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Background

The widespread prevalence of smartphones has profoundly influenced the lives of individuals across all age groups, with children being particularly affected. The issue of smartphone addiction among primary school students has emerged as a global concern as it gives rise to a multitude of adverse outcomes, including depression, anxiety, and strained parent–child relationships.





Aims

This study investigated correlations among smartphone addiction (encompassing four dimensions: loss of control, withdrawal, escapism, and inefficiency), negative emotions, and parent-child relationships, while exploring how these factors interact.





Methods

Data were collected from 1,144 Chinese primary school students (aged 6–15) via parent-completed questionnaires: the Mobile Phone Addiction Index (MPAI), Emotion Questionnaire, and Child-Parent Relationship Scale (CPRS). Structural equation modeling (SEM) analyzed relationships among variables.





Results

1. Smartphone addiction dimensions divergently impacted emotions: Withdrawal and inefficiency exacerbated negative emotions and emotional regulation difficulties, while loss of control and escapism partially alleviated them—a novel finding challenging traditional unidimensional addiction frameworks. 2. Differential effects of smartphone addiction on parent - child relationships: Loss of control correlated with positive parent-child intimacy; withdrawal increased conflict and dependence; escapism reduced conflict and dependence; inefficiency led to high conflict, high dependence, and low intimacy. 3. The impact of emotions caused by smartphone addiction on parent - child relationships: Negative emotions and emotional regulation difficulties significantly worsened parent-child relationships, manifesting as reduced intimacy, increased conflict, and heightened dependence.





Conclusion

This study explored the relationships among smartphone addiction, negative emotions, and parent-child relationships in primary school students. Different dimensions of addiction have different impacts on negative emotions and emotional regulation. Both addiction and negative emotions significantly affect parent - child relationships. The research results are of great significance to researchers, educators, and parents, and can help promote children’s healthy growth and harmonious parent - child relationships.





Keywords: smartphone addiction, negative emotions, emotional regulation, parent-child relationships, primary school students, structural equation modeling




1 Introduction

Widespread use of smartphones has profoundly changed the lives of people across all age groups. According to the 55th Statistical Report on the Development of the Internet in China, published by the China Internet Network Information Center (CNNIC) in 2025, the number of mobile internet users in China had reached 1.105 billion by December 2024. Since December 2023, the number of users has grown by 14.03 million. Currently, 99.7% of internet users utilize mobile phones to access the internet. Among them, teenagers accounted for 49% of new internet users (1).

As digital natives, teenagers have become accustomed to using smartphones for learning, entertainment, and gaming (2). Smartphone addiction is an emerging behavioral addiction that has been attracting increasing research attention. This addiction is characterized by symptoms such as a subjective sense of loss of control and withdrawal reactions due to excessive smartphone use (3, 4), and it has become a global issue (5). Numerous studies have demonstrated that excessive smartphone use can lead to a range of negative outcomes, such as poor sleep quality (6), headaches, indigestion, and blurred vision (7), as well as psychological problems, such as depression, anxiety (8), low self-esteem (9), lack of self-control (10), and psychological distress (11, 12). Additionally, smartphone addiction has triggered many social issues, such as a decline in academic performance (11, 13), strained interpersonal relationships (14, 15), and increased family conflicts (16). Elementary school-aged children are transitioning from childhood to adolescence (17). Many children receive their first smartphone during this period, and their ability for self-control is still immature. Children with a high susceptibility to smartphone addiction are prone to persistently encounter addiction–related problems in both adolescence and adulthood (18). Therefore, it is particularly important to intervene in children’s smartphone use during elementary school.

According to ecological systems theory (19), to understand teenagers’ behavior patterns, it is necessary to consider their growth environment as a whole. Problematic behavior in adolescents is often closely related to their family environment, especially their relationship with their parents (20, 21) and their parents’ parenting style (22). The parent–child relationship is one of the most important interpersonal relationships that exists during elementary school students’ development, playing a crucial role in their physical and mental health (23). According to attachment theory, a good parent–child relationship provides emotional support, security, and proper value guidance, helping children form a positive self-concept and healthy personality (24). However, when adolescents face difficulties in establishing intimate relationships with their parents, they may seek emotional compensation through connections with material objects or behaviors (25). Smartphones are important tools for maintaining relationships and are more likely to become attachment objects for emotional compensation (26). Similarly, smartphone addiction can interfere with the normal development of parent–child relationships. On one hand, excessive smartphone use by children reduces face-to-face communication and interaction with their parents, weakening emotional bonds (27); on the other hand, conflicts and contradictions arising from smartphone use can increase tension in the parent–child relationship (28). Therefore, smartphone addiction and parent–child relationship influence each other. However, existing research has focused more on exploring how parent–child relationships affect smartphone addiction (29–31), with less attention paid to exploring the impact of smartphone addiction on various aspects of the parent-child relationship. On the basis of this, we put forward the Hypothesis 1 (H1): Smartphone addiction has a significant impact on parent–child relationships.

Negative emotions refer to emotional states that arise when people express negative feelings toward specific events or individuals (32). The degree of smartphone addiction is closely related to negative emotional states, and the risk of addiction increases with the exacerbation of negative emotions, suggesting a potential reciprocal influence (33). From a theoretical perspective, smartphone addiction can lead to negative emotions, such as depression, anxiety, and loneliness (6, 14), as excessive smartphone use disrupts normal life rhythms and social interactions, affecting sleep quality (8). Additionally, according to compensatory Internet use theory (34), individuals may turn to smartphones to alleviate negative emotions, seek comfort in the virtual world, and escape real-life problems (35), thereby forming a vicious cycle. This relationship is influenced by individual factors (such as self-control and personality traits) (4, 36), family factors (parent–child relationship quality, parenting styles) (20, 21), and social factors (social support and cultural environment) (37).

Students in different educational stages face diverse stressors, and the moderating role of smartphone addiction between stressors and negative emotions also varies. During the vocational training stage, students are confronted with the dual pressures of theoretical learning and practical internships. Some scholars’ research has found that challenge stressors are negatively correlated with smartphone addiction and can help students cope with stress, while obstacle stressors, through smartphone addiction, indirectly increase cyberloafing behavior (38). This makes students with a high degree of addiction more likely to avoid stress and exacerbate negative emotions, while those with a low degree of addiction are better at actively coping. In the university stage, students face numerous pressures such as social interaction, academics, and career planning. Smartphone addiction may lead them to engage in phubbing behavior, ignore real - world challenges, cause self - cognitive biases, increase negative emotions, and have an adverse impact on social and mental health (39).

Difficulties in emotional regulation also increase the risk of smartphone addiction (40). Some studies have pointed out that adolescents addicted to the Internet face more challenges in emotional regulation, particularly in terms of excessive suppression of emotional expression and infrequent use of cognitive reappraisal strategies (41, 42). When faced with negative emotions, individuals with emotional regulation difficulties are less able to regulate their emotional state on their own and are more likely to rely on external means to soothe their emotions (43). Over - suppressing negative emotional experiences might exacerbate the link between negative emotions and Internet addiction. As a result, challenges in emotion regulation could further reinforce the relationship between negative emotions and smartphone addiction (44). According to cognitive behavioral theory, smartphone addiction can also interfere with normal emotional regulation strategies (45). Addicts tend to display impulsive personality traits when faced with negative emotions, seeking temporary relief through their phones (46) instead of using effective emotional regulation methods to handle their emotions, thereby further leading to difficulties in emotional regulation. Based on this, we proposed Hypothesis 2 (H2): Smartphone addiction significantly affects children’s negative emotions and difficulties in emotional regulation.

Current research on parent–child relationships and negative emotions mainly focuses on how parent–child relationships influence children’s negative emotions, emphasizing that individuals with good parent–child relationships show better social skills and fewer negative emotional expressions than those with poor relationships (47). In a positive parent–child relationship, children can feel their parents’ love, support, and understanding, which creates a safe environment for learning emotional regulation and provides a good model. Through positive guidance and demonstration, parents help children identify and understand their emotions, teach them effective emotional regulation methods, and promote emotional regulation development (48). In contrast, poor parent–child relationships, such as those with frequent conflicts or emotional distance, deprive children of the guidance and support needed for emotional regulation, making it more difficult for them to cope effectively with negative emotions and increasing the risk of falling into a negative emotional cycle (49).

In fact, negative emotions also have a significant impact on parent–child relationships. For children, prolonged negative emotional states, such as anxiety and depression, may manifest as behavioral issues, such as irritability and rebellion, which can lead to parent–child conflicts and reduce intimacy (14). Moreover, from the parents’ perspective, negative emotions can affect parenting styles. For example, parents who are under pressure at work or in a bad mood may lack patience with their children, adopting authoritarian or neglectful parenting styles, which not only harms the family atmosphere but also makes children feel emotionally neglected, thus impacting the quality of the parent–child relationship (50). Similarly, children with good emotional regulation can better cope with negative emotions and avoid conflicts with parents due to emotional outbursts, which helps maintain a good parent–child relationship (43). Therefore, we proposed Hypothesis 3 (H3): Children’s negative emotions and emotional regulation difficulties significantly impact parent–child relationships.

