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Introduction: In recent years, the relationship between academic burnout
and problematic smartphone use (PSU) has received increasing attention from
researchers. However, existing findings remain inconsistent, with some studies
reporting a significant positive association while others finding non-significant
results. This study aims to systematically examine the association between aca-
demic burnout and PSU and to explore potential moderating factors.

Methods: Following PRISMA guidelines, a comprehensive literature search was con-
ducted across Web of Science, Scopus, PubMed, CNKI, VIP, and Wanfang databases.
A total of 79 studies were included, comprising 115 effect sizes and 68,162 partici-
pants. A three-level meta-analytic approach was employed to estimate the overall
effect size and to examine potential moderators, including demographic character-
istics, study contextual features, publication status, and measurement instruments.
Results: The results indicated a moderate positive correlation between academic
burnout and PSU (r = 0.438, 95% CI [0.409, 0.467]). Moderator analyses revealed
that the relationship was significantly influenced by the year of data collection
and the type of PSU measurement instruments used.

Discussion: This study provides a comprehensive and systematic understanding
of the association between academic burnout and PSU. The findings offer robust
empirical evidence to inform the development of targeted prevention and inter-
vention strategies for PSU.

Systematic review registration: https://doi.org/10.17605/OSF.IO/TRMP3

KEYWORDS
academic burnout, moderating effect, multilevel meta-analysis, problematic
smartphone use, student mental health

1 Introduction

Smartphones have become deeply integrated into everyday life. They have accelerated com-
munication by removing physical and spatial limitations, enabling users to engage in a wide range
of online activities such as virtual meetings, gaming, and other digital services, thereby enhancing
efficiency (Hong et al., 2020; Wu et al., 2021). Moreover, their portability allows users to access
them anytime and anywhere (Rozgonjuk et al., 2019). However, this convenience may contribute
to prolonged usage patterns that potentially disrupt academic responsibilities (Amez and Baert,
2020; Sunday et al., 2021). As a result, the widespread use of smartphones and the issues related
to their excessive use have attracted growing interest from researchers worldwide. In current
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literature, excessive smartphone engagement is frequently conceptual-
ized as “problematic smartphone use,” “smartphone addiction,” or
“mobile phone dependence” (Al-Barashdi et al., 2015; Busch and
McCarthy, 2021; Hussain et al., 2017; Park et al., 2013; Wang et al.,
2018). Although there is no universally agreed-upon definition of prob-
lematic smartphone use, the conceptualizations generally fall into two
main categories. The first approach frames it as an addictive behavior,
drawing upon the concept of “technological addiction” proposed by
Griffiths (1995), which is defined as “nonchemical (behavioral) addic-
tions which involve human-machine interaction” (Griffiths, 1995, p. 15).
Griffiths (2005) and Billieux et al. (2015a) have suggested that determin-
ing whether a behavior qualifies as an addiction involves comparing it
to the clinical criteria for substance addiction outlined in the Diagnostic
and Statistical Manual of Mental Disorders (American Psychiatric
Association, 2013). Conversely, some scholars contest the addiction
framework for problematic smartphone use. Critics argue that directly
applying substance addiction criteria (e.g., drugs, alcohol, tobacco) to
smartphones remains contentious. While users may exhibit substance-
like symptoms, these may not indicate physiological dependence on
devices themselves (Harris et al., 2020; Panova and Carbonell, 2018).
Griffiths (2005) maintains that any behavior exhibiting core addiction
features (salience, conflict, tolerance, relapse, mood modification, with-
drawal) warrants classification as addiction. Billieux et al. (2015b) cri-
tique the overreliance on substance dependence or pathological
gambling criteria in smartphone research, arguing that labeling exces-
sive use as addiction oversimplifies complex behavioral phenomena.

Although scholars have discussed the term problematic smartphone
use from various perspectives, the latest edition of the DSM-IV (American
Psychiatric Association, 2013) does not include diagnostic criteria for
smartphone addiction. Therefore, the term “smartphone addiction” should
be used with caution in academic research. Scholars argue that problem-
atic smartphone use (PSU) better captures behaviors where individuals
continue to use smartphones despite recognizing potential negative con-
sequences (Hao et al., 2021; Harris et al., 2020; Panova and Carbonell,
2018; Roig-Vila et al., 2020). This study focuses on a student population,
for whom the severity of smartphone-related issues is generally lower than
that seen in addiction. Thus, the term PSU is more appropriate.

