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The relationship between
mobile phone dependence
and academic burnout in
Chinese college students:
a moderated mediator model
Na Li †, Linxi Fu †, Hewen Yang, Wanting Zhao, Xingbo Wang,
Yingchun Yan* and Yangyang Fu*

School of Mental Health, Jining Medical University, Jining, China
Objective: The aim of this study was to examine the correlation between the

level of mobile phone dependence among college students and their experience

of academic burnout. Additionally, the study sought to explore the potential

mediating effect of study engagement and the moderating role of love.

Methods: During October and December 2023, a cross-sectional study

measuring mobile phone dependence, academic burnout, and study

engagement among Chinese college students, using the UtrechtWork

Engagement Scale-student (UWES-S), College Student Mobile Phone

Dependence Questionnaire (CSMPDQ), and Academic Burnout Questionnaire

(ABQ). To examine the hypothesis of mediating and moderating effect, SPSS

PROCESS was utilized.

Results: The predictive effect of mobile phone dependence on academic

burnout was significant (b = 0.410, t = 14.236, p < 0.001), and the predictive

effect of mobile phone dependence on academic burnout remained significant

when the mediating variable study engagement was introduced (b = 0.308, t =

10.288, p < 0.001), mobile phone dependence had a significant predictive effect

on study engagement (b = -0.292, t = -11.639, p < 0.001), and study engagement

had a significant positive predictive effect on academic burnout (b = -0.270, t =

-9.028, p < 0.001). Love significantly negatively predicted study engagement (b =

-0.564, t = -9.641, p < 0.001); and the interaction term for mobile phone

dependence and love was significant (b = -0.211, t = -3.688, p < 0.001),

indicating a significant moderating effect of love between mobile phone

dependence and study engagement.

Conclusion: Mobile phones among college students has been found to have a

direct correlation with academic burnout. It can also indirectly contribute to
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academic burnout by diminishing levels of academic engagement. This indirect

relationship is further influenced by love. These findings can help researchers and

educators better understand the underlying mechanisms between smartphone

dependence and learning burnout in undergraduates.
KEYWORDS

academic burnout, Chinese college students, love, mobile phone dependence,
study engagement
1 Introduction

Academic burnout among college students refers to a

diminished sense of self-assurance in effectively managing

academic obstacles, resulting in a pervasive negative psychological

disposition towards educational institutions, scholarly pursuits, and

specific courses (1, 2). Empirical evidence indicates that a

substantial proportion of college students, comprising 61.63%,

experience academic burnout, with 37.5% facing more severe

manifestations of this condition. Conversely, only 5.3% of college

students remain unaffected by academic burnout, while the

remaining students exhibit varying degrees of this phenomenon

(3). Individuals exhibiting mobile phone dependence may

experience a range of negative consequences, including physical

discomfort (4), heightened aggression (5), impulsive tendencies (6),

impaired inhibitory control (6), diminished sleep quality (7–9),

reduced concentration abilities, academic underperformance (10),

and strained interpersonal relationships (11). Furthermore,

research suggests that excessive cell phone use can detrimentally

affect mental health, particularly in adolescents, leading to

heightened levels of anxiety, depression, and stress, as well as

influencing impulsive behaviors and personality traits (4, 9, 12).

Alternatively, by examining the outcomes of cross-sectional and

longitudinal research, it is feasible to ascertain a potential

correlation between mobile phone addiction and depression

among individuals (13). Moreover, the adverse psychological state

experienced by college students can manifest itself through a pivotal

measure known as academic burnout, which profoundly influences

the quality of their studies as well as their overall physical and

mental well-being (14).
1.1 The relationship between mobile phone
dependence and academic burnout

The progress in mobile phone technology has significantly

enhanced convenience in daily life. However, it has also resulted

in a prevalent reliance on mobile phones. This phenomenon

encompasses problematic behaviors such as excessive mobile

phone usage, an inability to regulate the duration of usage,

anxiety upon separation from the device, and adverse
02
repercussions in domains such as academics and interpersonal