In 2008, Leung categorized smartphone addiction into four types: uncontrollability (spending excessive time on a smartphone without control); withdrawal (experiencing frustration when unable to use the phone normally); escapism (using the phone to escape loneliness, anxiety, and other real-life problems); and inefficiency (excessive phone use affecting daily life and study efficiency) (51). Pianta classified parent–child relationships into intimacy (deep and warm emotional connections between parents and children), conflict (ongoing conflicts between parents and children), and dependency (children displaying dependence on parents) (52).

To further analyze the effects of smartphone addiction, negative emotions, and parent–child relationships, this study will design the following sub-hypotheses based on the nine extracted factor variables(“uncontrollability, withdrawal, escapism, inefficiency, negative emotions, emotional regulation difficulties, intimacy, conflict, and dependency.”) (Table 1).


Table 1 | Main Hypotheses and Sub-Hypotheses Statistics Table.



In conclusion, many studies have focused on smartphone addiction, negative emotions, and parent–child relationships, but research targeting elementary school students, a specific age group, is relatively limited. Elementary school children have unique characteristics in terms of cognitive, emotional, and social development, and their smartphone usage behaviors and their impact on parent–child relationships may differ from those of other age groups. Therefore, it is of great theoretical and practical significance to explore the effects of smartphone addiction and negative emotions on the parent–child relationship in elementary school children.

Additionally, based on our research, few studies have employed structural equation modeling on this topic. The objective of this study was to address this research gap through carrying out an empirical investigation on elementary school students, analyzing the impact of smartphone addiction on negative emotions and emotional regulation difficulties, as well as the effects of smartphone addiction, negative emotions, and emotional regulation difficulties on the parent–child relationship. This study employed structural equation modeling for path analysis. The results are expected to provide scientific evidence for family and school education, helping parents and educators guide elementary school children to use smartphones rationally, improve parent–child relationships, and promote children’s healthy development.




2 Methods



2.1 Participants

This study used the Mobile Phone Addiction Index (MPAI), Emotion Questionnaire, and Parent–Child Relationship Scale (CPRS) completed by parents to collect data. The study focuses on a Chinese public elementary school; participants were students aged 6–15 years; students were in grades one through six (16.78%, 18.44%, 16.70%, 16.78%, 17.05%, and 14.25%, respectively). Boys accounted for 52.88% and girls accounted for 47.12%, indicating a balanced gender distribution. The parents’ educational levels were relatively high, mostly at the undergraduate level, and their occupations were diverse. These characteristics suggest that the sample was representative and diverse, providing rich data support for this study. (Tables 2, 3).


Table 2 | Basic Indicators.




Table 3 | Descriptive Analysis.






2.2 Measures



2.2.1 Smartphone addiction

The Mobile Phone Addiction Index (MPAI), also known as the Mobile Addiction Index, is a Chinese version of the scale developed by Professor Leung Wing Chi at the Chinese University of Hong Kong. This scale was based on the diagnostic criteria for addiction from the American Psychiatric Association’s DSM-IV-TR (Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision) (51, 53). The Chinese version was created through back translation. This scale, comprising 17 items, uses a 5-point Likert scale (1 = never, 5 = always) and includes four factors: loss of control (spending excessive time on the phone without self-control), withdrawal (emotional reactions such as frustration when unable to use the phone), escapism (using the phone to escape loneliness or anxiety), and inefficiency (how excessive use affects daily life and study efficiency). The Chinese version of the MPAI has shown excellent reliability and validity in previous studies (54–57). In this study, the Cronbach’s α coefficient is 0.942, indicating high reliability, and the KMO value is 0.865, which is above 0.6, indicating good data suitability for factor analysis.




2.2.2 Negative emotions and emotional regulation

The Emotion Questionnaire (58) was used to assess the emotional aspects and emotional regulation abilities of children aged 5-8. It covers the following four aspects: anger, fear, positive excitement, and sadness. Each aspect includes items on emotion (EM) and emotional regulation (ER). The emotion items measure the frequency and intensity of children’s emotional responses, whereas the regulation items assess children’s ability to regulate their emotions independently and with external assistance. This study focused on emotion items related to negative emotions (anger, fear, and sadness) and difficulties in emotional regulation of negative emotions. A 5-point scale was used; notably, a higher score on emotional regulation items indicates greater difficulty in regulating emotions. The Cronbach’s α coefficient for this measurement was 0.983, with communalities for all items above 0.4 and a KMO value of 0.922, which supported the high reliability and validity of the questionnaire.




2.2.3 Parent–child relationship

The Child-Parent Relationship Scale (CPRS) developed by Pianta (52) was used to measure the quality of the parent–child relationship. The original scale included 30 items covering three dimensions: intimacy, conflict, and dependency in the parent–child relationship. A 5-point Likert scale was used. Based on theoretical analysis and a review of past research data, 13 representative items were selected to cover the core dimensions of the parent–child relationship (intimacy, conflict, and dependency), while reducing the number of questions to minimize the time and energy required from participants. The reliability and validity analysis of this measure shows good results, with a Cronbach’s α coefficient of 0.911, a KMO value of 0.834, and the variance explained by the three factors being 41.523%, 30.278%, and 23.206%, indicating that the information in the study can be effectively extracted.





2.3 Procedure

This study was conducted in a public primary school in China. The study participants were primary school students aged 6–15 years old. Paper-based questionnaires were randomly distributed to the parents of students. The research process was designed to ensure compliance with ethical norms, data accuracy, and the protect participants’ privacy. Prior to data collection, the study obtained ethical approval from the ethics review committee. Informed consent forms were distributed to the parents or guardians of participating students. The consent forms detailed the purpose of the study, the voluntary nature of participation, and the confidentiality of the collected data. To ensure the accuracy and integrity of data collection, the questions on the standardized questionnaires were combined into one questionnaire for distribution. In addition, demographic information including age, gender, grade, and parental education level was collected to ensure the diversity and representativeness of the sample. After the questionnaires were distributed to parents, they were required to complete them based on their observations of their children’s smartphone usage, emotional states, and parent–child interactions. In total, 1,147 questionnaires were collected, and 1,144 were valid. It needs to be specifically mentioned that this study population primarily consisted of Grade 1–6 students (n=1,143, ages 6–12 years) from an elementary school, with a single 15-year-old participant (0.09% of total sample) representing an extreme value due to delayed school enrollment. Given the certain peculiarity of the sample’s age range, when conducting data analysis, to ensure the scientific nature and accuracy of the results, the sample was divided according to the first to sixth grades of primary school.





3 Results



3.1 ANOVA results of various indicators across different grades

In this study, an analysis of variance was first performed on multiple indicators of elementary school students in different grade levels (grades 1 - 6), including dimensions related to smartphone addiction, negative emotions, emotional regulation difficulties, and various dimensions of the parent - child relationship. The results are presented as follows: (Table 4).


Table 4 | ANOVA Results of Various Indicators across Different Grades.



The results show that there is no significant difference in the escapism index among students in different grades (p > 0.05). However, there are significant differences (p < 0.05) among students in different grades in the eight indicators of dependency, conflict, intimacy, difficulties in emotional regulation, negative emotions, inefficiency, withdrawal, and loss of control.

Specifically, in the dimension of parent - child relationships, the scores of Grade 6 students in dependency (3.24 ± 1.46) and conflict (2.63 ± 1.12) are significantly higher than those of students in other grades. The intimacy score of Grade 1 students (4.02 ± 0.99) is significantly higher compared to students in other grades.

In the dimensions of emotional regulation difficulties and negative emotions, the scores of Grade 6 students (2.79 ± 1.67; 2.79 ± 1.75) are significantly higher.

In the dimension of smartphone addiction, Grade 6 students have significantly higher scores in inefficiency and withdrawal (1.64 ± 0.89; 1.93 ± 0.95). Grade 3 and Grade 6 students have higher scores in loss of control (1.84 ± 0.77; 1.88 ± 0.79).




3.2 Structural equation modeling

Based on the research hypotheses and theoretical foundation, Amos software was used to construct a structural equation model (SEM). The four factors of smartphone addiction (loss of control, withdrawal, escapism, and inefficiency) were treated as independent variables, and negative emotions and emotional regulation difficulties were treated as dependent variables to construct a path model of smartphone addiction’s effect on negative emotions and emotional regulation difficulties. Another model was constructed with smartphone addiction (loss of control, withdrawal, escapism, and inefficiency), negative emotions, and emotional regulation difficulties as independent variables and the three dimensions of parent–child relationships (intimacy, conflict, and dependency) as dependent variables to explore the effects of these factors on parent–child relationships.

Subsequently, a series of fit indices was used to test the overall model fit. All fit indices (such as χ²/df, RMSEA, CFI) met the standards, indicating good model fit and suggesting the model effectively explained the variance in the data.(Table 5, Figure 1).


Table 5 | Overall Goodness-of-Fit Index.




[image: ]

Figure 1 | Diagram of path relationship structural equation modeling.






