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1Department of Psychiatry, The First Affiliated Hospital of Chongqing Medical University, Chongqing, China,
2Psychiatric Center, The First Affiliated Hospital of Chongqing Medical University, Chongqing, China,
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Introduction: With the rising prevalence of depressive symptoms among

younger individuals, depressive symptoms in elementary school students have

become a focal issue of concern in society. This study investigated the

association between parent-child relationship and depressive symptoms

among Chinese elementary school students while testing a moderated

mediation model to examine the mediating role of significant study stress and

the moderating effect of frequent mobile phone use on this relationship.

Methods: We recruited elementary school students from grades 3 to 6 in S

district of Chongqing, China, totaling 33,285 participants (51.72% girls; mean age

= 10.36 years, SD = 1.24). Data was analyzed using structural equation modeling

to assess the mediating and moderating effects of study stress and mobile phone

use, respectively, on the relationship between parent-child relationship and

depressive symptoms.

Results: Depressive symptoms prevalence in our study population was 16.3%.

Both fair and poor parent-child relationships were significantly linked to an

increased risk of depressive symptoms, with study stress serving as a mediator

(indirect effects: fair parent-child relationship = 0.058, poor parent-child

relationship = 0.031, p < 0.001). Frequent mobile phone use amplified the

impact of fair parent-child relationships on study stress (b=0.024, SE=0.016, p
< 0.05) and depressive symptoms (b = 0.021, SE = 0.018, p < 0.05) but did not

moderate the relationship between poor parent-child relationships and

these outcomes.

Discussion: These results emphasize the importance of nurturing parent-child

relationship, monitoring study stress, and managing mobile phone usage to

support students’ mental health. Furthermore, the findings suggest that the
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impact of mobile phone usage on the mental health of elementary school

students varies in complexity across different parent-child relationship

contexts, providing valuable insights and recommendations for developing

targeted preventive interventions for depressive symptoms in this demographic.
KEYWORDS

parent-child relationship, depressive symptoms, study stress, mobile phone use,
elementary school students
1 Introduction

Depressive symptoms are a debilitating mental health

condition, characterized by persistent low mood and associated

symptoms such as sleep disturbances and a lack of interest in daily

activities (1). Over recent decades, depressive symptoms has shown

a trend toward younger populations, impacting an increasing

number of children and adolescents. Children in the elementary

school stage are psychologically immature and are prone to

experiencing depressive emotions and feelings of frustration

under stressful conditions (2). In Western populations, the

prevalence of depressive symptoms in school-aged children

ranges from 9.85% to 10.6% (3–5). However in China, the rate is

higher, reaching approximately 17.2% (6), with a rising trend

observed in recent years (7). This has raised widespread concern

about the mental health of elementary school students across

society. If left untreated, childhood or adolescent depressive

symptoms can lead to various adverse outcomes in adulthood,

including adult psychiatric disorders, substance use problems and

functional impairments (8, 9). Therefore, understanding the risk

factors and mechanisms of depressive symptoms in elementary

school students, and implementing timely interventions, is crucial

for their healthy development.

Based on Bowlby’s attachment theory (10), early attachment

relationships with primary caregivers (often parents) profoundly

impact emotional development and mental health. Secure

attachment fosters emotional stability and self-confidence in

children, while insecure attachment may lead to feelings of

insecurity and emotional problems in childhood (11). The

parent-child relationship, as one of the most important

relationships during childhood, significantly influences the long-

term development of mental health and cognition (12).

Specifically, a positive parent-child relationship can serve as a

protective factor that reduces internalized symptoms such as

depressive symptoms and anxiety symptoms in children (13).

Conversely, greater levels of parent-child conflict have been

found to be associated with more severe depressive symptoms in

children during follow-up studies (14). Similar findings have been

observed in studies focusing on Chinese population, longitudinal

research among Chinese middle school students indicated that

better parent-child relationship correlate with a lower risk of
02
depressive symptoms (15). In a longitudinal study involving

Chinese children aged 4-15 found that early parent-child

separation had a significant negative impact on children’s

depressive symptoms, social skills and academic performance

(16). While many studies support the association between

parent-child relationship and depressive symptoms, the complex

mechanisms underlying these associations remain inadequately

elucidated. A recent investigation into the relationship between

childhood maltreatment and depressive symptoms, through the

construction of a mediation model, has revealed that the parent-

child relationship can serve as a mediating factor in the linkage

between childhood maltreatment and depressive symptoms (17).

This finding provides a novel perspective, suggesting the potential

to establish a mediation-modulation model. Existing research has

rarely explored mediation-modulation studies with parent-child

relationships as the independent variable and depressive

symptoms as the dependent variable. By adopting parent-child

relationships as the independent variable and depressive

symptoms as the dependent variable, it becomes possible to

further investigate the association between parent-child

relationships and depressive symptoms.

It is important to understand the mediating factors in this

relationship. In addition to parent-child relationship, study stress

has increasingly become a focal issue for school-aged children as

societal competition intensifies (18). Study stress refers to the

psychological and physiological tension due to various internal

and external factors during academic activities. This stress often

arises from concerns about academic performance, time

management, and future prospects. Numerous studies have

reported that high levels of study stress not only negatively

impact students’ academic performance and sleep quality (19),

but can also lead to emotional problems such as depressive

symptoms (20) and even suicidal behaviors (21). Previous

research has indicated that positive parent-child relationship

significantly alleviates study stress (22). For elementary school

children, where both parent-child relationship and study tasks are

crucial, there may be an even closer link between these two factors.

For instance, Liao et al. (23) found that parent-child relationship

negatively predicts study stress among Chinese elementary school

students. Fu et al. (24) found that adolescents’ study stress was

positively associated with their depressive symptoms. Considering
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the close relationship among parent-child relationship, study stress,

and depressive symptoms, a study by Qin et al. (25) on Chinese

middle school students revealed that the significant negative

predictive effect of parent-child relationship on adolescent

depressive symptoms can be mediated by poor school adaptation.

These research findings provide robust evidence supporting our

hypothesis that study stress may mediate the relationship between

parent-child relationships and depressive symptoms in elementary

school students.

With the development of the internet and the widespread use of

mobile phones, the frequency of children’s mobile phone use has

been increasing annually. According to the China Internet Network

Information Center (26), the number of minor internet users

reached 193 million in 2022, and the internet penetration rate of

students among elementary school students has risen from 89.5% to

95.1% over the past five years. Based on the uses and gratifications

theory (27), unmet needs often drive individuals to use social media,

including mobile phones, to fulfill those needs. Previous studies on

adolescents have found that those experiencing parental conflict are

more likely to overuse mobile phones to compensate for unmet

family needs (28), with some studies have even found a significant

negative correlation between these relationships and mobile phone

addiction (29).

These findings suggest that poor parent-child relationship may

be linked to increased mobile phone use, and mobile phone use

problems have also been associated with chronic stress to some

extent (30). Additionally, research has shown that higher frequency

of mobile phone use can lead to more emotional and behavioral

problems in both children and adolescents. Twenge et al. (31) found

that for children and adolescents, after more than one hour of

screen time per day, the longer the screen time, the lower their

mental health levels, including diminished self-control and

emotional stability. Furthermore, this study found that excessive

screen time was linked to a higher likelihood of depressive

symptoms or anxiety. Hosokawa et al. (32) found that children’s

frequent use of mobile devices was associated with emotional/

behavioral problems. Some research focusing on primary and

middle school students found that the use of mobile phones can

have a negative effect on their mental health (33, 34). Kim et al. (35)

also found that self-esteem could have a significant negative effect

on mobile phone dependency, and the influence of depression on

mobile phone dependency was not significant. Xu et al. (36) found

that poor parent-child relationship and problematic mobile phone

use were significantly associated with non-suicidal self-injury

respectively among elementary school students, underscoring the

importance of concurrently investigating both parent-child

relationships and mobile phone use.

