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This has created serious problems for families with young 
children. According to the World Health Organization 
(WHO) guideline (2019), the screen time of children under 
5 years old should be no more than 1 h a day. During the 
pandemic, however, children’s screen time is likely to 
increase and exceed this criterion (Susilowati et al., 2021). 
Moreover, children’s preschool years are a stage of develop-
ment when the brain undergoes rapid development (Knud-
sen, 2004), and thus it is important to understand the impact 
of excessive screen time on preschool-aged children’s emo-
tional problems and learning behaviors. The present study 
aimed to examine preschoolers’ screen time and changes in 
their screen time in relation to their learning behaviors, anx-
iety/withdrawal and familial correlates during the pandemic 
outbreak in Wuhan, China, where the pandemic originated.

Introduction

The COVID-19 pandemic has affected individuals’ health, 
social life, and well-being. As a result of the pandemic, 
stores are shutting down, health care resources are under 
great strain, and schools are closing (Rundle et al., 2020). 
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Abstract
With schools closed due to the COVID-19, many children have been exposed to media devices for learning and enter-
tainment, raising concerns over excessive screen time for young children. The current study examined how preschoolers’ 
screen time was associated with their family characteristics and anxiety/withdrawal and approaches to learning during the 
COVID-19 pandemic. Participants were 764 caregivers of 3- to 6-year-old children (mean age = 59.07 months, SD = 12.28 
months; 403 boys and 361 girls) from nine preschools in Wuhan, China, where the pandemic started. The effects of fam-
ily characteristics on children’s screen time during the pandemic outbreak and the associations between screen time and 
children’s anxiety/withdrawal and approaches to learning were examined using path analysis. The results showed that 
children who spent more time on interactive screen use (e.g., playing with tablets) showed higher levels of anxiety/with-
drawal and fewer positive learning behaviors. Unexpectedly, children who spent more time on noninteractive screen use 
(e.g., watching TV) showed lower levels of anxiety/withdrawal. Additionally, children’s screen time was related to family 
characteristics: children living in more chaotic families with fewer screen time restrictions spent more time on screen 
use after the pandemic outbreak. The findings suggest that young children’s frequent use of interactive screens, such as 
tablets and smartphones, might be harmful to their learning and wellbeing during the pandemic. To mitigate the potential 
negative effects, it is essential to manage the screen time of preschoolers by establishing rules for their interactive screen 
use and improving the household routines related to the overall screen use.
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Theoretical framework

According to the Differential Susceptibility to Media Effects 
Model (Valkenburg & Peter, 2013), excessive screen time 
may negatively affect a wide range of children’s develop-
mental outcomes. These outcomes include health conditions 
(e.g., motor skills development, obesity problems, unhealth 
diets, and sleep problems; Marinelli et al., 2014; Pagani et 
al., 2013; Torsheim et al., 2010), cognitive development 
(e.g., poor number and vocabulary knowledge; Pagani et 
al., 2013), and socioemotional development (e.g., exter-
nal problem behavior, such as aggression; Chonchaiya et 
al., 2015; Duch et al., 2013). For example, Pagani et al.’s 
(2013) longitudinal study showed that children’s TV view-
ing time was negatively associated with their gross motor 
skills, vocabulary, and number skills as well as classroom 
engagement in children aged 29 to 65 months. Moreover, 
excessive screen use has also been shown to relate to chil-
dren’s social-emotional maladjustment, such as external 
problem behavior (Watt et al., 2015), poor self-regulation 
(Radesky et al., 2014), and high levels of anxiety (Mistry 
et al., 2007). Due to the sharp change in children’s daily 
life after the pandemic outbreak, children’s anxiety is likely 
to increase (Wang et al., 2020). It is important to exam-
ine whether children’s screen use alleviates or increases 
their level of anxiety during the pandemic. Moreover, due 
to the pandemic and resulting school closures, electronic 
devices, such as tablets, may serve as important learning 
tools at home (Trott et al., 2022). Under this circumstance, 
children may have less chance to communicate with their 
teachers and peers, which could jeopardize children’s posi-
tive approaches to learning (i.e., positive disposition toward 
learning, persistence, motivation, and frustration tolerance 
during learning activities; Kagan et al., 1995; Suarsi & 
Wibawa, 2021). Therefore, this study also focuses on the 
influences of children’s screen time on children’s anxiety/
withdrawal and approaches to learning.

Given the deleterious outcomes of excessive screen use 
for preschool children, it is worthwhile to identify the risk 
factors of children’s screen time during the pandemic. The 
media effects model (Valkenburg & Peter, 2013) proposed 
that three types of factors serving as the predictors of screen 
time, namely dispositional factors (e.g., personal variables, 
such as sex), developmental factors (e.g., age) and social 
factors (e.g., family, schools, culture). In early childhood, 
parents play a significant role in shaping their children’s 
behaviors through serving as role models and interacting 
with their children (Rhee, 2008). This is especially true dur-
ing the COVID pandemic, when schools were closed, and 
children spent more time with their parents when staying at 
home (Koh et al., 2020). It is important to examine whether 

and how family factors are related to young children’s 
screen time during the pandemic.

