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INTRODUCTION

The impact of the global coronavirus disease 2019 (COV-
ID-19) on physical and psychological health has been docu-
mented [1]. As the COVID-19 outbreak in December 2019 led 
to a call for people who contracted the infection to be isolat-
ed in quarantine facilities or at home, countries have imple-
mented international social distancing and lockdown mea-
sures to prevent the spread of COVID-19 [2]. Since schools, 
nursery facilities, and parks have shut down worldwide, fami-
lies’ regular lives have been affected. While parents resorted 
to telecommuting for work, non-face-to-face classes were 
conducted from home due to school closures [3]. With the 
increase in online classes across schools, children’s outdoor 
and social activities have decreased, thereby increasing the 
time spent on media using smartphones, tablets, personal 
computers (PCs), and televisions (TVs) [4,5]. In the Nether-

lands, as screen time increased, studies have reported that 
children became more sedentary during the COVID-19 pan-
demic [6]. In Germany, adherence to the “recreational screen 
time guidelines for children and adolescents” decreased by 
17.5% during the lockdown [7]. A Canadian study of 254 
families with young children reported an 87% increase in 
the screening time for their children during the COVID-19 
pandemic [8]. 

Children’s excessive use of digital media is a critical factor 
in decreasing their psychological resilience [9]. The Ameri-
can Academy of Pediatrics (AAP) guidelines suggest that 
children below the age of 2 years should be inhibited from 
screen exposure, and screen time should not exceed an hour 
per day for children aged 2–5 years [10]. Furthermore, screen 
time of more than 2 hours per day is considered excessive for 
children over 5 years of age [11]. Excessive screen time has 
been associated with impediments to children’s behavioral, 
psychological, and physical well-being. 

Among several risk factors for poor mental health among 
children, chronic physical illnesses cause lifelong difficulties 
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with their mental health [12]. Furthermore, threats and fears 
of armed conflict and war cause mental, social, and behav-
ioral problems in children [13], and low socioeconomic sta-
tus affects the mental health of children and adolescents [14]. 
Experiences of mental health or violence among caregivers 
were found to negatively affect their children’s mental health 
[15], as was severe physical punishment of children [16]. One 
study reported the association of children’s behavioral prob-
lems with maternal age, education, mental disorders, and 
home environment [17], and another risk factor for children’s 
mental health was parental stress and anxiety [18]. In a study 
conducted on children aged 10–11 years, a significant rela-
tionship between parental stress and psychological symp-
toms was asserted [19]. 

This study aimed to identify the association between chil-
dren’s screen time and problematic behaviors during the 
COVID-19 pandemic. We hypothesized that children’s screen 
time would affect their problematic behaviors. 

METHODS

Participants
The parents received information about the study via e-

mail and filled out a questionnaire on its webpage. Surveys 
were distributed to parents using a face-to-face class model 
after the COVID-19 quarantine period (September 2021). 
The data were collected from September 17 to October 31, 
2021. 

In total, 186 parents from elementary school children’s 
community mental health centers in Suwon City, South Ko-
rea, were randomly recruited. The inclusion criteria were as 
follows: 1) parents who completed the surveys; 2) parents of 
elementary school children; and 3) parents who were able 
to read and write in Korean. 

Measures

Screen time and media usage frequency
Screen time was examined based on the results of a self-

reported online questionnaire that parents completed on the 
time spent per day, while media usage frequency was mea-
sured based on the number of days during the week of their 
children’s smartphone use. The answers on the mean length 
of time spent consuming electronic media per day were con-
nected, and the corresponding coded scores were as follows: 
none (score: 0), less than 1 hour (score: 1), more than 1 hour 
and less than 2 hours (score: 2), more than 2 hours and less 
than 3 hours (score: 3), more than 3 hours and less than 4 
hours (score: 4), and more than 4 hours (score: 5). 

Children’s behavioral problems
Children’s behavioral problems were assessed using the 

Behavioral Problem Index (BPI) developed by Peterson and 
Zill [20]. It comprises 23 common questions, five additional 
questions for children under the age of 11, and four addi-
tional questions for those over 12 years. It consists of six do-
mains: 1) anxious/depressed, 2) headstrong, 3) hyperactive, 
4) immature, 5) antisocial, and 6) peer conflict/social with-
drawal. The ratings relied on feedback from the primary care-
givers, who were asked to rate their children using a 3-point 
Likert-type scale (0=not true, 1=sometimes true, and 2=often 
true). In the current study, Cronbach’s α was 0.090–0.092 for 
the BPI. 

Parental stress
The Perceived Stress Scale (PSS-10) was used to assess pa-

rental stress. Parents were asked to provide scores to 10 ques-
tions about their feelings and perceived stress in the past 
month. The responses were scored as follows: 0=never; 1= 
almost never; 2=sometimes; 3=fairly often; and 4=very often.