The aforementioned studies collectively indicate that the

frequency of mobile phone use may be closely related to parent-

child relationship, stress, and depressive symptoms among

elementary school students. However, despite the growing

recognition of the importance of these factors, prior research has

largely overlooked the combined mediating and moderating roles of

study stress and mobile phone use in the relationship between

parent-child relationships and depressive symptoms.
Frontiers in Psychiatry 03
Moreover, due to restrictions related to the protection of

minors’ privacy, obtaining informed consent and support from

parents, schools, and other stakeholders to collect large-scale mental

health data from elementary school students in China faces

significant challenges. As a result, the number of studies on

depressive symptoms in elementary school students is relatively

limited, with most sample sizes being under 4,000 and the largest

around 6,000 participants (6). Additionally, while previous research

has examined the relationship between parent-child relationship

and depressive symptoms, these studies have typically treated the

parent-child relationship as a continuous variable, without

categorizing it by degree for a more nuanced understanding of

its impact.

To address these gaps, this study was designed as a cross-

sectional survey, collecting questionnaire data from 33,285

elementary school students in grades 3-6 from a district in

Chongqing. As illustrated in Figure 1, we constructed a

hypothesized moderated mediation model to investigate the

relationship between varying degrees of parent-child relationship

and depressive symptoms in elementary school students.

Specifically, we focused on the mediating role of study stress and

the moderating effect of frequent phone use. By using categorical

variables to examine different levels of parent-child relationship

quality, this study aims to provide a more nuanced understanding

of how these factors interact to influence depressive symptoms. The

findings are expected to offer valuable insights for improving

prevention and intervention strategies for depressive symptoms in

elementary school students.
Hypothesis 1: Compared to good parent-child relationship,

both fair and poor parent-child relationships are positively

correlated with depressive symptoms.

Hypothesis 2: Significant study stress mediates the relationship

between fair/poor parent-child relationships and depressive

symptoms, with the indirect effect being stronger for poor

parent-child relationship than for fair one.

Hypothesis 3a: Frequent mobile phone use moderates the

direct relationship between fair parent-child relationships

and depressive symptoms via significant study stress.

Hypothesis 3b: Frequent mobile phone use moderates the direct

relationship between poor parent-child relationships and

depressive symptoms via significant study stress.
FIGURE 1

Conceptual model.
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2 Materials and methods

2.1 Participants

Participants were 3rd to 6th graders from elementary schools

located in District S of Chongqing, China. We used cluster sampling

to select all schools and classrooms within this region for the study.

Considering the suitability of the questionnaire for different age

groups and the ability to fully comprehend the questions, 1st and

2nd grade students were not included in the study. Written

informed consent was obtained from all participants and their

guardians. After excluding those who did not complete the entire

questionnaire, a total of 33,285 students participated in the study

(51.72% girls, n = 17214; mean age = 10.36 years, SD = 1.24).
2.2 Measures

Given the young age of the participants and the cultural context

of the study, shorter and less intrusive tools were selected to minimize

participant fatigue and discomfort. These tools were pilot-tested and

shown to be reliable and valid for this age group and setting.

2.2.1 Depressive symptoms
Depressive symptoms were assessed using the Children’s

Depression Inventory (CDI) Questionnaire, which is suitable for

children and adolescents aged 7 to 17 (37). The CDI scale comprised

27 items, covering five subscales: anhedonia, negative mood, low self-

esteem, ineffectiveness, and interpersonal problems. To control for

the effect of default responses, 14 items were positively scored, and 13

items were negatively scored. Each item consisted of three similarly

structured sentences (e.g., “I occasionally feel tired,” “I often feel

tired,” “I always feel tired”). Items were graded on a scale from 0 to 2,

where a score of 0 indicates a general reaction, a score of 1 indicates a

moderate presence of depressive symptom, and a score of 2 indicates

a pronounced presence of depressive symptom, with a maximum

total score of 54 points. A higher total score indicates greater severity

of depressive symptoms, with a total score ≥ 19 indicatingmeaningful

depressive symptoms (38).

In this study, to better explore the differences between

participants with and without depressive symptoms, we categorized

participants based on their CDI total scores. Participants with a CDI

score ≥ 19 were defined as the group with significant depressive

symptoms and assigned a value of 1, while those with a CDI score <

19 were defined as the group without significant depressive

symptoms and assigned a value of 0. In a study by Wu et al. (39)

Cronbach’s alpha for the CDI scale was reported to be 0.88 in Chinese

elementary and middle school students. In our study, the Cronbach’s

alpha for the CDI was 0.884, indicating a good internal consistency.

2.2.2 Parent-child relationship
The study incorporated several questions in the Basic

Information Questionnaire to collect the basic information of
Frontiers in Psychiatry 04
students. Participants responded to the question, “How is your

relationship with your parents?” with options: 1=Good, 2=Fair,

3=Poor. The Parent-Child relationship was assessed based on the

answers to this question, which categorizes parent-child

relationships into three distinct levels: good, fair, and poor. This

approach aligns with developmental theories, such as Bowlby’s

attachment theory (40), and helps explore how varying

relationship dynamics impact depressive symptoms, offering a

more nuanced understanding.

2.2.3 Study stress
The General Condition Scale included the question, “Do you

feel stressed about your studies?” with response options: “Not

significant,” “Moderate”, and “Significant” (0=Not significant,

1=Moderate, 2= Significant). This categorization of study stress

into low, moderate, and high levels reflects how students typically

perceive academic pressure, such as homework load and

examination schedules. By classifying stress in this way, the study

aims to explore its differential impact on depressive symptoms,

providing a more nuanced analysis that aligns with real-world

educational contexts.

2.2.4 Frequency of mobile phone use
The General Condition Scale also collected, “How often do you

use the internet or your phone?” with response options: “Rarely,”

“Sometimes”, and “Often” (1=Rarely, 2=Sometimes, 3=Often). In

this study, students who selected “Often” for this question were

considered to have a habit of frequent mobile phone use.
2.3 Procedure

The study was based on the mental health screening data of

elementary school students from District S in Chongqing, collected

between September and December 2022, and the survey was paused

during school exams and holidays. With the cooperation of school

authorities, all 3rd to 6th grade students were invited to participate

in the survey, with informed consent obtained from parents,

teachers and students. The participating students spent

approximately 30 minutes of their computer class time

completing the online self-report questionnaires, under the

supervision of teachers trained in using these questionnaires. Data

collection was carried out by trained mental health teachers and

graduate students majoring in psychology. To encourage honest

responses, participants were informed that their participation was

entirely voluntary so that they could submit or withdraw their

responses at any time, and their personal information and responses

would be kept strictly confidential.