Screen time and children’s anxiety and withdrawal

Screen use can be categorized as noninteractive and interac-
tive screen use: the former refers to the use of media that 
provide no or little interaction for the users, such as televi-
sions or videos (Pagani et al., 2013), while the latter refers 
to the use of media that involve interactions, such as com-
puters, tablets, and smartphones (Chassiakos et al., 2016). 
Studies have documented that children’s screen time was 
negatively correlated with mental health outcomes, such as 
levels of anxiety and withdrawal (e.g., Mistry et al., 2007; 
Zimmerman et al., 2005). For instance, students’ excessive 
screen time (i.e., more than 2  h per day) has been found 
to be related to their self-reported high levels of anxiety 
(Taheri et al., 2019). Similarly, Chinese children’s screen 
time has also been shown to associate with high risk of emo-
tional problems before (Song et al., 2020; Zhao et al., 2018) 
and after the COVID-19 pandemic outbreak (Yue et al., 
2022). However, these studies did not distinguish between 
noninteractive and interactive screen time, which have been 
found to differ in their effects on children’s levels of anxiety 
or withdrawal (Paǵe et al.,2010).

Noninteractive screen time has been found to be posi-
tively associated with children’s anxiety (Mistry et al., 
2007; Kremer et al., 2014; Singer et al., 1998). Mistry et 
al. (2007) documented that preschool children’s anxiety 
was related to their TV use, and heavy exposure to TV from 
early childhood was associated with more severe symptoms. 
Other studies have supported these relations after taking 
into account control variables (e.g., Allen & Vella, 2015). 
For example, Hamer et al. (2009) controlled for physical 
activity levels, child’s age, sex, single-parent status, medical 
conditions, and other dietary intake variables in their study 
of 1,486 children and identified a positive relation between 
TV viewing time and psychological distress.

Unlike the findings on noninteractive screen time, the 
findings on the relation between interactive screen time 
and children’s levels of anxiety and withdrawal have been 
mixed. Some studies have documented a positive correla-
tion between children’s interactive screen time and their 
levels of anxiety and withdrawal (Przybylski, 2014; Vernon 
et al., 2018; Woods & Scott, 2016). Paǵe et al. (2010) found 
that children who spent more than two hours a day in com-
puter use were more likely to have psychological difficul-
ties. However, studies have also indicated that interactive 
screen time benefits children’s mental health. An experi-
mental study found that some well-designed apps success-
fully improved children’s social-emotional ability, such as 
the ability to control anger (Radesky, 2018). The findings 
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are also mixed in Chinese context. Liu et al. (2021) showed 
that interactive screen time was associated with 4-year-old 
children’s emotional problems. However, Hu et al. (2018) 
indicated that interactive screen time did not correlate with 
Chinese preschool children’s emotional problems. More 
studies are needed to investigate whether and how children’s 
interactive screen time is associated with their anxiety and 
withdrawal, especially during the pandemic, when they are 
vulnerable to emotional problems due to the drastic change 
in their daily life (Yue et al., 2022).

Screen time and approaches to learning

The approach to learning, also known as adaptive learning 
behavior, is an important indicator of children’s school read-
iness and future learning outcomes (Fantuzzo et al., 2004). 
Due to school closure during the COVID pandemic, children 
are likely to spend more time on screen use for entertain-
ment and learning at home (Trott et al., 2022). Examining 
whether screen time during the pandemic affects children’s 
approaches to learning may provide a basis for practitioners 
to decide whether they should use screens as a learning tool 
at home when face-to-face learning is unavailable. Previ-
ous studies have shown noninteractive screen time to be 
negatively associated with children’s approaches to learn-
ing (Pagani et al., 2013; Johnson et al., 2007; Patimah & 
Kiswaya, 2019). For instance, Gupta et al. (1994) found that 
children who watched TV for an average of 18.5 h a week 
showed decreased interest to learn.

Interactive screen time has been shown to have similar 
negative effects. Tamana et al. (2019) demonstrated that 
interactive screen time was related to preschoolers’ inat-
tention problems: children who spent more than two hours 
a day in media devices were 7.7 times more likely to be 
diagnosed with ADHD. Recent studies conducted during 
the COVID pandemic outbreak found that children’s inter-
active screen time, such as online learning and video games, 
had a negative impact on their learning interest and motiva-
tion (Rahayu et al., 2021; Suarsi & Wibawa, 2021). How-
ever, these studies focused on Euro-American children of 
primary school age, and the question of whether screen time 
affects Chinese preschool children’s approaches to learning 
during the pandemic received less attention. Tan and Zhou’s 
(2022) study, conducted in Chinese children, indicated that 
preschool children’s (aged 3 to 6) excessive screen time 
predicted children’s inattention problem, but they did not 
distinguish between the different types of screen time.

