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A B S T R A C T   

Background: The coronavirus disease 2019 (COVID-19) outbreak had rapidly become a global health threat, and 
its impact on the mental health was transmitted among different populations, especially from parents to children. 
The study aimed to investigate Chinese parents’ influence on their children, in terms of mental health and 
lifestyles (screen time and physical exercise), during the COVID-19. 
Methods: Self-reported online questionnaires of depression, anxiety, COVID-19 related worries, physical exercise, 
and screen time were completed by 3471 Chinese children and one of their parents (1514 fathers and 1957 
mothers), during the COVID-19 epidemic in February 2020. Path analysis was used to examine the extent of 
transmission of psychological distress and whether lifestyles tied to transmission. 
Results: During the quarantine, Chinese parents’ depression and anxiety both positively predicted their children’s 
depression and anxiety; parents’ COVID-19 related worries, physical exercise and screen time separately had 
positive effects on children’s COVID-19 related worries, physical exercise and screen time; parents’ depression 
and anxiety were positively influenced by their COVID-19 related worries, self-quarantine and quarantine of 
family members, relatives or friends; children’s depression and anxiety positively predicted their non-suicidal 
self-injury and suicide ideation. Bootstrap analyses showed that parents’ COVID-19 related worries and life-
styles increased children’s depression and anxiety via children’s COVID-19 related worries and lifestyles, as well 
as parents’ depression and anxiety. 
Conclusions: When families face to public events, parents’ psychological distress and lifestyles are related to 
children’s psychological stress and lifestyles. Interventions of parents’ psychological distress and lifestyles would 
improve family resilience.   

1. Introduction 

As the largest outbreak of atypical pneumonia since the 2003 severe 
acute respiratory syndrome (SARS) outbreak, the coronavirus disease 
2019 (COVID-19) outbreak had rapidly become a global health threat 
(Wang, Horby, Hayden, & Gao, 2020). Since the outbreak, the Chinese 
government has established an effective system for monitoring and 
responding to infectious diseases and implemented unprecedented strict 
quarantine measures, with schools and non-essential businesses at all 
levels closed indefinitely, in order to reduce further spread of the virus in 
China and other regions. Since January 31th, 2020, the date for the 
resumption of work and school has been repeatedly postponed. People 
had to stay at home in quarantine and there were significant changes in 
their daily life. However, it was suggested that the psychological impact 

of quarantine was extensive, substantial and long-term, and several 
negative psychological effects associated with quarantine had been 
proved, including depression, anxiety, post-traumatic stress, confusion, 
and anger (Brooks et al., 2020). 

Due to the COVID-19 outbreak, parents had to cope with plenty of 
stressful factors, including financial losses, the need for basic supplies 
and reductions in social support outside the family, especially the fear of 
infection in themselves, families, friends and neighbors. A study on 
parents’ internalizing symptoms suggested that the fear of infection 
negatively affected psychological well-being of healthy adults (Cres-
centini et al., 2020). Moreover, many previous studies showed that the 
COVID-19 had a negative impact on parents’ mental health. A national 
survey in the US reported that 26.9% of parents faced with worsening of 
mental health during the outbreak (Patrick et al., 2020). Another study 
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from the Netherlands found that parents who experienced higher stress 
levels showed stronger increases in negative feelings, including 
depression, anxiety, hostility, and sensitivity to interpersonal relation-
ships, during COVID-19 lockdown (Achterberg, Dobbelaar, Boer, & 
Crone, 2021). However, there is a lack of research on major mental 
health problems, such as anxiety and depression, among Chinese parents 
during COVID-19. Besides, whether the quarantine state and worries 
about being infection have a direct impact on the mental health of 
Chinese parents during COVID-19 is worth studying. 