Besides, students’ mental health risks were classified as high or

low. High-risk students received psychiatric interviews to determine

warning levels (1 to 4), guiding specific interventions, such as

immediate care and safety monitoring for level 1. This ensured

timely mental health support for participants.
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2.4 Statistical analyses

Given that the variables in this study are ordinal variables, we

used case numbers and proportions to describe them, with

Spearman correlation analysis applied to observe relationships

among variables. First, data preprocessing, descriptive statistics,

and correlation analysis were conducted using SPSS software

version 26.0. Second, as the study focuses on the relationships

between fair parent-child relationship, poor parent-child

relationship, significant study stress, frequent mobile phone use,

and depressive symptoms, variables were dummy-coded (41) for

further analysis. Specifically, fair parent-child relationship, poor

parent-child relationship, significant study stress, and frequent

mobile phone use were coded as 1, with all other response

options assigned a value of 0. Structural equation modeling

(SEM) (42) was then performed using Mplus Version 8.1,

applying maximum likelihood estimation and bias-corrected

percentile bootstrapping (5,000 iterations). This analysis aimed to

examine whether significant study stress mediates the relationship

between fair/poor parent-child relationship and depressive

symptoms. Following this, the study assessed whether frequent

mobile phone use moderated both the direct and indirect

pathways and calculated the relevant effects. For handling missing

data, we used listwise deletion, which involves removing cases with

missing values from the analysis. This method was chosen based on

its robustness and its minimal impact on the integrity of the results.

Gender (Boys/Girls) and age were controlled for in the regression

equations as part of the SEM process. This study reported the 95%

confidence intervals (CI) for the relevant effects. The effect sizes

were primarily represented by standardized regression coefficients

(b values) in the text, which were used to assess the strength of the

relationships between variables.
2.5 Ethics statement

Ethical approval for the study was obtained from the Ethics

Committee of the First Affiliated Hospital of Chongqing Medical

University (registration number: 2020-879, December 16th, 2020).
3 Results

3.1 Descriptive statistics

Table 1 presents the demographic statistics of the participants.

Table 2 presents the frequency, proportion, and correlations for the

measured variables. First, the detection rate of depressive symptoms

in the study population was found to be 16.3%. Then, as expected,

parent-child relationship, significant study stress, frequent mobile

phone use and depressive symptoms were significantly and

positively correlated with each other.
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3.2 Testing for mediation effect

Figure 2 illustrates the mediating role of significant study stress

in the relationship between parent-child relationships and

depressive symptoms. A mediation effect is considered significant

when the confidence interval (CI) excludes 0. As shown in Table 3,

after adjusting for gender and age, a fair parent-child relationship

was found to be positively associated with significant study stress (b
= 0.214, SE = 0.007, t = 29.922, p < 0.001) and depressive symptoms

(b = 0.122, SE = 0.007, t = 17.120, p < 0.001). Similarly, a poor

parent-child relationship was also positively associated with both

significant study stress (b = 0.113, SE = 0.010, t = 11.829, p < 0.001)

and depressive symptoms (b = 0.272, SE = 0.007, t = 37.597, p <

0.001). Furthermore, significant study stress was positively

correlated with depressive symptoms (b = 0.252, SE = 0.007, t =

37.137, p < 0.001).

The bias-corrected bootstrapping analysis confirmed that

significant study stress partially mediated the relationship

between parent-child relationships and depressive symptoms. As

shown in Table 4, for a fair parent-child relationship, the indirect

effect was 0.058 (t = 22.602, CI = [0.05, 0.06]), while for a poor

parent-child relationship, the indirect effect was 0.031 (t = 11.248,

CI = [0.03, 0.04]). The mediation effect accounted for 19% of the
TABLE 1 Demographic statistics of the participants.

Variables N/Mean %/Standard

Age 10.36 1.24

Gender

Boys 16071 48.28

Girls 17214 51.72

Depressive symptoms

Without significant depressive symptoms 27854 83.68

With significant depressive symptoms 5431 16.32

Parent-Child relationship

Poor 27698 83.21

Fair 5261 15.81

Good 326 0.98

Study stress

Significant 3174 9.54

Moderate 16876 50.70

Not significant 13235 39.76

Frequency of mobile phone use

Rarely 12133 36.45

Sometimes 17047 51.22

Often 4105 12.33
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total effect for the fair parent-child relationship (b = 0.310, t =

45.616, p < 0.001, CI = [0.30, 0.32]) and 20% of the total effect for

the poor parent-child relationship (b = 0.153, t = 19.105, p < 0.001,

CI = [0.14, 0.17]).
3.3 Testing for moderated mediation effect

Then, we tested the moderated mediation effect of frequent

mobile phone use in Figure 3. The results demonstrated that fair

parent-child relationship (b=0.229, SE=0.008, p<0.001), poor

parent-child relationship (b=0.113, SE=0.030, p<0.001),

significant study stress (b=0.257, SE=0.009, p<0.001) and frequent

mobile phone use (b=0.107, SE=0.008, p<0.001) were all

significantly associated with depressive symptoms. Additionally,

fair parent-child relationship (b=0.185, SE=0.007, p<0.001), poor
parent-child relationship (b=0.102, SE=0.033, p<0.001) and

frequent mobile phone use (b=0.110, SE=0.007, p<0.001) were

significantly associated with significant study stress.

Crucially, frequent mobile phone use significantly moderated

the impacts of fair parent-child relationship on both significant

study stress (b=0.024, SE=0.016, p=0.026) and depressive

symptoms (b=0.021, SE=0.018, p=0.021), which indicates that
Frontiers in Psychiatry 06
frequent mobile phone use can increase the significant study

stress of elementary school students with fair parent-child

relationship. However, the impact of poor parent-child

relationship on significant study stress and on depressive

symptoms were not significantly moderated by frequent mobile

phone use (Further details can be found in Supplementary Table 1).

Finally, we further estimated the direct and indirect effects of

the model. As shown in Table 5, the indirect effect of significant

study stress was higher on fair parent-child relationship (indirect

effect=0.060, SE=0.005, t=11.762, p<0.001), than those without the

moderator (indirect effect=0.048, SE=0.003, t=19.006, p<0.001).

Similarly, the direct effect between fair parent-child relationship

and depressive symptoms (direct effect=0.272, SE=0.016, t=17.145,

p<0.001) was also higher compared with those without being

moderated (direct effect=0.232, SE=0.008, t=30.419, p<0.001).

Therefore, the mediating effect of significant study stress in the

association between fair parent-child relationship and depressive

symptoms was moderated by frequent mobile phone use. Figure 4

presents the moderation interaction plot, visually illustrating these

moderation effects.
4 Discussion

Depressive symptoms in younger populations is increasingly

becoming a critical public health concern. This study explores the

impact of parent-child relationships on depressive symptoms in

elementary school students, with a focus on the mediating role of

study stress and the moderating effect of mobile phone use. The key

findings indicate that study stress mediates the relationship between

fair/poor parent-child relationships and depressive symptoms, and

frequent mobile phone use exacerbates the negative effects of

fair parent-child relationships on both study stress and

depressive symptoms.

First, the study found that the depressive symptoms screening

rate among 3rd to 6th-grade elementary school students was 16.3%,

notably exceeding the global depressive symptoms prevalence rates

of 9.85%-10.6% for children and adolescents (3–5). This difference

underscores regional variability in depressive symptoms rates,

potentially influenced by social, educational, and cultural factors,
FIGURE 2

The mediating effect of significant study stress in the association between parent-child relationships and depressive symptoms. ***p < 0.001.
TABLE 2 Descriptive statistics and correlations of the study variables.

1 2 3 4 5

1. Depressive symptoms −

2. Significant study stress 0.338** −

3. Parent-child relationship
= 2

0.305** 0.209** −

4. Parent-child relationship
= 3

0.139** 0.104** -0.043** −

5. Frequent mobile
phone use

0.202** 0.159** 0.155** 0.066** −

Frequency 5431 3174 5261 326 4105

Proportion (%) 16.3 9.5 15.8 1.0 12.3
**p<0.01.
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such as the greater academic stress faced by Chinese students (43).