Familial correlates of children’s screen time

In the current COVID-19 situation, preschool children are 
spending a great deal of time with their primary caregivers 

and are encouraged to maintain social distance to avoid the 
spread of the virus (Koh et al., 2020). This strongly suggests 
that more attention needs to be paid to the influences of fam-
ily factors on children’s screen use. Investigating the fam-
ily factors associated with screen time can help us identify 
children who are at risk of excessive screen use during the 
pandemic and provide insights on how caregivers may man-
age children’s screen time at home. Among various family 
factors, home environment has been found to strongly relate 
to how children spend their time at home (Rhodes et al., 
2019). Disruptions to daily routines within home environ-
ments, namely household chaos, are an important risk fac-
tor for children’s excessive screen use (Emond et al., 2018). 
Additionally, caregivers are in the best position to prevent 
children from engaging in excessive and uncontrolled 
screen use during the pandemic. Caregivers’ restrictions 
on children’s screen time have been documented to be one 
of the most effective ways to reduce children’s screen time 
(Salmon et al., 2005). Therefore, this study focused on care-
givers’ restrictions on screen time and household chaos as 
proxies for family characteristics that influence preschool-
ers’ screen time during the pandemic.

Caregivers’ restrictions on screen time in relation to 
children’s screen use

Rules or restrictions have been found to affect children’s 
screen time (Salmon et al., 2005; Van den Bulck & Van 
den Bergh, 2000). Restrictions on screen time refers to 
caregiver-child communication aimed at restricting child’s 
screen time (Lin & Atkin, 1989). Findings on the effects of 
restrictions on children’s screen time have been inconsistent 
in prior studies depending on the type of medium: nonin-
teractive or interactive screen use (Collier et al., 2016). A 
review of parental restrictions on noninteractive screen time 
concluded that most studies found that parental restrictions 
on TV time led to decreases in children’s TV viewing (Xu 
et al., 2015). Relatedly, a study of young children aged six 
months to six years also indicated an association between 
parental rules concerning TV use and less time spent by 
children watching TV (Vandewater et al., 2005). Studies 
on Chinese children also indicated that children were more 
likely to spend over 2 h a day on TV viewing when there 
were no rules on screen use at home (Jiang et al., 2014). As 
for interactive screen time, Downing et al. (2015) found a 
significant correlation between caregivers’ rules on screen 
time and preschool children’s interactive screen time. Addi-
tionally, Wang et al.’s (2022) study, conducted in 1546 
Chinese preschoolers, showed that clear rules on interac-
tive screen use helped reduce preschool children’s interac-
tive screen time. However, these studies were conducted 
before the COVID pandemic outbreak, and more studies are 
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be more vulnerable to excessive screen time than others 
and give insights on how to reduce children’s screen time 
during the pandemic. Therefore, this study, drawing on the 
media effects model (Valkenburg & Peter, 2013), aimed to 
simultaneously examine the consequences and family fac-
tors of Chinese preschool children’s screen time during the 
pandemic.

In this study, screen time and changes in screen time after 
the pandemic outbreak were examined as a proxy of screen 
use during the pandemic. Screen time represents the abso-
lute amount of time spent on media use, such as TV (Sweet-
ser et al., 2012), while changes in screen time represent the 
relative variations of screen time, which are also important 
to study during the pandemic because they may reflect, to 
some extent, how children and caregivers cope with the 
COVID-19 restrictions. The two variables are different but 
correlated, because children who increase their screen time 
tend to have long screen time during the pandemic. Studies 
have found that children’s screen time generally increased 
more than twice after the pandemic outbreak (Aguilar-
Farias et al., 2020), and such increases might have led to a 
decrease in, for instance, physical activities and sleep time.

In response to the calls from the American Academy of 
Pediatrics (AAP) for more attention on the types of screen 
time, we aimed addressed the following research questions 
in this study:

RQ1  Do Chinese children’s screen time and changes in their 
screen time (noninteractive and interactive screen time) 
relate to their levels of anxiety/withdrawal and approaches 
to learning?

RQ2  Are household chaos and caregivers’ restrictions on 
screen time correlated with Chinese children’s screen time 
and changes in screen time?

Based on the literature review, the following hypotheses 
were generated: H1: noninteractive time and interactive 
screen time and their increases during the pandemic would 
be positively associated with children’s high levels of anxi-
ety/withdrawal. H2: Children’s noninteractive screen time 
and interactive screen time and their increases would be 
negatively correlated with children’s approaches to learn-
ing. H3: Children from more chaotic families and with 
fewer restrictions on their screen time would spend more 
time on and showed larger increases in noninteractive and 
interactive screen use during the pandemic.

needed to investigate whether restrictions on screen time is 
an effective method to reduce children’s screen time during 
the pandemic.

Household chaos in relation to children’s screen use

Household chaos is another risk factor of children’s screen 
use, especially during the pandemic. Due to the high conta-
gious nature of COVID-19, social distancing and quarantine 
policy have led to more families residing at home for longer 
periods of time. Consequently, household chaos, character-
ized by increased levels of noise, crowding, and a lack of 
order and routine in households, is likely to increase (Cas-
sinat et al., 2021). Levels of household chaos are related to 
young children’s behaviors, including screen use (Emond 
et al., 2018; Kracht et al., 2021; Martin et al., 2012). 
For instance, Emond et al. (2018) studied 385 parents of 
2-5-year-old children and indicated that greater household 
chaos was correlated with increases in children’s screen 
time. To be more specific, higher levels of household chaos 
predicted an increase in the amount of children’s weekly 
screen use, especially the time children spent watching 
shows, videos, and movies, although it was not correlated 
with interactive screen time. Furthermore, a recent study, 
involving a sample of 1836 families with preschoolers in the 
United States, showed that children living in families with 
higher levels of household chaos had more screen time dur-
ing the pandemic (Kracht et al., 2021). However, the rela-
tion between household chaos and preschoolers’ screen time 
in Chinese children during the pandemic remains unclear.