Currently, PSU is a widespread phenomenon among students
globally. For instance, Liu, Zhou et al. (2022) found that 52.8% of
2,741 Chinese university students exhibited signs of PSU. Similarly,
Lee et al. (2023) reported a prevalence rate of 37.1% among 921 ado-
lescents, and Yogesh et al. (2024) found a rate of 64.6% among youths
aged 15-19. Spending excessive time on smartphones may lead to
various issues, including depression (Alhassan et al., 2018; Ong et al.,
2024; Wang et al,, 2019), and anxiety (Mayerhofer et al., 2024; Yang
X. et al,, 2019). These psychological symptoms, in turn, may further
contribute to excessive smartphone use (Wang et al., 2019). In school
settings, excessive smartphone use can distract students from aca-
demic tasks (Troll et al., 2021) and lead to procrastination in complet-
ing assignments (Chen and Lyu, 2024; Jin et al., 2024; Yang Z. et al.,
2019), ultimately affecting academic performance (Alotaibi et al.,
2022; Paterna et al., 2024; Winskel et al., 2019). Therefore, researchers
have called for greater attention to the issue of reducing PSU among
students (Huang et al., 2021; Hao et al., 2022).

Researchers have explored the influence of various risk and protec-
tive factors on PSU (Wong et al., 2024), such as sociocultural, psycho-
logical, and personality-related factors (Carvalho et al., 2018; Liu et al.,
2023; Long et al., 2024; Wickord and Quaiser-Pohl, 2022). Given that
academic tasks are central to students’ lives, research has also begun
examining PSU from an academic standpoint (Hao et al., 2021; Hao et
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al., 2022). Academic burnout refers to a state of emotional exhaustion
and detachment from academic activities, often resulting from a lack
of motivation or interest in learning despite the obligation to do so
(Yang and Lian, 2005). It comprises three dimensions: emotional
exhaustion, academic cynicism, and reduced personal accomplishment
(Maslach et al., 2001), and is associated with decreased learning moti-
vation, lower satisfaction, and greater risk of health problems (Jacobs
et al,, 2003). Previous studies have found a significant positive correla-
tion between academic burnout and PSU (Hao et al., 2021; Hao et al.,
2022). Students who experience prolonged burnout tend to perform
worse academically (Kendall and Castro-Alves, 2018; Madigan and
Curran, 2021) and suffer from poorer sleep quality (Qin et al., 2022;
Yan et al,, 2018). According to the Compensatory Internet Use Theory
(CIUT), individuals facing psychosocial difficulties are more likely to
engage in PSU as a way to cope with life challenges and negative emo-
tions (Kardefelt-Winther, 2014). PSU can further exacerbate academic
burnout (Wang et al., 2023). Grounded in the Job Demands-Resources
(JD-R) Model (Zhang et al., 2007), academic burnout occurs when an
imbalance arises between high academic demands and low resource
availability (Schaufeli and Bakker, 2004). PSU by students also increases
their life stress and negative emotions (Al Battashi et al., 2021; Wacks
and Weinstein, 2021) and reduces their academic engagement (Li N. et
al,, 2024). Consequently, fewer resources are available for learning,
leading to diminished work resources and thereby increasing suscepti-
bility to academic burnout (Abreu Alves et al., 2022; Wang et al., 2021).

The relationship between academic burnout and problematic
smartphone use (PSU) may not always demonstrate statistical signifi-
cance across student populations and is likely subject to the influence
of other variables. Notably, research by Nie (2014) highlights the
potential role of dimensional specificity: while the overall association
between burnout and PSU scores was non-significant, significant cor-
relations were observed between specific burnout dimensions (emo-
tional exhaustion, academic cynicism) and PSU, as well as between the
escape dimension of PSU and overall burnout. Liu and Jin (2018) also
found that the low sense of accomplishment dimension of academic
burnout was not significantly associated with the avoidance dimen-
sion of PSU. This suggests that the apparent inconsistency in findings
may stem from focusing on aggregate scores rather than specific
facets, or from unaccounted moderating variables.