3.3 Path analysis of structural equation modeling

Finally, based on the well-fitted structural equation model, path analysis was conducted to systematically explore the significance of the influence paths of the four core dimensions of children’s smartphone addiction (loss of control, withdrawal, escapism, inefficiency) on their emotional states (negative emotions, difficulties in emotion regulation). Furthermore, the direct or indirect impacts of children’s smartphone addiction and emotional states on parent-child relationships (intimacy, conflict, dependence) were explored. Key findings revealed that (Tables 6, 7):


Table 6 | Model Path Coefficient Fit Summary.




Table 7 | Results.



• Smartphone addiction dimensions divergently impacted emotions: Withdrawal (intense anxiety/irritability upon smartphone deprivation) and inefficiency (impaired functioning due to excessive use) demonstrated robust emotional deterioration effects, positively predicting negative emotions (β = 0.621, p < 0.001;β = 0.071, p = 0.004) and emotion dysregulation (β = 0.587, p < 0.001;β = 0.101, p < 0.001). While loss of control and escapism (device-mediated avoidance of real-world stressors) exerted inhibitory effects on internal negative emotions (β = -0.213, p < 0.001;β = -0.085, p < 0.001) and emotion regulation difficulties (β = -0.197, p < 0.001;β = -0.119, p < 0.001), suggesting that when children use smartphones to escape from real-life pressures and lose control of their smartphone use, it can, to a certain extent, reduce children’s emotional burden.

These findings challenge the linear assumption in traditional family systems theory that “loss of control inevitably degrades relationships,” which primarily derives from adult usage patterns under parental supervision. In addition, this study also reminds us to be wary of its potential risks — if children rely on mobile phones as an emotional regulation tool for a long time, it may cover up their real needs and lead to more profound behavioral problems.

• Differential effects of smartphone addiction on parent - child relationships: Loss of control positively predicted parent-child closeness (β = 0.101, p = 0.001) while showing no significant effects on conflict (β = 0.037, p = 0.175) or dependency (β = -0.043, p = 0.091). This implies that uncontrolled smartphone use may transiently enhance parent-child bonding by reducing emotional burden. Withdrawal exacerbated parent-child conflict (β = 0.247, p < 0.001) and dependency (β = 0.341, p < 0.001) without affecting closeness (β = -0.076, p = 0.086). These patterns indicate that withdrawal behaviors fuel relational dysfunction, manifesting as confrontational resistance to device restriction or manipulative compliance-seeking tactics. Escapism reduced conflict (β = -0.071, p = 0.004) and dependence (β = -0.177, p < 0.001), though failed to enhance closeness (β = 0.05, p = 0.078).This finding suggests that escaping from reality may alleviate the parent-child relationship in the short term, but it fails to effectively promote positive emotional bonds. Inefficiency led to high conflict (β = 0.129, p < 0.001), high dependence (β = 0.098, p < 0.001), and low intimacy (β = -0.187, p < 0.001).This confirms that inefficient behavior leads to an individual’s internal emotional burden and also seriously affects the quality of parent-child relationships.

• The impact of emotions caused by smartphone addiction on parent - child relationships: Notably, negative emotions and emotion regulation difficulties significantly mediated smartphone addiction’s impact on relational outcomes: positively predicting conflict(β = 0.451, p < 0.001;β = 0.119, p < 0.001) and dependency (β = 0.44, p < 0.001;β = 0.06, p = 0.039), while negatively influencing closeness (β = -0.267, p < 0.001;β = -0.166, p < 0.001). This result indirectly indicates that children’s internal emotional state is a crucial bridge through which smartphone addiction affects parent-child relationships.

The research results suggest that when smartphone use becomes the main means of children’s emotional regulation (such as uncontrolled mobile phone use, escapism), we need to be particularly vigilant about its potential risks. Therefore, it is suggested that parents should rationally view the length of time their children use mobile phones, allow moderate use to relieve emotions under supervision, but set clear boundaries to prevent it from becoming a tool for escaping reality. Similarly, the high destructiveness of smartphone withdrawal indicates that a simple and rough ban strategy may exacerbate parent - child conflicts. Parents need to go beyond the stereotype that “addiction is harmful,” deeply analyze the specific motivations of children’s mobile phone use (such as stress relief, social needs), and through empathetic communication and cooperation, formulate usage rules to protect the parent - child relationship while guiding children to develop self - discipline.





4 Discussion

This study investigated the impact of smartphone addiction on elementary school students’ negative emotions, emotional regulation difficulties, and their subsequent effects on parent–child relationships. The research results are of great significance to parents and educators, and can help promote children’s healthy growth and harmonious parent - child relationships.

When exploring the complex relationships among smartphone addiction, negative emotions, and parent - child relationships, the grade differences among students are important factors that cannot be ignored. Elementary school students in different grades have obvious differences in cognitive development, psychological maturity, and living environments. These differences are likely to have varying degrees of impact on their behavioral patterns of smartphone use, emotional states, and the quality of parent - child relationships. In order to reveal these potential differences, this study first used the method of analysis of variance to systematically analyze the data of elementary school students in different grades on various indicators.

Judging from the results of the analysis of variance, students in all grades show relatively consistent degrees of using smartphones to escape real - world problems. However, there are significant differences among students in different grades in the eight indicators of dependency, conflict, intimacy, difficulties in emotional regulation, negative emotions, inefficiency, withdrawal, and loss of control.

In terms of parent - child relationships, Grade 6 students are more dependent on their parents. This may be because as the grade level increases, the complexity of learning and life also increases. When facing difficulties, Grade 6 students rely more on their parents. At the same time, the self - awareness of students in this grade has increased, and it is easier for them to have differences in opinions with their parents, thus triggering conflicts. The parent - child intimacy of Grade 1 students is higher because lower - grade students have a stronger emotional dependence on their parents. As students grow older and their independence develops, their intimacy with parents decreases. In terms of difficulties in emotional regulation and negative emotions, Grade 6 students have higher scores. This is related to the fact that senior - grade students face more academic pressure and complex interpersonal relationships, resulting in more complex emotional experiences. In terms of smartphone addiction, Grade 6 students have significantly higher scores in the dimension of inefficiency. This may be because senior - grade students have heavy learning tasks, and smartphone use has a greater impact on their study and life. At the same time, students in this grade have a higher degree of dependence on smartphones and more intense withdrawal reactions. In terms of loss of control, the scores of Grade 3 and Grade 6 students are generally higher. This is because Grade 3 and Grade 6 are crucial stages in primary - school learning. The change in pressure may cause students to be more likely to lose control over their smartphone use.

In the exploration of smartphone addiction among primary school students, apart from the differences in the degree of addiction among children in different grades, there are also fundamental differences between children’s and adults’ smartphone addiction. The core of these differences stems from the characteristics of the developmental stage and insufficient socialization levels. Compared with adults, children lack mature social constraints and a sense of responsibility, and their self-regulation ability has not been fully formed (59). For example, adults may take the initiative to manage their smartphone usage time due to professional needs or social obligations, while children’s smartphone usage behavior is more driven by immediate emotions (60) (such as avoiding academic pressure or seeking entertainment and excitement), and they lack foresight about the long-term consequences of their behavior (such as a decline in learning efficiency and social alienation) (61).In addition, the dominance of family supervision is an important context for children’s addiction: Adults usually rely on an internal sense of responsibility for self-restraint (62), while the boundaries of children’s smartphone usage are mainly set by their parents. This external dependence leads to unique behavioral patterns in children in terms of loss of control (using the phone overtime even under supervision) and withdrawal symptoms (more intense emotional reactions). For example, children may repeatedly challenge the rules because they cannot understand the significance of “usage time limits,” or they may exhibit more extreme anxiety reactions (such as crying and aggressive behavior) after their phones are confiscated. The neural basis of this difference is also worthy of attention: The prefrontal cortex of children (which is responsible for executive control and decision-making) is not yet fully developed, making them more vulnerable to the drive of immediate rewards (such as game achievements and social media likes) and difficult to suppress impulsive usage (63). In contrast, the prefrontal function of adults is more complete, and they can regulate their behavior through rational weighing (such as “using the phone will affect work efficiency”).

Therefore, the interpretation of the outcomes of children’s smartphone addiction and subsequent interventions need to take into account the uniqueness of their cognitive and social development, rather than simply referring to the relevant research results and intervention strategies for adults.

A path analysis of the effects of smartphone addiction on negative emotions and emotional regulation revealed that when children use smartphones as a means of escaping stress (escape behavior refers to using smartphones to avoid real-life problems, emotional distress, or stress) or when they experience uncontrollable smartphone usage (where individuals struggle to control the time or frequency of smartphone use), negative emotions may be alleviated, and emotional regulation may become easier.

Preliminary research has indicated that many adolescents with Internet addiction display more problematic Internet use behaviors that are linked to greater negative emotions and more severe emotional regulation difficulties (40). Additionally, smartphone addiction exacerbates negative emotions and difficulties in emotional regulation (6, 14, 41). However, this study provided new and innovative evidence that moderate smartphone use may, to some extent, suppress negative emotions and help improve children’s emotional regulation difficulties. Two theoretical perspectives help explain this mechanism: the compensatory internet use theory (CIUT) and emotional information theory.