communication. Some research studies have alternatively labeled

this issue as mobile phone dependence or problematic mobile

phone use (15, 16). The issue of mobile phone dependence has

gained significant attention in current research within the domains

of mental disorders, psychology, and social behavior. Extensive

studies have consistently demonstrated a correlation between

mobile phone dependence and various negative outcomes,

including academic performance, concentration difficulties,

interpersonal challenges, and a range of psychological issues (17–

19). Moreover, the detrimental effects of mobile phone dependence

are particularly pronounced among college students (20–22). A

strong association between mobile phone dependence and various

risk factors in individuals, with academic concerns, particularly

academic burnout, emerging as the most prominent risk factor (23,

24). In light of these findings, it can be inferred that mobile phone

dependence among college students significantly impacts their

academic burnout. Furthermore, the study posits a hypothesis

(H1) suggesting a positive correlation between mobile phone

dependence and academic burnout.
1.2 The mediating effect of
study engagement

Learning engagement, which refers to the level of intensity and

emotional involvement that students dedicate to the process of

acquiring and implementing learning tasks, can be fostered through

positive emotions (affective engagement), goal-oriented thinking

(cognitive engagement), and active participation (behavioral

engagement) (25, 26). The influences on learning engagement can

be classified into two overarching categories: individual factors

(such as demographic and psychometric variables) (27–30) and

environmental factors (31, 32) (including family and school

variables), as a result of the interplay between these factors. Initial

research efforts were primarily dedicated to investigating the

correlation between academic burnout and academic engagement

at the level of individual psychometric variables (28, 30, 33, 34).

Subsequent studies have provided evidence indicating that the

extent of burnout exerts a detrimental influence on engagement

and serves as a negative predictor of academic burnout (35). In
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comparison to other factors, the association between academic

engagement and outcomes related to academic burnout was

found to be more substantial (36). Nevertheless, the precise

mechanism underlying the relationship between mobile phone

dependence and academic burnout in terms of learning

engagement remains ambiguous. Consequently, we propose the

hypothesis that learning engagement serves as a mediator between

mobile phone addiction and academic burnout (H2).
1.3 The moderating effects of love

In modern higher education institutions, students encounter a

multitude of challenges and vexations stemming from diverse

origins such as academic demands, interpersonal dynamics, and

adaptability, thereby leading to heightened psychological distress

among young adults (37–39). Furthermore, the ubiquity of mobile

phones exacerbates the adverse outcomes associated with excessive

reliance on these devices. Based on the theory of personality

development stages in the context of romantic relationships,

individuals between the ages of 18 and 25, commonly referred to

as adolescents, seek emotional support to navigate adversities such

as conflict and stress by establishing intimate connections through

love (40). Nevertheless, certain studies have indicated that college

students who are engaged in love exhibit psychological traits

characterized by exclusivity, volatility, and impulsivity, thereby

potentially compromising their levels of self-control and

rationality (41), which in turn may impact their academic

engagement. To date, there is a lack of empirical research on the

impact of love on college students’ level of academic engagement.

Consequently, we put forth the hypothesis that love might exert a

moderating influence on the association between mobile phone

dependency and academic engagement (H3), and investigate the

role of love in the connection between mobile phone dependency

and academic engagement.

This study aims to examine the correlation between mobile

phone dependence and academic burnout among college students,

utilizing them as the primary research participants. Additionally, the

study seeks to explore the potential mediating effect of study

engagement and the moderating effect of love. This study attempts

to construct a mediated model (Figure 1). The ultimate objective is to

expand the existing knowledge on mobile phone dependence and

academic burnout, with the intention of mitigating academic burnout

issues among students and enhancing their academic achievements.
2 Methods

2.1 Study design and data collection

This study employed a randomized questionnaire survey to

collect data from undergraduate college students in Shandong

Province, utilizing the Questionnaire Star platform. The research

protocol obtained approval from the Ethics Committee of Jining

Medical University. To participate in this study, each individual was

obligated to complete an informed consent form. Informed consent
Frontiers in Psychiatry 03
and parental/guardian consent were obtained for participants under

the age of 18. The volunteers did not receive any monetary

incentives throughout the duration of the trial. A total of 1100

subjects obtained during the period of October to December 2023

were analyzed in this study. Ninety-four questionnaires were

excluded due to insufficient response time (less than 200

seconds), presence of randomized regular responses, uniform

selection of options for all questions, and consistent responses to

reverse and forward questions. This resulted in 1006 valid

questionnaires, yielding an effective recovery rate of 91.45%. The

sample consisted of 482 male students (47.9%) and 524 female

students (52.1%).
2.2 Research tools

2.2.1 College student mobile phone
dependence questionnaire

The study employed the Mobile Phone Dependence Scale for

College Students, which was developed by Wang (2013) (42). This

scale includes five dimensions: conflict, salience, withdrawal,

persistence, and technology. It consists of a total of 20

questions, such as “Mobile phones are more important than

clothes and food,” “I feel uneasy without my mobile phone,”

and “I’d rather lose my wallet than my mobile phone,” among

others. The scale is assessed using a five-point scale ranging from 1

(hardly at all) to 5 (always), with higher scores indicating a

stronger inclination towards mobile phone dependence. The

criteria for mobile phone dependence tendency were established

as a total score of ≥ 70, while a total score of ≥ 80 was used to

define mobile phone dependence syndrome. The questionnaire

exhibited a commendable overall consistency coefficient of 0.948,

indicating satisfactory construct validity and acceptable internal

consistency. These test findings offer substantiation for the

reliability and validity of the scale.

