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Introduction: Maternal distress increased during the COVID-19 pandemic, significantly impacting children’s media use. The purpose 
of this study was to explore the influence mechanism of maternal COVID-19 distress on preschoolers’ problematic media us through 
a moderated mediation model; specifically, we examined the possible mediating roles of parenting stress and negative instrumental use 
of media in parenting and the moderating role of supportive co-parenting.
Methods: An online survey was conducted in a sample of 1357 children (Mage = 4.01, SD = 1.06; 47.4% boys) and their parents from 
six public kindergartens in Shanghai, China. The mothers provided information by completing measures on their levels of distress 
related to COVID-19, parenting stress levels, digital parenting practices, and perception of supportive co-parenting from their partners. 
Additionally, both parents rated their children’s problematic media use.
Results: (1) maternal COVID-19 distress was significantly and positively related to children’s problematic media use; (2) this 
relationship was sequentially mediated by parenting stress and parents’ negative instrumental use of media in parenting; and (3) 
supportive co-parenting moderated the serial mediation path by reducing the effect of maternal COVID-19 distress on parenting stress.
Conclusion: The findings provide some support and guidance for preventing children’s problematic media use and enhancing parental 
adaptation during the COVID-19 pandemic or in potentially adverse situations.
Keywords: maternal COVID-19 distress, children’s problematic media use, parenting stress, negative instrumental use of media in 
parenting, supportive co-parenting

Introduction
During the spread of the COVID-19 pandemic over the past few years, the daily lives of children have been disrupted, 
including school closures and loss of opportunities for outdoor exercise.1 Studies have shown that the proportion of 
Chinese children over-exposed to screen media/digital media (such as smartphones, tablets, and gaming consoles) 
increased significantly during the COVID-19 pandemic than before this period.2,3 Excessive exposure to and reliance 
on the media disrupt, to some extent, young children’s daily life and psychosocial function, which is essentially 
problematic media use;4 however, the problem was rarely understood among preschoolers. Moreover, the COVID-19 
pandemic induced and exacerbated various stressors affecting families and members’ psychological health, such as rising 
unemployment, declining income, fear of infection, and terrible disinformation and rumors.5,6 Parents’ well-being was 
greatly influenced, including increases in perceived anxiety and distress;7 particularly, women with young children 
experienced much more psychological distress.8 Research has indicated that parents’ perceived distress or depression 
caused children to spend excessive time on screen media.9,10 However, no empirical studies have been conducted on the 
relationship and mechanisms between parental COVID-19 distress and preschoolers’ problematic media use.
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Furthermore, parents experienced tremendous parenting stress during the COVID-19 pandemic, influenced by their 
psychological stress.7,11 Digital media offers an essential outlet for parents to relieve parenting stress or mental distress.12 

Indeed, stressed or distressed parents are more likely to use media devices as a behavior modifier, babysitter, or distractor for their 
children,4,13 which is the negative instrumental use of media in parenting, a negative digital parenting practice. Research has 
suggested that parenting stress and negative instrumental media use were positively related to children’s increased screen time.14– 

16 In addition, when families experience crisis events, collaborative support from family members, especially parenting support 
between partners, could effectively reduce the negative impact of adverse events on parental adjustment.17,18 Thus, parent-related 
factors, including parenting stress, digital parenting practice, and co-parenting, may serve complex roles in the influence of 
maternal distress on problematic media use in children. The present study explored the relations between maternal COVID-19 
distress and children’s problematic media use and its underlying mechanisms in Chinese culture.

Impacts of Maternal COVID-19 Distress on Children’s Problematic Media Use
The COVID-19 pandemic-related events, such as COVID-19 infection, social disinformation, school closures, and reduced 
personal income, placed a great deal of fear, burden, and distress on families and members,19,20 particularly mothers who are 
the primary caregivers in the family and take on most of the childcare responsibilities.21 Studies have indicated that during the 
COVID-19 pandemic, Chinese mothers reported more severe symptoms of psychological distress than before.22,23 Kazak et al 
proposed that parental COVID-19 distress consisted of two aspects: parents’ perceived general distress of their own related to 
COVID-19 and parents’ perceived distress of their children during home quarantine.24 Specifically, the two aspects are related 
to two stressful experiences that parents had during the COVID-19 lockdown: the general psychological distress caused by the 
adverse events (eg, being laid off from work, home isolation) and the distress associated with taking on special parenting 
responsibilities (eg, children at home all day, online learning).25 Previous research has shown that parents’ distress caused by 
the COVID-19 pandemic harmed children’s well-being and may lead to too much screen time.9,26

Nowadays, children spend more time on digital media and become more reliant on them,27,28 which has negative 
impacts on children’s physical, cognitive, and social development and reflects problematic media use in children.29,30 

Domoff et al hold that problematic media use in childhood is an excessive reliance on and overuse of screen media with 
developmental dysfunction, a model of maladaptive behavior.4,31 Meanwhile, Domoff and her team developed the 
“Problematic Media Use Measure” to measure children’s media use problems, which has been validated in other 
countries such as China and Arabia.32–34 However, existing studies have focused on children’s increased screen 
time,27,35 with less in-depth attention given to problematic media use. Moreover, the interactional theory of childhood 
problematic media use (IT-CPU) indicates that the following factors influence problematic media use in children: 
proximal factors (eg, parents’ distress or stress), maintenance factors (eg, soothing children by using digital media), 
and distal factors (eg, social crisis events); proximal factors can directly affect children’s problematic media use.4 