	CIUT suggests that smartphones are often used to relieve negative emotions and meet social needs (34). Children can seek comfort and satisfaction in the virtual world, temporarily escaping real-life stress and distress, which, in turn, helps suppress negative emotions.

	The emotional information theory posits that emotions are determined by the gap between the information an individual has and the information they need. When available information is insufficient, negative emotions arise (64). In this context, smartphones and similar virtual resources may serve as substitutes to fill the information gap (65). Moreover, smartphone apps often provide immediate feedback and rewards, enhancing children’s positive emotional experiences (66), which help alleviate negative emotions and improve emotional regulation difficulties.



These theories suggest that negative emotions and difficulties in emotional regulation often trigger smartphone use and addiction, with excessive use becoming a compensatory behavior to alleviate negative emotions (67). Over time, this compensatory behavior is reinforced by a reduction in negative emotions (68), leading to further smartphone use and the development of a vicious cycle. Emotional regulation enables children to avoid overwhelming negative emotions (69). However, excessive smartphone use as a compensatory behavior causes only short-term emotional numbness and does not lead to emotional healing. Children repeatedly experience brief moments of happiness from this easily accessible compensation. Their ability to self-regulate emotions becomes weaker over time. This discovery serves as a warning that when smartphones become the primary means of emotional regulation for children, the potential risks cannot be ignored. Therefore, it is recommended that parents rationally view the length of time their children use smartphones. Under the premise of supervision, they should allow moderate use to relieve emotions. However, at the same time, clear boundaries must be set to prevent smartphones from becoming a tool for children to escape from reality.

In addition, the study showed that withdrawal symptoms (i.e., anxiety, discomfort, irritability, or other unpleasant feelings when a smartphone is not available) and inefficiency (i.e., the impact of excessive smartphone use on normal life, learning, or work efficiency) exacerbate negative emotions and further hinder emotional regulation. Smartphone addiction creates dependency. When use is halted, withdrawal reactions similar to substance addiction occur (70), leading to negative emotions. Stopping smartphone use disrupts habitual behavioral patterns, and children feel anxious when they do not use their phones (71, 72). According to the CIUT, excessive smartphone use may serve to escape negative emotions (34); however, once smartphone use is stopped, children can no longer escape and are forced to face and directly process their negative emotions. As elementary school students often lack emotional regulation strategies (73), the absence of a smartphone as an external emotional regulation aid makes emotional regulation even more difficult. Additionally, inefficient smartphone use disrupts students’ normal lives and studies, leading to anxiety and depression (74). This may increase students’ reliance on their phones for emotional regulation, and smartphone-related information overload increases their cognitive load (75), which interferes with the emotion regulation process. This suggests a need for family education strategies to help students improve their emotion regulation abilities and effectively manage withdrawal periods to avoid withdrawal reactions and enhance their learning efficiency.

Research has found that smartphone addiction can also have an adverse impact on parent-child relationships. Specifically, loss of control smartphone use can increase parent-child intimacy. This is because the relatively lenient parental control over children’s smartphone use allows children to obtain a certain degree of emotional comfort from smartphones, which they perceive as a form of emotional support from their parents to some extent (76). Moreover, the reduced parental control over children’s smartphone use has led to fewer parent - child conflicts. Consequently, this has further contributed to the enhancement of parent - child intimacy. Simultaneously, children depend psychologically on their parents’ emotional support (24), which strengthens their emotional bonds. Withdrawal also significantly affects parent–child relationships, although it has rarely been studied systematically. The discomfort children experience when withdrawing from smartphones leads to the return of negative emotions, reducing parent–child interaction and potentially increasing conflict, which decreases intimacy (29). However, when a smartphone is removed as a compensatory object to alleviate negative emotions (26), children unconsciously rely on their parents to relieve their discomfort (24), thereby increasing dependency. The high level of disruption caused by smartphone withdrawal indicates that adopting a simple and crude strategy of banning smartphone use may exacerbate parent-child conflicts. Parents need to correct the stereotype that “addiction is always harmful”, fully understand the specific motivations behind their children’s smartphone use (whether it’s to relieve stress or meet social needs), and then help their children smoothly transition through the withdrawal period through empathetic communication and collaboration.

Escape behavior, in which children use smartphones to avoid stress, helps them separate themselves from conflictual situations (e.g., parent–child conflict), reducing opportunities for conflict with others. Avoidance is a psychological coping mechanism that reduces one’s emotional dependence on others (77). Therefore, escape behavior not only helps alleviate negative emotions (34), but also reduces emotional dependence on parents by offering temporary solace through smartphones, thus lowering the need for parental support and reducing dependency while potentially creating emotional distance (78).

Finally, inefficiency increases both emotional dependency and conflict in parent–child relationships, thereby reducing intimacy. Studies have shown that excessive digital media involvement leads to task delays and avoidance of responsibility (79). Children’s cognitive abilities, including the ability to understand and regulate emotions, are still developing (80). Therefore, parents need to provide support in managing smartphone-related issues (24), which strengthens emotional dependence and deepens parent–child bonds. On the other hand, excessive smartphone use can lead to severe parent–child conflict, which aligns with prior research. According to the Social Substitution Hypothesis, smartphone addiction uses time that would otherwise be spent on other aspects of life (81, 82). The resulting inefficiency in daily life and academic studies leads to dissatisfaction and criticism from family members, thereby increasing the likelihood and level of conflict. Moreover, excessive smartphone use reduces interaction and communication with others (83), weakens emotional connections, and lowers intimacy.

Regarding the influence of negative emotions and emotional regulation difficulties on parent–child relationships, previous studies have identified their crucial role in shaping these relationships (30, 84). However, most studies have focused on how tense parent–child relationships exacerbate children’s negative emotions (85), which may drive children further into compensatory smartphone addiction (86). In this study, negative emotions led to lower intimacy, higher conflict, and greater dependence on parent–child relationships. Frequent negative emotions in children seriously weaken parent–child intimacy. Adolescents, especially elementary school students, are less aware of the risks of using the Internet (87), and children with severe smartphone addiction tend to exhibit more significant behavioral and emotional problems (88), such as anxiety and anger, which may lead to resistance and reduced emotional sharing with parents, thereby distancing the parent–child relationship (89). Negative emotions stem from various sources, and during childhood, children seek recognition and support from their parents, peers, and other members of their social groups (90). When these needs are unmet, feelings of loneliness and other negative emotions arise, which increase the likelihood of smartphone addiction (90, 91). Accumulating negative emotions also trigger conflicts and contradictions in parent–child relationships. When children are in a negative emotional state, they may show impatience or resistance to parental discipline, escalating conflicts; this finding aligns with the existing literature (92). Negative emotions also have a significant positive impact on increasing parent–child dependency. Parents are often viewed as crucial sources of emotional support (93). Children who experience negative emotions tend to become more emotionally dependent on their parents. For instance, anxiety and anger can lead to psychological problems (94), such as unease and fear, prompting children to seek comfort and support from their parents, which enhances emotional dependence. According to attachment theory, insecure parent–child attachment reduces adolescents’ emotional warmth, social support, and sense of security (95), which exacerbates negative emotions and increases reliance on other forms of support (96). If parents do not provide timely attention and support, smartphones may become compensatory objects of emotional attachment (26).

Furthermore, emotional regulation plays an important role in parent–child relationships (97). Difficulties in emotional regulation may lead children to display unstable emotions, irritability, and other behaviors when interacting with parents, weakening parent–child intimacy. Uncontrolled emotions can also lead to arguments and conflicts that exacerbate tensions in relationships. These findings are consistent with those of previous studies, particularly regarding dependency. Children may become more reliant on their parental emotional support to cope with emotional distress (24), leading to greater dependency. Parents play an essential part in supporting children to build up emotion - regulation techniques (98), and the empathy they possess is positively related to the attachment security and emotional openness of children (99). It can be seen that children’s internal emotional states serve as a crucial bridge connecting children’s smartphone addiction and parent - child relationships. In order to enhance the parent - child relationship, parents need to adopt appropriate intervention strategies to help their children successfully develop their self - emotional regulation abilities.



4.1 Limitations and options for future research

This study had some limitations. First, the cross–sectional design restricts the causal inferences made over time. Unlike longitudinal studies, this study does not clearly demonstrate the temporal effects of these variables. Additionally, the transition from childhood to adolescence is a critical period for identity development, during which children gradually gain independence from their parents, and the parent–child relationship may exhibit specific features. Furthermore, the study relied on self-reported measures, which may have introduced recall and social desirability biases. However, the analysis results of this experiment provide a new perspective and evidence for our in - depth understanding of the complex impact relationship among smartphone addiction, primary school students’ emotional states, and parent - child relationships. It also reminds parents to carry out interventions based on a thorough understanding of the impact mechanism of children’s smartphone addiction. Follow - up studies will continue to focus on the supplementary discussion of the correlation between parents’ intervention methods and the above - mentioned results. For example, exploring how parents can provide targeted guidance based on their children’s negative emotional expressions during smartphone withdrawal, and how to offer understanding and strategic support when children face negative emotions and in the process of developing their emotional regulation abilities, so as to provide more comprehensive and effective strategies for solving the problem of children’s smartphone addiction. In addition, this study was only carried out in one primary school, the generalizability of its results is limited and may not be applicable to other regions. In the subsequent in-depth research, factors such as cultural adaptability and culturally responsive evaluation in a multicultural context should be fully considered, so as to ensure that the research results and subsequent support strategies can be applied to school and family based support strategies and solutions for children’s smartphone addiction in different countries and regions (100). Given that the future research needs to conduct large - sample surveys in different regions to test and expand on the findings of this study.