2.2.2 Academic burnout scale
The Academic Burnout Questionnaire devised byWu et al. (2007)

was employed for this study (43). The scale consisted of 16 items,

including statements such as “I am capable of dedicating myself to my

academic pursuits with vigor,” “I have been experiencing a sense of

emptiness recently and am unsure of how to address it,” and “I am

struggling academically and feel inclined to abandon my efforts.”

These items were categorized into three dimensions: physical and
FIGURE 1

Hypothetical model.
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mental fatigue, disengagement from academic activities, and poor

academic performance. These items are scored on a 5-point Likert

scale ranging from 1 (completely disagree) to 5 (completely agree).

The total score ranges from 16 to 80, with higher scores indicating

greater academic burnout. The overall consistency coefficient for this

instrument was determined to be 0.907. The findings of the analysis

indicated that the scale exhibited favorable structural validity and

satisfactory internal consistency.

2.2.3 UtrechtWork engagement scale-student
In this study, the utilization of the UtrechtWork Engagement

Scale-student (UWES-S) developed by Liao (2011) was

implemented. This scale comprises three distinct dimensions:

behavioral input, cognitive input, and emotional input (44). It

comprises a total of 20 inquiries, including statements such as

“The usual holiday will not relax study,” “Spare time will not relax

study,” and “After class will be self-review,” among others. The

assessment instrument was evaluated using a five-point Likert scale,

ranging from “not at all” to “completely”. Higher scores on this

scale indicate higher levels of learning engagement. The scale

demonstrated a high internal consistency, with an alpha

coefficient of 0.944. The findings of the test indicated favorable

structural validity for the scale.
2.3 Statistical analysis

Descriptive statistics, independent samples t-test, one-way

ANOVA, repeated measures ANOVA, and product-difference

correlation analysis were conducted using SPSS 22.0, as well as

mediating effects tests and moderated mediating effects tests using

Model 4 and Model 7 of Hayes’ PROCESS macro program.
3 Results

3.1 Common method bias test

The presence of common method bias in the data was assessed

through the application of Harman’s one-way factor analysis. The

findings revealed the existence of 18 factors with eigenroot values

surpassing 1, and the initial factor accounted for 29.24% of the

explained variance (which falls below the 40% threshold).

Consequently, it can be concluded that this study did not exhibit

any significant common method bias.
Frontiers in Psychiatry 04
3.2 Correlations among mobile phone
dependence, learning engagement,
academic burnout and love

Pearson product-moment correlation was employed to examine

the association between the four variables, and the findings are

displayed in Table 1. The findings indicate a notable association

among mobile phone dependence, academic engagement, academic

burnout, and love. A positive and significant correlation exists

between mobile phone dependence and academic burnout, thereby

validating Hypothesis 1. A negative and significant correlation is

observed between academic engagement and academic burnout. A

positive and significant correlation is found between love and

academic burnout. Mobile phone dependence exhibits a negative

and significant correlation with academic engagement. Mobile phone

dependence is also significantly negatively correlated with academic

engagement. A noteworthy inverse correlation is observed between

mobile phone dependency and academic engagement.
3.3 Mediating effect of learning
engagement between mobile phone
dependence and learning burnout

Mediation test Model 4, developed by Hayes based on the SPSS

macro program PROCESS, uses the non-parametric percentage

Bootstrap method with bias correction to extract an estimated 95%

confidence interval repeatedly for 5000 times. In this analysis, mobile

phone dependence was considered as the independent variable,

academic burnout as the dependent variable, academic engagement

as the mediator variable, love as the moderating variable.