Interestingly, the rate was slightly lower than the previously

reported 17.2% prevalence among Chinese elementary school

students (6). This discrepancy may stem from differences in

sample size. Previous meta-analyses on depressive symptoms in

this age group had typically included fewer than 4,000 participants

(6), whereas this study’s sample size exceeded 30,000, possibly

contributing to the marginally lower detection rate.

Second, our findings were consistent with Hypothesis 1,

indicating that both fair and poor parent-child relationships are

significantly associated with depressive symptoms among

elementary school students compared to good parent-child

relationship. From birth, individuals develop deep and lasting

bonds with their parents through continuous interactions—what

is known as parent-child attachment (44). Classic attachment

theory suggests that attachment with parents influences children’s

internal working models of self and others: secure attachment leads

children to view themselves as valuable and others as trustworthy,

while insecure attachment fosters negative internal working models,

resulting in negative self-representations and perceptions of others.

This, in turn, leads to a range of negative emotional, cognitive, and

behavioral patterns, causing depressive symptoms in children (45,

46). This explains why children with weaker parent-child

relationship are more susceptible to depressive symptoms.

Compared to good parent-child relationship, fair parent-child

relationship provides insufficient support, when parental

counseling, guidance, and advice are less appropriate or specific,
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children’s susceptibility to stressors may increase, thereby elevating

the likelihood of developing depressive symptoms (47). Harsh and

indirect parenting styles may also distinguish good parent-child

relationship from fair one, and such parenting practices are

associated with an increased risk of depressive symptoms in

adolescents (48). Our findings are consistent with previous

studies both domestically and internationally (46, 49), which has

consistently shown a strong correlation between parent-child

relationship quality and childhood depressive symptoms.

However, past studies have often treated the parent-child

relationship as a continuous variable, finding that poorer

relationships are associated with more severe depressive

symptoms in children. Our study not only reaffirms the critical

role of parent-child relationship in children’s healthy development

but also reveals that both fair and poor parent-child relationships

can act as risk factors significantly associated with depressive

symptoms in elementary school students. Additionally, conducted

during the COVID-19 pandemic revealed that family isolation

policies significantly increased the time Chinese elementary

school students spent with their parents, making the parent-child

relationship a primary source of interpersonal support. As a result,

the influence of parents on their children’s emotional development

has increased in China (2).

Third, the study verified the mediating role of significant study

stress between parent-child relationship and depressive symptoms

among elementary school students. Specifically, the proportion of

indirect effect of study stress between fair parent-child relationship
TABLE 3 The mediating role of significant study stress.

Outcome variable Predictor Estimate SE t-value p-value

Depressive symptoms

Significant study stress 0.272*** 0.007 37.597 <0.001

X1 0.252** 0.007 37.137 <0.001

X2 0.122*** 0.007 17.120 <0.001

Significant study stress
X1 0.214*** 0.007 29.922 <0.001

X2 0.113*** 0.010 11.829 <0.001
After adjusting for gender and age.
X1: fair parent-child relationship. X2: poor parent-child relationship.
**p<0.01,***p<0.001.
TABLE 4 The mediation effects in direct and indirect effects of the model.

Mediating variable Effect Effect size 95%CI t-value Effect ratio

From X1 to Y

Total effect 0.310*** (0.30, 0.32) 45.616

Direct effect 0.252*** (0.24, 0.27) 37.137

Indirect effect 0.058*** (0.05, 0.06) 22.602 19%

From X2 to Y

Total effect 0.153*** (0.14, 0.17) 19.105

Direct effect 0.122*** (0.11, 0.14) 17.120

Indirect effect 0.031*** (0.03, 0.04) 11.248 20%
After adjusting for gender and age.
X1: fair parent-child relationship. X2: poor parent-child relationship. Y: depressive symptoms.
**p<0.01,***p<0.001.
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and depressive symptoms is 19%, while it is 20% between poor

parent-child relationship and depressive symptoms. Such results are

inconsistent with Hypothesis 2. The discrepancy may be attributed

to the possibility that the relationship between parent-child

relationship and study stress is not strictly linear. While poor

relationships are typically associated with stronger negative

effects, fair relationships may still exert a significant influence due

to their inherent instability and partial fulfillment of emotional

needs. And the measurement tools used to assess parent-child

relationship may not fully capture the nuanced differences

between fair and poor relationships, leading to similar effect sizes.

According to Beck’s cognitive theory of depressive symptoms (50),

the core of the theory lies in maladaptive self-schemas, or

generalized self-perceptions formed based on past experiences.

These schemas—centered on feelings of failure, worthlessness,

and dysfunctional attitudes—constitute cognitive vulnerability to

depressive symptoms. Based on this theory, adverse childhood
Frontiers in Psychiatry 08
experiences diminish coping abilities as children grow, leading to

the formation of early maladaptive self-schemas (51). Previous

evidence has also shown that children with insecure attachments

display reduced early coping abilities (52). Specifically, children

with strong parent-child relationship benefit from enhanced coping

abilities and family support, which strengthens their resilience

against academic challenges, thereby reducing perceived study

stress (53). In contrast, children with poor parent-child

relationship may experience greater study stress when facing

school challenges, consistent with previous findings (15). These

children, when under significant academic burden, might activate

maladaptive schemas, leading to negative cognitions about the

world, the future, or themselves, ultimately resulting in

depressive symptoms.

In contemporary Chinese society, elementary school students

face increasing study stress, with Chinese parents often placing high

expectations on their children’s academic performance (18).

Children frequently internalize these parental expectations to gain

parental recognition (54). In families with not good parent-child

relationship, children may strive to achieve better academic results

to gain parental approval and attention, thus setting higher

standards for their academic performance. This intense study

stress may lead them to employ more maladaptive coping

strategies, resulting in emotional problems (55, 56). Our findings

align with those of Liao et al. (2), who reported that not good

parent-child relationship influence the development of depressive

symptoms in children through significant study stress, emphasizing

that good parent-child relationships and family support can help

elementary school students manage study stress, preventing or

alleviating depressive symptoms. Compared to previous studies,

our study separately examined varying degrees of parent-child

relationship, finding that significant study stress mediates the

impact of both fair and poor parent-child relationships on
TABLE 5 The moderation effects in direct and indirect effects of
the model.

Variable Estimate SE t-value p-value

X1 to M_NW 0.048*** 0.003 19.006 <0.001

X1 to M_WW 0.060*** 0.005 11.762 <0.001

X1 to Y_NW 0.232*** 0.008 30.419 <0.001

X1 to Y_WW 0.272*** 0.016 17.145 <0.001

TOTAL_NW 0.280*** 0.008 35.487 <0.001

TOTAL_WW 0.332*** 0.016 20.146 <0.001
After adjusting for gender and age.
X1: fair parent-child relationship. Y: depressive symptoms. M: significant study stress. NW:
without the moderator. WW: with the moderator. TOTAL: total effect from X1 to Y.
***p<0.001.
FIGURE 3

The moderating effect of frequent mobile phone use on the direct and indirect associations between parent-child relationships and depressive
symptoms. *p<0.05, ***p < 0.001.
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depressive symptoms among elementary school students.

Additionally, our findings suggest that the proportion of the

indirect effect of significant study stress on the relationship

between both fair and poor parent-child relationships and

depressive symptoms is similar. This indicates that attention

should be given not only to students with poor parent-child

relationship but also to those with fair parent-child relationship,

as fluctuations in study stress can also negatively impact their

mental health.