5 Conclusion

This study explored the intricate relationships among smartphone addiction, negative emotions, and parent-child relationships in elementary school students. By employing methodologies such as structural equation modeling (SEM) and analysis of variance (ANOVA), the findings revealed critical insights: distinct dimensions of smartphone addiction (loss of control, withdrawal, escapism, and inefficiency) exerted differential impacts on emotions and parent-child relationships. Specifically, withdrawal and inefficiency exacerbated negative emotions and emotional regulation difficulties, while loss of control and escapism partially alleviated these challenges. Furthermore, both smartphone addiction and negative emotions significantly influenced parent-child relationships, manifesting as diminished intimacy, intensified conflict, and heightened dependency. Notably, senior-grade students exhibited heightened levels of addiction, negative emotions, and parent-child conflict, likely attributable to academic pressures and complex social dynamics. The study emphasizes the necessity for parents and caregivers to adopt a rational perspective on children’s smartphone use motivations, avoid simplistic prohibitions, and establish reasonable boundaries through empathetic communication. Concurrently, fostering children’s emotional regulation skills is imperative. Conducted in an era where smartphones have become an inseparable part of daily life, this research provides a scientific basis for educators and families to promote children’s healthy development and foster harmonious parent-child relationships.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving humans were approved by Ethics Review Committee of Minzu University of China. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

ZG: Conceptualization, Data curation, Formal Analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Writing – original draft, Writing – review & editing. RL: Conceptualization, Data curation, Formal Analysis, Software, Visualization, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research and/or publication of this article. The funding for this research was self -funded by the authors.




Acknowledgments

We sincerely appreciate the schools and parents who participated in this research. Their active cooperation provided valuable data and support for the research. We are grateful for the field concerned by this research topic. This topic, which is related to both the growth and mental health of children and the parent - child relationship in every family, has profound social significance. At the same time, we sincerely thank the journal for giving this article the opportunity to be published, allowing the author’s research results to be presented and contribute to society. In addition, we also thank all the colleagues who have devoted their efforts and hard work to this research project. It is the joint collaboration of everyone that has made the research completed smoothly.





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.





References

1. CNNIC. The 55th statistical survey report on the internet development in China. Beijing: CNNIC (2025).

2. Yun J, Han G, Son H. Protective and risk factors of problematic smartphone use in preteens using panel study on Korean children. Front Psychiatry. (2022) 13:981357. doi: 10.3389/fpsyt.2022.981357

3. Hui Z, Le D, Long W, Meng X, Amswa B. A cross-lagged panel model for testing the bidirectional relationship between depression and smartphone addiction and the influences of maladaptive metacognition on them in Chinese adolescents. Addict Behav. (2021) 120:106978. doi: 10.1016/j.addbeh.2021.106978

4. Volungis AM, Kalpidou M, Popores C, Joyce M. Smartphone addiction and its relationship with indices of social-emotional distress and personality. Int J Ment Health Addict. (2020) 18:1209–24. doi: 10.1007/s11469-019-00119-9

5. Liu QQ, Zhang DJ, Yang XJ, Zhang CY, Fan CY, Zhou ZK. Perceived stress and mobile phone addiction in Chinese adolescents: A moderated mediation model. Comput Hum Behav. (2018) 87:247–53. doi: 10.1016/j.chb.2018.06.006

6. Liu QQ, Zhou ZK, Yang XJ, Kong FC, Niu GF, Fan CY. Mobile phone addiction and sleep quality among Chinese adolescents: A moderated mediation model. Comput Hum Behav. (2017) 72:108–14. doi: 10.1016/j.chb.2017.02.042

7. Tegtmeier P. A scoping review on smart mobile devices and physical strain. Work. (2018) 59:273–83. doi: 10.3233/WOR-172678

8. Demirci K, Akgönül M, Akpinar A. Relationship of smartphone use severity with sleep quality, depression, and anxiety in university students. J Behav Addict. (2015) 4:85–92. doi: 10.1556/2006.4.2015.010

9. Romero-Rodriguez JM, Aznar-Diaz I, Marin-Marin JA, Soler-Costa R, Rodriguez-Jimenez C. Impact of problematic smartphone use and Instagram use intensity on self-esteem with university students from physical education. Int J Environ Res Public Health. (2020) 17:4336. doi: 10.3390/ijerph17124336

10. Gao Q, Sun R, Fu E, Jia G, Xiang Y. Parent-child relationship and smartphone use disorder among Chinese adolescents: The mediating role of quality of life and the moderating role of educational level. Addict Behav. (2020) 101:106065. doi: 10.1016/j.addbeh.2019.106065

11. Seo DG, Park Y, Kim MK, Park J. Mobile phone dependency and its impacts on adolescents’ social and academic behaviors. Comput Hum Behav. (2016) 63:282–92. doi: 10.1016/j.chb.2016.05.026

12. Wang PW, Liu TL, Ko CH, Lin HC, Huang MF, Yeh YC, et al. Association between problematic cellular phone use and suicide: The moderating effect of family function and depression. Compr Psychiatry. (2014) 55:342–8. doi: 10.1016/j.comppsych.2013.09.006

13. Lepp A, Barkley JE, Karpinski AC. The relationship between cell phone use, academic performance, anxiety, and satisfaction with life in college students. Comput Hum Behav. (2014) 31:343–50. doi: 10.1016/j.chb.2013.10.049

14. Chen L, Yan Z, Tang W, Yang F, Xie X, He J. Mobile phone addiction levels and negative emotions among Chinese young adults: The mediating role of interpersonal problems. Comput Hum Behav. (2016) 55:856–66. doi: 10.1016/j.chb.2015.10.030

15. Roberts JA, David ME. My life has become a major distraction from my cell phone: Partner phubbing and relationship satisfaction among romantic partners. Comput Hum Behav. (2016) 54:134–41. doi: 10.1016/j.chb.2015.07.058

16. Crowley PJ, Madeleine P, Vuillerme N. Effects of mobile phone use during walking: A review. Crit Rev Phys Rehabil Med. (2016) 28:101–19. doi: 10.1615/CritRevPhysRehabilMed.2016019184

17. Government of Canada. A Child’s age and stage of development make a difference(2017). Available online at: https://www.justice.gc.ca/eng/rp-pr/fl-lf/divorce/age/age2c.html (Accessed July 14, 2022).

18. Kim KT. Smartphone addiction and the current status of smartphone usage among Korean adolescents. Stud Humanit Soc Sci. (2017) 56:115–42. doi: 10.17939/hushss.2017..56.006

19. Bronfenbrenner U, Morris PA. The ecology of developmental processes. In: Handbook of Child Psychology: Theoretical Models of Human Development, 5th ed. Chichester, UK: John Wiley & Sons Inc (1998). p. 993–1028.

20. Hong W, Liu RD, Ding Y, Oei TP, Zhen R, Jiang S. Parents’ phubbing and problematic mobile phone use: The roles of the parent-child relationship and children’s self-esteem. Cyberpsychol Behav Soc Netw. (2019) 22:779–86. doi: 10.1089/cyber.2019.0179

21. Lee EJ, Kim HS. Gender differences in smartphone addiction behaviors associated with parent-child bonding, parent-child communication, and parental mediation among Korean elementary school students. J Addict Nurs. (2018) 29:244–54. doi: 10.1097/.0000000000000254

22. Mun IB, Lee S. How does parental smartphone addiction affect adolescent smartphone addiction?: Testing the mediating roles of parental rejection and adolescent depression. Cyberpsychol Behav Soc Netw. (2021) 24:399–406. doi: 10.1089/cyber.2020.0096

23. Vanassche S, Sodermans AK, Matthijs K, Swicegood G. The effects of family type, family relationships and parental role models on delinquency and alcohol use among Flemish adolescents. J Child Fam Stud. (2014) 23:128–43. doi: 10.1007/s10826-012-9699-5

24. Bowlby J. Attachment and loss. In: Attachment, 2nd ed. Basic Books, New York (1982).

25. Flores PJ. Addiction as an attachment disorder: Implications for group therapy. Int J Group Psychother. (2001) 51:63–81. doi: 10.1521/ijgp.51.1.63.49730

26. Konok V, Gigler D, Bereczky BM, Miklósi A. Humans’ attachment to their mobile phones and its relationship with interpersonal attachment style. Comput Hum Behav. (2016) 61:537–47. doi: 10.1016/j.chb.2016.03.062

27. Kildare CA, Middlemiss W. Impact of parents mobile device use on parent-child interaction: A literature review. Comput Hum Behav. (2017) 75:579–93. doi: 10.1016/j.chb.2017.06.003

28. Solecki S. The phubbing phenomenon: The impact on parent-child relationships. J Pediatr Nurs. (2022) 62:211–4. doi: 10.1016/j.pedn.2021.09.027

29. Liszkai-Peres K, Budai Z, Kocsis A, Jurányi Z, Pogány Á, Kampis G, et al. Association between the use of mobile touchscreen devices and the quality of parent-child interaction in preschoolers. Front Child Adolesc Psychiatry. (2024) 3:1330243. doi: 10.3389/frcha.2024.1330243

30. Yue Y, Aibao Z, Tinghao T. The interconnections among the intensity of social network use, anxiety, smartphone addiction and the parent-child relationship of adolescents: A moderated mediation effect. Acta Psychol. (2022) 231:103796. doi: 10.1016/j.actpsy.2022.103796

31. Doo E-Y, Kim J-H. Parental smartphone addiction and adolescent smartphone addiction by negative parenting attitude and adolescent aggression: A cross-sectional study. Front Public Health. (2022) 10:981245. doi: 10.3389/fpubh.2022.981245

32. Smith CA, Lazarus RS. Emotion and adaptation. In:  Pervin  LA, editor. Handbook of Personality: Theory and Research. New York, NY: Guilford Press (1990). p. 609–37.