Independent variables in the final multivariate regression model

were selected using a stepwise procedure and P-values of regression

coefficients were calculated by permutation tests. The corresponding

outcomes are presented in Table 2. Mobile phone dependence can

significantly and positively predict academic burnout (b = 0.410, t =

14.236, p < 0.001), and the regression coefficient of mobile phone

dependence on academic burnout becomes smaller after adding the

mediator variable of study engagement, but it is still significant

(before adding the mediator variable, b = 0.410, p < 0.001, and

after adding it, b = 0.308, p < 0.001), which indicates that study

engagement has an important role in the partial mediating role

between mobile phone dependence and academic burnout. The

bias-corrected Bootstrap test showed the results in Table 3: the

mediating effect of study engagement was significant, with a direct
TABLE 1 Descriptive statistics and correlations among variables.

M SD 1 2 3 4

1.Mobile phone dependence 3.018 1.006 1

2.Study engagement 3.355 0.900 -0.378** 1

3.Academic burnout 3.269 0.639 0.410** -0.386** 1

4.Love 0.260 0.439 0.175** -0.352** 0.129** 1
** p<0.01.
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effect value of 0.196 and a 95% confidence interval of [0.154, 0.237];

and an indirect effect value of 0.065 and a 95% confidence interval of

[0.047, 0.084]. That is, study engagement plays a partial mediating

role between mobile phone dependence and learning burnout, and

Hypothesis 2 is established.
3.4 The moderating effect of love on the
relationship between mobile phone
dependence and learning engagement

The moderating role of love in the relationship between mobile

phone dependence and learning engagement was analyzed using

Model 7 of process v4.1 macro program for data processing in SPSS

software. In order to reducing non-essential collinearity and improve

the interpretation of the results, the independent variables were

centered as suggested by Cohen and Hayes. And we calculated the

product term between the centered independent variable and the

centered moderator as the interaction term. The results showed that

mobile phone dependence had a significant negative predictive effect

on study engagement (b = -0.292, t = -11.639, p < 0.001); love had a

significant negative predictive effect on study engagement (b = -0.564,

t = -9.641, p < 0.001); the interaction term mobile phone dependence

and love mobile phone dependence * love had a significant predictive

effect on study engagement (b = - 0.211, t = -3.688, p < 0.001). It

suggests that the mediating effect of mobile phone dependence on

academic burnout via academic engagement was moderated by love

(Table 4; Figure 2).

The results of Bootstrap analysis showed that love had a

significant moderating effect in the effect of mobile phone

dependence on learning engagement. The mediating effect
Frontiers in Psychiatry 05
value of study engagement without love is 0.045 (BootSE =

0.008), and its 95% confidence interval is [0.031, 0.062], the

mediating effect is significant, and the mediating effect value of

study engagement with love is 0.086 (BootSE = 0.015), and its 95%

confidence interval is [0.059, 0.116], the mediating effect is

significant (Table 5). The effect size of the mediating effect is

larger with love than without love, and the 95% confidence

interval of index indicator is [0.016, 0.066], which indicates that

love moderates the mediating effect of learning engagement

between mobile phone dependence and learning burnout

(Table 6), and hypothesis 3 is established.

The simple slope test shows that mobile phone dependence has

a significant negative predictive effect on study engagement in the

absence of love, and the predictive effect of mobile phone

dependence on study engagement is more pronounced with love

(Table 7; Figure 3). This finding suggests that the detrimental

impact of mobile phone dependence on study engagement is

progressively amplified when compared to individuals without

love. Additionally, it demonstrates that in the context of high

mobile phone dependence, love has the potential to mitigate the

adverse predictive influence on study engagement.
4 Discussion

This study developed a moderating mediator model to

investigate the impact of mobile phone dependence on academic

burnout, and to examine whether this impact is influenced by the

presence of love. The results shed light on the connection between

academic burnout, mobile phone dependence, and love, thus

offering a valuable theoretical foundation for further exploration
TABLE 2 Intermediary model testing.

Variable

Model 1 Model 2 Model 3

Academic burnout Study engagement Academic burnout

b t b t b t

Mobile phone dependence 0.410 14.236*** -0.378 -12.932*** 0.308 10.288***

Study engagement -0.270 -9.028***

R 0.410 0.378 0.480

R2 0.168 0.143 0.231

F 202.674*** 167.225*** 150.215***
f

***p<0.001.
TABLE 3 Bootstrap based mediation effect test.

Effect type Pathway Effect BootSE BootLLCI BootULCI

Direct effect Mobile phone dependence−Academic burnout 0.1955 0.0208 0.1535 0.2371

Indirect effect Mobile phone dependence−Study engagement−Academic burnout 0.0648 0.0093 0.0471 0.0838

