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Background and objectives: Concern exists regarding the potential negative consequences of smartphone addiction among adolescents. This study investigated the effect of use motivations and alexithymia on smartphone addiction among adolescents with two insecure attachment styles, namely, anxious and avoidant attachment. These attachment styles were regarded as mediating variables.

Methods: Self-report measures were used to assess use motivations, alexithymia, insecure attachment and smartphone addiction. Data were collected from 748 junior high school students (382 males and 366 females) in northeastern China. Structural equation modeling was used to test our hypothesis that use motivations and alexithymia are directly associated with smartphone addiction and also through the mediation of attachment insecurities.

Results: The structural equation modeling results showed a strong and positive correlation between use motivation and smartphone addiction, with avoidant attachment mediating such a relationship. Meanwhile, the two components of alexithymia, difficulty identifying feelings and externally oriented thinking, positively predicted smartphone addiction, with avoidant attachment serving as a mediator of this effect. In addition, the mediation analysis results demonstrated that attachment anxiety mediated the connection between escape drive, extrinsically focused thought, and smartphone addiction.

Conclusion: Findings describe how attachment insecurities, smartphone use motivations, and alexithymia can interact with one another to predict smartphone addiction. Smartphone use motivation types and alexithymia symptoms should be taken into consideration when designing targeted intervention programs for smartphone addiction to address the different attachment needs of adolescents, which would be helpful to reduce their smartphone addiction behaviors.
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1. Introduction

Smartphone addiction is a behavioral disorder demonstrated by people with extreme dependence on their smartphones, negatively affecting not only their health but also their psychological and social aspects (Li et al., 2021; Gao et al., 2022; Lai et al., 2022). Accordingly, the factors that lead to smartphone addiction, including family dysfunction, experiential avoidance, and social motivation for smartphones, have attracted extensive scholarly attention (Liu et al., 2020; Chatterjee et al., 2022). However, only a few scholars have explored the factors that affect smartphone addiction in adolescents and the effects of personal factors and affective factors on smartphone addiction are not isolated (Busch and McCarthy, 2021; Huang et al., 2021). A holistic picture of these factors is yet to be developed to formulate effective solutions to the problem. Therefore, exploring the potential antecedent variables that can effectively predict smartphone addiction among adolescents has become an urgent matter.

These predictive factors have attracted wide research attention given the prevalence of smartphone use among adolescents (Ng and Chan, 2020; An et al., 2022). Introduced by Brand et al. (2019), the Interaction of Person-Affect-Cognition-Execution (I-PACE) model has been recently adopted to understand the reasons behind the smartphone addiction behaviors of adolescents, and results point toward a correlation between addictive human behaviors and affective responses stimulated by personality traits. A growing body of research has been dedicated to examining the relationships of individual factors to behavioral addictions, such as motivations and alexithymia (Gao et al., 2018; Gündoğmuş et al., 2021), and to exploring perceptions of executive dysfunction (Ge et al., 2022), and fear of miss out (Bajwa et al., 2022) as mediating mechanisms of these relationships. Besides, the risk of developing smartphone addiction has been shown to be higher among adolescents with insecure attachment styles (Xiao et al., 2021). Surprisingly, no empirical studies have directly examined the possible mediating role of insecure attachment styles in the connections between addictive behaviors and personality traits (Li et al., 2022). Although these studies have made advances, most have only concerned taking the insecure attachment or alexithymia variables as a whole, which is insufficient to explain people’s varying sensitivities to smartphone addiction (Liu and Ma, 2019; Ding et al., 2022). However, most of the previous studies on the mediation between these variables have been done on college students, with less attention to adolescents. Therefore, the mediating role of attachment insecurities warrants further study to understand the mechanisms behind adolescents’ smartphone addiction clearly, use motivations, alexithymia, and insecure attachment.