The present study

China, where the COVID-19 pandemic outbreak starts, 
experienced stringent and longtime home quarantine 
(Zhang, 2022). Under the circumstance, in person classes 
were canceled and children were encouraged to engage in 
online learning during the pandemic (Ministry of Educa-
tion of China, 2020). Although not required to offer online 
teaching, many preschools encouraged parents to use digital 
resources and tablets to support preschoolers’ learning and 
entertainment at home (Dong et al., 2020). Such sudden and 
sharp increases in Chinese children’s screen time have led to 
worries about possible negative consequences (Xiang et al., 
2020). The existing studies showed that screen time affected 
children’s approaches to learning and anxiety/withdrawal, 
but these studies focused primarily on Euro-American chil-
dren and most of them were conducted before the pandemic 
outbreak (e.g., Taheri et al., 2019). Furthermore, studies 
of the risk factors of screen time during the pandemic in 
Chinese children remain scarce. Examining the family fac-
tors of screen time can help us know which children may 
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Measures

Screen time

Children’s screen time was reported by the caregivers. We 
adopted the measure from a previous study in the context 
of China which showed a good reliability (α = 0.80; Hu et 
al., 2018). The measure consisted of three items about the 
amount of time spent on TV or videos, computers or tab-
lets, and smartphones, respectively. A sample question is, 
“How long on average did the child spend on watching TV 
or videos per day in the previous month?” (4 = More than 
two hours, 3 = One hour to two hours, 2 = Half an hour to 
one hour, 1 = Less than half an hour, 0 = Never).

The first item measured noninteractive screen time; the 
mean scores of the last two items were used to represent 
interactive screen time; and finally, the mean scores of the 
three items were calculated to represent total screen time. 
We asked about the time children spent on watching videos 
in the first item and used the wording “play” when asking 
about the time spent on interactive screen time. Therefore, 
we expected the caregivers would report the time their child 
spent on watching videos (even in tablets or computers) 
in Item 1. The Cronbach’s alpha of the measure was 0.57. 
The correlations between the three items were moderate (r 
ranges from 0.28 to 0.35, ps < 0.01). The relatively low reli-
ability of the measure is possibly due to that the children 
spent more time on noninteractive screen use (76.6% of the 
children spent more than half an hour on TV viewing) than 
interactive screen use (40.5% and 37.2% of the children 
spent more than half an hour playing computers and cell-
phones, respectively).

Method

Participants and procedure

This study used a cross-sectional design. A retrospective 
method was adopted to assess children’s change in screen 
time before and after the pandemic outbreak. We recruited 
764 caregivers of young children (403 boys [52.7%] and 
361 girls [47.3%]) from nine preschools located in Wuhan, 
China using the typical case sampling. To maximize the 
response rate, our sampling covered all 3-6-year-olds chil-
dren in the preschools. The mean age of the children was 
59.07 months (SD = 12.28 months). Most of the caregiv-
ers were children’s parents (n = 716, 93.7%), 29 caregivers 
(3.8%) were other relatives, such as grandparents, and 19 
caregivers did not indicate their relationship with the chil-
dren (2.5%). Table 1 shows the sex and age of the children 
and their family SES.

We collected data from mid-June to mid-July in the year 
2020, when Wuhan had been reopened after a 76-day lock-
down, but schools remained closed because of the pandemic. 
At first, we obtained the consent of the principles of the nine 
preschools and distributed 1200 questionnaires to the care-
givers of the children from those schools. The primary care-
givers of the children from seven preschools completed the 
consent forms and questionnaires at home, while those from 
the other two preschools completed the consent forms and 
questionnaires at school. A total of 790 caregivers provided 
written consent and finished the questionnaires (participa-
tion rate: 63.7%). Of these, 764 questionnaires were valid. 
The present study was permitted by the Institutional Review 
Board of the first author’s university. This study was not 
preregistered.

Table 1  Descriptive Statistics
Variables N Minimum Maximum M SD Median
Child’s sex 764 0 1 - - -
Child’s age (months) 764 34.00 90.00 59.07 12.28 57.00
Parental SES 758 -1.90 1.92 0.00 0.77 0.00
Household chaos 745 1 5 2.40 0.78 2.40
Restrictions on screen time 724 1 4 3.05 0.70 3.00
Restrictions on noninteractive screen time 716 1 4 2.80 0.70 3.00
Restrictions on interactive screen time 713 1 4 3.07 0.84 3.00
Child’s screen time 751 0 4 1.67 0.85 1.67
Child’s noninteractive screen time 747 0 4 2.31 1.09 2.00
Child’s interactive screen time 749 0 4 1.34 0.96 1.00
Changes in screen time 734 1 5 3.52 0.88 3.67
Changes in noninteractive screen time 728 1 5 3.81 0.94 4.00
Changes in interactive screen time 718 1 5 3.36 0.98 3.50
Child’s anxiety/withdrawal 743 1 4 1.38 0.36 1.33
Child’s approach to learning 741 1 4 2.38 0.50 2.33
Note. N = 764; Boys were coded as 0, and girls were coded as 1
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Household chaos

Household chaos was examined using the Chaos, Order and 
Hubbub Scale (CHAOS) (Matheny et al., 1995), which con-
sisted of five items on a 5-point Likert scale. An example 
item is “I can’t concentrate at home.” We removed one item 
from the original measure because of its’ factor loading was 
lower than 0.30. The scores of the five remaining items were 
averaged to represent household chaos and higher scores 
represent higher levels of chaos at home. The Cronbach’s 
alpha of the measure was 0.70.