Last, the study revealed significant differences in the moderating

effects of frequent mobile phone use across different parent-child

relationships among primary school students. Specifically, the more

frequently children use mobile phones, the stronger the influence of

fair parent-child relationship on significant study stress and

depressive symptoms. According to the uses and gratifications

theory (27) and prior research findings (57), children and

adolescents often turn to digital activities, including mobile phone

use, to escape real-life stress. However, this behavior can lead to

social withdrawal and potentially result in various health issues,

including depressive symptoms (58, 59). Previous studies have

indicated that frequent mobile phone use as a means of avoiding

reality is linked to declining academic performance (60, 61).

According to Beck’s cognitive theory (50), this phenomenon may

further increase children’s subjective study stress, activating

maladaptive schemas that can lead to mental health issues such as

depressive symptoms. This finding supports the Hypothesis 3a,

suggesting that, for students with fair parent-child relationship,

reducing mobile phone use and encouraging real-world activities

may help alleviate study stress and lower the risk of depressive

symptoms. However, this study did not find that frequent mobile

phone use moderated the impact of poor parent-child relationship

on study stress and depressive symptoms, as hypothesized in

Hypothesis 3b. This discrepancy may be due to the following

factors: First, it may stem from differences in sample
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characteristics. This study focused on Chinese elementary school

students, whose experiences may differ from those of populations of

different ages, regions, or cultural backgrounds. Second, poor

parent-child relationship may exert such a strong direct impact

on depressive symptoms that the additional influence of mobile

phone use becomes relatively negligible. The study by Song et al.

(17) found that parent-child relationships can serve as a mediating

factor in the relationship between childhood maltreatment and

depressive symptoms, the mediating effect of poor parent-child

relationships may attenuate the moderating role of mobile phone

use. In other words, the negative effects of poor relationships may

overshadow the potential moderating role of mobile phone use.

Third, students with poor parent-child relationships may rely less

on mobile phones as a coping mechanism compared to those with

moderate relationships. Instead, they may turn to other behaviors

or strategies to manage stress, such as non-suicidal self-injury (36),

which could explain the lack of a significant moderating effect.

Finally, the measurement tool used to assess mobile phone use may

not fully capture the nuanced ways in which students with poor

parent-child relationships interact with technology, potentially

leading to an underestimation of its moderating role.

One of the key strengths of this study is its large sample size,

which surpasses that of previous research (6). Based on

psychological health screening data from S District in Chongqing,

the study successfully obtained informed consent and cooperation

from government education departments, schools, families, and

participants, ultimately including 33,285 students. This substantial

sample size enhances the representativeness and reliability of the

findings. Moreover, to our knowledge, this study is the first to

categorize parent-child relationships into fair and poor

classifications for analysis, providing a new perspective on the

topic. The results further reveal that frequent mobile phone use

exacerbates the impact of fair parent-child relationship on study

stress and depressive symptoms. However, it does not moderate the
FIGURE 4

Moderation interaction plot.
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relationship between poor parent-child relationship and study

stress or depressive symptoms. This diverges from Hypothesis 3b,

highlighting how excessive mobile phone use amplifies the

psychological vulnerabilities associated with family environments

characterized by fair parent-child relationships. Additionally, the

findings also shed light on the complex mechanisms by which

frequent mobile phone use influences depressive symptoms in

elementary school students, depending on the quality of their

parent-child relationship.

The results suggest that improving parent-child relationship

may play a crucial role in alleviating study stress and preventing

depressive symptoms among elementary school students.

Additionally, it highlights that students with both fair and poor

parent-child relationships may be highly sensitive to study stress,

necessitating equal attention to changes in study stress and the

associated risk of depressive symptoms in both groups. Moreover,

among students with fair parent-child relationship, frequent mobile

phone use may exacerbate their study stress and depressive

symptoms. However, the study did not find a moderating effect of

mobile phone use frequency on depressive symptoms among

students with poor parent-child relationship, indicating that the

impact of mobile phone use on the mental health of elementary

school students is complex and varied, potentially involving

different mechanisms.

The findings of this study hold significant clinical implications

for the prevention and intervention of mental health issues among

elementary school students. Firstly, the results highlight the critical

role of improving parent-child relationships in alleviating study

stress and preventing depressive symptoms in children. This

suggests that clinical interventions aimed at enhancing parent-

child interactions, such as family therapy or parent training

programs, could be effective strategies for reducing stress and

depressive symptoms in this population. Secondly, the study

underscores that students may exhibit high sensitivity to study

stress regardless of the quality of their parent-child relationships.

This indicates that clinicians and educators should pay equal

attention to monitoring and addressing study stress and

associated depressive risks in both groups of students—those with

positive parent-child relationships and those with strained

relationships. Interventions such as stress management workshops

or school-based counseling services could be beneficial for all

students. Thirdly, the finding that frequent mobile phone use may

exacerbate study stress and depressive symptoms in students with

fair parent-child relationships suggests that clinicians should

consider addressing screen time and digital habits as part of

comprehensive mental health interventions. However, the absence

of a moderating effect of mobile phone use on depressive symptoms

in students with poor parent-child relationships implies that the

impact of mobile phone use on mental health is multifaceted and

may involve different underlying mechanisms. This complexity calls

for tailored interventions that consider individual differences in

family dynamics and digital behavior. In summary, these findings

advocate for a holistic approach to mental health care that

integrates family dynamics, study stress management, and digital
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behavior regulation. Clinicians and educators should collaborate to

develop targeted interventions that address these interrelated

factors to promote the psychological well-being of elementary

school students.

This study also has several limitations that future research

should address. First, the reliance on self-reported data may

introduce recall bias. Moreover, the use of single-item measures

to assess parent-child relationships and study stress presents several

limitations, such as potential measurement errors, reduced validity,

and limited discriminatory power. Future research should consider

employing more comprehensive, multi-item measures and

structured interviews to capture the complexity of these

constructs more accurately and explore their interrelationships in

greater depth. Additionally, the sample was restricted to elementary

school students in Chongqing, China, limiting the generalizability

of the findings across diverse age groups and regional contexts.

Chongqing, as a major urban center in southwestern China, has

unique cultural and socioeconomic characteristics that may not

fully represent other regions, particularly rural areas or regions with

different educational systems and family dynamics. The emphasis

on academic achievement and the competitive educational

environment in urban Chongqing may amplify the observed

effects of academic stress and parent-child relationships on

depressive symptoms. And participants may reflect the

socioeconomic status and parenting practices typical of urban

families, which may differ from those in rural or less developed

areas. Comparative studies across varied age cohorts and cultural

backgrounds are warranted to elucidate potential similarities and

differences with the current results. Notably, while the large sample

size enhanced statistical power, it may also amplify the detection of

statistically significant effects with limited practical relevance. For

instance, variables with small effect sizes (e.g., DR² < 0.01) reached

significance due to the sample size but may not translate to

meaningful clinical or educational interventions. Future studies

should complement statistical significance with effect size

benchmarks (e.g., Cohen’s guidelines) to better evaluate the

practical implications of findings. Finally, as this is a cross-

sectional study, causal relationships among variables remain

constrained. Longitudinal research designs are recommended to

clarify the causal pathways underlying these relationships.

Addressing these limitations in future studies will enable a more

nuanced understanding of the dynamic interactions among parent-

child relationships, study stress, mobile phone use, and

depressive symptoms.
5 Conclusion

This study underscores the intricate relationships among parent-

child dynamics, study stress, and mobile phone use in influencing

depressive symptoms among elementary school students. The

findings highlight that even moderate parent-child relationships

can contribute to heightened emotional distress, particularly when

coupled with excessive mobile phone use as a coping mechanism.
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Furthermore, study stress emerges as a significant mediator,

reinforcing the urgency of addressing academic pressures in

tandem with familial interventions. Theoretical contributions

extend family systems theory by incorporating digital behavior as a

contextual moderator, while practical implications emphasize the

necessity of tailored interventions, including parent training, screen-

time regulations, and stress-management programs. Despite

limitations related to cross-sectional design and sample

geographical constraints, this research provides a foundation for

future longitudinal investigations into the evolving role of family

and technology in child mental health. A holistic, multi-stakeholder

approach is essential tomitigating depressive symptoms and fostering

emotional resilience in young students.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving humans were approved by Ethics

Committee of the First Affiliated Hospital of Chongqing Medical

University (registration number: 2020-879, December 16, 2020).