Research has suggested that maternal distress or depression was positively associated with children’s increased screen 
time.36,37 For example, Sahithya et al found a positive correlation between parents’ perceived general psychological 
stress during the COVID-19 pandemic and children’s excessive screen time.9 Similarly, Park et al discovered that 
maternal depression was linked to excessive use of television in children aged 2–5.10 Accordingly, we hypothesized (H1) 
that maternal COVID-19 distress was positively associated with children’s problematic media use.

The Mediating Role of Parenting Stress
General stressors related to COVID-19 events were closely associated with parenting stress.38 Parenting stress was the feeling 
of suffering or discomfort caused by the responsibilities of the parental role and perceived environmental stresses.39 During 
the COVID-19 pandemic, mothers usually take on more responsibilities, such as taking care of families and raising children, 
and thus suffer from more psychological stress and parenting stress.8,11 Studies have suggested that poor psychological well- 
being and higher mental distress were significantly related to higher parenting stress.7,11,40

According to the IT-CPU, parenting stress is a risk factor for problematic media use in early childhood.4 Indeed, there 
was a positive link between parenting stress and children’s screen time.14 Seguin et al found that parenting stress was 
significantly associated with children’s increased screen time during the COVID-19 pandemic.41 Researchers further 
revealed that parenting stress mediated the relationship between parental psychological distress and children’s 
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developmental problems.42,43 Moreover, the stress process model holds that stress and its effects should be understood 
from a process perspective; specifically, primary stressors (eg, crisis events, general distress) created secondary stressors 
(eg, financial pressures, parenting stress) that, in turn, affect individual development.44 This model implied that COVID- 
19 distress could create parenting stress, thus causing media use problems in children. As a result, we assumed (H2) that 
the relationship between maternal COVID-19 distress and children’s problematic media use was mediated by parenting 
stress.

The Mediating Role of Negative Instrumental Use of Media in Parenting
For people in the digital age, electronic media has become an indispensable aspect of their daily lives.27 The uses and gratifications 
theory indicates that people choose phones, computers, and other media to meet their specific needs.12 Media are also gradually 
becoming a tool/instrument to help parents in child-rearing, including easing their negative feelings (such as anxiety and distress) 
and fulfilling parenting goals (such as babysitters and education).15 The phenomenon is conceptualized as the instrumental use of 
media in parenting (IUMP),45 a digital parenting practice. Researchers have not yet thought deeply about the concept and 
properties of IUMP, and there is a lack of validated tools to measure parents’ IUMP in China. We considered the attributes and 
connotations of the IUMP from the perspective of its impact on children. Distractors, modifiers, babysitters, and backgrounds are 
harmful to children and result in increased screen time,46 poorer executive function,47 and distractibility;48 these behaviors were 
defined in this study as negative instrumental use of media in parenting (NIUMP), and were more about relieving parents’ 
parenting burdens or distress. In contrast, we considered education, family time, and enrichment as positive instrumental use of 
media in parenting (PIUMP); these practices contribute to children’s cognitive, physical, and mental development,49,50 and are 
more inclined to improve the quality of parenting.

In contemporary life, especially during home isolation, digital media may be an accessible and effective tool for parents and 
children to relieve their distress.51 Domoff et al argued that when mothers are distressed, they are more likely to leave their 
children with electronic babysitters.4 Similarly, Coyne et al believed that depressed parents tend to use media to keep their children 
occupied during the daytime or settle them down at bedtime.13 Nikken found that poorer parenting efficacy was positively 
associated with parents’ use of media as a distraction and babysitter.45 Therefore, maternal COVID-19 distress may be positively 
associated with parents’ NIUMP, a maladaptive media parenting practice, and the focus of current research.

Research findings have consistently demonstrated a significant positive correlation between parents’ utilization of 
digital media as a “babysitter”, “distractor”, and “modifier” (NIUMP) and increased screen time observed in 
children.15,45,46 For example, Benedetto and Ingrassia believed that parents who viewed digital media as a tool to 
keep their children occupied tended to have children addicted to media.52 Similarly, Domoff et al suggested that giving 
children electronic devices to soothe or keep them occupied while parents are busy could reinforce children’s problematic 
media use.4 Also, Hails et al discovered that parental COVID-19 distress impacted children’s behavioral problems 
through negative parenting practices.53 Waller et al found that parental psychological distress was positively associated 
with dysfunctional parenting (eg, laxness, over-reactivity), which in turn was associated with more screen time for 
children.54 Furthermore, according to the IT-CPU, maintaining factors (eg, parents’ NIUMP) were the mechanisms 
connecting proximal factors (eg, family distress) to problematic media use in children.4 Thus, we proposed (H3) that 
NIUMP mediated the link between maternal COVID-19 distress and children’s problematic media use.