With schools closed during the outbreak, children were asked to stay 
home and required to report their daily health status. Stressful factors 
such as frustration and boredom, fear of infection, lack of face-to-face 
contact with classmates and teachers, family financial losses and lack 
of personal space at home could have a more problematic and lasting 
impact on children (Wang, Zhang, Zhao, Zhang, & Jiang, 2020). It was 
demonstrated that the COVID-19 pandemic could lead to an increase in 
mental health problems among children (Golberstein, Wen, & Miller, 
2020). In a sample of 8079 Chinese middle and high school students, the 
prevalence of depression symptoms, anxiety symptoms, and mixed 
symptoms of depression and anxiety was 43.7%, 37.4%, and 31.3%, 
respectively, during the COVID-19 outbreak (Zhou et al., 2020). Besides, 
children’s ability to process information and regulate emotions was 
limited, and they could have serious self-injurious behavior and suicidal 
ideation due to depression and anxiety. There were suggestions that 
suicide rates would rise during the COVID-19 pandemic (Gunnell et al., 
2020). Therefore, it is vital important to focus on the mental health of 
Chinese children during the COVID-19 and to study whether their 
depression and anxiety can lead to self-injury or suicidal ideation. 

During the COVID-19 outbreak, parents and children stayed at home 
together almost every day and faced the myriad stresses of the epidemic. 
Therefore, parents’ perceptions of the epidemic and their psychological 
changes could have a direct influence on children through daily 
communication and behavior. Results from a study of Italian parents and 
their children showed that quarantine measures during the outbreak and 
changes in daily routine had a negative impact on parents’ psychological 
dimensions, thus exposing their children’s mental health to a significant 
risk (Cusinato et al., 2020). As we already knew, both parents and 
children showed higher levels of depression and anxiety during the 
epidemic (Achterberg et al., 2021; Courtney, Watson, Battaglia, Mul-
sant, & Szatmari, 2020; Yue, Zang, Le, & An, 2020; Zhou et al., 2020). 
Similarly, parents’ depression and anxiety during the COVID-19 could 
have an effect on their children’s depression and anxiety. A study con-
ducted in Turkey proved that parents’ anxiety had a significant positive 
correlation with children’s anxiety and predicted children’s anxiety 
(Akgul & Ergin, 2021). However, the valuable topic of whether 
depression and anxiety in Chinese children are influenced by their 
parents’ depression and anxiety during the COVID-19 outbreak has not 
been studied. 

In addition to mental health, the lifestyles of parents and children 
changed dramatically during the COVID-19 outbreak. At home, physical 
activities for both parents and children might be reduced due to space 
constraints. Besides, children were more dependent on social media and 
the Internet, and their screen time increased. Studies at home and 
abroad had confirmed that during the COVID-19 pandemic children’s 
screen time increased and physical activity reduced (Francisco et al., 
2020; Lau & Lee, 2020), which might negatively impact children’s 
physical and mental health (Xiang, Zhang, & Kuwahara, 2020). 
Furthermore, with the interruption of daily schedules and activities, 
parents might rely on electronic devices to occupy children’s time, and 
children’s screen time could be greatly affected by their parents. A study 
among parents and their children in Guangdong, China found that the 
screen time of children was positively correlated with their parents’ 
screen time, types and habits (Hu, Johnson, & Wu, 2018). More studies 
that focus on the effect of parents’ physical exercise on children’s 
physical exercise and the effect of parents’ screen time on children’s 
screen time during the COVID-19 outbreak are needed. 

For all we know, there is a lack of research examining parents’ in-
fluence on their children during the COVID-19 epidemic, especially in 
terms of mental health and lifestyles. The COVID-19 first broke out 
across China at extremely rapid rates, and China is the fastest country in 
the world to implement strict quarantine measures and establish an 
effective epidemic surveillance and prevention system. Therefore, it is 
meaningful and valuable to study the changes and connections between 
Chinese parents and their children in mental health and lifestyles during 
the quarantine. The present study aimed to investigate Chinese parents’ 
influence on their children, in terms of depression, anxiety, the COVID- 
19 related worries, physical exercise and screen time, during the COVID- 
19 outbreak. Besides, parents’ self-quarantine, quarantine of family 
members, relatives or friends, children’s non-suicidal self-injury, chil-
dren’s suicidal ideation and other variables were also taken into ac-
count, exploring their effects on the mental health of parents and 
children. 