The studies were conducted in accordance with the local legislation

and institutional requirements. Written informed consent for

participation in this study was provided by the participants’ legal

guardians/next of kin. Written informed consent was obtained from

the minor(s)’ legal guardian/next of kin for the publication of any

potentially identifiable images or data included in this article.
Author contributions

YK: Conceptualization, Data curation, Formal analysis,

Investigation, Methodology, Project administration, Software,

Supervision, Validation, Visualization, Writing – original draft,

Writing – review & editing. ZS: Data curation, Formal analysis,

Investigation, Software, Visualization, Writing – original draft. RW:

Data curation, Investigation, Project administration, Software,

Writing – review & editing. JT: Data curation, Investigation,

Project administration, Writing – review & editing. YZ: Data

curation, Investigation, Writing – review & editing. MA: Funding

acquisition, Resources, Supervision, Writing – review & editing.

WW: Funding acquisition, Resources, Writing – review & editing.

SH: Methodology, Resources, Supervision, Writing – review &

editing. QZ: Project administration, Resources, Supervision,

Writing – review & editing. LK: Conceptualization, Funding

acquisition, Methodology, Project administration, Resources,

Supervision, Writing – review & editing.
Frontiers in Psychiatry 11
Funding

The author(s) declare that financial support was received for the

research and/or publication of this article. This research was

supported by multiple grants, including 2022MSXM058 from the

Joint Science and Health Project in Chongqing: Medical Research

(MA); CSTB2022NSCQ-MSX0053 and 2022NSCQ-MSX0292 from

the Natural Science Foundation of Chongqing (MA and WW);

W0138 and W0180 from the Program for Youth Innovation in

Future Medicine at Chongqing Medical University (MA and WW);

81971286 and cstc2018jcyjAX0164 from the National Natural

Science Foundation and Natural Science Foundation of Chongqing

(LK); and 2018QNXM014 from the Joint Science and Health Project

in Chongqing: Medical Research (LK).
Acknowledgments

The authors express their gratitude to all participants and the

referring physicians. Special thanks go to Chengdu Knowledge

Vision Science and Technology Co., Ltd. for their invaluable

support in data management and analysis.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online

at: https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1555120/

full#supplementary-material
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1555120/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1555120/full#supplementary-material
https://doi.org/10.3389/fpsyt.2025.1555120
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Kong et al. 10.3389/fpsyt.2025.1555120
References
1. American Psychiatric Association D. Diagnostic and Statistical Manual of Mental
Disorders: Dsm-5. Washington, DC: American psychiatric association (2013).

2. Liao J, Chen S, Liu Y, Guo C. The effects of family and school interpersonal
relationships on depression in Chinese elementary school children: the mediating role
of academic stress and the moderating role of self-esteem. Children (Basel). (2024)
11:327. doi: 10.3390/children11030327

3. Charman T, Pervova I. Self-reported depressed mood in Russian and U.K.
Schoolchildren. A research note. J Child Psychol Psychiatry. (1996) 37:879–83.
doi: 10.1111/j.1469-7610.1996.tb01484.x

4. Giannakopoulos G, Kazantzi M, Dimitrakaki C, Tsiantis J, Kolaitis G, Tountas Y.
Screening for children’s depression symptoms in Greece: the use of the children’s
depression inventory in a nation-wide school-based sample. Eur Child Adolesc
Psychiatry. (2009) 18:485–92. doi: 10.1007/s00787-009-0005-z

5. Larsson B, Melin L. Prevalence and short-term stability of depressive symptoms in
schoolchildren. Acta Psychiatrica Scandinavica. (1992) 85:17–22. doi: 10.1111/j.1600-
0447.1992.tb01436.x

6. Xu D-D, Rao W-W, Cao X-L, Wen S-Y, An F-R, Che W-I, et al. Prevalence of
depressive symptoms in primary school students in China: A systematic review and
meta-analysis. J Affect Disord. (2020) 268:20–7. doi: 10.1016/j.jad.2020.02.034

7. Huang X, Zhang Y, Yu G. Prevalence of mental health problems among primary
school students in Chinese Mainland from 2010 to 2010: A meta-analysis. Adv psychol
Sci. (2022) 30:953. doi: 10.3724/SP.J.1042.2022.00953

8. Morales-Muñoz I, Mallikarjun PK, Chandan JS, Thayakaran R, Upthegrove R,
Marwaha S. Impact of anxiety and depression across childhood and adolescence on
adverse outcomes in young adulthood: A UK birth cohort study. Br J Psychiatry. (2023)
222:212–20. doi: 10.1192/bjp.2023.23

9. Copeland WE, Alaie I, Jonsson U, Shanahan L. Associations of childhood and
adolescent depression with adult psychiatric and functional outcomes. J Am Acad Child
Adolesc Psychiatry. (2021) 60:604–11. doi: 10.1016/j.jaac.2020.07.895

10. Bowlby J. Attachment and Loss. New York: Random House (1969).

11. Kerns KA, Brumariu LE. Is insecure parent-child attachment a risk factor for the
development of anxiety in childhood or adolescence? Child Dev Perspect. (2014) 8:12–7.
doi: 10.1111/cdep.12054

12. Lanjekar PD, Joshi SH, Lanjekar PD, Wagh V. The effect of parenting and the
parent-child relationship on a child’s cognitive development: A literature review.
Cureus. (2022) 14:e30574. doi: 10.7759/cureus.30574

13. Wu CY, Lee TS-H. Impact of parent–child relationship and sex on trajectories of
children internalizing symptoms. J Affect Disord. (2020) 260:167–73. doi: 10.1016/
j.jad.2019.09.016

14. Smith OA, Nelson JA, Adelson MJ. Interparental and parent–child conflict
predicting adolescent depressive symptoms. J Child Family Stud. (2019) 28:1965–76.
doi: 10.1007/s10826-019-01424-6

15. Ma L, Gao L, Chiu DT, Ding Y, Wang W, Wang Y. Depressive symptoms
prevalence, associated family factors, and gender differences: A national cohort study of
middle school students in China. J Affect Disord. (2020) 274:545–52. doi: 10.1016/
j.jad.2020.05.128

16. Li H, Liu K, Fei J, Yuan T, Mei S. Association of early parent–child separation
with depression, social and academic performance in adolescence and early adulthood:
A prospective cohort study. Child Adolesc Psychiatry Ment Health. (2024) 18:78.
doi: 10.1186/s13034-024-00769-1

17. Song L, Fang P, Jiang Z, Li S, Song X, Wan Y. Mediating effects of parent-child
relationship on the association between childhood maltreatment and depressive
symptoms among adolescents. Child Abuse Negl. (2022) 131:105408. doi: 10.1016/
j.chiabu.2021.105408

18. Wu M. Investigation on study stress and its influencing factors of urban
elementary school students. Survey Educ. (2019) 8:87 + 9. doi: 10.16070/j.cnki.cn45-
1388/g4s.2019.29.038