Given its capacity to directly incorporate and analyze multi-dimen-
sional moderators (Meng et al., 2023), the current study utilizes a three-
level meta-analysis to provide a more precise understanding of the
burnout-PSU relationship and its underlying moderating mechanisms.

2 Potential moderator

The relationship between academic burnout and PSU among uni-
versity students has shown inconsistent results across studies. These
discrepancies may be attributed to differences in participants’ demo-
graphic characteristics (e.g., grade level, gender, medical student
status), research background characteristics (e.g., sociocultural con-
text, time of data collection, publication status), and measurement-
related factors (e.g., measurement instruments).

2.1 Grade

Differences in grade level may influence the correlation between
academic burnout and PSU. Previous studies have suggested that
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self-control tends to be lower among individuals under the age of 20
(Bianchi and Phillips, 2005). From a lifespan developmental perspec-
tive, executive functioning improves with age (Ferguson et al., 2021),
enabling individuals to better regulate their negative experiences
(Martin and Ochsner, 2016). When encountering negative emotional
states such as academic burnout, older students may be more likely to
adopt adaptive coping strategies (Zou, 2019), rather than relying on
excessive smartphone use as a means of escape (Wen et al., 2023).
Research has shown that the correlation between academic burnout
and PSU is higher among secondary school students than university
students (Wan, 2020) , likely due to the underdeveloped coping
mechanisms of younger students (Jiang et al., 2024). Therefore, this
study hypothesizes that grade level is a potential moderator in the
relationship between academic burnout and PSU.

2.2 Gender

Previous research has suggested that gender may serve as a poten-
tial moderating factor in problematic smartphone use (De-Sola
Gutiérrez et al., 2016; Hao et al., 2019). Studies have reported that
female students tend to spend significantly more time using smart-
phones than male students (Yang et al., 2021). In addition, compared
with males, female adolescents may show greater malleability in self-
control and may be more susceptible to social influences, such as
smartphone use, when experiencing negative emotions (Park and
Lee, 2022).

However, existing findings on the relationship between academic
burnout and problematic smartphone use remain inconsistent and
show clear gender-related patterns. For example, Tomaszek and
Muchacka-Cymerman (2019) found that the positive association
between school burnout and problematic internet use was stronger
among male adolescents. Similarly, Claesdotter-Knutsson et al. (2021)
reported that the relationship between psychological distress and prob-
lematic gaming was also stronger in males. Evidence from meta-ana-
Iytic studies further supports this view. Li et al. (2023), in a
meta-analysis examining the association between academic burnout
and problematic smartphone use among adolescents and young adults,
reported substantial variation in effect sizes across gender groups. In
addition, Mao et al. (2024) recommended including gender as a poten-
tial moderator in a three-level meta-analysis on the association
between problematic internet use and burnout in order to explain
between-study heterogeneity. Differences in smartphone use patterns
between males and females also provide a possible mechanism for this
moderating effect. Male students are more likely to use gaming applica-
tions as a form of escapism, whereas female students tend to rely more
on multimedia and social networking services to maintain social con-
nections (Chen et al., 2017).

Taken together, these findings suggest that male students experi-
encing academic burnout may be more likely than female students to
develop problematic smartphone use as a coping strategy for academic
stress. Based on this evidence, the present study proposes that gender
may play a moderating role in the relationship between academic
burnout and problematic smartphone use.