2. Method 

2.1. Sample 

Sample data for this study were collected in Nanchang City, Jiangxi 
Province, during the COVID-19 epidemic in February 2020. Adjacent to 
Hubei Province, Jiangxi Province has a medium economic level in 
China, and Nanchang is about 260 km southeast of Wuhan. The par-
ticipants were 3471 Grade 4 and above students from 4 schools in Lidu 
Town and Wengang Town and one of their parents. The four schools had 
a total of 7145 students in Grade 4 and above, and 4708 students 
participated in this survey. After matching with the parents’ data, 3471 
pairs of data were used. In the children aged from 9 to 19 years 
(14.1±2.56), 51.6% were boys and 48.4% were girls. In the parents aged 
from 27 to 69 years (39.97±5.41), 43.6% were fathers and 56.4% were 
mothers. There were 44.3% urban residents and 55.7% rural residents. 
As for the education level of parents, 77.1% were primary or junior high 
school and only 22.9% were high school or above. Other demographics 
were shown in Table 1. 

2.2. Procedure 

All children and parents finished a self-reported structured ques-
tionnaire online at certain times. Students from Lidu Town filled in 
questionnaires from February 18 to 28, 2020 and their parents filled in 
questionnaires from February 13 to 19, 2020. Students from Wengang 
Town completed questionnaires from February 18 to 28, 2020 and their 
parents completed questionnaires from February 4 to 10, 2020. At that 
time, the COVID-19 epidemic was serious in Jiangxi Province. On 
January 24, 2020, Jiangxi province launched a first-level public health 
response, ordering entertainment venues to close and implement closed 
management. The resumption of work and the opening of primary and 
secondary schools were postponed until at least February 29 and May 
11, respectively. On February 4, 2020, the Health Commission of Jiangxi 
Province reported 548 confirmed cases in the province. 

The electronic link of the questionnaire was sent in the wechat group 
by teachers, and the questionnaires were distributed through the Wen-
juanxing platform (https://www.wjx.cn/). Electronic informed consent 
was provided and all parents and children were required to sign elec-
tronically. Children filled out questionnaires under parental supervision, 
and the questionnaire can only be submitted after it is completely filled 
out. The results of the first filling were selected, and the questionnaires 
whose filling time exceeds ±4 standard deviations were screened out. 
Furthermore, at the end of the questionnaire, access to online counseling 
was provided. The study was approved by the Ethics Committee of 
School of Psychology, Jiangxi Normal University (Nanchang, China), 
and Jinxian County Education and Sports Bureau provided permissions 
and support. 
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2.3. Measures 

2.3.1. Sociodemographic variables 
Sociedemographic information included parents’ gender, age, loca-

tion, education and children’s gender, age. 

2.3.2. Depression symptoms 
The Patient Health Questionnaire-9 (PHQ-9) was used to measure 

depression symptoms in the past two weeks (Kroenke, Spitzer, & Wil-
liams, 2001), which has good reliability and validity in the general 
Chinese population (Wang et al., 2014). The PHQ-9 contains 9 items and 
each item has four choices: 0 = not at all; 1 = several days; 2 = more 
than half the days; 3 = nearly every day. The total score can range from 
0 to 27, with higher scores indicating more severe depression symptoms. 
A total score of 5 is suggested to screen clinical depression symptoms. 
The Cronbach’s α in parent and children were 0.856 and 0.900 
respectively. 

2.3.3. Anxiety symptoms 
The generalized anxiety disorder - 7 (GAD-7) was used to assess 

anxiety symptoms over the last two weeks (Spitzer, Kroenke, Williams, 
& Lowe, 2006), which was applicable in the Chinese population (Tong, 
An, McGonigal, Park, & Zhou, 2016). The GAD-7 contains 7 items and 
each item has four choices: 0 = not at all; 1 = several days; 2 = more 
than half the days; 3 = nearly every day. The total score can range from 
0 to 21, with higher scores indicating more severe anxiety symptoms. A 
total score of 5 is suggested to screen anxiety symptoms. The Cronbach’s 
α in parent and children were 0.896 and 0.915 respectively. 

2.3.4. COVID-19 related worries 
Participants’ COVID-19 related worries were measured by three 

items: “Are you worried about yourself being infected with COVID-19?”, 
“Are you worried about your family members being infected with 

COVID-19?” and “Are you worried about residents of your community or 
village being infected with COVID-19?”. Each item was rated on a three- 
point scale: 1 = not worry; 2 =worry; 3 = very worry. The total scores 
were calculated by adding up the three items. The Cronbach’s α in 
parent and children were 0.839 and 0.863 respectively. 