33. Yue H, Zhang X, Sun J, Liu M, Li C, Bao H. The relationships between negative emotions and latent classes of smartphone addiction. PloS One. (2021) 16:e0248555. doi: 10.1371/journal.pone.0248555

34. Kardefelt-Winther D. A conceptual and methodological critique of internet addiction research: Towards a model of compensatory internet use. Comput Hum Behav. (2014) 31:351–4. doi: 10.1016/j.chb.2013.10.059

35. Kim JH, Seo M, David P. Alleviating depression only to become problematic mobile phone users: Can face-to-face communication be the antidote? Comput Hum Behav. (2015) 51:440–7. doi: 10.1016/j.chb.2015.05.030

36. van Deursen AJAM, Bolle CL, Hegner SM, Kommers PAM. Modeling habitual and addictive smartphone behavior. Comput Hum Behav. (2015) 45:411–20. doi: 10.1016/j.chb.2014.12.039

37. Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychol Bull. (1985) 98:310–57. doi: 10.1037/0033-2909.98.2.310

38. Lizarte Simón EJ, Khaled Gijón M, Galván Malagón MC, Gijón Puerta J. Challenge-obstacle stressors and cyberloafing among higher vocational education students: the moderating role of smartphone addiction and maladaptive. Front Psychol. (2024) 15:1358634. doi: 10.3389/fpsyg.2024.1358634

39. Talan T, Doğan Y, Kalinkara Y. Effects of smartphone addiction, social media addiction and fear of missing out on university students’ Phubbing: A structural equation model. Deviant Behav. (2023) 44:1–15. doi: 10.1080/01639625.2023.2235870

40. Drach RD, Orloff NC, Hormes JM. The emotion regulatory function of online social networking: Preliminary experimental evidence. Addict Behav. (2021) 112:106559. doi: 10.1016/j.addbeh.2020.106559

41. Karaer Y, Akdemir D. Parenting styles, perceived social support and emotion regulation in adolescents with internet addiction. Compr Psychiatry. (2019) 92:22–7. doi: 10.1016/j.comppsych.2019.03.003

42. Hormes JM, Kearns B, Timko CA. Craving Facebook? Behavioral addiction to online social networking and its association with emotion regulation deficits. Addiction. (2014) 109:2079–88. doi: 10.1111/add.12713

43. Aldao A, Nolen-Hoeksema S, Schweizer S. Emotion regulation strategies across psychopathology: A meta-analytic review. Clin Psychol Rev. (2010) 30:217–37. doi: 10.1016/j.cpr.2009.11.004

44. Liang L, Zhu M, Dai J, Li M, Zheng Y. The mediating roles of emotional regulation on negative emotion and internet addiction among Chinese adolescents from a developmental perspective. Front Psychiatry. (2021) 12:608317. doi: 10.3389/fpsyt.2021.608317

45. Herbert JD, Gaudiano BA, Forman EM. The importance of theory in cognitive behavior therapy: A perspective of contextual behavioral science. Behav Ther. (2013) 44:580–91. doi: 10.1016/j.beth.2013.03.001

46. Billieux J, Maurage P, Lopez-Fernandez O, Kuss DJ, Griffiths MD. Can disordered mobile phone use be considered a behavioral addiction? An update on current evidence and a comprehensive model for future research. Curr Addict Rep. (2015) 2:156–62. doi: 10.1007/s40429-015-0054-y

47. Muris P, Meesters C, Cima M, Verhagen M, Brochard N, Sanders A, et al. Bound to feel bad about oneself: Relations between attachment and the self-conscious emotions of guilt and shame in children and adolescents. J Child Fam Stud. (2014) 23:1278–88. doi: 10.1007/s10826-013-9817-z

48. Denham SA, Blair KA, DeMulder E, Levitas J, Sawyer K, Auerbach-Major S, et al. Preschool emotional competence: Pathway to social competence. Child Dev. (2003) 74:238–56. doi: 10.1111/1467-8624.00533

49. Eisenberg N, Fabes RA, Murphy B, Karbon M, Smith M, Maszk P. The relations of regulation and emotionality to children’s externalizing and internalizing problem behavior. Dev Psychol. (1996) 32:195–209. doi: 10.1037/0012-1649.32.2.195

50. Wang J, Wang M, Lei L. Longitudinal links among paternal and maternal harsh parenting, adolescent emotional dysregulation and short-form video addiction. Child Abuse Negl. (2023) 141:106236. doi: 10.1016/j.chiabu.2023.106236

51. Leung L. Leisure boredom, sensation seeking, self-esteem, addiction symptoms and patterns of mobile phone use. In:  I Konijn  EA, Tanis  MA, Utz  S, Linden  A, editors. Mediated Interpersonal Communication. Lawrence Erlbaum Associates, Mahwah, NJ (2008). p. 359–81.

52. Pianta RC. Child-Parent Relationship Scale (CPRS). Charlottesville, Va: University of Virginia (1992).

53. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (4th ed., text revised). Washington, DC: American Psychiatric Association (2000).

54. Huang H, Niu L, Zhou C, Wu H. Reliability and validity of mobile phone addiction index for Chinese college students. Chin J Clin Psychol. (2014) 22:835–8. doi: 10.16128/j.cnki.1005-3611.2014.05.062

55. Lian L, You X, Huang J, Yang R. Who overuses smartphones? Roles of virtues and parenting style in smartphone addiction among Chinese college students. Comput Hum Behav. (2016) 65:92–9. doi: 10.1016/j.chb.2016.08.027

56. Han L, Geng J, Jou M, Gao F, Yang H. Relationship between shyness and mobile phone addiction in Chinese young adults: Mediating roles of self-control and attachment anxiety. Comput Hum Behav. (2017) 76:363–71. doi: 10.1016/j.chb.2017.07.036

57. Hao Z, Jin L, Li Y, Akram HR, Saeed MF, Ma J, et al. Alexithymia and mobile phone addiction in Chinese undergraduate students: the roles of mobile phone use patterns. Comput Hum Behav. (2019) 97:51–9. doi: 10.1016/j.chb.2019.03.001

58. Rydell AM, Berlin LJ, Bohlin G. Emotionality, emotion regulation, and adaptation among 5- to 8-year-old children. Emotion. (2003) 3:30–47. doi: 10.1037/1528-3542.3.1.30

59. Brandenburg D. Consequentialism and the responsibility of children: A forward-looking distinction between the responsibility of children and adults. Monist. (2021) 104:471–83. doi: 10.1093/monist/onab013

60. Roberts MZ, Flagg AM, Lin B. Context matters: How smartphone (mis)use may disrupt early emotion regulation development. New Ideas Psychol. (2022) 64:100919. doi: 10.1016/j.newideapsych.2021.100919

61. Spratt EG, Friedenberg SL, Swenson CC, LaRosa A, De Bellis MD, Macias MM, et al. The effects of early neglect on cognitive, language, and behavioral functioning in childhood. Psychol (Irvine). (2012) 3:175–82. doi: 10.4236/psych.2012.32026

62. Catanese L. Self-regulation for adults: Strategies for getting a handle on emotions and behavior. Boston, MA: Harvard Health Publishing (2024). Available at: https://www.health.harvard.edu/mind-and-mood/self-regulation-for-adults-strategies-for-getting-a-handle-on-emotions-and-behavior.

63. Uytun MÇ. Development period of prefrontal cortex. In:  Starcevic  A, editor. Prefrontal Cortex. London, UK: IntechOpen (2018). doi: 10.5772/intechopen.78697

64. Simonov PV. The emotional brain: physiology, neuroanatomy, psychology, and emotion. Berlin, Germany: Springer (2013).