In the transition from smartphone usage to addiction, the personal motivations for use play a significant role in the behavior of adolescents (Fu et al., 2020; Chen et al., 2023). Motivation is the process of eliciting and sustaining goal-directed behavior (Dong et al., 2017; Schaller et al., 2017). Many studies have explored the relationship between use motivations and smartphone addiction due to the central role of smartphone use in the emergence of addiction behavior (Wen et al., 2022). Smartphones are initially used by individuals to engage in social interactions (Li et al., 2021). In this case, a common motivator for people to use smartphones is social motivation. Furthermore, people also tend to use their smartphones when facing certain issues as a way to escape their reality or to seek the advice or accompaniment of others (Zhang and Wu, 2022). This type of motivator can be described as escape motivation. According to the uses and gratification perspective, adolescents attempt to satisfy psychological requirements by excessively using their smartphones (Eighmey and McCord, 1998), but doing so can shape their behaviors and motivate their continuous usage of these devices (Zhang et al., 2022). Based on the above review, the following hypotheses are proposed:







	

	
H1: Smartphone addiction is positively affected by escape motivation.












	

	
H2: Smartphone addiction is positively affected by social motivation.






Furthermore, alexithymia is another predisposing factor considered to increase the risk of smartphone addiction. Alexithymia is a portmanteau of the Greek words a (no), lexis (word), and timia (affection), which, when taken together, refer to having “no words for feelings” (Hassen et al., 2023). This relatively stable personality trait represents a cluster of characteristics that reflect the challenges faced by individuals when they are processing feelings at the affective and cognitive levels. Alexithymia mainly includes difficulty identifying feelings (DIF), difficulty describing feelings (DDF), and externally oriented thinking (EOT) (Sifneos, 1973). As a multifaceted personality construct, there is clear evidence that alexithymia has been associated with smartphone addiction, but this relationship has different effects across the three dimensions (Ghorbani et al., 2017; Sutherland et al., 2022). For instance, Dalbudak et al. (2013) demonstrated a link between DIF and DDF, two dimensions of alexithymia, and Internet addiction. Inversely, the EOT of alexithymia would be less or not at all related to addiction behavior. However, in other work, only EOT was associated with addictive behavior (Ghorbani et al., 2017; Zhang et al., 2022). Indeed, Ng and Chan (2020) found that alexithymia affects around 36% of adolescents in China, and individuals with alexithymia often show stereotyped emotions that influence their decision making. More specifically, individuals who have difficulty in identifying and describing feelings are more likely to exhibit problems with emotional self-regulation, in which emotional distress is often associated with problematic behaviors (Nigro et al., 2017; Hao and Jin, 2020). Moreover, prior research has suggested that adolescents, contrary to adults who are better able to regulate their emotions, have a tendency to suppress or stifle their feelings and are easily overwhelmed by negative emotions (Zhou et al., 2022). This may lead them to perceive smartphones as an excellent tool for them to escape reality, hide their emotions, and avoid showing emotional responses (Fu et al., 2020). Such perception only exacerbates their excessive dependence on these devices. On the basis of these arguments, the following hypotheses regarding the components of alexithymia are proposed:







	

	
H3: Smartphone addiction is positively affected by DIF.












	

	
H4: Smartphone addiction is positively affected by DDF.












	

	
H5: Smartphone addiction is positively affected by EOT.






