2% of lower-grade elementary school students in 
Korea had their own smartphones, a steep increase of more 
than 20% compared to 2015 [13]. This percentage is much 
higher than the 51% surveyed on the same subject in the 
United States in the same year [14]. Given this growing trend, 
it can be expected that smartphones will be central to screen 
media in the future; hence, it is necessary to learn more about 
how children are using them.

The current study is a sub-study of a long-term observa-
tional prospective cohort study aimed at understanding the 
use of screen media devices among children in Korea. This 
investigated the effects of screen media overuse on emotion-
al and behavioral problems in children.

METHODS

Study sample
We invited 331 parents of children aged 7–10 years to par-

ticipate in “The Kids Cohort for Understanding of Internet 
Addiction Risk Factors in Early Childhood (K-CURE)” study. 
The K-CURE study is the first long-term active cohort study 
in Korea for analyzing the causes and effects of media-relat-
ed disorders and diseases in children. Caregivers voluntarily 
visited community centers for children’s mental health in 
Goyang, Seongnam and Suwon, the major cities in Gyeong-
gi Province, where the largest populations in Korea live. The 
baseline assessment (Wave 1) was conducted between De-
cember 2015 and July 2016, and follow-up assessments 
(Waves 2 to 5) were conducted annually over the subsequent 
four years. In the first wave, 400 caregivers of children aged 
2–5 years were enrolled. Inclusion criteria were children 
aged 2–5 years at baseline and consent to participate in the 
study. Exclusion criteria were if the child had a serious physi-
cal illness or developmental problem or the guardian’s lack 
of Korean language ability. This study was conducted using 
data from Wave 5 of the K-CURE study.

Measures

Demographics
Respondents were asked to report on the following: their 

child’s sex, age, main caregiver, maternal and paternal em-
ployment status, and family income. Family income was as-

sessed using the question, “What is your average monthly fam-
ily income?” Response options were “less than 1000000 Korean 
won (1M KRW),” “1M–2M KRW,” “2M–4M KRW,” “4M–6M 
KRW,” and “over 6M KRW.”

 
Household media ownership

Respondents were asked if they had the following types of 
devices: televisions (TVs), computers (e.g., desktops and lap-
tops), tablet PCs, and smartphones.

Screen time
Screen time was defined as the total time that children used 

screen media devices. The screen media devices surveyed in-
cluded TVs, PCs, tablet PCs, smartphones, video game con-
soles, and portable game consoles. Respondents were also 
asked about their children’s screen time, including the fre-
quency and duration of use of a digital screen device. In re-
sponse to the frequency of use, participants were asked to in-
dicate the number of days each device was used for a week. 
Response options for the average amount of media use per day 
were “none” (=0), “less than one hour” (=1), “1–2 hours” (=2), 
“2–3 hours” (=3), “3–4 hours” (=4), and “4 hours or more” (=5).

 
Behavioral problems

The Korean version of the Child Behavior Checklist (K-
CBCL) is a 113-item parent-report measure used to assess a 
broad range of emotional and behavioral syndromes among 
children aged 4 to 17 years [15]. The K-CBCL includes eight 
syndrome scales: anxious/depressed (e.g., “fears doing bad 
[things]”), withdrawn/depressed (e.g., “[would] rather be 
alone”), somatic complaints (e.g., “nightmares”), social prob-
lems (e.g., “unliked”), thought problems (e.g., “hears things”), 
attention problems (e.g., “acts too young”), rule-breaking be-
havior (e.g., “lack of guilt”), and aggressive behavior (e.g., “at-
tacks people”). Respondents answered questions on a three-
point scale: not true, somewhat/sometimes true, or very true/
often true. A T-score, with a mean of 50 points and standard 
deviation of 10 points based on normative data, is produced 
by the K-CBCL for internalizing (e.g., anxious/depressed, 
withdrawal, somatic, emotionally reactive), externalizing 
(e.g., inattention, aggressiveness), and total problems (inter-
nalizing, externalizing, sleep issues, and other problems) [16]. 
The reliability and validity of the K-CBCL are well-established 
for Korean children and adolescents. The Cronbach’s alpha 
values for the K-CBCL ranges from 0.62 to 0.95 [17].

Statistical analysis
Data were analyzed using the Statistical Package for the 

Social Sciences (SPSS) version 25.0 (IBM Corp., Armonk, NY, 
USA). We conducted a frequency analysis and obtained de-
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scriptive statistics for the demographic information. This study 
follows a normal distribution. For data composed of contin-
uous variables, a t-test was used, and a chi-square test was 
used for the response rate.

Ethics statement
The study was approved by the Institutional Review Board 

(IRB) of the Ajou University School of Medicine (AJIRB-
SBR-SUR-14-378). All participants provided prior consent 
during the registration.