Total effect 0.2603 0.0210 0.2190 0.3020
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and extension of research on the relationship between mobile phone

dependence and academic burnout. Furthermore, this study offers

empirical evidence and theoretical direction for the prevention and

intervention of academic burnout among students.
4.1 The mediating role of
learning engagement

The current study utilized regression analysis to confirm the

predictive influence of college students’ mobile phone dependence

behavior on academic burnout. Specifically, it was found that mobile

phone dependence partially and positively predicts academic

burnout, mediated by academic engagement. These findings

support hypotheses 1 and 2, aligning with previous research (30,
Frontiers in Psychiatry 06
45). The results suggest a negative correlation between the level of

mobile phone dependence and the level of commitment to learning,

as well as a positive correlation between mobile phone dependence

and academic burnout. This relationship is attributed to the impact of

mobile phone dependence on reducing self-control and increasing

negative emotions among college students (24, 46). Previous scholars

have established a comprehensive model theory and behaviorist

theory of mobile phone dependence, which can help explain this

phenomenon (23). Additionally, the “participation-identification”

model of academic engagement is also relevant in understanding

this relationship (47).

The self-control ability of college students is weakened by their

dependence on mobile phones (48). The path model theory of mobile

phone dependence posits that the initial path of mobile phone use is

characterized as “impulsive”, wherein college students excessively

utilize mobile phones due to a lack of control over their behavior and

emotional regulation (23). This impulsivity directly impacts an

individual’s commitment to learning, consequently resulting in

negative emotions associated with the learning process (49). The

participation-identification model of learning engagement posits that

college students’ positive behavioral engagement during the learning

process can foster their interest in learning and subsequently enhance

their overall engagement (47). Conversely, the detrimental impact of

mobile phone dependence on students’ learning emotions

significantly diminishes their interest in learning, undermines their

dedication to academic pursuits, and contributes to the occurrence of

academic burnout.

The utilization ofmobile phones among college students has been

found to contribute to heightened negative emotions. This

phenomenon aligns with the behaviorism theory, which posits that

individual addiction is a gradual progression characterized by

escalating emotional responses (23). Initially, individuals experience

satisfaction from using mobile phones, leading to a gradual

development of obsession. Consequently, when unable to access

their devices, individuals experience amplified negative emotions.

Based on the “participation-identification” model, enhanced study

engagement necessitates heightened “identification”, referring to the

positive emotional encounter individuals derive from educational

pursuits, while excessive cell phone usage is likely to amplify negative
TABLE 4 Moderated mediation model tests.

Variable

Model 1 Model 2

Study engagement Academic burnout

B SE t B SE t

Mobile phone dependence -0.292 0.025 -11.639*** 0.196 0.019 10.288***

Study engagement -0.192 0.021 -9.028***

Love -0.564 0.059 -9.641***

Mobile phone dependence * Love -0.211 0.057 -3.688***

R 0.487 0.480

R2 0.237 0.231

F 103.952*** 150.215***
fron
***p<0.001.
FIGURE 2

Intermediary model. ***p < 0.001.
TABLE 5 The mediating effect of love.

Mediated
variable

Effect BootSE BootLLCI BootULCI

Non-love 0.045 0.008 0.031 0.062

love 0.086 0.015 0.059 0.116
TABLE 6 Index.

Index BootSE BootLLCI BootULCI

Love 0.040 0.013 0.016 0.066
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emotions among individuals. The excessive utilization of mobile

devices is anticipated to amplify the adverse affective states

experienced by individuals, particularly college students. These

negative emotions are expected to impede their emotional

involvement during study sessions, thereby hindering the

acquisition of positive emotional encounters while studying.

Consequently, this diminished level of learning engagement is

likely to culminate in academic burnout.
4.2 The moderating effect of love

This study aimed to construct a mediation model to examine

the moderating role of love in the mediating effect of “mobile phone

dependence→study engagement→academic burnout”. The

findings indicated a significant moderating effect of relationship,

primarily influencing the initial phase of the mediating process. The

findings of the survey indicate that the impact of love on study

engagement is more pronounced among individuals with high

levels of mobile phone dependence compared to those with low

levels of mobile phone dependence. Specifically, students who are in

love and exhibit high mobile phone dependence experience a lesser

degree of influence on their study engagement due to their mobile

phone dependence. However, the level of academic engagement of

students in love is higher in both the low mobile phone dependence

and high mobile phone dependence states. According to previous

literature, the emergence of this phenomenon may be related to

three factors: 1) the emotional support brought by falling in love

(50); 2) the sense of self-worth in the process of falling in love (51);