2.3 Medical student status
Medical students typically face higher academic demands and

must invest substantial time and effort to master complex medical
knowledge and clinical skills (O’Rourke et al., 2010). Academic
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burnout is highly prevalent among medical students (Almutairi et al.,
2022; Frajerman et al., 2019). Empirical evidence consistently shows
that medical students report significantly higher levels of both aca-
demic burnout and PSU than their non-medical peers (Ye et al., 2023;
Carrard et al., 2025). Comparative studies within health-related disci-
plines further support the rationale for considering medical student
status as a potential moderating variable. An empirical study con-
ducted in Indonesia by Lestari et al. (2026) found that nursing and
medical students reported highly comparable levels of academic burn-
out (nursing students: M = 28.69; medical students: M = 29.30). No
significant differences were observed across the three dimensions of
burnout, including emotional exhaustion, cynicism, and professional
efficacy. Similarly, a meta-analysis by Gomez-Urquiza et al. (2023)
indicated that although nursing students showed lower overall burn-
out prevalence and lower levels of depersonalization than medical
students, their levels of emotional exhaustion were comparable.
Studies in allied health fields, such as physical therapy, also report
elevated levels of burnout due to the high emotional demands associ-
ated with clinical practice (Hwang and Kim, 2022). Taken together,
these findings suggest that students in medical-related disciplines
share similar characteristics of academic burnout, particularly emo-
tional exhaustion arising from the responsibility of caring for others.
This provides empirical support for examining medical student status
as a potential moderator in the relationship between academic burn-
out and problematic smartphone use.

2.4 Sociocultural background

Sociocultural contexts significantly shape the coping styles and
strategies individuals employ when confronting negative emotions
(Matthews et al., 2021). For example, Cabras et al. (2023) found that
students in Italy and Russia adopted different coping strategies when
dealing with academic burnout. The Interaction of Person-Affect-
Cognition-Execution (I-PACE) model posits that individual factors,
including cultural background and social environment, play a signifi-
cant role in the development of PSU (Brand et al., 2019; Brand et al.,
2016). Western cultures often encourage emotional expression and
self-disclosure, while individuals from Eastern cultures may suppress
emotional expression in real-life settings and instead release emotions
in virtual spaces, such as through smartphones or the internet, poten-
tially increasing the risk of PSU (Meng et al., 2023; Ying et al., 2016).
Therefore, this study hypothesizes that sociocultural background
moderates the relationship between academic burnout and PSU, with
cultural contexts operationalized through the Social Individualism
Index (Hofstede et al., 2010).

2.5 Time of data collection

As smartphone usage for entertainment and social interaction has
increased over time, the relationship between academic burnout and
PSU may have changed. For example, Wang et al. (2023) found that
the correlation between these two variables has increased over time.
Accordingly, the time of data collection is hypothesized to moderate
the relationship between academic burnout and PSU.

2.6 Publication status

According to the chronosystem component of ecological systems
theory, the developmental trajectory of psychological and behavioral
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processes must be understood within a temporal context. As smart-
phone usage for entertainment and social interaction has increased
over time, the relationship between academic burnout and PSU may
have changed. Wang et al. (2023) found that the correlation between
these two variables has increased over time. Accordingly, the time of
data collection is hypothesized to moderate the relationship between
academic burnout and PSU.

Unpublished studies with non-significant results may be less likely
to appear in the literature (Rodgers and Pustejovsky, 2021), potentially
introducing publication bias. Therefore, this study assumes that the
effect sizes reported in unpublished studies may be smaller than those
in published ones, and publication status is considered a potential
moderator.

2.7 Measurement instruments

Variability in the measurement instruments used across studies
may also influence the observed relationship between academic burn-
out and PSU. Commonly used scales for academic burnout include
the Maslach Burnout Inventory-Student Survey (MBI-SS) developed
by Schaufeli et al. (2002) and the Learning Burnout Scale (LBS) by
Lian et al. (2006). For PSU, widely used instruments include the
Mobile Phone Addiction Index (MPAI; Leung, 2008) and the
Smartphone Addiction Scale-Short Version (SAS-SV; Kwon et al,,
2013). These tools differ in theoretical underpinnings, dimensional
structure, and target populations, all of which may impact the strength
and direction of the reported correlations. Thus, measurement tools
are treated as a potential moderator in this meta-analysis.

3 Methods

This meta-analysis has been preregistered on the Open Science
Framework (OSF) platform (Registration number: https://doi.org/10.17605/
OSEIO/TRMP3). In addition, the present meta-analysis was conducted in
accordance with the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (Moher et al., 2009, 2015).