The Serial Mediating Roles of Parenting Stress and Negative Instrumental Use of Media 
in Parenting
Family routines and everyday life were disrupted during the home isolation, posing many challenges for parents.55 

Mothers’ psychological distress increased significantly,21 which would cause and exacerbate parenting stress.43 

According to the uses and gratifications theory, parents under higher parenting stress are more likely to choose digital 
media as a parenting tool to relieve their pressure and meet parenting needs.12 Studies have indicated that parents 
experiencing high parenting stress frequently provide children with screen media.46,56 For example, Radesky et al 
discovered that mothers with higher parenting stress and lower parenting efficacy are more likely to use electronic 
media to keep their children quiet or calm, particularly for children with behavioral and social-emotional difficulties.57,58 
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Similarly, Elias and Sulkin found that digital media helped stressed parents carry out parenting duties or complete 
complex tasks, such as providing relatively safe activities for children during mealtimes.46 Furthermore, research has 
consistently suggested that media use as parenting tools, especially NIUMP, was positively and significantly related to 
excessive screen time in children.45,46 Consequently, we speculated (H4) that parenting stress and parents’ NIUMP acted 
as serial mediating roles in the relationship between maternal COVID-19 distress and children’s problematic media use.

The Moderating Role of Supportive Co-Parenting
The COVID-19 pandemic heightened the level of distress for parents, who experienced more significant psychological 
distress, especially when they lacked adequate resources to deal with it.59 Co-parenting, as a unique family system,60 has 
a vital protective function for parental adaptation and child social adjustment when families experience risks.61 McHale 
et al argued that co-parenting was the quality of cooperation and coordination between fathers and mothers in rearing 
children.62 Feinberg held that a supportive parental role as an essential part of co-parenting is a family characteristic 
where parents recognize each other’s parenting abilities and appreciate and value each other’s devotion.63 The ecological 
model of co-parenting indicates that supportive co-parenting is a protective factor that may moderate the relationship 
between risk factors (eg, unemployment, psychological distress) and family outcomes (eg, family functioning, child 
adjustment).64 Besides, according to the stress process model, although individuals were exposed to similar stressful 
conditions, they may suffer different outcomes since social support or supportive relationships played significant roles.44

Empirical research has demonstrated the protective role of supportive co-parenting in the influence of risk factors on 
individuals.18 For example, Jam et al found that supportive co-parenting acted as a buffer in the impact of stressful events 
(such as divorce) on parenting stress.17 Similarly, Bastiaansen et al discovered that supportive co-parenting significantly mitigated 
the effects of COVID-19 lockdown measures on paternal burnout.18 As a result, we speculated that the higher level of supportive 
co-parenting perceived by mothers, the more it could alleviate the impact of maternal COVID-19 distress on parenting stress. We 
further presumed that there might be a range of effects on parenting practices and children's media use when mothers’ parenting 
stress was reduced. Specifically, on the one hand, the effects of parenting stress on children’s problematic media use may be 
weakened since less stressed mothers would be more likely to mediate and regulate their children’s media use behavior;35,56 on the 
other hand, mothers’ positive parenting practices would increase,65 while they may have less negative digital parenting practices 
and value interaction and companionship with children,66 thereby the likelihood of problematic media use in children would be 
reduced. Based on the above, we expected (H5) that supportive co-parenting moderated the relationship between maternal 
COVID-19 distress and parenting stress; (H6) supportive co-parenting moderated the mediating role of parenting stress in the 
relationship between maternal COVID-19 distress and children’s problematic media use; and (H7) supportive co-parenting 
moderated the serial mediating role of parenting stress and NIUMP.

The Present Study
While researchers have explored parental distress and children’s screen time, no attention has been given to the 
relationship between parental COVID-19 distress and children’s problematic media use and the involvement of parent- 
related factors in it. The study deeply investigated the relationship between maternal COVID-19 distress and preschoo
lers’ problematic media use and the underlying mechanisms. The conceptual model of the current study is shown in 
Figure 1. The aims of the study were as follows: (1) examining the relationship between maternal COVID-19 distress and 
children’s problematic media use; (2) exploring the mediating role of parenting stress and NIUMP in the association 
between maternal COVID-19 distress and children’s problematic media use; and (3) investigating the moderating role of 
supportive co-parenting in the link between maternal COVID-19 distress and parenting stress, and the moderating role in 
mediating paths. This study helps us to fully understand the relationship between maternal distress and children’s media 
use. Moreover, the study supports efforts to prevent children’s problematic media use, promote mothers’ mental health, 
and advance adaptive parenting practices.
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Method
Procedure
The survey data was collected through the online website “Wenjuanxing”, China’s largest online survey platform. The 
study was approved by the institutional review board of Shanghai Normal University prior to data collection; meanwhile, 
we obtained written informed consent from all parents through kindergartens. Data were collected from May 1 to 
June 10, 2022. Mothers reported their distress related to COVID-19, parenting stress, digital parenting practices, and 
perceived parenting support from their partners. Also, mothers and fathers completed the problematic media use 
questionnaire, and the average of both was used in our analysis to more accurately reflect children’s media use problems.