and 3) falling in love enhances self-esteem and self-confidence

(52, 53).
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Social-emotional support is a crucial aspect of relationships, as

evidenced by pertinent research. Although social-emotional

support may not have a direct impact on academic burnout, it

indirectly fosters academic engagement through the influence of

love (54). Furthermore, it is noteworthy that love tend to elicit a

greater provision of emotional support. Furthermore, scholarly

sources have substantiated the notion that love hold significant

significance in an individual’s life and personal growth. Notably,

research indicates a positive association in love during adolescence

and heightened feelings of self-worth (55, 56). Moreover, it has been

observed that individuals are more inclined to attain a sense of self-

worth within the context of love. Research in the field of social

psychology reveals that individuals in healthy romantic

partnerships experience feelings of care and support from their

partners, leading to a heightened sense of intimacy and security.

This, in turn, contributes to an increase in self-esteem and self-

confidence. The emotional support, enhanced sense of self-worth,

and elevated self-confidence derived from such relationships have a

beneficial impact on college students, as they alleviate the stress

associated with academic pursuits and daily life, mitigate the

adverse consequences of excessive reliance on mobile phones, and

enhance levels of academic engagement.

This study aimed to develop a mediation model incorporating

moderating effects to elucidate the mediating and moderating roles

of study engagement and love in the impact of mobile phone

dependence on academic burnout among college students. On

one hand, this study contributes to the understanding of the

underlying causes and mechanisms of academic burnout among

college students, particularly highlighting the detrimental effects of

mobile phone dependence. On the other hand, it offers valuable

research support for college mental health educators, urging them

to prioritize students with mobile phone dependence and

concentrate on enhancing their self-control, modifying their

mobile phone usage patterns, and fostering increased study

engagement as a means to alleviate academic burnout.
5 Limitations

This study examined the impact of mobile phone dependence

on the severity of academic burnout in relation to love and study

engagement, utilizing a substantial sample size. However, it is

important to acknowledge that there are certain limitations

inherent in the research process. This study employed a sample

consisting solely of college students to investigate the correlation

and underlying mechanisms linking mobile phone dependence and

academic burnout. However, additional research is warranted to

ascertain the generalizability of these findings to junior and senior
TABLE 7 The affect of love.

Mediated variable Effect se t p LLCI ULCI

Non-love -0.237 0.029 -8.126 0.000 -0.294 -0.180

Love -0.448 0.049 -9.117 0.000 -0.544 -0.351
frontie
FIGURE 3

Effects of mobile phone dependence on learning engagement in
love and non-love.
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high school students. Furthermore, it is important to note that this

study solely utilized path analysis and cross-sectional analysis,

thereby limiting its ability to establish a causal relationship

between the independent variables and the dependent variable.

Consequently, future investigations should incorporate multiple

variables and employ a longitudinal research design to establish

the causal relationship and elucidate the intricate mechanisms

underlying the association between college students’ mobile

phone dependence and academic burnout.
6 Conclusions and recommendations

This study developed a moderated mediation model to

investigate the impact of mobile phone dependence on academic

burnout of college students, as well as the potential involvement of

study engagement and love in mediating this relationship. The

findings of the research indicate a significant correlation between

mobile phone dependence and academic burnout of college students.

Mobile phone dependence is shown to have a direct impact on these

capabilities, as well as an indirect influence through its effects on

study engagement. Additionally, the deleterious effects of mobile

phone dependence on academic engagement were progressively

magnified for the romantically involved population compared to

those who were not in love. Based on these results, the following

recommendations are proposed:

Firstly, artificial intelligence-assisted screening methods, such as

chatbots and large-scale social media data analysis (57), are employed

to detect mobile phone dependence among college students in a timely

manner. This program is designed to identify at-risk individuals and

implement effective interventions to address the issue.

Secondly, enhancing the school’s guidance and supervision

mechanisms to mitigate students’ reliance on mobile phone,

fostering positive habits in both academic and personal spheres,

redirecting attention from mobile devices to academic pursuits,

fortifying resistance against negative influences, and bolstering

academic dedication.

Thirdly, guiding students in the judicious allocation of time to

diminish mobile phone usage, thereby promoting a consistent daily

routine and ensuring students’ sustained energy levels in the

classroom to prevent academic burnout.