3.1 Literature search

This study conducted a comprehensive search in the following
databases: Web of Science, Scopus, PubMed, China National
Knowledge Infrastructure (CNKI), VIP, and Wanfang Data. The
search strategy was: (“academic burnout” OR “learning burnout” OR
“student burnout” OR “school burnout” OR “educational burnout”)
AND (“problematic mobile phone use” OR “excessive mobile phone
use” OR “compulsive mobile phone use” OR “pathological mobile
phone use” OR “mobile phone addiction” OR “mobile phone overuse”
OR “mobile phone dependence” OR “problematic smartphone use”
OR “smartphone addiction” OR “nomophobia”). The search terms
were designed around the constructs of academic burnout and prob-
lematic smartphone use. The search was limited to studies published
up to September 30, 2024. A total of 327 articles were retrieved.

Studies were included in the meta-analysis based on the following
criteria: (1) The article is an empirical study that examined the rela-
tionship between academic burnout and PSU. Theoretical papers,
literature reviews, and meta-analyses were excluded. The included
studies had to provide complete data; (2) The samples across studies
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were independent. If two studies used the same sample and measured
the same variables, only one study was retained. In cases where a dis-
sertation had been published as a journal article, the published version
was included; (3) The sample size was clearly reported, and the par-
ticipants were students from elementary school to university, includ-
ing primary school, junior high school, high school, and university.
Studies involving other populations were excluded; (4) The study
reported correlation coeflicients (r) between academic burnout and
PSU, or reported values such as Cohen’s d, t, or F that could be con-
verted to r using the formulas provided by Fritz et al. (2012); (5) The
studies were published or unpublished before September 30, 2024. In
cases of duplicate data, only the earliest version was included; (6) The
language of the study was either Chinese or English. The specific pro-
cess of literature search and screening is shown in Figure 1. Based on
the above criteria, the retrieved articles were screened step by step, and
finally, 79 studies were included in the meta-analysis.

3.2 Coding procedures and quality
assessment

The included studies were coded based on the following variables:
(1) t year of data collection; (2) the cultural background of participants,
which was assessed using Hofstedes individualism index. Higher scores
indicate a higher level of individualism, whereas lower scores reflect a
higher level of collectivism (Hofstede et al., 2010); (3) average age of
participants; (4) proportion of male participants; (5) grade level, catego-
rized as primary and junior high school, senior high and secondary
vocational school, higher vocational college, undergraduate, postgradu-
ate, or mixed samples; (6) whether the sample included medical stu-
dents; (7) the instrument used to measure academic burnout; (8) the
instrument used to measure PSU. During the coding process, the fol-
lowing principles were applied: (1) Each independent sample was coded
once. If a study reported multiple independent samples, each sample
was coded separately; (2) If effect sizes were reported separately accord-
ing to participant characteristics (e.g., male/female), they were coded
independently; (3) If a study included multiple measurement indicators
of the variables, effect sizes were coded for each indicator separately.

Subsequently, the quality of each included study was assessed
based on the criteria of the Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies developed by the National
Institutes of Health (NIH). Each criterion was scored as 1 if met and
0 if not met (or not applicable) (Meng et al., 2023). According to the
total score, study quality was categorized as good (total score > 7), fair
(total score 5-7), or poor (total score < 5). The detailed quality assess-
ment for all included studies is provided in Supplementary Table S1.
Higher scores indicate better study quality.

To minimize subjectivity in the coding process, the first author
initially conducted independent coding and developed a coding
manual to standardize the procedures. Another graduate student in
psychology then performed independent coding. Any discrepancies
between the two coders were discussed collectively until consensus
was reached. Two researchers independently coded the data, and the
inter-rater reliability reached a Kappa coefficient of 0.93, indicating a
high level of agreement between coders (Landis and Koch, 1977).