Caregivers’ restrictions on screen time

Caregivers’ restrictions on screen time were measured 
using five items, which asked the caregivers to report the 
frequency of their restriction behaviors after the pandemic 
(e.g., “I restricted the time my child spent watching TV or 
videos.”) on a scale from 1 = Rarely to 4 = Always. The mea-
sure has been used in China and has shown a good reliability 
(α = 0.80) (Hu et al., 2018). The average scores of the five 
items were calculated to represent caregivers’ restrictions 
on screen time. The Cronbach’s alpha of the measure was 
0.82. The scores of the first item represented caregivers’ 
restrictions on noninteractive screen time, and the average 
scores of the second and third items were computed to rep-
resent restrictions on interactive screen time. Higher scores 
indicate that parents placed more restrictions on children’s 
screen time.

Family SES

Caregivers reported their annual family income in 2019 (on 
a scale from 1 = Less than 10,000 RMB to 21 = More than 
200,000 RMB), paternal and maternal occupation (from 
1 = Farmer, nontechnical worker, or unemployed, to 5 = Pro-
fessional or administrator, such as manager), and paternal 
and maternal education (on a scale from 1 = Elementary 
school or below to 7 = Doctoral degree). We used the aver-
age of the standardized scores of the five SES indicators to 
represent SES (see also Zhang et al., 2020).

Data analysis

First, descriptive statistics and correlations between the 
variables were computed. Second, path model 1 (Fig.  1) 
was constructed to examine the children’s total screen time 
and its’ changes during the pandemic and their association 
with children’s outcome variables, including approaches to 
learning and anxiety/withdrawal, and family correlates (i.e., 
household chaos and caregivers’ restrictions on children’s 
screen time). Third, path model 2 (Fig. 2) was constructed to 

Changes in children’s screen time

Participants also reported the changes in their children’s 
screen time after the pandemic outbreak (e.g., “How has the 
amount of time the child spent on watching TV or videos 
per day changed since the COVID-19 outbreak compared to 
before the pandemic?”) using a set of three questions with 
a five-point scale (i.e., 5 = Increased a lot, 1 = Decreased a 
lot). The three questions focused on changes in time spent 
on TV or videos, computers or tablets, and smartphones, 
respectively. The measure was designed to assess how 
screen time changed after the pandemic outbreak while pre-
pandemic data were unavailable under the circumstance. 
The Cronbach’s alpha of the measure was 0.79. The scores 
of the three items were averaged to represent changes in 
screen time. The score of the first item was used to repre-
sent changes in noninteractive screen time, and the mean 
scores of the last two items represented changes in interac-
tive screen time.

Children’s anxiety and withdrawal

Children’s anxiety and withdrawal were reported by their 
caregivers using the Anxiety and Withdrawal subscale of 
the Pediatric Emotional Distress Scale (PEDS) (Saylor et 
al., 1999) with a four-point scale. Compared to other mea-
surements of anxiety, this particular measure was designed 
to assess children’s emotional distress after experiencing 
traumatic events and thus was considered the best choice 
for our study given the key aspect of the research context 
being the pandemic. The Anxiety and Withdrawal mea-
sure consists of 6 items (e.g. “Please mark how frequently 
the child seems worried in the previous month?”), and the 
Cronbach’s α was 0.69. Mean scores were computed to rep-
resent levels of anxiety and withdrawal. Higher scores in the 
scale represented more severe symptoms.

Approaches to learning

Approaches to learning were assessed using the short form 
of the Young Children’s Approaches to Learning Scale 
reported by caregivers (Cai, 2015). The test consists of 
six items measuring children’s learning behaviors, which 
include curiosity and eagerness to learn (e.g., “Please mark 
how frequently the child approached novelty things actively 
in the previous month.”), persistence and attentiveness, 
initiative, imagination and creativity, reflection and expla-
nation, on a four-point Likert scale. Mean scores were com-
puted to represent approaches to learning. Higher scores 
indicated more positive approaches to learning. Cronbach’s 
alpha coefficient was 0.81.
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missing data was estimated by full information maximum 
likelihood (FIML) technique. The data, study materials, and 
data analysis codes are available upon request.