Fourthly, schools should enhance thematic education on the

concept of love and prioritize providing support and guidance to

students who are excessively reliant on mobile phones while in

romantic relationships.
Frontiers in Psychiatry 08
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 authors.
Author contributions

NL: Writing – review & editing, Writing – original draft, Project

administration, Formal analysis, Data curation. LF: Writing –

original draft, Visualization, Formal analysis. HY: Writing –

review & editing, Methodology, Investigation. WZ: Writing

– review & editing, Visualization, Methodology. XW: Writing –

original draft, Visualization, Formal analysis. YY: Writing – review

& editing, Validation, Supervision, Funding acquisition. YF:

Wr i t ing – rev i ew & ed i t ing , Superv i s ion , Fund ing

acquisition, Conceptualization.
Funding

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

research, authorship, and/or publication of this article. This

research was supported by Jining Medical University initial

funding for doctoral research (Grant No. 6001/600949001). The

funders had no role in study design, data collection and analysis,

decision to publish, or preparation of the manuscript.
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.
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.
References
1. Jiang S, Ren Q, Jiang C, Wang L. Academic stress and depression of Chinese
adolescents in junior high schools: Moderated mediation model of school burnout and
self-esteem. J Affect Disord. (2021) 295:384–9. doi: 10.1016/j.jad.2021.08.085

2. Xiang ZQ, Ma FF, Zhou M, Wu DJ, Dong L, Huang YL. Effect of learning
motivation on academic burnout: The mediating role of academic engagement and
moderating role of personal growth initiative. China J Health Psychol. (2022) 30:1394–
400. doi: 10.13342/j.cnki.cjhp.2022.09.022
3. He AM, Wan JJ, Hui QP. Mental health status of mobile phone dependent
adolescent and the relationship with life events and academic burnout. psychol Dev
Educ. (2019) 38:391–8. doi: 10.16128/j.cnki.1005–3611.2019.02.041

4. Ng KC, Wu LH, Lam HY, Lam LK, Nip PY, Ng CM, et al. The relationships
between mobile phone use and depressive symptoms, bodily pain, and daytime
sleepiness in Hong Kong secondary school students. Addictive Behav. (2020)
10:105975. doi: 10.1016/j.addbeh.2019.04.033
frontiersin.org

https://doi.org/10.1016/j.jad.2021.08.085
https://doi.org/10.13342/j.cnki.cjhp.2022.09.022
https://doi.org/10.16128/j.cnki.1005&ndash;3611.2019.02.041
https://doi.org/10.1016/j.addbeh.2019.04.033
https://doi.org/10.3389/fpsyt.2024.1382264
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Li et al. 10.3389/fpsyt.2024.1382264
5. Um YJ, Choi YJ, Yoo SY. Relationships between smartphone dependency and
aggression among middle school students: Mediating and moderating effects of ego-
resilience, parenting behaviour, and peer attachment. Int J Environ Res Public Health.
(2019) 16:3534. doi: 10.3390/ijerph16193534

6. Wang JL, Wang HZ, Gaskin J, Wang LH. The role of stress and motivation in
problematic smartphone use among college students. Comput Hum Behav. (2015)
53:181–8. doi: 10.1016/j.chb.2015.07.005

7. Gao WJ, Hu Y, Ji JL, Liu XQ. Relationship between depression, smartphone
addiction, and sleep among Chinese engineering students during the COVID-19
pandemic. World J Psychiatry. (2023) 13:361–75. doi: 10.5498/wjp.v13.i6.361

8. Stankovi M, Nei M, Ievi S, Shi Z. Association of smartphone use with depression,
anxiety, stress, sleep quality, and internet addiction. Empirical evidence from a smartphone
application. Pers Individ Differ. (2021) 168:110342. doi: 10.1016/j.paid.2020.110342

9. Kim SG, Park J, Kim HT, Pan Z, Lee Y, McIntyre RS. The relationship between
smartphone addiction and symptoms of depression, anxiety, and attention-deficit/
hyperactivity in South Korean adolescents. Ann Gen Psychiatry. (2019) 18:1.
doi: 10.1186/s12991–019-0224–8

10. 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

11. 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

12. Lee H, Kim JH. A structural equation model on Korean adolescents’ excessive
use of smartphones. Asian Nurs Res. (2018) 12:91–8. doi: 10.1016/j.anr.2018.03.002

13. Yang X, Zhou Z, Liu Q, Fan C. Mobile phone addiction and adolescents’ anxiety
and depression: The moderating role of mindfulness. J Child Family Stud. (2022)
28:822–30. doi: 10.1007/978–3-031–19930-1_3