3.3 Calculation of effect sizes

This study used the correlation coefficient as the effect size index
and extracted or calculated each reported correlation between
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2 Reports excluded:
>| Papers not aligned with the research
topic (n=47)
Records identified from:
Databases (n = 120)
Registers (n = 0) -
Removed after reading the
full texts(n=41;Specifically):
— Full text not provided (n=3)
.| Meta-analyses or review articles (n=16)
“| Participants are not students (n=4)
Relevant data not reported (n=18)
SR /
§ Reports of included
'g studies (n=79)
—/
FIGURE 1

Literature search flowchart.

academic burnout and PSU from the included studies. All correlation
coefficients were converted into Fisher’s z scores for the calculation of
the overall and moderating effects (Cooper et al., 2019). According to
the criteria of Cohen (1992) correlation coefficients of 0.10, 0.30, and
0.50 were considered small, medium, and large effect sizes,
respectively.

3.4 Model selection

Most primary studies included in this meta-analysis reported
multiple effect sizes derived from the same sample, resulting in statis-
tical dependencies among these effect sizes (Cheung, 2014).
Traditional meta-analytic approaches, such as fixed-effects or ran-
dom-effects models, may inflate the precision of pooled estimates due
to unaddressed dependencies (Lipsey and Wilson, 2001). To address
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the issue of effect size dependency, many studies have adopted the
three-level meta-analysis approach to handle multiple effect sizes
reported within the same study and to enhance statistical power
(Meng et al., 2023). Therefore, this study applied a three-level random-
effects model to examine the overall effect, heterogeneity, moderation
effects, and publication bias.

3.5 Heterogeneity and moderation analyses

The three-level meta-analytic model identifies three distinct
sources of variance: (1) sample variance of the effect sizes (Level 1),
(2) variance between effect sizes extracted from the same study (Level
2), and (3) variance between studies (Level 3) (Cheung, 2014).
Heterogeneity was assessed using the Q test. In addition, one-tailed
log likelihood ratio tests were conducted on the level 2 and level 3

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1768092
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Wang et al.

variances to further determine the distribution of heterogeneity (Gao
et al,, 2024). When heterogeneity was present, I* values of 25, 50, and
75% were interpreted as low, moderate, and high levels of heterogene-
ity, respectively, based on the criteria proposed by Higgins et al.
(2003). Further moderator analyses were conducted to explore the
potential sources of heterogeneity. Moderators in this study included
both continuous and categorical variables. Continuous moderators
were: (1) the proportion of male participants in the sample, (2) the
average age of participants, (3) the year the data were collected, and
(4) the individualism index of the participants’ cultural context.
Categorical moderators were: (1) educational stage of the participants,
(2) whether the participants were medical students, (3) the instrument
used to assess academic burnout, (4) the instrument used to assess
problematic smartphone use, and (5) publication status.

3.6 Publication bias and sensitivity analysis

Publication bias refers to the tendency for studies with significant
findings to be more likely published (Rodgers and Pustejovsky, 2021),
This bias may limit the representativeness of published studies for the
overall body of completed research, thus reducing the reliability of
meta-analytic results (Franco et al., 2014). To mitigate this bias, the
present meta-analysis incorporated both published journal articles
and unpublished dissertations and conference papers.

Compared to conventional publication bias detection methods,
Egger's multilevel meta-analytic (MLMA) regression provides
enhanced control over Type I errors when analyzing dependent effect
sizes (Rodgers and Pustejovsky, 2021). Given that most studies
included in this meta-analysis reported multiple correlated effect sizes,
Egger’s MLMA regression was selected to evaluate publication bias. If
Egger’s regression is significant (p < 0.05) or the funnel plot shows
asymmetry, the trim-and-fill method is applied to estimate the
number of missing studies needed to achieve symmetry (Duval and
Tweedie, 2004), If R,* > 3, L,* > 2, publication bias is considered pres-
ent (Fernandez-Castilla et al., 2021).

3.7 Data analysis

All analyses were conducted using the metafor package in R ver-
sion 4.3.0 (Viechtbauer, 2010). The restricted maximum likelihood
method was used to estimate model parameters (Viechtbauer, 2005).
A two-tailed p-value of less than 0.05 was considered statistically
significant.

4 Results
4.1 Overall effect size

A total of 79 studies were included in this meta-analysis, yielding
115 effect sizes and involving 68,162 participants. Among them, 62
were journal articles and 17 were theses or dissertations. The literature
included was published up to September 30, 2024. Basic information
of the included studies is presented in Table 1.