65. Li C, Liu D, Dong Y. Self-esteem and problematic smartphone use among adolescents: A moderated mediation model of depression and interpersonal trust. Front Psychol. (2019) 10:2872. doi: 10.3389/fpsyg.2019.02872

66. Eisenstadt M, Liverpool S, Infanti E, Ciuvat RM, Carlsson C. Mobile apps that promote emotion regulation, positive mental health, and well-being in the general population: Systematic review and meta-analysis. JMIR Ment Health. (2021) 8:e31170. doi: 10.2196/31170

67. Elhai JD, Contractor AA. Examining latent classes of smartphone users: Relations with psychopathology and problematic smartphone use. Comput Hum Behav. (2018) 82:159–66. doi: 10.1016/j.chb.2018.01.008

68. Baker TB, Piper ME, McCarthy DE, Majeskie MR, Fiore MC. Addiction motivation reformulated: An affective processing model of negative reinforcement. Psychol Rev. (2004) 111:33–51. doi: 10.1037/0033-295X.111.1.33

69. Liu Q-Q, Yang X-J, Hu Y-T, Zhang C-Y, Dong Y. Peer victimization, self-compassion, gender and adolescent mobile phone addiction: Unique and interactive effects. Child Youth Serv Rev. (2020) 118:105397. doi: 10.1016/j.childyouth.2020.105397

70. Griffiths MA. Components” model of addiction within a biopsychosocial framework. J Subst Use. (2005) 10:191–7. doi: 10.1080/14659890500114359

71. Mi KS, Jung HH, Hyun C, Min K, Hye CJ, June AH, et al. The effect of depression, impulsivity, and resilience on smartphone addiction in university students. J Korean Neuropsychiatr Assoc. (2014) 53:214–20. doi: 10.4306/jknpa.2014.53.4.214

72. Rozgonjuk D, Levine JC, Hall BJ, Elhai JD. The association between problematic smartphone use, depression and anxiety symptom severity, and objectively measured smartphone use over one week. Comput Hum Behav. (2018) 87:10–7. doi: 10.1016/j.chb.2018.05.019

73. Schlesier J, Roden I, Moschner B. Emotion regulation in primary school children: A systematic review. Child Youth Serv Rev. (2019) 100:239–57. doi: 10.1016/j.childyouth.2019.02.044

74. Girela-Serrano BM, Spiers ADV, Ruotong L, Gangadia S, Toledano MB, Di Simplicio M. Impact of mobile phones and wireless devices use on children and adolescents’ mental health: A systematic review. Eur Child Adolesc Psychiatry. (2024) 33:1621–51. doi: 10.1007/s00787-022-02012-8

75. NeuroLaunch. Digital Overload: Understanding the Impact of Overstimulation and Its Link to Depression. NeuroLaunch (2023). Available at: https://neurolaunch.com/digital-overload/.

76. Jimeno MV, Ricarte JJ, Toledano A, Mangialavori S, Cacioppo M, Ros L. Role of attachment and family functioning in problematic smartphone use in young adults. J Fam Issues. (2022) 43:375–91. doi: 10.1177/0192513X21993881

77. Boone MS, Gregg JA, Coyne LW. Understanding your avoidance. Psychol Today. (2021). https://www.psychologytoday.com/us/blog/stop-avoiding-stuff/202110/understanding-your-avoidance (Accessed May 26, 2025).

78. Abi-Jaoude E, Naylor KT, Pignatiello A. Smartphones, social media use and youth mental health. CMAJ Can Med Assoc J. (2020) 192:E136–41. doi: 10.1503/cmaj.190434

79. Meier A, Reinecke L, Meltzer CE. ‘Facebocrastination’? Predictors of using Facebook for procrastination and its effects on students’ well-being. Comput Hum Behav. (2016) 64:65–76. doi: 10.1016/j.chb.2016.06.011

80. National Scientific Council on the Developing Child. Children’s emotional development is built into the architecture of their brains: Working Paper no. 2. Cambridge, MA: Center on the Developing Child at Harvard University (2004).

81. Twenge JM, Spitzberg BH, Campbell WK. Less in-person social interaction with peers among U.S. adolescents in the 21st century and links to loneliness. J Soc Pers Relat. (2019) 36:1892–913. doi: 10.1177/0265407519836170

82. Hall JA, Liu D. Social media use, social displacement, and well-being. Curr Opin Psychol. (2022) 46:101339. doi: 10.1016/j.copsyc.2022.101339

83. Kolhar M, Kazi RNA, Alameen A. Effect of social media use on learning, social interactions, and sleep duration among university students. Saudi J Biol Sci. (2021) 28:2216–22. doi: 10.1016/j.sjbs.2021.01.010

84. Cheng Y-C, Yang T-A, Lee J-C. The relationship between smartphone addiction, parent-child relationship, loneliness and self-efficacy among senior high school students in Taiwan. Sustainability. (2021) 13:9475. doi: 10.3390/su13169475

85. Jacobsen SL, McKinney CH, Holck U. Effects of a dyadic music therapy intervention on parent-child interaction, parent stress, and parent-child relationship in families with emotionally neglected children: A randomized controlled trial. J Music Ther. (2014) 51:310–32. doi: 10.1093/jmt/thu028

86. 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

87. Lareki A, Martínez de Morentin JI, Altuna J, Amenabar N. Teenagers’ perception of risk behaviors regarding digital technologies. Comput Hum Behav. (2017) 68:395–402. doi: 10.1016/j.chb.2016.12.004

88. Lee J, Sung M-J, Song S-H, Lee Y-M, Lee J-J, Cho S-M, et al. Psychological factors associated with smartphone addiction in South Korean adolescents. J Early Adolesc. (2018) 38:288–302. doi: 10.1177/0272431616670751

89. Han XY, Shek DTL. Perceived parent-child relational qualities and parental control in Chinese adolescents in Shanghai. Int J Disabil Hum Dev. (2012) 11:61–6. doi: 10.1515/ijdhd.2012.005

90. Alkin S, Bardakçi S, İlhan T. An investigation of the associations between the quality of social relationships and smartphone addiction in high school students. ADDICTA: Turkish J Addict. (2020) 7:29–40. doi: 10.5152/addicta.2020.19074

91. Yildiz MA, Duy B. Adaptation of the short-form of the UCLA loneliness scale (ULS-8) to Turkish for the adolescents. Dusunen Adam. (2014) 27:194–203. doi: 10.5350/DAJPN2014270302

92. Barthassat J. Positive and negative effects of parental conflicts on children’s condition and behaviour. J Eur Psychol Stud. (2014) 5:10–8. doi: 10.5334/jeps.bm

93. Gaspar T, Matos MG. Parental emotional support, family functioning and children’s quality of life. J Child Fam Stud. (2022) 31:1–16. doi: 10.1007/s12646-022-00652-z

94. Li J, Jiang X, Huang Z, Shao T. Exercise intervention and improvement of negative emotions in children: A meta-analysis. BMC Pediatr. (2023) 23:411. doi: 10.1186/s12887-023-04247-z

95. Sun R, Gao Q, Xiang Y, Chen T, Liu T, Chen Q. Parent-child relationships and mobile phone addiction tendency among Chinese adolescents: The mediating role of psychological needs satisfaction and the moderating role of peer relationships. Child Youth Serv Rev. (2020) 116:105113. doi: 10.1016/j.childyouth.2020.105113

96. Chng GS, Li DD, Liau AK, Khoo A. Moderating effects of the family environment for parental mediation and pathological internet use in youths. Cyberpsychol Behav Soc Netw. (2015) 18:30–6. doi: 10.1089/cyber.2014.0368

97. Wang X, Shao S, Cai Z, Ma C, Jia L, Blain SD, et al. Reciprocal effects between negative affect and emotion regulation in daily life. Biol Psychol. (2024) 176:1–10. doi: 10.1016/j.biopsycho.2024.02.001

98. Buss KA. The role parents play in shaping children’s emotion regulation. Psychol Today. (2024). https://www.psychologytoday.com/us/blog/growing-hearts-and-minds/202406/the-role-parents-play-in-shaping-childrens-emotion-regulation (Accessed May 26, 2025).

99. Meng K, Yuan Y, Wang Y, Liang J, Wang L, Shen J, et al. Effects of parental empathy and emotion regulation on social competence and emotional/behavioral problems of school-age children. Pediatr Invest. (2020) 4:91–8. doi: 10.1002/ped4.12197

100. Geng Z, Gao H, Zhang Y, Zhang J. Research on kindergarten teachers’ Culturally responsive evaluation literacy in a multicultural context: A text analysis based on teacher professional standards. J Res Educ Ethnic Minorities. (2023) 34:62–8. doi: 10.15946/j.cnki.1001-7178.20231115.006




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.