Based on the I-PACE model, adolescent addictive behavior may be influenced not only by predisposing personality factors but also by their interactions with insecure attachment. According to attachment theory, attachment can be understood as a deep, enduring emotional bond that reflects an individual’s propensity to feel secure or insecure in his/her relationship with his/her object of attachment (Bowlby, 1969). Attachment insecurities have two dimensions, namely, attachment avoidance and attachment anxiety (Bowlby, 1973), of which the former describes the fear of being abandoned, whereas the latter describes the fear of losing one’s independence by becoming excessively dependent on others (Bowlby, 1969, 1973). Studies with adolescents have revealed positive associations between smartphone addiction and avoidance/anxiety attachment. A person lacking secure attachments may suffer from relational insecurity along with loss of control, obvious cravings, or unregulated emotions, all of which can increase his/her risk of developing addictive behavior, including smartphone addiction (Kim and Koh, 2018; Gao et al., 2022; Chen et al., 2023). Those individuals who are prone to having an avoidant attachment style rarely express their need for affection or care and thus tend to reject help or emotional support from others for a sense of personal independence and freedom (Fraley et al., 2011). Accordingly, Musetti et al. (2022) established a link between higher levels of smartphone addiction and attachment avoidance. Other studies also suggest that people with high levels of attachment anxiety tend to experience smartphone addiction. For instance, Wolniewicz et al. (2020) found that people with high attachment-related anxiety compulsively demand others to offer them their support just for them to feel loved. These people prefer interacting with others both selectively and autonomously as allowed by their smartphones. This finding alludes to the notion that adolescents with attachment anxiety regularly use their smartphones to track the whereabouts or activities of their loved ones (Chatterjee et al., 2022), and such behavior ultimately leads to smartphone addiction. Following these arguments, the following hypotheses are proposed:







	

	
H6: Smartphone addiction is positively affected by attachment avoidance.












	

	
H7: Smartphone addiction is positively affected by attachment anxiety.






Although insecure attachment has been shown to have a positive effect on smartphone addiction, it is unclear whether two types of insecure attachment styles, attachment avoidance and attachment anxiety, are affected by motivations to use smartphones and alexithymia. On the one hand, previous studies have offered useful insights into the correlation between use motivations and attachment insecurities (Liese et al., 2020). According to the displacement hypothesis, computerized media such as smartphones reduce the strength of social relationships by allowing people to interact without being face-to-face (Jauregui and Estevez, 2020). In other words, consciously using a smartphone to meet one’s psychological needs, whether socially or escape motivated, will reduce one’s time to engage in interpersonal communication, thereby compromising secure attachment (Fu et al., 2020). On the other hand, several studies have investigated the relationship between insecure attachment and alexithymia, but the results have been inconsistent (Musetti et al., 2022). Most studies have pointed out that insecure attachment refers to a disordered “internal working model.” Those who are burdened with insecure attachments adopt maladaptive emotional strategies that lead to increased levels of alexithymia (Kim et al., 2017; Yuchang et al., 2017). However, Tarantino et al. (2018) discovered that adolescence is a crucial transitional period during which developing attachment patterns is a critical developmental task. This process does not occur in isolation, but rather in the context of close and enduring relationships with others. Consequently, adolescents with alexithymia are at a higher risk of developing insecure attachment styles (Besharat et al., 2014; Scigala et al., 2021). According to I-PACE, disordered characteristics of persons tend to shape associated affective and addictive behavioral responses. In this direction, adolescents with insecure attachment may be affected by difficulties in emotion regulation in alexithymia and are associated with smartphone addiction (Pellerone et al., 2017; Lyvers et al., 2022). Boldrini et al. (2021) and Scigala et al. (2022) found proof to support the relationships of alexithymia with both attachment anxiety and attachment avoidance, which could be ascribed to the challenges faced by individuals when regulating their emotions. Other scholars have argued that due to their lack of psychosocial resources, such as high cognitive impairment and limited social support, individuals with alexithymia tend to alleviate their negative feelings via attachment avoidance or anxiety coping mechanisms, which lead to attachment insecurities (Xiang et al., 2022). The hypotheses are as follows:







	

	
H8: Attachment avoidance is positively affected by escape motivation (H8a) and social motivation (H8b).












	

	
H9: Attachment anxiety is positively affected by escape motivation (H9a) and social motivation (H9b).












	

	
H10: Attachment avoidance is positively influenced by DIF (H10a), DDF (H10b), and EOT (H10c).