Results

Preliminary results

Table  1 shows the descriptive statistics concerning the 
study variables. Most mothers (58.7%) and fathers (60.3%) 
had a bachelor’s degree, and 17.4% of the mothers and 
16.8% of the fathers had a high school degree. There were 
21.3% of the households with an annual household income 

examine the two different types of screen time—noninterac-
tive and interactive — and their association with children’s 
outcome variables and family correlates. Children’s sex, 
age, as well as family SES were included as covariates in 
each path of the two models. Household chaos also served 
as a covariate when investigating the relation between 
screen time and outcome variables, because chaos has 
been found to predict preschoolers’ learning and emotional 
problems (Kirkorian et al., 2009). However, caregivers’ 
restrictions on screen time were not included as a covariate 
because there is a lack of evidence in the literature regarding 
the relation between screen time restrictions and children’s 
learning behaviors and anxiety/withdrawal. Mplus Version 
7.0 software was used to perform the data analyses, and 

Fig. 2  Path Model 2: Noninter-
active and Interactive Screen 
Time and Their Association with 
Children’s Anxiety/Withdrawal, 
Approaches to Learning, and 
Familial Correlates
Note. All the paths were pre-
sented in the figure. The solid 
lines represent significant paths, 
and the dashed lines represent 
insignificant paths

 

Fig. 1  Path Model 1: Total Screen 
Time, Changes in Total Screen 
Time, and Their Associations 
with Children’s Anxiety/With-
drawal, Approaches to Learning, 
and Familial Correlates
Note. All the paths were pre-
sented in the figure. The solid 
lines represent significant paths, 
and the dashed lines represent 
insignificant paths
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below 50,000RMB, 25.3% with an annual income of 
50,000RMB-100,000RMB, 25.3% with an annual income 
of 100,000RMB-150,000RMB, 14.1% with an annual 
income of 150,000RMB-200,000RMB, 15.2% with an 
annual income higher than 200,000RMB, and 24.9% non-
responses. 49% of the mothers and 53.6% of the fathers 
were front-line management and technical workers (e.g., 
salesperson, driver) or middle management and technical 
workers (e.g., teacher, doctor) and 31.8% of the mothers and 
7.2% of the fathers were either unemployed, non-technical 
workers, or farmers.

According to the caregivers’ reports, 40.2% of the chil-
dren watched TV for more than one hour per day, 36.5% 
watched between half an hour and one hour, and 21% 
watched less than half an hour. Regarding interactive screen 
time, 56% of the children spent less than half an hour per 
day on computer use, 25.1% spent half an hour to one hour, 
and 15.7% spent more than one hour. In addition, 58.9% of 
the children played with smartphones for less than half an 
hour per day, 22.9% played for half an hour to one hour, and 
14.3% played for more than one hour. Regarding changes 
in screen time after the pandemic, 6.7% of the caregiv-
ers reported a decrease in their children’s TV use, 22.8% 
reported no change, 44.1% reported a slight increase, and 
21.7% reported a significant increase. In terms of computer 
use, 13.4% of the caregivers reported a decrease in their 
children’s usage, 34% reported no change, 30.1% reported 
a slight increase, and 12.7% reported a significant change. 
Finally, 14.1% of the caregivers reported a decrease in 
their children’s smartphone use, 35.6% reported no change, 
29.7% reported a slight increase, and 12% reported a sig-
nificant increase.

As indicated by Table 2, household chaos was positively 
correlated with increases in children’s screen time (p < .05). 
To be more specific, children living in more chaotic fami-
lies spent more time on interactive screen use (p < .05) and 
showed larger increases in interactive screen time (p < .05). 
With the increase in caregivers’ restrictions on children’s 
screen time, children tended to spend less time on screen 
use (p < .01) and showed smaller increases in screen time 
(p < .01) during the pandemic; this relation held true when 
examining both interactive and noninteractive screen time 
use (ps < 0.01). Regarding the relations between screen time 
and the outcome variables, children who spent more time 
on noninteractive screen use showed lower levels of anxi-
ety and withdrawal (p < .01), whereas children who spent 
more time on interactive screen use showed higher levels 
of anxiety and withdrawal (p < .05). Besides, children who 
increased their interactive screen time had fewer positive 
approaches to learning (p < .01). Surprisingly, we found 
that caregivers’ restrictions on interactive and noninterac-
tive screen time were positively correlated with children’s 
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use showed higher levels of anxiety/withdrawal. In addi-
tion, we found children who increased their time on inter-
active screen after the pandemic outbreak showed fewer 
positive learning activities.

Furthermore, noninteractive and interactive screen time 
and their changes were associated with caregivers’ restric-
tions. The more restrictive the caregivers were with respect 
to children’s screen time, children would spend less time 
on and a smaller increase was found in the correspond-
ing screen use during the pandemic. Moreover, interactive 
screen time and its changes, but not noninteractive screen 
time or its changes, were correlated with household chaos: 
children living in more chaotic homes spent more time on 
and showed larger increases in interactive screen use during 
the pandemic.

Discussion

School closures and home quarantine caused by the COVID-
19 pandemic have raised concerns about increases in chil-
dren’s screen time and the possible outcomes and correlates. 
This study indicated that there was a general increase in 
the screen use of the preschool children in Wuhan during 
the pandemic. About 40.2% of the caregivers reported that 
their children spent more than one hour on TV viewing, and 
about 15.7% and 14.3% of the caregivers reported that their 
children spent more than one hour playing on tablets and 
cellphones during the pandemic. The time of noninteractive 
and interactive screen use by these children exceeded the 
screen time criterion for preschool children recommended 
by WHO (2019), namely, a maximum of one hour a day. 
However, the screen time seems not to be very much com-
pared to a recent study which indicated children spent more 
than 3 h on screen use during the COVID-19 (Aguilar-Far-
ias et al., 2020). Partially consistent with the hypothesis 1, 
the study found that noninteractive screen time was nega-
tively correlated with levels of anxiety/withdrawal, whereas 

approaches to learning (ps < 0.01). However, this correlation 
was not added in the path models because theoretically it 
did not make sense.