A three-level meta-analytic model was used to estimate the main
effect between academic burnout and PSU. Results revealed a statisti-
cally significant positive correlation between academic burnout and
PSU (r = 0.438, p < 0.001, 95%CI[0.409, 0.467]). According to Cohen
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(1992), this correlation represents a medium effect size. The forest
plots of individual and overall effect sizes are presented in Figure 2.

4.2 Heterogeneity analysis

To assess the heterogeneity of the overall variance, a Q test was
conducted. The Q value for the three-level meta-analysis model was
1523.782 (p <0.001), indicating significant heterogeneity in the
results. Further analysis using one-tailed log likelihood ratio tests was
conducted to examine the distribution of heterogeneity. The results
showed that the variance of effect sizes within the same study (Level
2,62=0.005, p < 0.001, I2 = 28.950%) and the variance between dif-
ferent studies (Level 3, 6> = 0.011, p < 0.001, 12 = 63.352%) were both
significant. Based on the criteria of Higgins et al. (2003), there was
moderate heterogeneity within studies and substantial heterogeneity
between studies. Therefore, moderator analysis was necessary to fur-
ther explain the relationship between academic burnout and problem-
atic smartphone use.

4.3 Publication bias test and sensitivity
analysis

The funnel plot is presented in Figure 3. The effect sizes were not
uniformly and symmetrically distributed above the midline, suggest-
ing potential publication bias. Therefore, Egger-MLMA regression was
conducted and found to be non-significant (z = —1.598, p = 0.110),
with an intercept of —16.298, 95% CI [—36.280, 3.682], indicating no
significant publication bias in this meta-analysis.

Trim-and-fill analysis further supported this result, with Ry" =1
and L," = 0, both below the thresholds (R,* > 3, L," > 2), suggesting no
substantial missing studies and thus minimal publication bias.

A leave-one-out sensitivity analysis was conducted by removing
each effect size and re-estimating the model. The results showed that
the main effect of academic burnout on PSU use remained significant
in all cases, with correlation coefficients ranging from 0.434 to 0.442.
These findings indicate that the current meta-analytic results are
robust and reliable.

4.4 Analysis of moderators

Meta-regression was conducted to examine whether demographic
variables (grade, proportion of male participants, medical student
status), study characteristics (individualism index, data collection
year), publication type (thesis vs. journal article), and measurement
instruments (for academic burnout and PSU) moderated the relation-
ship between academic burnout and PSU. Among demographic vari-
ables, no significant moderating effects were found for grade
(F=0.306, p =0.908), proportion of male participants (F = 0.167,
p =0.684), or medical student status (F = 1.136, p = 0.325).

Among study characteristics, the year of data collection signifi-
cantly moderated the relationship (F (1, 31) = 8.940, p < 0.05), with
the correlation between academic burnout and PSU use increasing
over time (f = 0.026, p = 0.005). No significant moderation effects
were found for the individualism index (F = 2.153, p = 0.145) or pub-
lication status (F = 0.616, p = 0.434).

Regarding measurement tools, the type of instrument used to
assess PSU showed a significant moderating effect (F (1, 110) = 2.551,
P <0.05). Specifically, studies using the SAS-C reported a stronger cor-
relation (r=0.494, p < 0.05). However, the measurement tool for
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TABLE 1 Characteristics of original studies included in the meta-analysis.