2.3.5. Screen time 
Screen time was measured by asking participants to report how much 

time they spent on TV, computer use and cell phone/tablet use in the 
past half month. Each question has 4 choices: <1 h per day, 1–2 h per 
day, 3–5 h per day and ≥ 6 h per day, which are assigned values from 1 
to 4. The total screen time was calculated by adding the three screen 
types. 

2.3.6. Physical exercise 
Physical exercise was measured by one item: “In the past half month, 

how many days per week did you spend on doing physical exercise?” 
There are 5 choices: null,<1 day per week,1–2 days per week, 3–4 days 
per week and 5–7 days per week, which are assigned values from 1 to 5. 

2.3.7. Self-quarantine 
Parents were required to report their current identity category to find 

out if they were currently in quarantine. They had five choices: 1 =
confirmed, 2 = suspected, 3 = isolated in hospital, 4 = home isolation, 5 
= normal people. The first four options were combined as “self-quar-
antine” and were assigned a value of 1. The last option was identified as 
“not self-quarantine” and was assigned a value of 0. 

2.3.8. Quarantine of family members, relatives or friends 
Parents were required to report whether their family members, rel-

atives, or friends were under quarantine. There were three items: “Are 
your family members (living together) being infected with COVID-19?”, 
“Are your relatives (not living together) being infected with COVID-19?” 
and “Are your friends being infected with COVID-19?” Each item had 
five choices: 1 = confirmed; 2 = suspected; 3 = home isolation; 4 =
normal people; 5 = unknown. The first three options were combined as 
“quarantine” and the last two options were combined as “no”. If there 
was an item with a value of 1, the sum was 1, and parents were 
considered to have family members, relatives or friends in quarantine. 

2.3.9. Non-suicidal self-injury and suicidal ideation 
Children’s non-suicidal self-injury was assessed by one item: “In the 

past two weeks, have you intentionally hurt yourself, but not with the 
intention of killing yourself?” Children’s suicidal ideation was assessed 
by one item: “In the past two weeks, have you had suicidal thoughts?” 
Each item has six choices: no, 1, 2, 3, 4, and 5 or more. The two variables 
were recorded into no (0) and ≥ 1 times (1). 

2.4. Statistical analysis 

First, demographic characteristics, COVID-19 related worries, fre-
quency of physical activities, frequency of screen time and other study 
variables in this sample were calculated by descriptive statistical anal-
ysis. Second, the correlation relationship among study variables was 
provided by calculating Pearson correlation coefficient and Spearman’s 
rank correlation coefficient. Additionally, a path analysis model was 
built to further examine correlations found and possible mediating effect 
among study variables. The bootstrap analysis was used to calculate 
indirect effect. Goodness of model fit was verified according to the 
literature guidance (Hu & Bentler, 1999): Comparative Fit Index (CFI) >
0.90; Tucker-Lewis Index (TLI) > 0.90; Root Mean Square Error of 
Approximation (RMSEA)< 0.08. Statistical analyses were conducted by 
using SPSS 23.0 and Mplus 7.0. 

Table 1 
Demographics and COVID-19 related worries.   

Parents Children 
Variables n % n % 

Gender     
Male 1514 43.6 1791 51.6 
Female 1957 56.4 1680 48.4 
Location     
Rural 1932 55.7 1932 55.7 
Urban 1539 44.3 1539 44.3 
Education     
Primary or junior high school 2673 77.1 - - 
High school or above 796 22.9 - - 
Self-quarantine     
Yes 333 9.6 - - 
No 3138 90.4 - - 
Quarantine of relatives and friends     
Yes 236 6.8 - - 
No 3235 93.2 - - 
Worrying about yourself being infected with 

COVID-19     
Not worry 904 26.0 1299 37.4 
Worry 1812 52.2 1639 47.2 
Very worry 755 21.8 533 15.4 
Worrying about family members being infected 

with COVID-19     
Not worry 640 18.4 1007 29.0 
Worry 1819 52.4 1759 50.7 
Very worry 1012 29.2 705 20.3 
Worrying about neighborsbeing infected with 

COVID-19     
Not worry 644 18.6 1167 33.6 
Worry 1871 53.9 1722 49.6 
Very worry 956 27.5 582 16.8  

Mean SD Mean SD 
Age, years 39.97 5.41 14.1 2.56  
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3. Results 