Copyright © 2025 Geng and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        The impact of smartphone addiction and negative emotions on parent–child relationships among elementary school students

      

        		

          Background

        



        		

          Aims

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Methods

        

          		

            2.1 Participants

          



          		

            2.2 Measures

          

            		

              2.2.1 Smartphone addiction

            



            		

              2.2.2 Negative emotions and emotional regulation

            



            		

              2.2.3 Parent–child relationship

            



          



          



          		

            2.3 Procedure

          



        



        



        		

          3 Results

        

          		

            3.1 ANOVA results of various indicators across different grades

          



          		

            3.2 Structural equation modeling

          



          		

            3.3 Path analysis of structural equation modeling

          



        



        



        		

          4 Discussion

        

          		

            4.1 Limitations and options for future research

          



        



        



        		

          5 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          References

        



      



      



    



  



OEBPS/Images/table6.jpg
X
ossof conteol.
lossof onteol
ossof conteol.
ossof conteol.
ossof conteal
withdrl
withdravl
withdrvl
witdrawal
witdrawal
escapism
escapism
escapism
escapism
escapism
incticacy
incticacy
incffcacy
incffcacy
inctfcacy
Negatve emotons
Negatve emotions
Negatve emotions
emotional reultion dificulies
emotional regultion dificlies

emotional regultion dificulies

N et Vothie V. Devlcs Voo B i T8 et R 2 R, Tovitan (oot Bt

ath

acgaive motons
amoton! reultion diffculics
intimcy
contit
dependency
ncgaive emotons
amotonl seultion diffculics
contic
dependency
negaive motons
emotonl reulation diffculics
ey
contix
dpendency
amotonl seltion diffculics
acgaive emotons
dependency
contia
contia
intimacy
dependency
dependency
contix

intimacy.

Est
o3
w0197
o101
0037
o013
e
o587
0076
0247
o314
0085
“on9
005
0071
o7
o101
oon1
o098
o9
o187
st
<0267
ot
006
ons

0166

SE
0051
005
o051
oost
004
o055
ooss
0067
oo
0055
006
0055
0051
o033
oou
o053
o057
oon
oo
o052
002
00
o021
oms
oo

o032

Z(CR)
8257

735

1357
e
29m

18557

6267

8406

e

1636

1768

2871

7417

™

285

o

so

e

1243

707

13576

2068

e D B e m





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
\ Min Max M SD

Student age ‘ 1144 6.000 15.000 9.121 1.844 9.000

Parent age ‘ 1144 30.000 | 70.000 = 38.409 5.209 38.000

N, Sample size; Min, Minimum; Max, Maximum; M Mean; SD, Standard deviation;
Med, Median.





OEBPS/Images/fpsyt.2025.1582741_cover.jpg
& frontiers | Frontiers in Psychiatry

The impact of smartphone
addiction and negative emotions
on parent—child relationships
among elementary school students





OEBPS/Images/table4.jpg
Student Grade: (M + SD)

Indicators Grade Grade Grade Grade Grade Grade
1 (n=192) 2 (n=211) 3 (n=191) 4 (n=192) 5 (n=195) 6 (n=163)

dependency 2724105 275+1.20 275+ 112 273+ 124 291£132 324 % 146 4698 | 0,000
conflict 230 £ 091 221 +0.94 234 £ 098 2254087 240 % 111 263% 112 4179 0,001
intimacy 402+ 099 360 1.29 389+ 1.02 379+ 115 3825121 349 % 136 4947 | 0,000
regul:;;ﬁ'f’i dies 203+ 112 227+ 131 2174129 223+ 146 235+ 150 279 + 167 5971 | 0.000%
Negative emotions 182+ 113 202 + 141 201 +134 216 + 1.49 225+ 157 2794175 9299 | 0,000
inefficacy 138 £ 058 148 £0.75 150 + 0.64 149 £ 0.71 164 +0.89 174 £ 084 5552 | 0,000
escapism 146 + 0.6 149 £0.73 154 + 069 157 £0.75 1.56 + 086 685089 | 1743 | oz
withdrawal 135+ 065 152079 145 +076 154 £ 080 L69£057 | 193£095 10729 | 0.000%
loss of control 1.6 + 0.64 1.69 0,80 184 +077 181 £0.70 177 + 082 188 £ 079 2358 | 0038

* p<0.05 ** p<0.01.





OEBPS/Images/table3.jpg
Items Category Freq Pct (%)

M 605 52.88 52.88
Student Gender
B 539 47.12 100.00
G1 192 16.78 16.78
G2 211 18.44 3523
G3 191 16.70 5192
Student Grade
G4 192 16.78 68.71
G5 195 17.05 85.75
Go6 163 14.25 100.00
Yes 604 52.80 52.80
Only Child
No 540 47.20 100.00
Junior High School or Below 111 9.70 9.70
High School 142 1241 2212
Associate Degree 293 25.61 47.73
Parent’s Education Level
Bachelor’s 511 44.67 92.40
Master’s 74 6.47 98.86
Doctorate or Above 13 1.14 100.00
Government/
173 15.12 15.12
Public Administration 5
Business Management/Senior Staff 162 14.16 29.28
Teacher/Educator 97 8.48 37.76
Healthcare/Medical Worker 76 6.64 44.41
Parent’s Occupation Technology/Research and
15 131 45.72
Development Personnel
Service Industry Worker/
233 20.37 66.08
Manufacturing Worker
Full-time Homemaker 218 19.06 85.14
Other 170 14.86 100.00
Total 1144 100.0 100.0

Freq, Frequency; Pet (%), Percentage; Cum. Pt (%), Cumulative Percentage; M, Male; F, Female; G, Grade.





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/fpsyt-16-1582741-g001.jpg
EHR@DOODO® ®®®
B R HEIE B

) @ @ & @

Emotional R ion
Difficulties





OEBPS/Images/table7.jpg
R1a: The higher the child’s loss of control, the higher the intimacy, with no
significant impact on conflict and dependence in the parent-child relationship.

R1b:The stronger the child’s withdrawal, the higher the conflict and dependence,
with no significant impact on intimacy in the parent-child relationship.

Rlc: The stronger the child’s escape behavior, the lower the conflict and
dependence, with no significant impact on intimacy in the parent—
child relationship.

R1d: The stronger the child’s inefficiency, the lower the intimacy, the higher the
conflict, and the higher the dependency in the parent—child relationship.

R2a:The stronger the child’s loss of control, the less likely they are to experience
negative emotions and easy in emotional regulation.

R2b: The stronger the child’s withdrawal, the more likely they are to experience
negative emotions and difficulty in emotional regulation.

R2c: The stronger the child’s escape behavior, the less likely they are to
experience negative emotions and easy in emotional regulation.

R2d: The stronger the child’s inefficiency, the more likely they are to experience
negative emotions and difficulty in emotional regulation.

R3: The higher the child’s negative emotions and emotional regulation
difficulties, the lower the intimacy, the higher the conflict, and the higher the
dependency in the parent—child relationship.

Rla, Result 1a; R1b, Result 1b; Rlc, Result 1¢; R1d, Result 1d; R2a, Result 2a; R2b, Result 2b;
R2c, Result 2¢; R2d, Result 2d; R3, Result 3.





OEBPS/Images/table1.jpg
M S

Hypoth

Hypothesis 1 (H1): Smartphone addiction has a significant impact on
parent-child relationships.

Hypothesis 2 (H2): Smartphone addiction significantly affects children’s
negative emotions and emotional regulation difficulties.

Hypothesis 3 (H3): Children’s negative emotions and emotional regulation
difficulties significantly affect parent-child relationships.

ub-Hypotheses

Hi1a: The higher the child’s loss of control, the lower the intimacy, the higher the conflict,
and the higher the dependency in the parent—child relationship.

H1b: The stronger the child’s withdrawal, the lower the intimacy, the higher the conflict,
and the higher the dependency in the parent—child relationship.

Hic: The stronger the child’s escape behavior, the lower the intimacy, the higher the
conflict, and the higher the dependency in the parent-child relationship.

H1d: The stronger the child’s inefficiency, the lower the intimacy, the higher the conflict,
and the higher the dependency in the parent-child relationship.

H2a: The stronger the child’s loss of control, the more likely they are to experience negative
emotions and difficulty in emotional regulation.

H2b: The stronger the child’s withdrawal, the more likely they are to experience negative
emotions and difficulty in emotional regulation.

H2c: The stronger the child's escape behavior, the more likely they are to experience
negative emotions and difficulty in emotional regulation.

H2d: The stronger the child’s inefficiency, the more likely they are to experience negative
emotions and difficulty in emotional regulation.

H3: The higher the child’s negative emotions and emotional regulation difficulties, the lower
the intimacy, the higher the conflict, and the higher the dependency in the parent-
child relationship.

Hla, Hypothesis 1a; H1b, Hypothesis 1b; Hlc, Hypothesis 1¢; H1d, Hypothesis 1d; H2a, Hypothesis 2a; H2b, Hypothesis 2b; H2c, Hypothesis 2c; H2d, Hypothesis 2d.





OEBPS/Images/table5.jpg
Stat al Test Sta df GFI RMSEA RMR CFI NFI NNFI
Fit Standard <3 >0.9 <0.10 <0.05 >0.9 >0.9 >0.9
Observed Value 1.523 0.944 0.015 0.024 0.914 0913 0911
Model Fit Yes Yes Yes Yes Yes Yes Yes

X*/df: Chi-Square to Degrees of Freedom Ratio; GFI :Goodness-of-Fit Index; RMSEA: Root Mean Square Error of Approximation; RMR: Root Mean Square Residual; CFI: Comparative Fit Index;
NFI: Normed Fit Index; NNFI: Non-Normed Fit Index.