Public kindergartens in China are classified as “model”, “first-level”, “second-level”, and “third-level”; “model” kindergartens 
are the highest level and quality, followed by “first and second-level” kindergartens, and “third-level” kindergartens are at the 
lowest. The sampling method for this study was convenience sampling, and the study included participants from a total of six 
kindergartens, comprising one “model” kindergarten, two “first-level” kindergartens, and three “second-level” kindergartens. Our 
sample is basically representative of the overall situation of kindergartens in Shanghai.

Participants
Participants were N = 1357 (Mage = 4.01 years, SD = 1.06; 47.4% boys) preschool children (ages 3 to 6) and their parents 
from Shanghai, China. The mothers’ ages ranged from 26 to 52 (Mage = 34.99 years, SD = 3.97); for educational levels, 
19.8% had a college degree or below, 61.7% had a bachelor’s degree, and 18.5% had a master’s degree or above. The 
fathers’ ages ranged from 26 to 60 (Mage = 36.67 years, SD = 4.82); in terms of education levels, 20.9% had a college 
degree or below, 54.1% had a bachelor’s degree, and 25.0% had a master’s degree or above. All children and their 
parents were of Han nationality, a dominant ethnic group (over 90% of the population) in China. The specific 
demographic information is presented in Table 1.

Measures
Maternal COVID-19 Distress
Maternal COVID-19 distress was assessed with the COVID-19 Distress Scale, a subscale of the COVID-19 Exposure 
and Family Impact Survey (CEFIS), and used in Western families.24 The COVID-19 Distress Scale included 2 items 
(“Caregiver distress levels during COVID-19” and “Child distress levels during COVID-19”) based on a 10-point Likert 
scale (1 = “none” to 10 = “very high”). Higher scores implied higher distress in the mother. The two items were 
translated into Chinese using the translation and back-translation procedure, with differences between the versions 
addressed by bilingual teachers and graduate students from the psychology department at Shanghai Normal University. 

Figure 1 Theoretical Hypothesis Model. 
Note: Distress: maternal COVID-19 distress. 
Abbreviations: PS, parenting stress; NIUMP, negative instrumental use of media in parenting; SCP, supportive co-parenting; PMU, problematic media use.
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Eisinga et al suggested that for the two-item scale, the Spearman-Brown coefficient and the standardized alpha coefficient 
were the best suitable statistics for reliability.67 In this study, Cronbach’s α for maternal COVID-19 distress was 0.77, and 
the Spearman-Brown coefficient was 0.64 (p < 0.001).

Children’s Problematic Media Use
Children’s problematic media use was measured using the Chinese version of the Problematic Media Use Measure 
(PMUM).32,33 The scale consists of 23 items and two subscales: tolerance and withdrawal (12 items; eg, “It is hard for 
my child to stop using screen media”) and psychosocial problems (11 items; eg, “My child’s screen media use interferes 
with family activities”). Each item was rated on a 5-point Likert scale (1 = “never” to 5 = “always”). Higher scores 
indicated more severe problems with media use among children. Both fathers and mothers completed the scale in this 
study, and their scores were averaged to reflect children’s media use problems. The scale in China has good reliability 
and validity.33 The Cronbach’s α for this scale reported by the mothers was 0.97, consistent with that of the fathers.

Parenting Stress
Parenting stress was measured by the Parenting Stress Index-Short Form (PSI-SF).68 The scale comprised 36 items and three 
subscales: parenting distress (eg, “I often feel I cannot deal with things very well”), parent-child dysfunctional interaction (eg, “My 
child rarely does anything that makes me feel good”), and difficult child (eg, “My child seems to be more of a crybaby than most 
children”). Each item was rated on a 5-point Likert scale (1 = “strongly disagree” to 5 = “strongly agree”). Three items were 
reverse-scored and addressed in the analysis. Higher scores meant that the mother perceived higher levels of parenting stress. 
Studies showed that the scale is reliable and valid in China.69,70 The Cronbach’s α of the scale was 0.96.

Co-Parenting
The Chinese version of the Parents’ Perceptions of the Co-parenting Relationship (PPCR) was utilized to assess the 
mother’s perception of co-parenting from her partner.71,72 The scale consisted of 14 items and two subscales: supportive 
co-parenting (7 items; eg, “My partner backs me up when I discipline the child”) and unsupportive co-parenting (7 items; 
eg, “My partner criticizes my parenting behavior in front of the child”). Each item was rated on a 5-point Likert scale (1 

Table 1 Demographic Information of Participants

Variables Groups N %

Age of child Age 3 610 45
Age 4 281 20.7

Age 5 314 23.1

Age 6 152 11.2
Gender of child Girl 714 52.6

Boy 643 47.4

Age of mother ≤ 30 years 157 11.6
31–35 years 665 49

36–40 years 410 30.2
≥ 41 years 125 9.2

Age of father ≤ 30 years 86 6.3

31–35 years 555 40.9
36–40 years 446 32.9

≥ 41 years 270 19.9

Mother education 
level

High school degree or below 57 4.2
College degree 212 15.6

Bachelor degree 837 61.7

Master degree or above 251 18.5
Father education level High school degree or below 64 4.7

College degree 220 16.2

Bachelor degree 734 54.1
Master degree or above 339 25
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= “never” to 5 = “always”). The supportive co-parenting subscale was used in the current study. Higher scores meant that 
the mother perceived more parenting support from her partner. The Chinese version of the scale was revised and shown 
to be reliable and valid.71 The Cronbach’s α of the supportive co-parenting subscale was 0.90.