Demographic characteristics and COVID-19 related worries of this 
sample were shown in Table 1. Of the 3471 parents, 9.6% were in self- 
quarantine, and 6.8% reported their family members, relatives or friends 
were in quarantine. The proportion of parents who were very worried 
about self, family members and neighbors being infected with COVID-19 
was 21.8%, 29.2% and 27.5%, respectively. Less than parents, the 
children very worrying about self, family members and neighbors being 
infected with COVID-19 respectively accounted for 15.4%, 20.3% and 
16.8%. In addition, the prevalence of depression and anxiety among 
parents was 13.7% and 12.8%, respectively, and in children, the pro-
portion was 12.2% and 8.0%. Of the 3471 children, 2.0% had non- 
suicidal self-injurious behaviors and 3.3% had suicidal ideation during 
the past two weeks. 

Table 2 displayed frequencies of physical activities and screen time 
among parents and children. As we can see, the proportion of parents 
and children spending 1–2 days per week on physical exercise was the 
highest, with 27.7% and 29.7%, respectively. Screen time for parents 
and children had a similar frequency distribution: 40.7% of parents and 
44.3% of children watched TV for 1–2 h per day; 74.4% of parents and 
65.7% of children spent less than 1 h per day on the computer; the 
percentage of using cell phone/tablet for 1–2 h per day among parents 
and children was 31.7% and 33.9%, respectively, and parents and 
children using 3–4 h per day on cell phone/tablet accounted for 33.3% 
and 31.5%. 

Means, SD, and correlations of studied variables were reported in 
Table 3. When the correlation coefficient is greater than or equal to 
0.03, the correlation is significant. As shown, parents’ depression and 
anxiety were both significantly associated with their children’s depres-
sion and anxiety. The correlation relationships between parents and 
children on COVID-19 related worries, physical exercise and screen time 
were all significant. Furthermore, parents’ depression was significantly 
related to their anxiety, as the same finding among children. It was 
demonstrated that children with depression or anxiety were more likely 
to have non-suicidal self-injurious behaviors and suicidal ideation. 
Children’s non-suicidal self-injury was significantly correlated to their 
suicidal ideation. 

Fig. 1 showed the best fitting model that produced the following 
fitting indices: χ2 = 273.035, df = 87, RMSEA = 0.025, CFI = 0.981, TLI 
= 0. 973. In this figure, the significant main paths were represented by 
colorful solid lines. As shown, parents’ depression and anxiety both 

Table 2 
Frequencies of physical activities and screen time.   

Parents Children 
Variables n % n % 

Physical exercise     
Null 717 20.7 410 11.8 
<1 day per week 690 19.9 655 18.9 
1–2 days per week 961 27.7 1031 29.7 
3–4 days per week 652 18.8 787 22.7 
5–7 days per week 451 13.0 588 16.9 
Watching TV     
<1 hour per day 923 26.6 1027 29.6 
1–2 hours per day 1412 40.7 1536 44.3 
3–4 hours per day 816 23.5 713 20.5 
≥6 hours per day 320 9.2 195 5.6 
Using computers     
<1 hour per day 2581 74.4 2279 65.7 
1–2 hours per day 563 16.2 757 21.8 
3–4 hours per day 223 6.4 323 9.3 
≥6 hours per day 104 3.0 112 3.2 
Using cell phone/tablet     
<1 hour per day 556 16.0 768 22.1 
1–2 hours per day 1101 31.7 1175 33.9 
3–4 hours per day 1156 33.3 1092 31.5 
≥6 hours per day 658 19.0 436 12.6  Ta
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positively predicted their children’s depression and anxiety levels. 
Parents’ COVID-19 related worries, physical exercise and screen time 
separately had positive effects on children’s COVID-19 related worries, 
physical exercise and screen time. In addition, parents’ depression and 
anxiety were positively influenced by their COVID-19 related worries, 
self-quarantine and quarantine of family members, relatives or friends. 
Children’s depression and anxiety positively predicted their non- 
suicidal self-injury and suicide ideation. Other significant relationships 
were shown in this figure. 

Bootstrap analysis results of indirect effects were revealed in ap-
pendix. Parents’ screen time, COVID-19 related worries, self-quarantine, 
quarantine of family members, relatives or friends all had significant 
indirect effects on their children’s depression and anxiety. Furthermore, 
the indirect effects of parents’ depression and anxiety on children’s non- 
suicidal self-injury and suicide ideation were also significant. 