19. Chen TY, Chou YC, Tzeng NS, Chang HA, Kuo SC, Pan PY, et al. Effects of a
selective educational system on fatigue, sleep problems, daytime sleepiness, and
depression among senior high school adolescents in Taiwan. Neuropsychiatr Dis
Treat. (2015) 11:741–50. doi: 10.2147/ndt.S77179

20. Jayanthi P, Thirunavukarasu M, Rajkumar R. Academic stress and depression
among adolescents: A cross-sectional study. Indian Pediatr. (2015) 52:217–9.
doi: 10.1007/s13312-015-0609-y

21. Park J-Y, Chung I-J. Adolescent suicide triggered by problems at school in
Korea: analyses focusing on depression, suicidal ideation, plan, and attempts as four
dimensions of suicide. Child Indic Res. (2014) 7:75–88. doi: 10.1007/s12187-013-9197-3

22. Mulyadi S, Rahardjo W, Basuki AMH. The role of parent-child relationship, self-
esteem, academic self-efficacy to academic stress. Proc - Soc Behav Sci. (2016) 217:603–
8. doi: 10.1016/j.sbspro.2016.02.063

23. Liao M, Ying R, Zhou S. The influence of parent-child relationship on the
academic pressure of elementary students: A moderated mediation model-based on the
survey and analysis of 38,069 elementary students. Sci Insights Educ Front. (2021)
9:1161–82. doi: 10.15354/sief.21.or035
Frontiers in Psychiatry 12
24. Fu Y, Ren W, Liang Z. Perceived academic stress and depressive symptoms
among Chinese adolescents: A moderated mediation analysis of overweight status. J
Affect Disord. (2022) 296:224–32. doi: 10.1016/j.jad.2021.09.060

25. Qin W. Study on Adolescent Depression and Its Influencing Mechanism. Beijing,
China: University of Chinese Academy of Social Sciences (2022).

26. China Internet Network Information Center. The 48th statistical report on
China’s internet development (2023). Available online at: https://www.cnnic.net.cn/n4/
2023/1225/c116-10908.html (Accessed April 20, 2024).

27. Dolan R, Conduit J, Fahy J, Goodman S. Social media engagement behaviour: A
uses and gratifications perspective. J Strategic Marketing. (2016) 24:261–77.
doi: 10.1080/0965254X.2015.1095222

28. Wang W, Li D, Li X, Wang Y, Sun W, Zhao L, et al. Parent-adolescent
relationship and adolescent internet addiction: A moderated mediation model.
Addict Behav. (2018) 84:171–7. doi: 10.1016/j.addbeh.2018.04.015

29. Qiu C, Li R, Luo H, Li S, Nie Y. Parent-child relationship and smartphone
addiction among Chinese adolescents: A longitudinal moderated mediation model.
Addict Behav. (2022) 130:107304. doi: 10.1016/j.addbeh.2022.107304

30. Elhai JD, Dvorak RD, Levine JC, Hall BJ. Problematic smartphone use: A
conceptual overview and systematic review of relations with anxiety and depression
psychopathology. J Affect Disord. (2017) 207:251–9. doi: 10.1016/j.jad.2016.08.030

31. Twenge JM, Campbell WK. Associations between screen time and lower
psychological well-being among children and adolescents: evidence from a
population-based study. Prev Med Rep. (2018) 12:271–83. doi: 10.1016/
j.pmedr.2018.10.003

32. Hosokawa R, Katsura T. Association between mobile technology use and child
adjustment in early elementary school age. PLoS One. (2018) 13:e0199959.
doi: 10.1371/journal.pone.0199959

33. Kim R, Lee KJ, Choi YJ. Mobile phone overuse among elementary school
students in Korea: factors associated with mobile phone use as a behavior addiction. J
Addict Nurs. (2015) 26:81–5. doi: 10.1097/jan.0000000000000074

34. Faryabi R, Domari AA, Vazirinasab H, Ardaneh M, Daneshi S, Hamidi A.
Investigating the relationship between the use of mobile phones and the level of anxiety,
depression, and stress of first-secondary school students. Open Public Health J. (2024)
17:e18749445304093. doi: 10.2174/0118749445304093240516113739

35. Kim KH, Choi YH. The effects of depression on mobile phone dependency
among elementary school students: testing the mediating effect of self-esteem and the
moderating effect of gender. J Korea Soc Comput Inf. (2018) 23:211–8. doi: 10.9708/
jksci.2018.23.11.211

36. Xu H, Xiao W, Xie Y, Xu S, Wan Y, Tao F. Association of parent-child
relationship quality and problematic mobile phone use with non-suicidal self-injury
among adolescents. BMC Psychiatry. (2023) 23:304. doi: 10.1186/s12888-023-04786-w

37. Kovacs M. The children’s depression, inventory (Cdi). Psychopharmacol Bull.
(1985) 21:995–8.

38. Timbremont B, Braet C, Dreessen L. Assessing depression in youth: relation
between the children’s depression inventory and a structured interview. J Clin Child
Adolesc Psychol. (2004) 33:149–57. doi: 10.1207/s15374424jccp3301_14

39. Wu W, Lu Y, Tan F, Yao S. Reliability and validity of the Chinese version of
children’s depression inventory. Chin Ment Health J. (2010) 24:775–9.

40. Bowlby J. Attachment and loss: retrospect and prospect. Am J Orthopsychiatry.
(1982) 52:664–78. doi: 10.1111/j.1939-0025.1982.tb01456.x

41. Daly A, Dekker T, Hess S. Dummy coding vs effects coding for categorical
variables: clarifications and extensions. J choice Model. (2016) 21:36–41. doi: 10.1016/
j.jocm.2016.09.005

42. Gholami Fesharaki M. Structural equation modeling and its application in
psychological studies: A review study. Clin Psychol Pers. (2020) 16:253–65.
doi: 10.22070/cpap.2020.2852

43. Zhao X, Selman RL, Haste H. Academic stress in Chinese schools and a proposed
preventive intervention program. Cogent Educ. (2015) 2:1000477. doi: 10.1080/
2331186X.2014.1000477

44. Ainsworth MS, Bowlby J. An ethological approach to personality development.
Am Psychol. (1991) 46:333. doi: 10.1037/0003-066X.46.4.333

45. Xu J, Zhang Y, Lam TK, Che L, Song M, Han Z. Parent-child attachment and
children’s depressive symptoms: the role of children’s biological sensitivity and parental
gender differences. Acta Psychologica Sin. (2023) 55:469–80. doi: 10.3724/
SP.J.1041.2023.00469

46. Shuang M, Yiqing W, Ling J, Guanzhen O, Jing G, Zhiyong Q, et al. Relationship
between parent-child attachment and depression among migrant children and left-
behind children in China. Public Health. (2022) 204:1–8. doi: 10.1016/
j.puhe.2021.12.015

47. Liu YL. Parent-child interaction and children’s depression: the relationships
between parent-child interaction and children’s depressive symptoms in Taiwan. J
Adolesc. (2003) 26:447–57. doi: 10.1016/s0140-1971(03)00029-0