	

	
H11: Attachment anxiety is positively influenced by DIF (H11a), DDF (H11b), and EOT (H11c).






Therefore, in consideration of the above, this study was conducted to explore the mediating effects of attachment insecurities in the relationship between smartphone addiction with use motivations and alexithymia. Figure 1 illustrates the proposed model based on the above hypotheses.
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FIGURE 1
Hypothesized research model.




2. Materials and methods


2.1. Participants

Convenience sampling was adopted to recruit participants from junior high schools in Northeast China. This study followed and met the ethical requirements of the researchers’ institutions. A total of 856 online questionnaires were completed by Chinese junior school students, whom, along with their parents, gave their informed consents to participate in the study. Among the collected responses, 748 were kept for analysis (87.38% effective rate) after excluding those questionnaires that were deemed invalid for various reasons (e.g., choosing the same response for all questions or leaving too many missing values). A total of 382 (51.07%) male and 366 (48.93%) female participants comprised the sample. These participants were aged between 12 and 15 years (M = 12.86; SD = 0.77). In terms of educational level, those participants in grades 7, 8, and 9 comprised 32.62% (244), 38.77% (290), and 28.61% (214) of the sample, respectively. In terms of their smartphone use duration, 38 (5.08%), 181 (24.20%), 386 (51.60%), 128 (17.11%), and 15 (2.01%) participants admitted using their smartphones for less than an hour, 1 to 3 h, 4 to 6 h, 7 to 9 h, and more than 10 h each day, respectively.



2.2. Instrumentation

This study adopted four scales for the data collection, namely, the Smartphone Addiction Inventory-Short Form (SPAI-SF) to categorize the smartphone addiction levels of the participants, the Smartphone Use Motivations Scale to determine the motivations behind their smartphone use, the Toronto Alexithymia Scale (TAS-20) to measure their alexithymia attributes, and the Relationship Structures Questionnaire (RSQ) to gauge their insecure attachment. The researchers also developed a Personal Information Form to collect the demographic data of the participants. These instruments, the validity and reliability of which have been proven in the literature, were utilized without any modification.

Developed by Lin et al. (2017), SPAI-SF contains ten items that evaluate the propensity of adolescents to develop smartphone addiction behavior. A sample item is “I try to spend less time on smartphones, but the efforts were in vain.” Each item is rated on a four-point Likert scale (“strongly disagree” to “strongly agree”). SPAI-SF has a composite score ranging from 10 to 40, with a higher score corresponding to a higher risk of developing smartphone addiction behavior. The SPAI-SF has been validated among Chinese adolescents and has demonstrated good internal consistency (Cronbach’s alpha = 0.77–0.81; Zhang et al., 2023). In this study, this scale reported an internal consistency of 0.889.

The six-item Smartphone Use Motivations Scale was developed based on the results of previous studies on the motivations for smartphone use (Leung and Wei, 2000; Li et al., 2021) to evaluate the escape motivation of smartphone users. A sample item is “It makes me feel less alone.” Each item is measured on a seven-point Likert scale (“strongly disagree” to “strongly agree”). This scale has a Cronbach’s alpha of 0.82. Five items for measuring social motivation, such as “I use a smartphone to socialize with others,” were adapted from the Smartphone Use Motivations Scale developed by Dong et al. (2017). The Smartphone Use Motivations Scale has also been proven to have strong reliability and validity among Chinese adolescents (Cronbach’s alpha = 0.781). In this study, the questions for escape and social interaction motivation obtained Cronbach’s alpha coefficients of 0.852 and 0.857, respectively.