4. Discussion 

This study was the first to investigate Chinese parents’ influence on 
their children, in terms of mental health and lifestyles, during the 
COVID-19 epidemic. Parents and children used the same questionnaire 
and separately reported their symptoms, reducing report bias. The in-
fluence of Chinese parents on their children during the COVID-19 was 
clearly demonstrated for the first time: parents’ depression and anxiety 
both positively predicted their children’s depression and anxiety; par-
ents’ COVID-19 related worries, physical exercise and screen time 
separately positively predicted their children’s COVID-19 related 
worries, physical exercise and screen time. In addition, our findings 
confirmed the indirect effects of parents’ COVID-19 related worries and 
lifestyles on children’s depression and anxiety for the first time. 

The proportion of parents who were worried and very worried about 
self, family members and neighbors being infected with COVID-19 was 
higher than that of their children, which suggested that parents had 
higher levels of COVID-19 related worries. The reason for this phe-
nomenon might be that parents got more information from the outside 
world than their children, took on the family’s financial pressure and the 
responsibility of raising children, and thus felt more psychological 
pressure. Compared to worrying or very worrying about themselves, 
more parents and children worried or very worried about family mem-
bers and neighbors being infected with COVID-19, which was consistent 

with the fact that Chinese people were more considerate of others. 
Moreover, in this study, during the outbreak, the prevalence of 
depression and anxiety during past two weeks among children was 
12.2% and 8.0%, respectively. An online survey conducted after lock-
down in Chinese children and adolescents (Liu et al., 2021) showed that 
12.33% and 6.26% of participants reported depression and anxiety, 
separately, which was similar to our results. Higher than children, the 
prevalence of depression and anxiety among parents during the 
epidemic was 13.7% and 12.8%, respectively, conforming to higher 
levels of COVID-19 related worries in parents. 

This study proved that Chinese parents’ depression and anxiety were 
directly and positively influenced by epidemic-related variables, 
including their COVID-19 related worries, self-quarantine and quaran-
tine of family members, relatives or friends, consistent with several 
studies during epidemics (Crescentini et al., 2020; Mazza et al., 2020). It 
was demonstrated that during the COVID-19 outbreak, Chinese chil-
dren’s depression and anxiety positively predicted their non-suicidal 
self-injury and suicide ideation, which was confirmed by many previ-
ous studies (Balazs et al., 2013; Claes, Luyckx, & Bijttebier, 2014; Hill, 
Castellanos, & Pettit, 2011). Furthermore, the transition of psychologi-
cal distress and lifestyles from Chinese parents to children during 
COVID-19 would be elaborated in the following. 

This study was the first to show clear evidence that during the 
COVID-19 outbreak, Chinese parents’ depression and anxiety both 
positively predicted their children’s depression and anxiety. Parents’ 
depression and anxiety were associated with increased risk for depres-
sion and anxiety in offspring, which was confirmed by a large number of 
previous studies (Aktar, Nikolic, & Bogels, 2017; Biederman et al., 2001; 
Chang & Fu, 2020; Eley et al., 2015; Leis & Mendelson, 2010; Liu, Li, 
Zheng, & Wang, 2021). Although there was consistent evidence that 
anxiety and depression had shared genetic liability (Kendler, Gardner, & 
Lichtenstein, 2008), it was proved that intergenerational transmission of 
depression and anxiety was partly due to environmental mechanisms 
(Eley et al., 2015; Lewis, Rice, Harold, Collishaw, & Thapar, 2011), such 
as negative rearing environment and negative parenting behavior 
(Goodman, 2020; Hammen, Shih, & Brennan, 2004), imitating parents’ 
behavior (Eley et al., 2015), presenting non-verbal signals and 
communicating threatening information (Aktar et al., 2017), trans-
mitting cognitive styles (Liu et al., 2021) and so on. To make matters 
worse, the ongoing crisis and long-term quarantine made depressed and 

Fig. 1. path analysis.  
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anxious parents have higher levels of psychological stress, resulting in 
long-term problematic parenting behaviors (Prime, Wade, & Browne, 
2020), which might lead to an escalation of negative relationships be-
tween parents and children and exacerbate negative impacts on chil-
dren’s mental health. 