RESULTS

Participants’ demographic characteristics
Children who used screen media devices for more than five 

days during the week and whose daily screen time was at least 

two hours were categorized as the screen overuse group. A 
control group was maintained for comparison. The criteria 
were determined by referring to the standards set by the Ca-
nadian 24-hour Movement Guidelines, Australia’s Physical 
Activity and Sedentary Behavior Guidelines for Families, and 
the Korea Communications Commission’s survey on the use 
of broadcasting media [18-20]. The demographic character-
istics of the sample are outlined in Table 1. The number of 
children in the screen overuse group was 34 (10.3%) and 297 
(89.7%) in the control group. The proportion of children for 
each age group differed slightly between groups. In particu-
lar, the proportion of 10-year-old children in the screen over-
use group was 31.7%, which was higher than the 9.4% in the 
control group. However, this difference was not statistically 
significant. The family income level was significantly differ-
ent between groups (χ2=12.795, p=0.012), with the highest in-

Table 1. Demographic characteristics of participants

Characteristics
Total 
(n=331)

Screen overuse
(n=34, 10.3%)

Control
(n=297, 89.7%)

χ2 p

Age 6.347 0.096
7 years 52 (15.7) 7 (20.6) 45 (15.2)

8 years 139 (42.0) 9 (26.5) 130 (43.8)

9 years 105 (31.7) 11 (32.4) 94 (31.6)

10 years 35 (10.6) 7 (31.7) 28 (9.4)

Sex 0.353 0.552
Male 169 (51.1) 19 (55.9) 150 (50.5)

Female 162 (48.9) 15 (44.1) 147 (49.5)

Family income, KRW 12.795 0.012*
＜1M 1 (0.3) 0 (0.0) 1 (0.3)

1-2M 10 (3.0) 3 (8.8) 7 (2.4)

2-4M 92 (27.8) 16 (47.1) 76 (25.6)

4-6M 127 (38.4) 8 (23.5) 119 (40.1)
＞6M 101 (30.5) 7 (20.6) 94 (31.6)

Possession ratio
TV 316 (95.5) 33 (97.1) 283 (95.3) 0.222 0.683
Computer 284 (85.8) 24 (70.6) 260 (87.5) 7.198 0.007**
Tablet PC 228 (68.9) 17 (50.0) 211 (71.0) 6.303 0.012*
Smartphone 308 (93.1) 31 (91.2) 277 (93.3) 0.206 0.650

Parent employment status
Father 0.464 0.496

Employed 327 (98.8) 34 (100.0) 293 (98.7)

Unemployed 4 (1.2) 0 (0.0) 4 (1.3)

Mother 0.138 0.710
Employed 156 (47.1) 15 (44.1) 141 (47.5)

Unemployed 175 (52.9) 19 (55.9) 156 (52.5)

Main caregiver 0.043 0.835
Mother 314 (94.9) 32 (94.1) 282 (94.9)

Others 17 (5.1) 2 (5.9) 15 (5.1)

BMI (kg/m2), mean (SD) 16.6 (2.46) 17.4 (3.10) 16.5 (2.36) 1.980 0.049*
Data are presented as n (%) unless otherwise indicated. *p＜0.05; **p＜0.01. BMI, body mass index; SD, standard deviation 
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come level for the screen overuse group in the range of 2–4M 
KRW per month (47.1%). For the control group, the highest 
income level was 4–6M KRW. Most of the fathers (98.7%) 
and nearly half of the mothers were employed (47.5%). The 
average body mass index (BMI) of the children in the screen 
overuse group was 17.4±3.1, compared to 16.5±2.4 in the con-
trol group. Thus, BMI was significantly higher in the screen 
overuse group (χ2=1.98, p=0.049). It should be noted that 
among the screen media devices investigated, there was a 
difference in retention between the screen overuse and con-
trol groups depending on the type of device. In the screen 
overuse group, 70.6% had computers at home, compared to 
87.5% in the control group (χ2=7.198, p=0.007). For tablet PCs, 
the difference was 50.0% and 71.0%, respectively. The pos-
session rates for TVs and smartphones were not significant-
ly different between the two groups (χ2=6.303, p=0.012). Fur-
thermore, there was no significant difference between the two 
groups in terms of parents’ employment status and the moth-
er’s role (i.e., whether she was the main caregiver).