Developed by Bagby et al. (1994) and adapted into Chinese by Zhu et al. (2007), TAS-20 is a 20-item scale for measuring alexithymia. Each item is measured on a five-point Likert scale (“strongly disagree” to “strongly agree”). TAS-20 is divided into the three sub-dimensions of DIF (e.g., “I often don’t know why I am angry.”), DDF (e.g., “I find it hard to describe how I feel about people.”), and EOT (e.g., “I prefer to just let things happen rather than to understand why they turned out that way.”). A higher composite score from these sub-dimensions corresponds to a higher degree of alexithymia. In the initial study, this scale has an overall Cronbach’s alpha of 0.87, whereas its sub-dimensions have internal consistency coefficients ranging from 0.65 to 0.80. In this study, these sub-dimensions reported an overall Cronbach’s alpha of 0.83.

Developed by Fraley et al. (2011) and adapted into Chinese by Zhang et al. (2022), the RSQ of the Experiences in Close Relationships-Revised (ECR-RS) contains nine items that evaluate the attachment styles of adolescents. These items offer prototypical descriptions of avoidance (6 items) and anxiety (3 items), with each item measured on a seven-point Likert scale (“strongly disagree” to “strongly agree”) to indicate the participants’ degree of intimacy with their parents. Sample items are “I worry a lot about my relationships” (attachment anxiety) and “I am nervous when parents get too close to me” (attachment avoidance). In Zhang et al. (2022), this scale obtained internal consistency coefficients ranging from 0.71 to 0.80. However, in this study, attachment avoidance and anxiety obtained Cronbach’s alpha values of 0.904 and 0.867, respectively.



2.3. Procedure

The data were collected between November and December 2022 using sojump.com, an online survey platform in China. The participants submitted their voluntary participation forms, including their and their parents’ consent forms, prior to the survey. All participants were informed that the collected data would be kept confidential and would only be available to the researchers. The links to the Online Parent Consent Forms were sent to the participants via their social media accounts, and the link to the online survey was sent once receiving the signed consent form.



2.4. Analysis procedures

The relationships among use motivations, alexithymia, insecure attachment, and smartphone addiction were analyzed by inputting the collected data into SPSS 21 and AMOS 26. A descriptive analysis of the data was then conducted, followed by a validity check of the adopted instruments. The normally distributed data were processed using AMOS 26 for the mediation analysis and to evaluate both the measurement and structural models. Following the suggestions of Schreiber et al. (2006), the overall fit was assessed using several indices, including chi-square (χ2), χ2/df ratio, incremental fit index (IFI), comparative fit index (CFI), Tucker-Lewis index (TLI), and root mean square error of approximation (RMSEA) (Browne and Cudeck, 1989). A model is said to have an acceptable fit when its CFI and TLI values are greater than or equal to 0.80 and its RMSEA values are less than or equal to 0.08 (Schreiber et al., 2006).




3. Results


3.1. Preliminary analyses

The skewness and kurtosis of the data were initially evaluated to ensure the trustworthiness of the dataset. The sample had a nearly normal distribution as reflected in the skewness (−1.67 to 0.51) and kurtosis (−1.25 to 3.00) of all variables, which were within acceptable ranges (<2 for skewness and <4 for kurtosis) (Kline, 2005). Descriptive statistics for study variables are presented in Table 1. And none of these variables showed any significant association with gender (p > 0.05).


TABLE 1    Descriptive statistics.
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3.2. Evaluation of the measurement model

As indicated by a Kaiser-Meyer-Olkin value of 0.91 and Bartlett’s test of sphericity value of 19428.108 (p < 0.001), these 50 items were sufficiently correlated to warrant a component analysis. Given their poor factor loadings, items SM3 and SM4 in social motivation and EM2 and EM3 in escape motivation were removed. Moreover, one item of the escape motivation variable (EM6) had multiple loadings on both factors and was thus excluded from further analysis. Then, the eight factors obtained Cronbach’s alpha coefficients ranging from 0.75 to 0.92, which exceeded the 0.70 thresholds (Sanchez, 2013).