Statistical analysis
Variables were summarized using descriptive statistics for 

demographic information, including frequencies, means, 
and standard deviations. Correlation analysis for each vari-
able was conducted using Spearman’s correlation analysis. 
A logistic regression analysis was performed to reveal the 
predictive variables for children’s behavioral problems and 
to explore whether screen time and media usage frequency 
mediated the effects of caregivers’ stress on their children’s 
behaviors. The bootstrap method with 1000 samples was 
implemented. We used SPSS (version 25.0; IBM Corp., Ar-
monk, NY, USA) and jamovi version 2.3.17 (https://www.
jamovi.org/; Sydney, Australia) for the statistical analyses.

Ethics statement
This study was approved by the Institutional Review Board 

(IRB) at the Ajou University School of Medicine, Suwon, 
South Korea (IRB No. AJIRB-SBR-SUR-21-345). 

RESULT

The participant characteristics are presented in Table 1. 
The mean age was 10.14 years old (range: 8–13 years). Most 
caregivers were mothers (91.9%), fathers (3.2%), grandpar-
ents (4.3%), and others (0.5%). Previous mental healthcare 
services provided by children revealed that 26.3% had a his-
tory of psychiatric treatment at the time of the survey. The 
mean smartphone usage frequency was 5.35 days per week, 
and the mean smartphone screen time was 3.52 hours per day.

https://www.jamovi.org/
https://www.jamovi.org/
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The Spearman’s correlation coefficients for each variable 
are presented in Table 2. TV screen time (rho=0.201, p<0.01), 
tablet PC screen time (rho=0.169, p<0.5), smartphone usage 
frequency (rho=0.237, p<0.001), and smartphone screen time 
(rho=0.338, p<0.001) were significantly correlated with chil-
dren’s behavioral problem scores. Caregivers’ perceived stress 
scores were also positively correlated with children’s behav-
ioral problem scores (rho=0.505, p<0.001).

The total, direct, and indirect effects of confidence inter-
vals for the mediation models are presented in Table 3. The 
results showed that smartphone screen time affected chil-
dren’s behavioral problems (Z=4.49, p<0.001). Smartphone 

usage frequency also affected children’s behavioral problems 
(Z=2.75, p=0.006). Mediation analysis showed that the par-
tial pathway from smartphone screen time (independent 
variable) through parental stress (mediator) to children’s be-
havioral problems (dependent variable) was significant (Z= 
1.97, p=0.049). The pathway from smartphone usage frequen-
cy through parental stress (the mediator) to children’s be-
havioral problems was also significant (Z=2.01, p=0.045). 

DISCUSSION

The COVID-19 pandemic has led to systemic changes world-
wide, such as school closures and social distancing, social 
media usage, and the communication mediums of smart-
phones, TVs, and tablet PCs, which have emerged as good 
online platforms for children and adolescents to continue 
studying and maintain communication with their friends 
during the COVID-19 pandemic. Compared to before the 
COVID-19 pandemic, the time spent on screening by chil-
dren significantly increased. A Canadian study found that 
only 4.8% of children (aged 12–17 years) and 0.6% of youths 
(aged 5–11 years) met the combined movement behavior 
guidelines, which indicated lower physical levels, less time 
spent outside screens, and higher screen time [21], whereas 
another study conducted in South Korea reported an increase 
in children’s screen time during the COVID-19 period [22]. 
The data from the Korean Media Panel Survey revealed that 
the mean daily media screen time of elementary school stu-
dents significantly increased to 2.8 hours during the COV-
ID-19 period, compared to the 1.8 hours spent in 2019, be-
fore the COVID-19 pandemic [23]. This increase in children’s 
media screen time can be explained by the environmental 
conditions during the COVID-19 period: social distancing, 
school closures, and non-face-to-face classes. Policy state-
ments from the AAP suggest limiting children’s screen time. 
The most recent policy statement published in 2016 recom-
mended that screen time for children aged 2–5 years should 

Table 1. Demographic characteristics of study participants (n=186)

Variables Value
Sex, female 82 (44.1)

Age (yr) 10.14±1.44
Main caregiver

Mother 171 (91.9)

Father 6 (3.2)

Grandparents 8 (4.3)

Others 1 (0.5)

Monthly household income (per month)
＜$840 14 (7.5)

$840-$1680 19 (10.2)

$1680-$3360 57 (30.6)

$3360-$5040 58 (31.2)
＞$5040 38 (20.4)

Previous received mental health service
Outpatient 49 (26.3)

No 137 (73.7)

School closure
Full closure 71 (38.2)

Partial closure 115 (61.8)

Smartphone usage frequency (days per week) 5.35
Smartphone screen time (hours per day) 3.52
Values are presented as mean±standard deviation, mean, or 
number (%)

Table 2. Correlations between parental stress and children’s screen time and problematic behavior (n=186)