48. Kao Y,WuC-I, Lue B-H. The relationships between inept parenting and adolescent
depression dimension and conduct behaviors. Chin J Fam Med. (1998) 8:11–21.
frontiersin.org

https://doi.org/10.3390/children11030327
https://doi.org/10.1111/j.1469-7610.1996.tb01484.x
https://doi.org/10.1007/s00787-009-0005-z
https://doi.org/10.1111/j.1600-0447.1992.tb01436.x
https://doi.org/10.1111/j.1600-0447.1992.tb01436.x
https://doi.org/10.1016/j.jad.2020.02.034
https://doi.org/10.3724/SP.J.1042.2022.00953
https://doi.org/10.1192/bjp.2023.23
https://doi.org/10.1016/j.jaac.2020.07.895
https://doi.org/10.1111/cdep.12054
https://doi.org/10.7759/cureus.30574
https://doi.org/10.1016/j.jad.2019.09.016
https://doi.org/10.1016/j.jad.2019.09.016
https://doi.org/10.1007/s10826-019-01424-6
https://doi.org/10.1016/j.jad.2020.05.128
https://doi.org/10.1016/j.jad.2020.05.128
https://doi.org/10.1186/s13034-024-00769-1
https://doi.org/10.1016/j.chiabu.2021.105408
https://doi.org/10.1016/j.chiabu.2021.105408
https://doi.org/10.16070/j.cnki.cn45-1388/g4s.2019.29.038
https://doi.org/10.16070/j.cnki.cn45-1388/g4s.2019.29.038
https://doi.org/10.2147/ndt.S77179
https://doi.org/10.1007/s13312-015-0609-y
https://doi.org/10.1007/s12187-013-9197-3
https://doi.org/10.1016/j.sbspro.2016.02.063
https://doi.org/10.15354/sief.21.or035
https://doi.org/10.1016/j.jad.2021.09.060
https://www.cnnic.net.cn/n4/2023/1225/c116-10908.html
https://www.cnnic.net.cn/n4/2023/1225/c116-10908.html
https://doi.org/10.1080/0965254X.2015.1095222
https://doi.org/10.1016/j.addbeh.2018.04.015
https://doi.org/10.1016/j.addbeh.2022.107304
https://doi.org/10.1016/j.jad.2016.08.030
https://doi.org/10.1016/j.pmedr.2018.10.003
https://doi.org/10.1016/j.pmedr.2018.10.003
https://doi.org/10.1371/journal.pone.0199959
https://doi.org/10.1097/jan.0000000000000074
https://doi.org/10.2174/0118749445304093240516113739
https://doi.org/10.9708/jksci.2018.23.11.211
https://doi.org/10.9708/jksci.2018.23.11.211
https://doi.org/10.1186/s12888-023-04786-w
https://doi.org/10.1207/s15374424jccp3301_14
https://doi.org/10.1111/j.1939-0025.1982.tb01456.x
https://doi.org/10.1016/j.jocm.2016.09.005
https://doi.org/10.1016/j.jocm.2016.09.005
https://doi.org/10.22070/cpap.2020.2852
https://doi.org/10.1080/2331186X.2014.1000477
https://doi.org/10.1080/2331186X.2014.1000477
https://doi.org/10.1037/0003-066X.46.4.333
https://doi.org/10.3724/SP.J.1041.2023.00469
https://doi.org/10.3724/SP.J.1041.2023.00469
https://doi.org/10.1016/j.puhe.2021.12.015
https://doi.org/10.1016/j.puhe.2021.12.015
https://doi.org/10.1016/s0140-1971(03)00029-0
https://doi.org/10.3389/fpsyt.2025.1555120
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Kong et al. 10.3389/fpsyt.2025.1555120
49. Spruit A, Goos L, Weenink N, Rodenburg R, Niemeyer H, Stams GJ, et al. The
relation between attachment and depression in children and adolescents: A multilevel
meta-analysis. Clin Child Fam Psychol Rev. (2020) 23:54–69. doi: 10.1007/s10567-019-
00299-9

50. Beck AT. Cognitive Therapy and the Emotional Disorders. London: Penguin
(1979).

51. Lumley MN, Harkness KL. Specificity in the relations among childhood
adversity, early maladaptive schemas, and symptom profiles in adolescent
depression. Cogn Ther Res. (2007) 31:639–57. doi: 10.1007/s10608-006-9100-3

52. Fearon RP, Bakermans-Kranenburg MJ, van Ijzendoorn MH, Lapsley AM,
Roisman GI. The significance of insecure attachment and disorganization in the
development of children’s externalizing behavior: A meta-analytic study. Child Dev.
(2010) 81:435–56. doi: 10.1111/j.1467-8624.2009.01405.x

53. Song C, Fu Z, Wang J. Social support and academic stress in the development of
psychological adjustment in Chinese migrant children: examination of compensatory
model of psychological resilience. Child Indic Res. (2019) 12:1275–86. doi: 10.1007/
s12187-018-9577-9

54. Grolnick WS. Parental involvement and children’s academic motivation and
achievement. In: Building Autonomous Learners: Perspectives from Research and
Practice Using Self-Determination Theory. Singapore: Springer (2016). p. 169–83.
Frontiers in Psychiatry 13
55. Liu F. Academic Stress and Mental Health among Adolescents in Shenzhen,
China. Brisbane City, Australia: Queensland University of Technology (2017).

56. Zhang X, Gao F, Kang Z, Zhou H, Zhang J, Li J, et al. Perceived academic stress
and depression: the mediation role of mobile phone addiction and sleep quality. Front
Public Health. (2022) 10:760387. doi: 10.3389/fpubh.2022.760387

57. Zagalaz-Sánchez ML, Cachón-Zagalaz J, Sánchez-Zafra M, Lara-Sánchez A.
Mini review of the use of the mobile phone and its repercussion in the deficit of
physical activity. Front Psychol. (2019) 10:1307. doi: 10.3389/fpsyg.2019.01307

58. El-Sayed-Desouky D, Abu-Zaid H. Mobile phone use pattern and addiction in
relation to depression and anxiety. East Mediterr Health J. (2020) 26:692–9.
doi: 10.26719/emhj.20.043

59. Wang P, Liu S, Zhao M, Yang X, Zhang G, Chu X, et al. How is problematic
smartphone use related to adolescent depression? A moderated mediation analysis.
Children Youth Serv Rev. (2019) 104:104384. doi: 10.1016/j.childyouth.2019.104384

60. Abd Rashid J, Aziz AA, Rahman AA, Saaid SA, Ahmad Z. The influence of
mobile phone addiction on academic performance among teenagers.Malays J Commun
Jilid. (2020) 36:408–24. doi: 10.17576/JKMJC-2020-3603-25

61. Bai C, Chen X, Han K. Mobile phone addiction and school performance among
Chinese adolescents from low-income families: A moderated mediation model.
Children Youth Serv Rev. (2020) 118:105406. doi: 10.1016/j.childyouth.2020.105406
frontiersin.org

https://doi.org/10.1007/s10567-019-00299-9
https://doi.org/10.1007/s10567-019-00299-9
https://doi.org/10.1007/s10608-006-9100-3
https://doi.org/10.1111/j.1467-8624.2009.01405.x
https://doi.org/10.1007/s12187-018-9577-9
https://doi.org/10.1007/s12187-018-9577-9
https://doi.org/10.3389/fpubh.2022.760387
https://doi.org/10.3389/fpsyg.2019.01307
https://doi.org/10.26719/emhj.20.043
https://doi.org/10.1016/j.childyouth.2019.104384
https://doi.org/10.17576/JKMJC-2020-3603-25
https://doi.org/10.1016/j.childyouth.2020.105406
https://doi.org/10.3389/fpsyt.2025.1555120
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	The effects of parent-child relationship, study stress, and mobile phone use on depressive symptoms among Chinese elementary school students: a moderated mediation model
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Measures
	2.2.1 Depressive symptoms
	2.2.2 Parent-child relationship
	2.2.3 Study stress
	2.2.4 Frequency of mobile phone use

	2.3 Procedure
	2.4 Statistical analyses
	2.5 Ethics statement

	3 Results
	3.1 Descriptive statistics
	3.2 Testing for mediation effect
	3.3 Testing for moderated mediation effect

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