Total screen time and changes in total screen time: 
family correlates and associations with children’s 
anxiety/ withdrawal and approaches to learning

Table 3 presents the results of the path Model 1 (Fig.  1). 
The model fit was acceptable with χ2 = 17.47 (p = .015), 
CFI = 0.957, TLI = 0.841, RMSEA = 0.045, SRMR = 0.024. 
The results showed a negative correlation between changes 
in total screen time and children’s approaches to learning. 
This indicates that children with larger increases in screen 
time after the pandemic outbreak showed fewer positive 
approaches to learning. However, there was no significant 
association of children’s total screen time and its changes 
with their anxiety and withdrawal. The examination of the 
family correlates showed that children who were older, lived 
in households with higher levels of chaos, and had caregiv-
ers who imposed less frequent restrictions on screen time 
spent more time on screen use. Children living in higher-
SES and more chaotic families and with caregivers who 
imposed less frequent restrictions on screen time reported 
larger increases in screen time after the pandemic outbreak.

Noninteractive and interactive screen time and their 
changes: family correlates and association with 
children’s anxiety/withdrawal and approaches to 
learning

Table  4 presents the standardized coefficients of the 
paths in Model 2 (Fig.  2). The model 2 fitted well with 
the data (χ2 = 16.22, p = .003, CFI = 0.985, TLI = 0.804, 
RMSEA = 0.063, SRMR = 0.019). The results demonstrated 
that children who spent more time on noninteractive screen 
use showed fewer anxiety/withdrawal symptoms. In con-
trast, children who spent more time on interactive screen 

Table 3  Standardized Path Coefficients in the Path Model Predicting Children’s Screen Time, Anxiety/Withdrawal, and Approaches to Learning
Predictors Screen Time Changes in Screen Time Children’s Anxiety/Withdrawal Children’s Approaches to Learning

β S.E. β S.E. β S.E. β S.E.
Child’s sex 0.027 0.035 0.036 0.036 − 0.029 0.035 0.054 0.036
Child’s age (months) 0.145*** 0.036 0.015 0.037 − 0.033 0.040 0.032 0.039
Family SES − 0.020 0.036 0.091* 0.040 − 0.145*** 0.039 0.158*** 0.040
Household chaos 0.075* 0.036 0.080* 0.038 − 0.014 0.035 − 0.016 0.039
Caregivers’ restriction 
on children’s screen time 
during pandemic

− 0.263*** 0.038 − 0.21*** 0.045 - - - -

Child’s screen time ‒ ‒ ‒ ‒ 0.010 0.039 0.007 0.045
Changes in screen time ‒ ‒ ‒ ‒ − 0.016 0.042 − 0.100* 0.042
Note. Sex: 0 = boy, 1 = girl. * p < .05; ** p < .01; *** p < .001. N = 764
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interactive screen time positively predicted levels of anxi-
ety/withdrawal. Furthermore, accordance with hypothesis 2, 
children who increased the time they spent on screen use, 
especially on interactive screen use, showed fewer positive 
approaches to learning. Moreover, the study also corrobo-
rates the hypothesis 3: children living in more chaotic fam-
ily households and with fewer restrictions on screen time 
showed more time spent on screen use and larger increases 
in screen time after the pandemic outbreak.

Screen time, changes in screen time and their 
association with anxiety/ withdrawal and 
approaches to learning

The results did not show significant effects of children’s 
total screen time on their anxiety/withdrawal. However, 
a further investigation indicated that noninteractive and 
interactive screen time associated with children’s levels of 
anxiety and withdrawal, but in different ways: children’s 
noninteractive screen use negatively associated with lev-
els of anxiety/withdrawal, whereas interactive screen use 
positively associated with levels of anxiety/withdrawal. 
The results concerning the negative relation between non-
interactive screen use and anxiety/withdrawal are surprising 
because previous studies have indicated the opposite, that 
is, that TV viewing increases children’s anxiety (Mistry et 
al., 2007; Kremer et al., 2014; Singer et al., 1998). How-
ever, it is worth noting that those studies mainly focused 
on the influence of excessive screen use. Considering the 
relatively low-dose of children’s TV viewing time (81.1% 
of the children spent less than one hour on TV viewing) in 
the present study, our findings are not that surprising and 
are in fact consistent with a few studies indicating that 
preschoolers with low-dose screen use tend to have fewer 
psychosocial difficulties compared to non-users (McNeill 
et al., 2019). There are two possible explanations for the 
negative relation between noninteractive screen time and 
levels of anxiety/withdrawal during the pandemic. First, the 
COVID-19 pandemic, leading to the home quarantine of all 
family members, may increase the time that children spent 
on watching TV or videos with their parents (Farber et al., 
2020), which could promote parent-child interaction and 
benefit children’s mental health. Second, as Radesky and 
colleagues (2020) suggested, screen media may serve as a 
distraction or entertainment when children encounter some 
stressful events, such as the pandemic.