After rotation, all items obtained statistically significant (p < 0.001) factor loadings ranging from 0.61 to 0.91. Supplementary Table 1 presents the confirmatory factor analysis (CFA) results. The factor loadings of all variables exceeded 0.7. Meanwhile, their average variance extracted (AVE) and CR values exceeded 0.511 and 0.715, respectively, which are above their respective thresholds (0.5 and 0.7). These results confirm the sufficient reliability and convergent validity of the selected factors. Moreover, as shown in Table 2, the structural equation modeling (SEM) correlation coefficients of these dimensions were below their corresponding squared AVEs, thus indicating that the selected factors have satisfactory discriminant validity.


TABLE 2    Results of the measurement model.
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3.3. Test of the structural model and hypothesis testing

Structural equation modeling was performed using AMOS to test the hypotheses, and the resulting path model (Figure 2 and Table 3) reported a good fit (χ2/df = 2.729, IFI = 0.916, CFI = 0.916, TLI = 0.911, RMSEA = 0.048). Among the 17 hypotheses, only 13 were supported as the coefficient beta for the respective hypothesized paths reached statistical significance.


[image: image]

FIGURE 2
Final research model. *p < 0.05; **p < 0.01; ***p < 0.001.



TABLE 3    Hypothesis testing results.
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Five factors, namely, EM (β = 0.042; p < 0.05), SM (β = 0.178; p < 0.001), DIF (β = 0.11; p < 0.001), EOT (β = 0.179; p < 0.001), AAV (β = 0.072; p < 0.05), and AAN (β = 0.062; p < 0.001) were significantly and positively associated to smartphone addiction, thus supporting hypotheses H1 to H3 and hypotheses H5 and H7. However, smartphone addiction was not significantly related to DDF (β = 0.033; p = 0.118 > 0.05). The effects of EM (β = 0.133; p < 0.01), SM (β = 0.177; p < 0.001), DIF (β = 0.184; p < 0.01), DDF (β = 0.357; p < 0.001), and EOT (β = 0.363; p < 0.001) on AAV were also confirmed, thus supporting hypotheses H8a and H8b and hypotheses H10a to H10c. Meanwhile, ANN was confirmed to be influenced by both SM (β = 0.192; p < 0.001) and EOT (β = 0.233; p < 0.001), thus supporting hypotheses H9b and H11c. However, ANN was not significantly affected by DIF (β = 0.108; p = 0.128 > 0.05) and DDF (β = 0.069; p = 0.229 > 0.05), thus rejecting hypotheses H11a and H11b.



3.4. Test of the mediation effect

Considering the insignificant path coefficients among EM, DDF, DIF and AAN, and between DDF and SA, the mediating influence of AAV on the relationship among SM, EM, DIF, EOT, and SA was tested along with that of AAN on the relationship among SM, EOT, and SA. AMOS was used to simulate the bootstrapped 95% confidence intervals (CI) with 5,000 bias corrections, as shown in Table 4. Since 95% confidence intervals (95% CI) did not comprise zero, the relationships of smartphone addiction with DIF [indirect effect = 0.013, 95% CI (0.004, 0.028), p < 0.01], EOT [indirect effect = 0.026, 95% CI (0.014, 0.047), p < 0.01], EM [indirect effect = 0.001, 95% CI (0.003, 0.020), p < 0.001], and SM [indirect effect = 0.013, 95% CI (0.006, 0.023), p < 0.01] were significantly mediated by AAV, while its relationships with SM [indirect effect = 0.012, 95% CI (0.005, 0.021), p < 0.01] and EOT [indirect effect = 0.014, 95% CI (0.005, 0.028), p < 0.01] were mediated by AAN.


TABLE 4    Mediation analysis results.
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4. Discussion

This study aims to investigate those factors that drive the smartphone addiction behavior of Chinese adolescent students. Findings suggested that attachment avoidance mediated the relationship between use motivations, DIF and EOT with smartphone addiction, while attachment anxiety only mediated the relationship between escape motivation and EOT with smartphone addiction.