Smartphone usage patterns
The smartphone usage patterns of the screen overuse and 

control groups are reported in Table 2. The frequency of use 
on weekdays was 3.56 (±2.08) days for the overuse group, 
which was almost twice as high as the 1.87 (±2.02) days of us-
age in the control group (p<0.001). There was a significant dif-
ference in the frequency of use on the weekends: 1.62 (±0.74) 
days for the screen overuse group and 1.19 (±0.83) days for 

the control group (t=-3.14, p=0.003). Since smartphone us-
age time was a categorical variable, the difference in ratios was 
compared with a chi-square test, which also showed a re-
markable difference between the two groups. The percentage 
of children who used smartphones for more than two hours 
per day on weekdays was 55.6% for the screen overuse group 
compared to 0.6% (χ2=95.912, p<0.001) for the control group. 
Regarding weekend smartphone use time, 69.0% of the screen 
overuse group used these devices for more than two hours 
per day, whereas this was only 14.7% (χ2=4.231, p<0.001) in 
the control group. However, there was no difference between 
the two groups in terms of the age when smartphone use be-
gan, nor was there a difference in the ratio of smartphone co-
users. Interestingly, the percentage of children who used smart-
phones outside the home was 10.3% in the screen overuse 
group and 28.1% in the control group (a significant differ-
ence: χ2=4.208, p=0.040).

Behavioral problems
The results of K-CBCL tests for each group are reported in 

Table 3. The total T-score and T-scores of the subscales are 
also presented. The total K-CBCL score for the overuse group 
was 51.18±9.55 points, significantly higher than the 47.28± 
10.09 points for the control group (t=2.14, p<0.05) (Table 2). 
For each subscale, the externalization score of the screen 
overuse group was significantly higher than that of the con-
trol group (51.65±10.14, 48.33±8.97, respectively; t=2.02, p< 
0.05). Regarding social problems, the score for the screen 

Table 2. Comparison of smartphone usage between screen overuse group and control group

Total Screen overuse Control χ2/t p
Weekdays frequency, day (SD) 2.05 (2.09) 3.56 (2.08) 1.87 (2.02) -4.597 ＜0.001
Weekend frequency, day (SD) 1.24 (0.83) 1.62 (0.74) 1.19 (0.83) -3.14 0.003**
Weekdays usage time per a day 95.912 ＜0.001

Less than 2 hrs 184 (92.0) 12 (44.4) 172 (99.4)

2 hrs or more 16 (8.0) 15 (55.6) 1 (0.6)

weekend usage time per a day 4.231 ＜0.001
Less than 2 hrs 194 (78.9) 9 (31.0) 185 (85.3)

2 hrs or more 52 (21.1) 20 (69.0) 32 (14.7)

Starting age of smartphone 0.803 0.370 
＜24 months 77 (23.3) 10 (29.4) 67 (22.6)
＞24 months or none 254 (76.7) 24 (70.6) 230 (77.4)

Smartphone co-user 2.893 0.235
Alone 80 (30.3) 11 (37.9) 69 (29.4)

Main caregiver 102 (38.6) 7 (24.2) 95 (40.4)

Others 82 (31.1) 11 (37.9) 71 (30.2)

Location of smartphone use 4.208 0.040*
Home 195 (73.9) 26 (89.7) 169 (71.9)

Other 69 (26.1) 3 (10.3) 66 (28.1)

Data are presented as n (%) unless otherwise indicated. *p＜0.05; **p＜0.01. SD, standard deviation 
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overuse group was significantly higher (55.41±6.11, 53.24± 
5.19, respectively; t=2.27, p<0.05). In addition, the rule-break-
ing behavior score was significantly higher in the overuse 
group than in the control group (55.71±6.08, 53.06±4.52, re-
spectively; t=2.46, p=0.018).

DISCUSSION

This study identified the usage patterns of Korean children 
who regularly use screen media devices and determine the 
associated emotional and behavioral problems.

One of the significant differences between the screen over-
use group and the control group was family income. This is in 
line with previous studies that show a link between low house-
hold income levels and high levels of screen time among 
children [21,22]. Considering that another significant differ-
ence between the two groups is the BMI, it should be possi-
ble to determine how considerable screen time relates to oth-
er sedentary behaviors and physical activities.

The results highlight the need to focus on smartphones 
and their effects on infants and children in Korea. In fact, 
the penetration rate of smartphones in Korea is 95%, which 
is significantly higher than that for the U.S. (81%) and Japan 
(66%) [12]. Of course, TV accounts for the largest portion of 
screen time for infants and children, but its usage and impor-
tance are gradually decreasing throughout the world [23]. Ac-
cording to a study published in 2019, Korean teenagers’ smart-
phone usage was three times that of TVs. Smartphones are 
recognized as necessary media for daily life (more so than 
PCs and TVs) [19]. The findings of the current study reflect 
this trend and demonstrate the need to focus on smartphones, 
especially among screen media that affect children.

It is important to note that the screen overuse group had 
a significantly higher percentage of smartphones, primarily 

at home, than the control group. Unlike digital media de-
vices, such as TVs and PCs, a smartphone can be used any-
where, but children in the screen overuse group tended to 
use the device the most while at home. This suggests that the 
overuse of digital media devices may be particularly relevant 
to patterns of use at home. Therefore, to prevent overuse, it 
may be necessary to pay attention to the use of devices at home 
and prepare specific countermeasures.