14. Yu W, Yao W, Chen M, Zhu H, Yan J. School climate and academic burnout in
medical students: a moderated mediation model of collective self-esteem and
psychological capital. BMC Psychol. (2023) 11(1):77. doi: 10.1186/s40359–023-01121–6

15. Bianchi A, Phillips JG. Psychological predictors of problem mobile phone use.
Cyberpsychol Behav. (2005) 8:39–51. doi: 10.1089/cpb.2005.8.39

16. King ALS, Valença AM, Silva ACO, Baczynski T, Carvalho MR, Nardi AE.
Nomophobia: Dependency on virtual environments or social phobia. Comput Hum
Behav. (2013) 29:140–4. doi: 10.1016/j.chb.2012.07.025

17. Ng BD, Wiemer-Hastings P. Addiction to the internet and online gaming. Cyber
Psychol Behav. (2005) 8:110–3. doi: 10.1089/cpb.2005.8.110

18. Thom S. Mobile phone use and mental health. A review of the research that takes
a psychological perspective on exposure. Int J Environ Res Public. (2018) 15:2692.
doi: 10.3390/ijerph15122692

19. Young KS. Cognitive behavior therapy with internet addicts: Treatment
outcomes and implications. Cyber Psychol Behav. (2007) 10:671–9. doi: 10.1089/
cpb.2007.9971

20. Haug S, Castro RP, Kwon M, Filler A, Kowatsch T, Schaub MP. Smartphone use
and smartphone addiction among young people in Switzerland. J Behav Addict. (2015)
4:299–307. doi: 10.1556/2006.4.2015.037

21. Jeong SH, Kim HJ, Yum JY, Hwang Y. What type of content are smartphone
users addicted to: SNS vs. Games Comput Hum Behav. (2016) 54:10–7. doi: 10.1016/
j.chb.2015.07.035

22. Lemola S, Perkinson-Gloor N, Brand S, Dewald-Kaufmann JF, GrobA. Adolescents’
electronic media use at night, sleep disturbance and depressive symptoms in the
smartphone age. J Youth Adolescence. (2015) 44:405–18. doi: 10.1007/s10964-014-0176-x

23. Billieux J. Problematicuse of the mobile phone: A literature review and a
pathways model. Curr Psychiatry Rev. (2012) 8:299–307. doi: 10.2174/
157340012803520522

24. Chen PS, Li J, Kim SY. Structural relationship among mobile phone dependence,
self-efficacy, time management disposition, and academic pProcrastination in college
students. Iran J Public Health. (2021) 50:2263–73. doi: 10.18502/ijph.v50i11.7582

25. Fredricks JA, Blumenfeld PC, Paris AH. School engagement: Potential of the
concept,state of evidence. Rev Educ Res. (2004) 74:59–109. doi: 10.1080/
00220671.2014.999364

26. Gayles JG, Hu S. The influence of student engagement and sport participation on
college outcomes among division I student athletes. J Higher Educ. (2009) 80:315–33.
doi: 10.1353/jhe.0.0051

27. Hu S, Kuh GD. Being (dis)engaged in educationally purposeful activities: The
influences of student and institutional characteristics. Res higher educ. (2002) 43:555–
75. doi: 10.1023/A:1020114231387

28. Wen M, Gan Y, Jiang H, Du W, Gong X. From achievement motivation to
academic burnout and engagement: Longitudinal mediating effect of future-oriented
coping. Bjing Daxue Xuebao Ziran Kexue Ban/Acta entiarum Naturalium Universitatis
Pekinensis. (2014) 50:388–96. doi: 10.13209/j.0479–8023.2014.036

29. Pike GR, Kuh GD. A typology of student engagement for American colleges and
universities. Res higher educ. (2005) 46:185–209. doi: 10.1007/s11162–004-1599–0

30. Zhang Y, Gan Y, Cham H. Perfectionism, academic burnout and engagement
among Chinese college students: A structural equation modeling analysis. Pers Individ
Differ. (2007) 43:1529–40. doi: 10.1016/j.paid.2007.04.010
Frontiers in Psychiatry 09
31. Patrick H, Ryan AM, Kaplan A. Early adolescents’ perceptions of the classroom
social environment, motivational beliefs, and engagement. J Educ Psychol. (2007)
99:83–98. doi: 10.1037/0022–0663.99.1.83

32. Randolph KA, Fraser MW, Orthner DK. A strategy for assessing the impact of
time-varying family risk factors on high school dropout. J Family Issues. (2006) 27:933–
50. doi: 10.1177/0192513X06287168
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