4.1. Interpretations of main findings

First, the results for the relationships between alexithymia traits and insecure attachment styles were in line with those obtained by Scigala et al. (2022). Moreover, consistent with the findings of Xiao et al. (2021), smartphone addiction was positively predicted by DIF and EOT. While supporting the findings of Ridout et al. (2021), smartphone addiction did not show any significant correlation with the DDF subscales of TAS-20, hence rejecting the research hypotheses. This result could be ascribed to the relationship of DDF with mindfulness facets, leading to less contact with other people. According to Scigala et al. (2021), individuals exhibiting elevated levels of DDF might be perceived as distant or antagonistic by their peers. Despite this, they tend to resist conforming to external expectations, resulting in unfavorable responses from others. Notably, it has been shown that mindfulness facets negatively mediated the relationship between alexithymia and smartphone addiction (Yuchang et al., 2017). As a result, individuals who have difficulty describing their feelings would act with self-awareness and also show a tendency toward less connection with others, which may lead to less frequent smartphone use. As mentioned earlier, having both DIF and EOT can lead to challenges in emotion regulation, thus increasing the tendency for individuals to adopt unhealthy coping strategies, and eventually trigger smartphone addiction (Zhou et al., 2022).

Second, consistent with previous research (e.g., Kim and Koh, 2018; Zhang and Wu, 2022), smartphone addiction was predicted by motivations for using smartphones. Although smartphone use among adolescents is driven by different motivations, their motivations for internal escape and external social interaction are internal psychological factors that depend on their individual needs and define the recurrence of targeted behaviors in their daily lives (Schaller et al., 2017). According to Zhang et al. (2022), an individual’s level of motivation to use their smartphone is directly linked to the frequency and duration of smartphone usage, which ultimately increases the risk of developing smartphone addiction. Therefore, personal needs define the smartphone usage behavior of individuals (Eighmey and McCord, 1998; Busch and McCarthy, 2021). Those adolescents that frequently satisfy their personal motivation by using their smartphones are more likely to become overdependent on these devices (Wen et al., 2022).

Third, this study incorporates insecure attachment styles (i.e., attachment avoidance and attachment anxiety) as a mediating variable to explore the potential mechanisms that underlie the relationship among alexithymia, smartphone use motivations, and smartphone addiction. Consistent with our assumption, attachment avoidance is confirmed to mediate the association of smartphone addiction with several factors, including DIF, EOT, escape motivation and social motivation. People showing attachment avoidance tend to have the interpersonal functioning of avoidance and apathy; therefore, these people tend to leave their feelings unexplored and not care about the feelings of others (Jauregui and Estevez, 2020; Ghinassi and Casale, 2023). Other scholars have shown that users with smartphone addiction behavior consider their smartphone as an instrument that helps them escape reality (Boldrini et al., 2021; Gao et al., 2022). Therefore, one may argue that the tendency for an individual to become addicted to smartphones depends on the strength of his/her avoidance attachment. The findings of this study also highlight the mediating effect of attachment anxiety on the relationships between smartphone addiction with EOT and social motivation. However, this variable does not mediate the relationships of smartphone addiction with DIF, and escape motivation. This finding can be attributed to the fact that attachment anxiety pertains to an individual’s intense desire to acquire and sustain the attention of others (Zhou et al., 2022). In contrast, people with DIF tend to experience difficulties with social interaction, avoid intimacy, and reject the idea of seeking help or closeness from others (Fraley et al., 2011; Kim and Koh, 2018). As a result, they display a greater degree of attachment avoidance rather than attachment anxiety. Additionally, the direct path from an avoidance motivation to attachment anxiety was less significant among individuals who use their smartphones to escape reality because of their greater desire to limit their contact with others and their tendency to avoid frustrations associated with social belonging (Fu et al., 2020; Musetti et al., 2022).