It was confirmed that during the COVID-19 epidemic, Chinese par-
ents’ COVID-19 related worries, physical exercise and screen time 
separately positively predicted their children’s COVID-19 related 
worries, physical exercise and screen time. Parents’ fears and worries 
about infection might be transmitted to their children mainly through 
daily conversation and emotional expressions. Lots of previous studies 
proved that parents’ physical activities positively associated with chil-
dren’s physical activities (Hinkley, Crawford, Salmon, Okely, & 
Hesketh, 2008), and parents’ screen time also positively associated with 
children’s screen time (Cillero & Jago, 2010; Duch, Fisher, Ensari, & 
Harrington, 2013; Hu et al., 2018). These could be attributed to parents’ 
role modeling and encouragement (Dwyer, Higgs, Hardy, & Baur, 2008; 
Garriguet, Colley, & Bushnik, 2017). In addition, a review found that 
increasing parents’ self-efficacy and improving parenting styles might 
be effective ways to reduce children’s screen time (Xu, Wen, & Rissel, 
2015). If parents spend plenty of time on electronic entertainment 
instead of working or taking care of their children, during the COVID-19, 
this could mean they have a lower self-efficacy and a negative parenting 
style, leading to an increase in their children’s screen time. 

Our findings showed that screen time was a positive predictor of 
depression and anxiety for both Chinese parents and their children, 
during the COVID-19 epidemic. A study among Chinese children and 
adolescents also demonstrated that prolonged screen time might nega-
tively influence children’s mental health during the COVID-19 
pandemic (Xiang et al., 2020). This result might be due to too much 
media exposure. Studies proved that during the outbreak, people relied 
more on the media for up-to-date information, and excessive media use, 
especially exposure to disaster news, could lead to depression and 
anxiety (Garfin, Silver, & Holman, 2020; Zhao & Zhou, 2020). 
Furthermore, this study confirmed that during the COVID-19, Chinese 
parents’ screen time had significant indirect effects on their children’s 
depression and anxiety via parents’ depression, anxiety, and children’s 
screen time, which further suggested that parents had to consciously 
limit their screen time and maintain a healthy lifestyle, for the sake of 
their children’s mental health. 

4.1. Implications 

Our findings identified complex dynamic transitions of psychological 
distress and lifestyles exist in family when face to public events and we 
determined several risk factors affecting the mental health of parents 
and their children. The results suggest that parents should first ensure 
their own positive attitude in dealing with the epidemic, take care of 
their children’s mental health and pay attention to their influence on 
their children, avoiding harm and adverse consequences as much as 
possible. These results also can be used to guide psychological in-
terventions and to develop targeted preventive measures to improve the 

mental health of parents and children during epidemics. Furthermore, 
interventions of parents’ psychological stress and lifestyles would 
improve family resilience, which could help family better cope with 
large public events and emergencies. 

4.2. Limitation 

There are several limitations that should be noticed. First, cross- 
sectional data were used in this study, so causal inferences could not 
be made. Second, only one parent completed the survey, the potential 
differences on the effects of mothers’ or fathers’ psychological distress 
and lifestyles on their children could not be explored in the same family 
system. Third, PHQ-9 has not been used in children aged 9, and some 
variables such as physical exercise were study-developed. Therefore, the 
validity of these variables are unclear. Fourth, this study was conducted 
in February 2020, during the COVID-19 outbreak; the long-term impact 
of the epidemic is unknown. Furthermore, common environmental 
factors for children and parents (e.g. COVID-19 related stressors) were 
not assessed. In the final, the participants were mainly ordinary people 
in rural areas, and there was a lack of urban population data and data on 
confirmed patients or medical personnel. Future longitudinal studies 
should focus on parents’ influence on their children, in terms of various 
mental health problems and lifestyles, after long-term quarantine. 
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Appendix 

Bootstrap analysis of indirect effects     

Bootstrapping(95%CI)  
Effect Lower 2.5% Upper 2.5% 

Total indirect effects from PST to DEP 0.064 0.046 0.081 
DEP-PDEP-PST 0.021 0.012 0.032 
DEP-PANX-PST 0.012 0.006 0.020 

(continued on next page) 
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(continued )   