In contrast to noninteractive screen time, more time 
spent on interactive screen use tended to be associated with 
higher levels of anxiety/withdrawal. This finding is in line 
with a number of findings pertaining to older children. For 
instance, prior research has indicated detrimental effects of 
computer use or video games on primary school children’s 
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The findings regarding the association between caregiv-
ers’ restrictions on screen time and young children’s screen 
use are also consistent with previous studies (Saelens et 
al., 2002). The results, therefore, support that caregivers’ 
restrictions on screen time may be an effective approach in 
reducing children’s screen time. This suggests that interven-
tions can be designed to help parents to set daily routines, 
including screen use routines, and establish a good habit of 
using electronic media for their children (Vanderloo et al., 
2020).

Limitations, future directions, and implications

This study has several limitations. First, this study is a cross-
sectional study, which does not allow us to infer any causal 
relations between the variables, and thus the results should 
be carefully interpreted and generalized. For example, chil-
dren with higher levels of emotional needs may use screens 
as a tool to calm down and self-regulate. Future studies 
should use longitudinal designs. Second, we only adopted 
caregiver-report measures, which might have influenced the 
results because of the shared method variance. Third, under 
the circumstances where pre-pandemic data was unavail-
able, we requested the participants to provide information 
on the change in their children’s screen time before and after 
the COVID-19 outbreak. However, such information may be 
subject to recall bias, which may affect accuracy of the par-
ticipants’ report. Fourth, some of the variables in the study, 
such as TV viewing time and changes in TV viewing time, 
were measured by only one item, which might have reduced 
the reliability of the measures. In future studies, it would be 
helpful to use more items or methods, such as time diaries, 
to measure children’s screen time. Fifth, the present study 
only examined the children’s screen time but did not con-
sider the screen content or programs that children watched 
or used. As Radesky and colleagues (2020) reported, chil-
dren usually use tablets and smartphones to watch videos 
and quick search on Siri, which indeed involves little inter-
action with the devices. In the future, the content of screen 
use should be taken into consideration. Finally, the regres-
sion coefficients in the path models should be interpreted 
with caution because their effect sizes ranged between weak 
(β = 0.075) and moderate (β = − 0.323). Nonetheless, our 
findings hold significant importance because they reveal the 
significant impact of interactive and noninteractive screen 
time on children’s learning and anxiety and withdrawal dur-
ing the pandemic as well as provide guidance on manag-
ing children’s screen time. These findings offer valuable 
insights for policymakers, practitioners, and caregivers who 
are making decisions about the use of media for educational 
and entertainment purposes at home during the pandemic.

and teenagers’ mental health (Przybylski, 2014; Elson & Fer-
guson, 2013; Mentzoni et al., 2011). To illustrate, unlike TV 
viewing, which could alleviate personal stress by increasing 
the interactions between family members, most interactive 
screen use involving an individual’s own computer or smart-
phone is mainly conducted in isolation (Farber et al., 2020) 
and could thus lead to increases in the individual’s level of 
anxiety (Choate et al., 2005). Moreover, the present study 
found that children’s exposure to interactive screen use was 
related to household chaos, so their interactive screen use 
may have been unsupervised. Unsupervised use of interac-
tive screen media may increase the risk of children’s expo-
sure to violent video games or more mature content, and 
thus affect their levels of anxiety/withdrawal (Nikkelen et 
al., 2014). Another possible explanation is that children with 
higher levels of anxiety/withdrawal may use screens more 
frequently. The explanation is consistent with Tao et al.’s 
(2022) finding that individuals’ anxiety levels were predica-
tive of their sedentary time in the future.

The results also showed that children who increased the 
time spent on interactive screen after the pandemic outbreak 
showed fewer positive approaches to learning. These find-
ings corroborate those of previous findings that increases in 
children’s interactive screen time negatively affected chil-
dren’s learning behaviors, such as learning motivation and 
attention (Nikkelen et al., 2014). We, therefore, speculate 
that increases in interactive screen time after the pandemic 
outbreak displaced the time spent on other valuable cogni-
tive activities they liked to engage in before the pandemic, 
such as outdoor learning activities, reading books (Ander-
son & Subrahmanyam, 2017), or learning with teachers and 
peers, which could influence their approaches to learning.

Screen time, changes in screen time and their 
familial correlates

The results indicated that children living in more chaotic 
households tended to show increases in interactive screen 
time after the pandemic outbreak. This finding was in line 
with Emond et al. (2018) and can be explained in two ways. 
First, caregivers who live in more chaotic households may 
be more likely to use media to occupy children when they 
were working or doing household chores, or to distract chil-
dren temporarily from disorderly behavior. Unlike the time 
spent on TV or video viewing, which usually depends on the 
length of the TV programs or videos, time spent on interac-
tive media use is fragmented and such interactive media use 
is easier to stop. Second, caregivers in more chaotic families 
may have less time to monitor their children, so the chil-
dren may be able to use smartphones or tablets without their 
caregivers noticing.
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