Instrumental Use of Media in Parenting
Referring to and integrating the measurement tools of Nikken,45 Elias and Sulkin,46 and Wartella et al,73 this study established the 
Instrumental Use of Media in Parenting Scale (IUMPS) to measure parents’ IUMP. The original scale included seven aspects/ 
items: distractors, modifiers, babysitters, backgrounds, family time, enrichment, and education, which captured the most common 
uses of media in parenting. We used principal axis factoring extract factors (N = 1357), and the results of EFA indicated that one 
item (“I would use digital media as a background for my child’s activities”) did not meet the criteria of commonality and factor 
loading and was deleted.74 The possible reason is that “media as background” is more applicable to infants and their parents,75,76 

whereas parents of preschoolers are less frequently using this approach. The detailed results of the EFA are shown in Table 2. Our 
analysis confirmed that the IUMPS consisted of 6 items and two subscales: negative instrumental use of media in parenting 
(NIUMP, 3 items), and positive instrumental use of media in parenting (PIUMP, 3 items), which also supported two properties of 
the IUMP. Each item was rated on a 5-point Likert scale (1 = “strongly disagree” to 5 = “strongly agree”). Higher scores implied 
that mothers use media as a parenting tool more frequently. The Cronbach’s α of the whole scale was 0.77. The NIUMP subscale 
was used in the present study, and Cronbach’s α was 0.73.

Statistical Analysis
All statistical analyses were performed using SPSS 22.0. First, exploratory factor analysis, descriptive statistics, and correlation 
analysis were performed. Second, the SPSS PROCESS macro,77 a computational tool for testing moderation and mediation 
effects and their combinations, was used to test all hypotheses. The hypothesized model was tested using SPSS PROCESS macro 
model 6 and model 83. All the independent variables used were mean scores and standardized in statistical analysis. Third, the 
indirect effects and moderated mediation effects were tested using the bootstrapping method. The approach produced 95% bias- 
corrected confidence intervals of the estimates from 5000 resamples of the data.78 A confidence interval did not contain 0, showing 
a significant effect. In addition, children’s age and gender and parents’ age and education level may influence parental distress, 
parenting stress, digital parenting practices, co-parenting, and children’s media use,38,45,79,80 which were included as control 
variables in our analyses.

Self-report questionnaires may cause the issue of common method bias. We adopted the Harman single-factor method 
to examine the common method bias.81 The results indicated that there were nine factors with characteristic roots of more 
than 1 in principal component analysis, and the variation explained by the first factor was 35.07%, which was lower than 
the critical value of 40%, demonstrating that there was no serious common method bias in this study.

Results
Descriptive Statistics and Correlation Analysis
Descriptive statistics and Pearson correlation analysis were performed for all study variables, and the results are shown in 
Table 3. Children’s problematic media use was significantly and positively correlated with parents’ NIUMP, parenting 

Table 2 The Results of EFA for the Instrumental Use of Media in Parenting Scale 
(IUMPS)

Item Factor Load Coefficient Common  
Degree

KMO % of Variance  
Explained

Factor 1 Factor 2

Q4 0.61 0.47 0.74*** 40.09

Q5 0.85 0.73

Q6 0.91 0.77
Q1 0.75 0.56 17.86

Q2 0.56 0.41

Q3 0.77 0.55

Note: ***p < 0.001.
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stress, and maternal COVID-19 distress but negatively correlated with supportive co-parenting. Moreover, NIUMP was 
significantly and negatively correlated with supportive co-parenting but positively correlated with parenting stress and 
maternal COVID-19 distress. Furthermore, supportive co-parenting was significantly and negatively correlated to 
parenting stress and maternal COVID-19 distress. In addition, parenting stress and maternal COVID-19 distress had 
a significant positive association.

Testing for the Main Effect and Mediation Effects
The results of the hypothesis testing are displayed in Table 4 and Figure 2. First, maternal COVID-19 distress was 
positively associated with children’s problematic media use, supporting Hypothesis 1. The total effect of maternal 
COVID-19 distress on children’s problematic media use (effect = 0.24, 95% CI [0.19, 0.30]) was positive and significant. 
The direct effect of maternal COVID-19 distress on problematic media use in children (effect = 0.06, 95% CI [0.02, 

Table 3 Descriptive Analysis and Correlations Among Variables

1 2 3 4 5 6 7 8 9 10 11

1. Child age 1
2. Child gender 0.01 1

3. Mother age 0.23*** 0.01 1

4. Mothers’ 
education

0.08** −0.01 0.08** 1

5. Father age 0.22*** −0.01 0.83*** 0.04 1

6. Fathers’ education 0.09** 0.001 0.10*** 0.57*** 0.10*** 1
7. PMU 0.002 0.07** 0.04 −0.04 0.01 −0.05 1

8. NIUMP −0.09** −0.01 −0.08** 0.001 −0.11*** −0.06* 0.38*** 1
9. SCP 0.01 −0.04 −0.02 0.10*** −0.02 0.09** −0.34*** −0.20*** 1