The screen overuse group had significantly higher K-CBCL 
scores than the control group, especially for social problems 
and rule-breaking behavior. Items associated with a social 
problems include not getting along, being teased and not 
liked, feeling persecuted, and being the target of fights and 
attacks. Those with social problems are usually seen as im-
mature and clumsy and have poor peer relationships. This 
finding is in line with previous studies indicating negative as-
sociations between screen time and peer relationship prob-
lems [24]. As social activities (via social network services, in-
stant messaging) through Internet media are increasing daily, 
the impact of these activities on children’s social skills may 
be quite complex [25]. Therefore, future research should con-
sider not only the amount of screen media, but also the spe-
cific types of media and the detailed activities through them.

The rule-breaking behavior scale included the following 
items: “does not seem to feel guilty after misbehaving,” “lies 
or cheats,” “is disobedient at home, school, or other places,” 
and “steals outside the home.” There is the possibility of a link 
between rule-breaking behavior and an underlying tenden-
cy for sensation-seeking [26]. It is well known that children 
who tend to be sensation-seeking are vulnerable to screen 
media addiction [27]. Sensation-seeking can also be the key 
to solving these problems because children with this tenden-
cy tend to engage in rule-breaking behavior [28]. It may be 
necessary to explain that only the rule-breaking behavior sub-

Table 3. Comparison of K-CBCL mean score between screen overuse group and control group (n=331)

Screen overuse (n=34) Control (n=297) t p
K-CBCL total 51.18±9.55 47.28±10.09 2.14 0.033*
Internalizing 51.38±8.81 48.99±8.77 1.51 0.133 
Externalizing 51.65±10.14 48.33±8.97 2.02 0.044*
Anxious/depressed 54.35±6.34 53.61±5.51 0.73 0.463 
Withdrawn 54.35±5.61 52.79±4.69 1.80 0.073 
Somatic complaints 53.15±5.25 53.15±5.12 0.00 0.999 
Social problems 55.41±6.11 53.24±5.19 2.27 0.024*
Thought problems 52.97±4.87 53.53±5.53 0.56 0.575 
Attention problems 52.85±4.52 51.95±3.85 1.12 0.268 
Rule breaking behavior 55.71±6.08 53.06±4.52 2.46 0.018*
Aggressive behavior 54.29±6.69 52.83±4.96 1.57 0.118 
Other problems 55.29±5.92 53.39±5.60 1.86 0.063 
Data are presented as mean±standard deviation. *p＜0.05. K-CBCL, Korean version the of Child Behavior Checklist
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scale has increased, except for aggressive behavior. Previous 
longitudinal research has shown that the two behaviors fol-
low different developmental pathways [29].

These results indicate that children in the screen overuse 
group were more likely to be classified as having clinically 
significant externalization behavior problems, consistent 
with the results of previous studies in other countries show-
ing the link between screen time and behavior problems in 
children [7,30,31].

This study is meaningful in its analysis of Korean children’s 
smartphone usage patterns through the cohort data and the 
identification of these patterns with children’s behavioral 
problems.

This study has the following limitations. Since this was a 
cross-sectional study, we should be wary of multiple biases 
that may emerge in the process of revealing interrelation-
ships. Therefore, it is too early to determine whether the so-
cial problems, rule-breaking behavior, and screen overuse 
presented herein are interrelated risk factors or results. Fol-
low-up studies are needed to better understand these associ-
ations. However, we did not implement other procedures for 
K-CBCL scores because they were already standardized.

The internalizing problem was not highlighted signifi-
cantly compared to the externalizing problem. One corre-
sponding hypothesis is that parents are sensitive to children’s 
externalizing problems, whereas it is relatively difficult to ac-
curately report their internalizing problems. It is possible that 
parents’ reports have reduced children’s sensitivity to sub-
jective emotions. Indeed, it is widely accepted that children’s 
reports are becoming increasingly important because many 
of the problems experienced by children remain unnoticed 
by their parents [32]. Subsequent studies will require chil-
dren’s self-written reports, in addition to parents’ reports.

It is meaningful that we have confirmed that screen time 
is a significant variable leading to problem behavior in do-
mestic cohorts. Thus, we should focus on revealing the asso-
ciation between screen time and these problems in more di-
verse ways and perspectives, starting with these findings.

CONCLUSION

The findings of this study suggest that screen media over-
use patterns in children aged 7 to 10 years in Korea are par-
ticularly relevant to the excessive use of smartphones and may 
point to higher risks for emotional/social/behavioral issues. 
To address these issues, further research and guidance will 
be needed to present the use of screen media devices from a 
wider scope.
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