Bootstrapping(95%CI)  
Effect Lower 2.5% Upper 2.5% 

DEP-ST-PST 0.030 0.017 0.043 
Total indirect effects from PCOVSUB to DEP 0.079 0.061 0.099 
DEP-PDEP-PCOVSUB 0.017 0.009 0.027 
DEP-PANX-PCOVSUB 0.024 0.013 0.036 
DEP-COVSUB-PCOVSUB 0.038 0.023 0.053 
Total indirect effects from SELF to DEP 0.021 0.009 0.036 
DEP-PDEP-SELF 0.008 0.002 0.018 
DEP-PANX-SELF 0.008 0.003 0.016 
DEP-PDEP-PCOVSUB-SELF 0.001 0.000 0.002 
DEP-PANX-PCOVSUB-SELF 0.001 0.001 0.003 
DEP-COVSUB-PCOVSUB-SELF 0.002 0.001 0.004 
Total indirect effects from OTHER to DEP 0.034 0.022 0.048 
DEP-PDEP-OTHER 0.018 0.009 0.028 
DEP-PANX-OTHER 0.010 0.004 0.018 
DEP-PDEP-PCOVSUB-OTHER 0.001 0.001 0.002 
DEP-PANX-PCOVSUB-OTHER 0.002 0.001 0.003 
DEP-COVSUB-PCOVSUB-OTHER 0.003 0.001 0.005 
Total indirect effects from PST to ANX 0.052 0.035 0.069 
ANX-PDEP-PST 0.014 0.006 0.023 
ANX-PANX-PST 0.019 0.010 0.030 
ANX-ST-PST 0.019 0.008 0.031 
Total indirect effects from PCOVSUB to ANX 0.101 0.082 0.120 
ANX-PDEP-PCOVSUB 0.012 0.004 0.020 
ANX-PANX-PCOVSUB 0.038 0.025 0.053 
ANX-COVSUB-PCOVSUB 0.052 0.038 0.065 
Total indirect effects from SELF to ANX 0.025 0.012 0.040 
ANX-PDEP-SELF 0.006 0.001 0.013 
ANX-PANX-SELF 0.013 0.004 0.024 
ANX-PDEP-PCOVSUB-SELF 0.001 0.000 0.001 
ANX-PANX-PCOVSUB-SELF 0.002 0.001 0.004 
ANX-COVSUB-PCOVSUB-SELF 0.003 0.001 0.005 
Total indirect effects from OTHER to ANX 0.036 0.022 0.051 
ANX-PDEP-OTHER 0.012 0.004 0.021 
ANX-PANX-OTHER 0.016 0.007 0.028 
ANX-PDEP-PCOVSUB-OTHER 0.001 0.000 0.002 
ANX-PANX-PCOVSUB-OTHER 0.003 0.002 0.005 
ANX-COVSUB-PCOVSUB-OTHER 0.004 0.002 0.006 
Total indirect effects from PDEP to INJURY 0.044 0.023 0.066 
INJURY-DEP-PDEP 0.027 0.010 0.048 
INJURY-ANX-PDEP 0.017 0.003 0.035 
Total indirect effects from PANX to INJURY 0.055 0.033 0.079 
INJURY-DEP-PANX 0.022 0.008 0.040 
INJURY-ANX-PANX 0.033 0.009 0.058 
Total indirect effects from PDEP to SUICIDE 0.054 0.030 0.081 
SUICIDE-DEP-PDEP 0.041 0.021 0.065 
SUICIDE-ANX-PDEP 0.014 0.002 0.030 
Total indirect effects from PANX to SUICIDE 0.060 0.037 0.084 
SUICIDE-DEP-PANX 0.033 0.017 0.053 
SUICIDE-ANX-PANX 0.026 0.005 0.049  

DEP-Depression (children) PDEP-Depression (parents) 
ANX-Anxiety (children) PANX-Anxiety (parents) 
ST-Screen time (children) PST-Screen time (parents) 
COVSUB-COVID-19 related worries (children) 
PCOVSUB-COVID-19 related worries (parents) 
SELF-Self-quarantine (parents) 
OTHER-Quarantine of relatives and friends (parents) 
INJURY-Non-suicidal self-injury (children) 
SUICIDE-Suicidal ideation (children) 
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