10. PS −0.12*** 0.07* −0.08** −0.08** −0.09** −0.13*** 0.46*** 0.36*** −0.43*** 1

11. Distress −0.002 0.01 0.01 −0.05 0.03 −0.02 0.25*** 0.18*** −0.23*** 0.38*** 1
M 4.01 1.47 34.99 2.94 36.67 2.99 1.96 2.41 3.86 1.89 3.88

SD 1.06 0.50 3.97 0.71 4.82 0.78 0.60 0.95 0.71 0.61 2.11

Notes: Child gender was coded as 1 = girl and 2 = boy. Distress: maternal COVID-19 distress. *p < 0.05. **p < 0.01. ***p < 0.001. 
Abbreviations: PMU, problematic media use; NIUMP, negative instrumental use of media in parenting; SCP, supportive co-parenting; PS, parenting stress.

Table 4 Results of Model Testing

Predictors Model 1 (Outcome: PS) Model 2 (Outcome: NIUMP) Model 3 (Outcome: PMU)

β SE t β SE t β SE t

Child age −0.09*** 0.02 −4.15 −0.04 0.02 −1.47 0.05* 0.02 2.12
Child gender 0.09* 0.05 2.05 −0.07 0.05 −1.29 0.10* 0.05 2.26

Mother age 0.002 0.01 0.2 0.01 0.01 0.75 0.02* 0.01 2.24

Mothers’ education 0.04 0.04 0.92 0.08 0.04 1.78 −0.04 0.04 −1.06
Father age −0.02 0.01 −1.83 −0.02* 0.01 −2.23 −0.004 0.01 −0.42

Fathers’ education −0.11** 0.04 −3.08 −0.04 0.04 −1.1 0.02 0.04 0.54

Distress 0.30*** 0.02 12.68 0.06* 0.03 2.35 0.06* 0.03 2.57
PS 0.32*** 0.03 11.55 0.35*** 0.03 13.08

NIUMP 0.26*** 0.02 10.28

SCP −0.36*** 0.02 −15.01
Distress × SCP −0.06* 0.02 −2.53

R2 0.30 0.14 0.28
F 63.09*** 27.38*** 58.50***

Notes: Child gender was coded as 1 = girl and 2 = boy. Distress: maternal COVID-19 distress. Distress × SCP = maternal COVID-19 distress × supportive 
co-parenting. *p < 0.05. **p < 0.01. ***p < 0.001. 
Abbreviations: PS, parenting stress; NIUMP, negative instrumental use of media in parenting; SCP, supportive co-parenting; PMU, problematic media use.
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0.11]) was also positive and significant. Second, Table 4 (Model 1 and Model 3) showed that maternal COVID-19 
distress was positively related to parenting stress, and parenting stress was positively related to children’s problematic 
media use. Third, Table 4 (Model 2 and Model 3) indicated maternal COVID-19 distress was positively correlated with 
NIUMP, and NIUMP was positively correlated with children’s problematic media use. Moreover, Table 4 (Model 2) 
suggested that parenting stress was positively associated with NIUMP. Finally, the total indirect effect was significant 
(effect = 0.18, 95% CI [0.15, 0.22]). The simple and serial mediation effects of parenting stress and NIUMP were 
statistically significant (maternal COVID-19 distress → parenting stress → problematic media use: effect = 0.13, 95% CI 
[0.11, 0.16]; maternal COVID-19 distress → NIUMP → problematic media use: effect = 0.02, 95% CI [0.003, 0.03]; 
maternal COVID-19 distress → parenting stress → NIUMP → problematic media use: effect = 0.03, 95% CI [0.02, 
0.04]). Thus, two parallel mediation paths and a serial mediation path were identified, supporting Hypotheses 2, 3, and 4.

Testing for the Moderated Mediation Effect
Table 4 (Model 1) indicated that the interaction between supportive co-parenting and maternal COVID-19 distress 
significantly impacted parenting stress. In other words, supportive co-parenting moderated the relationship between 
maternal COVID-19 distress and parenting stress. A simple slope test was conducted to further explain the moderation 
effect of supportive co-parenting, as Aiken and West suggested,82 and the results are shown in Figure 3. When mothers’ 
perceived supportive co-parenting was at low levels, the positive effect of COVID-19 distress on parenting stress was 

Figure 2 Regression Results of the Moderated Serial Mediation Model. 
Note: Distress: maternal COVID-19 distress. Distress × SCP = maternal COVID-19 distress × supportive co-parenting. *p < 0.05. ***p < 0.001. 
Abbreviations: PS, parenting stress; NIUMP, negative instrumental use of media in parenting; SCP, supportive co-parenting; PMU, problematic media use.