Correlation coefficients between factors

1 2 3 4 5 6 7
1. Parental stress 1
2. TV usage frequency 0.647 1
3. TV screen time 0.266 ＜0.001*** 1
4. Tablet usage frequency 0.620 0.648 0.956 1
5. Tablet screen time 0.212 0.770 0.600 ＜0.001*** 1
6. Smartphone usage frequency 0.012* 0.191 0.278 0.749 0.649 1
7. Smartphone screen time 0.093 0.839 0.036* 0.515 0.184 ＜0.001*** 1
8. Behavioral problem index ＜0.001*** 0.134 ＜0.010** 0.193 0.021* ＜0.001*** ＜0.001***
*p＜0.05; **p＜0.01; ***p＜0.001
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be limited to less than 1 hour per day and that children young-
er than 2 years should have no media exposure [10]. The 
World Health Organization guidelines suggest that seden-
tary screen time for children aged 1–4 years should be no 
more than 1 hour at a time, and the shorter the screen time, the 
better [24]. Therefore, close monitoring of children’s screen-
ing times during the COVID-19 pandemic is essential.

This study attempted to understand the relationship be-
tween screen time and children’s behavioral problems in 
South Korea. Our results showed that smartphone screen 
time and usage frequency affected children’s behavioral prob-
lems. The negative consequences of excessive screen time, 
such as physical, emotional, and behavioral problems, are 
well documented. Previous studies have found screen time 
to be associated with children’s behavioral and emotional 
problems, leading to our results. Some studies have ascer-
tained associations between excessive digital media use in 
children and social [25], language, and cognitive delays [26]. 
According to the social withdrawal hypothesis, increased 
screen time reduces social interaction, which can affect chil-
dren’s mental health and lead to aggression, impulsivity, and 
attention-related problems [27]. The earlier children begin 
using digital media, the more time they spend using it, af-
fecting executive functions such as impulse control, self-reg-
ulation, and mental flexibility. Therefore, an increase in screen-
ing time during the ongoing COVID-19 pandemic is likely 
to expose children to a greater risk of negative health out-
comes. As hypothesized, we found a positive association be-
tween children’s screen time and behavioral problems. Our 
results are in line with reports on the excessive use of digital 
media among children and adolescents during the COV-
ID-19 pandemic. 

Our results showed that parental stress mediated the as-
sociation between smartphone screen time and children’s 
behavioral problems. Several studies have demonstrated an 
increase in the incidence of mental disorders among parents 

during the COVID-19 pandemic period [28]. The COVID-19 
pandemic has disrupted daily routines and support systems 
in many households, necessitating parents to assume addi-
tional roles and responsibilities. A previous study showed 
large deteriorations in parental depression and a moderate 
decline in parenting quality during the first months of the 
COVID-19 pandemic [29]. Concurrently, regulating chil-
dren’s smartphone use has become increasingly challenging, 
exacerbating the difficulties of parental supervision. Conse-
quently, parents may experience reduced attention and cop-
ing capacities when dealing with their children’s problem 
behaviors, potentially intensifying these behavioral issues. 
Consequently, effective stress management strategies and 
the implementation of suitable interventions by parents are 
pivotal in mitigating children’s problem behaviors during 
this period. 

There is a possibility that children’s screen time may con-
tinue to increase even after the end of the COVID-19 pan-
demic. Therefore, it may be important to develop each fam-
ily’s media usage plan adjusted for the COVID-19 pandemic 
and to monitor children’s screen time to mitigate potential 
adverse psychological effects. 

Our study has some limitations. First, a selection bias 
could have influenced the results, as the data consisted of 
voluntary participants who received incentives for their par-
ticipation. Second, this was a cross-sectional study; therefore, 
the prior relationships of each element may not be clear. In 
future studies, longitudinal data will be required for more 
significant inferences than are possible with cross-sectional 
data. Third, parental stress was measured using the PSS, which 
is a measure of general stress levels in adults. Therefore, pa-
rental stress and other general stress factors may have affect-
ed these results.

Table 3. Mediating effect of parental stress (PSS-10) on the association between children’s screen time and children’s problematic 
behavior (BPI)

Effect Estimate SE 95% CI Z p
Direct effect

Smartphone screen time → BPI 1.385 0.349 0.735-2.117 3.97 ＜0.001***
Smartphone usage frequency → BPI 0.443 0.208 0.023-0.860 2.12 0.034*

Indirect effect
Smartphone screen time → PSS-10 → BPI 0.311 0.158 0.018-0.640 1.97 0.049*
Smartphone usage frequency → PSS-10 → BPI 0.227 0.113 0.015-0.452 2.01 0.045*

Total effect
Smartphone screen time → BPI 1.696 0.377 0.996-2.489 4.49 ＜0.001***
Smartphone usage frequency → BPI 0.670 0.244 0.173-1.157 2.75 0.006**

*p＜0.05; **p＜0.01; ***p＜0.001. PSS-10, Perceived Stress Scale; BPI, Behavior Problem Index; SE, standard error; CI, confidence in-
terval
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CONCLUSION

The results of our study suggest that parental education is 
needed regarding the potential impact of children’s screen 
time on behavioral problems and that it is important to prop-
erly monitor children’s digital media use. Further studies are 
needed to determine how parents can best monitor and guide 
their children’s digital media use.
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