4.2. Theoretical and practical implications

This study contributes to the literature in two ways. First, this study offers a highly nuanced discussion of the relationship among smartphone addiction, alexithymia, use motivations, and insecure attachment for adolescents. While previous studies of smartphone addiction among adolescents have mostly focused on a single category of predictors (Busch and McCarthy, 2021), this work comprehensively explores the relationship of smartphone addiction with multiple factors. Specifically, results show that the increasing prevalence of smartphone addiction among adolescents is related to two types of motivation, three dimensions of alexithymia, and two types of insecure attachment. Second, consistent with the I-PACE model (Brand et al., 2019), the current study reveals that alexithymia and use motivations are influenced differently by attachment insecurities. While earlier studies have examined the overall role of various dimensions, a clear explanation of the influence of each variable is lacking as these studies have ignored the sub-dimensions (Xiao et al., 2021). By incorporating the effects of anxiety and avoidance attachment, smartphone addiction, and use motivations, the findings of this work offer a groundwork for further explorations of the mechanisms that underlie the development of smartphone addiction. In response to the increasing number of scholars that use the I-PACE model to understand smartphone addiction (Chatterjee et al., 2022; Wen et al., 2022), this study opens up a new avenue for investigating the mechanisms by which smartphone addiction is predicted by various personal and affective factors.

For practical implications, the findings of this work are supported by the I-PACE model, which suggests that smartphone addiction is directly influenced by attachment insecurities, use motivations, DIF, and EOT. Parents and teachers alike should determine how adolescents can be guided in regulating their negative feelings and balancing their interactions with the virtual and real worlds (Eighmey and McCord, 1998; Boldrini et al., 2021). Adolescents need to be taught how to interact positively with their real environments; moreover, they need to be provided an atmosphere where emotional support is readily available, especially at times when they face challenges (Chen, 2019; Shutzman and Gershy, 2023). Parents and teachers should also strive toward closing the emotional gap between them and adolescents by designing additional interventions that can compensate for the unmet needs of the latter, such as team counseling and leisure activities (Xiang et al., 2022). They also need to identify those adolescents with narrative disorders and insecure attachment styles in a timely manner and offer them much-needed support accordingly (Scigala et al., 2022).



4.3. Limitations and future studies

This study is not without its limitations. First, this work is limited by subjective self-report questionnaires (Zhang and Wu, 2022). Future studies can further validate the findings of this work by utilizing more objective techniques, such as smartphone apps, to monitor smartphone usage analysis and thus minimize reporting bias (Busch and McCarthy, 2021). Second, as our data were cross-sectional, it may limit the causal inference (Yuchang et al., 2019). To further validate the potential temporal association between each smartphone addiction and different variables among adolescents, future studies can consider conducting a longer follow-up period through longitudinal studies. Third, the mediators or outcome variables in this study were not related to the demographic variables of the participants and hence may affect the reliability of the findings regarding smartphone addiction among adolescents (Chen et al., 2023). Future studies can address this gap by collecting more relevant demographic information, such as family income and parents’ educational background, and adopting a larger sample size. Furthermore, the intricate correlations among the research variables were explored in this study using SEM. However, the SEM results could not be extrapolated to causality due to the cross-sectional nature of this research (Schaller et al., 2017). Future research can further validate the findings of this work by using longitudinal observations to understand how the development of smartphone addiction can be predicted by specific variables.




5. Conclusion

This study explored how smartphone addiction is influenced by alexithymia, use motivations and insecure attachment. Two types of insecure attachment, attachment avoidance and attachment anxiety, emerged as vital factors in facilitating smartphone addiction. Motivation positively influenced both smartphone addiction and insecure attachment and social motivation positively influenced attachment anxiety. Smartphone addiction among students was facilitated by DIF and EOT, of which only the latter had positive effects on attachment anxiety. Educators need to use more specific measures according to the different types of insecure attachment, use motivations, and alexithymia, to provide tailored interventions, which can alleviate smartphone addiction among adolescents and consequently improve their physical and mental health.
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