Figure 3 The Moderating Effect of Supportive Co-parenting on the Relationship between Maternal COVID-19 Distress and Parenting Stress. 
Note: Distress: maternal COVID-19 distress. 
Abbreviations: PS, parenting stress; SCP, supportive co-parenting.
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stronger (βsimple = 0.36, p < 0.001, 95% CI [0.29, 0.42]). However, this effect was weaker when mothers’ perceived 
supportive co-parenting was at high levels (βsimple = 0.24, p < 0.001, 95% CI [0.18, 0.31]). As the level of supportive co- 
parenting increased, the positive effect of maternal COVID-19 distress on parenting stress decreased, supporting 
Hypotheses 5.

Moreover, the moderated simple and serial mediation effect results are shown in Table 5. Firstly, the mediation effect 
of parenting stress was moderated by supportive co-parenting. For mothers with perceived high levels of supportive co- 
parenting, the indirect effect of COVID-19 distress on children’s problematic media use through parenting stress was 
significantly lower than for mothers with perceived low levels of supportive co-parenting. The difference value is −0.04, 
95% confidence interval (95% CI [−0.08, −0.002]) did not contain 0. Hypothesis 6 was verified. Secondly, the serial 
mediation effect of parenting stress and NIUMP was moderated by supportive co-parenting. For mothers with perceived 
high levels of supportive co-parenting, the indirect effect of COVID-19 distress on children’s problematic media use 
through parenting stress and NIUMP was significantly lower than for mothers with perceived low levels of supportive co- 
parenting. The difference value is −0.01, 95% confidence interval (95% CI [−.02, −0.001]) did not contain 0. Thus, these 
results supported Hypothesis 7.

Discussion
The current study explored the association between maternal COVID-19 distress and children’s problematic media use 
and the mechanisms underlying this relation. Our findings indicated that maternal COVID-19 distress was positively 
related to problematic media use in children, while parenting stress and NIUMP mediated this relationship, and 
supportive co-parenting was a moderator.

Influence of Maternal COVID-19 Distress on Children’s Problematic Media Use
Our results suggested maternal COVID-19 distress was positively associated with children’s problematic media use. This 
finding aligns somewhat with Park et al’s study, demonstrating that the higher the mother’s psychological stress level, the 
more time the child spends on media.10 As discussed above, mothers, the primary caregivers, experienced more mental 
suffering as well as additional responsibilities during the COVID-19 lockdown,8,83 thus experiencing higher levels of 
psychological stress and distress.21 Identifying and being responsive to the needs of children can be more difficult for 
parents in too much distress.84 Specifically, depressed or distressed mothers lack the enthusiasm and patience to interact 
with their children and be less likely to participate in children’s activities.85 Thus, on the one hand, distressed mothers are 
more inclined to permit their children to use media and less to restrict or monitor children’s media use.51,86 On the other 
hand, the likelihood of children using or relying on media and experiencing behavioral problems would increase.37,87 

Moreover, the result supported the IT-CPU and demonstrated that proximal factors (such as maternal distress) have 
a more direct and powerful impact on children’s problematic media use than distal factors (such as the COVID-19 
pandemic).4

Table 5 Conditional Process Analysis

Path Condition Effect SE 95% Confidence Interval

Lower Upper

Distress→PS→PMU M-1SD 0.12 0.02 0.09 0.16

M+1SD 0.08 0.01 0.06 0.11
Difference −0.04 0.02 −0.08 −0.002

Distress→PS→NIUMP→PMU M-1SD 0.03 0.01 0.02 0.04

M+1SD 0.02 0.004 0.01 0.03
Difference −0.01 0.005 −0.02 −0.001

Note: Distress: maternal COVID-19 distress. 
Abbreviations: PS, parenting stress; PMU, problematic media use; NIUMP, negative instrumental use of media in parenting.
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Mediation of Parenting Stress
Moreover, parenting stress was discovered to mediate the link between maternal COVID-19 distress and children’s 
problematic media use, which is consistent with previous studies. For example, Babore et al found that parenting stress 
mediated the relationship between maternal distress and children’s behavioral problems.42 When parents had poorer 
psychological health and higher mental distress, perceived parenting stress was higher,7,40 which means that general 
psychological distress may trigger or exacerbate parenting stress. However, parenting stress is a risk factor for children’s 
overexposure to media.14 Parents with higher parenting stress are more likely to have less regulation on children’s media 
use and manage their stress by allowing their children to use media,56,88 which leads to children being over-exposed to 
media,89 thereby causing poor social adjustment.90 These findings supported the stress process model, demonstrating that 
primary stress (such as COVID-19 distress) is a source of secondary stress (such as parenting stress), which damages the 
quality of parenting and is not favorable to children’s well-being,44 Therefore, parents in disadvantaged situations 
especially need psychological support and parenting guidance.

Mediation of Negative Instrumental Use of Media in Parenting
Furthermore, our findings also indicated that NIUMP mediated the relationship between maternal COVID-19 distress and 
children’s problematic media use. This result is coherent with Hails et al’s study, which suggested that parental COVID- 
19 distress impacted children’s behavioral problems via negative parenting practices.53 Distressed parents, in particular, 
may believe that media is a beneficial parenting tool because it could occupy children and provide parents with 
a temporary escape from their negative emotions.4,13 However, parents use digital media as babysitters, modifiers, and 
distractors (ie, NIUMP), which may lead to more screen time,16,46 increase the likelihood of media addiction,52 and 
adversely impact on children’s physical and mental development.47,91 The results supported the uses and gratifications 
theory, indicating that parents choose media devices for children to relieve their distress or achieve parenting goals;12,15 

however, these parenting practices can cause media use problems in children. Also, our findings further validated the IT- 
CPU, suggesting that in the association between proximal factors (eg, maternal COVID-19 distress) and children’s 
problematic media use, the maintaining factors (eg, NIUMP) arethe bridge.4 Although families experienced more distress 
or stress during the COVID-19 lockdown, it may also be a good time for family members to bond closely. Instead of 
relying on electronic babysitters, parents should spend more time with their children and engage in activities such as 
parent-child games and reading.

Serial Mediation of Parenting Stress and Negative Instrumental Use of Media
In addition, the path of influence from maternal COVID-19 distress to children’s problematic media use was relatively 
complex. Our findings indicated that parenting stress and NIUMP were confirmed to sequentially mediate the relation, 
which supported the stress process model, the uses and gratifications theory, and the IT-CPU. Maternal COVID-19 distress 
is a major source of parenting stress during home quarantine.43 However, mothers with high parenting stress would be less 
involved in childrearing and turn to other helpful and convenient methods, such as digital media.57,92 For example, Radesky 
et al’s research indicated that higher levels of parenting stress were more likely to lead parents to rely on digital media to 
manage or regulate children’s behavior and that these parenting behaviors are NIUMP.57,58 However, these negative digital 
practices would cause excessive screen exposure and developmental problems in children.15,49,93 To prevent children’s 
problematic media use and address the concerns related to the COVID-19 pandemic or similar adverse events, distressed 
parents, particularly mothers, should be offered psychological health interventions and scientific parenting support.

Moderation of Supportive Co-Parenting
Finally, the study revealed that supportive co-parenting moderated the link between maternal COVID-19 distress and parenting 
stress, which confirmed the ecological model of co-parenting and suggested that supportive co-parenting plays a buffering or 
protective role in the impact of risk factors on family outcomes.64 Our results are consistent with the study by Jam et al, who found 
that supportive co-parenting attenuated the influence of stressful events on parenting stress.17 The supportive co-parenting 
relationship is a valuable and supportive resource for distressed mothers during the COVID-19 pandemic or in adverse situations; 
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thus, the relationship can effectively mitigate the effects of maternal distress on parenting stress. Our findings further revealed that 
supportive co-parenting moderated the mediation effect of parenting stress between maternal distress and children’s problematic 
media use, and the serial mediation effect of parenting stress and NIUMP. Researchers argued that supportive co-parenting could, 
in theory, alleviate family stress and its effects, promote parental adjustment, and enhance child social adjustment,60 which was 
confirmed by the current empirical study. Future research should continue to explore other protective factors, such as parental 
mindfulness, to enhance the functioning of families and members in adverse situations.

Conclusion
The current study investigated the relationship between maternal COVID-19 distress and problematic media use in 
children, and our findings showed that: (1) maternal COVID-19 distress was positively related to children’s 
problematic media use; (2) parenting stress and NIUMP partially mediated the association between maternal 
COVID-19 distress and children’s problematic media use, respectively, and parenting stress and NIUMP acted as 
serial mediators in this relationship; and (3) supportive co-parenting moderated the association between maternal 
COVID-19 distress and parenting stress, and supportive co-parenting buffered the mediating effect of parenting 
stress and the serial mediating effect of parenting stress and NIUMP. These findings suggested that the critical to 
prevent children’s problematic media use is to enhance parents’ mental health and the quality of digital parenting.

This study has some limitations. First, the current study was a cross-sectional study that can only establish correlations and can 
not identify causality and direction of effects among variables. Future studies should use a longitudinal design to explore these 
relationships and examine the effects’ direction over time. Second, although our study took multiple approaches to reduce sample 
bias in the questionnaire (such as setting reverse-scoring items), it could only be avoided partially. Future studies should take 
various measures to reduce bias, including observation and interviews. Third, two items were used to assess maternal COVID-19 
distress, which is relatively simple and convenient but needs to be more accurate.

The current study, nevertheless, has some theoretical and practical implications. First, this study comprehensively explored the 
mechanism underlying the pathways of influence from maternal COVID-19 distress to children’s problematic media use in China, 
which bridges the gap where previous research has mainly focused on the direct impact of parental distress on children’s screen 
time.9 Second, the empirical research confirmed that variables related to parents are essential in better examining and under
standing children’s media use and well-being. These findings provide information for future research to promote family adaptation 
and child developmental outcomes in crisis or disadvantaged situations. Third, our findings can inform the prevention and 
intervention efforts of researchers, social agencies, and policymakers, which aim to promote parental adaptation and tackle 
children’s media use problems in China. These efforts should target parents, especially distressed mothers in adverse circum
stances, to help them address poorer mental health, cope with parenting stress, and enforce scientific digital parenting practices.
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