Number  Study Survey N (sample r(effect Country Individualism Mean Gender Sample type Medical Academic PSU Publication
name year size) size) index (IDV) age (% male) students  burnt measurement  type
(First (Y/N) measurement (Journal/
author, Thesis)
year)
Primary and
Journal
1 Bai et al. (2020) 2018 1794 0.168 China 43 12.6 0.51 secondary school N MBI-SS MPAI
Article
students
Cheng and Postgraduate Journal
2 NA 673 0.510 China 43 NA NA N ABQ-GS MPAI
Zhang (2020) students Article
Chen et al. Undergraduate Journal
3 NA 2,110 0.274 China 43 NA 0.51 N LBS MPDQ
(2023) students Article
Hao et al. Undergraduate Journal
4 2020 748 0.348 China 43 20.12 0.24 N LBS SAS-SV
(2021) students Article
Hao et al. Undergraduate Journal
5 2020 766 0.244 China 43 20.1 0.26 N LBS SAS-SV
(2022) students Article
Undergraduate Journal
6 Hu et al. (2024) NA 628 0.429 China 43 27.62 0.38 Y LBS MPATS
students Article
Jiang et al. High School Journal
7 NA 828 0.510 China 43 16.79 0.34 N ASBI MPATS
(2024) students Article
Undergraduate Journal
8 Jin et al. (2024) 2023 930 0.547 China 43 NA 0.29 N MBI-SS MPDIS
students Article
High school Journal
9 Kaya (2024) NA 403 0.438 Turkey 46 16.024 0.41 N SBS SAS-SV
students Article
Li W.etal. Vocational college Journal
10 NA 1,253 0.420 China 43 18.78 0.46 N LBS MPATS
(2024) students Article
Journal
11 Lietal. (2021) 2020 2077 0.503 China 43 16.27 0.14 Adolescents N LBS SRQ-APMPU
Article
Undergraduate Journal
2022 1,564 0.520 China 43 19.14 0.55 N LBS SAS-C
students Article
12 Liu et al. (2023)
Undergraduate Journal
2023 1,564 0.500 China 43 19.14 0.55 N LBS SAS-C
students Article
Qin et al. Undergraduate Journal
13 NA 964 0.400 China 43 20.03 NA N LBS MPATS
(2020) students Article
Samek et al. United Undergraduate Journal
14 NA 132 0.200 60 18.8 0.47 N MBI-SS SABAS
(2024) States students Article
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TABLE 1 (Continued)

Number  Study Survey N (sample r(effect Country Individualism Mean Gender Sample type Medical Academic PSU Publication
name year size) size) index (IDV) age (% male) students  burnt measurement  type
(First (Y/N) measurement (Journal/
author, Thesis)
year)
Middle school Journal
2019 2,260 0.390 China 43 12.67 0.50 N MBI-SS SAS-SV
Wang et al. students Article
® (2023) 43 12.67 0.50 Middle school N MBI-SS SAS-SV Journal
2020 2,260 0.400 China
students Article
16 Yang et al. NA 752 0.301 China 43 19.36 0.34 Undergraduate N MBI-SS MPAI Journal
(2024) students Article
17 Yao et al. (2025) 2023 810 0.390 China 43 14.56 0.48 Adolescents N ASBI SAS-SV Journal
Article
18 Ye et al. (2023) 2022 2,948 0.473 China 43 NA 0.25 Undergraduate Mixed LBS SAS Journal
students Article
19 Zhang C. et al. NA 771 0.356 China 43 19.87 0.36 Undergraduate N LBS MPATS Journal
(2021) students Article
NA 704 0.405 China 43 24.68 0.28 Postgraduate N LBS MPATS Journal
students Article
20 Zhang C.-H et NA 1,062 0.368 China 43 19.52 0.40 Undergraduate and | Y LBS MPATS Journal
al. (2021) vocational college Article
students
21 Zhang H. et al. 2020 1,256 0.360 China 43 20.09 0.32 Undergraduate Mixed LBS GSP Journal
(2023) students Article
22 Zhang et al. 2022 3,190 0.435 China 43 21.6 0.38 Undergraduate Y LBS SAS-SV Journal
(2024) students Article
23 Zhou et al. 2020 1,445 0.431 China 43 19.65 NA Undergraduate Y LBS SAS-SV Journal
(2022) students Article
24 Zhu et al. 2022 823 0.421 China 43 18.55 0.61 Undergraduate N MBI-SS SAS-SV Journal
(2023) students Article
(Continued)
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TABLE 1 (Continued)

Survey N (sample r(effect Country Individualism Mean Gender Sample type Medical Academic PSU Publication
year size) size) index (IDV) age (% male) students  burnt measurement  type
(Y/N) measurement (Journal/
Thesis)
25 Wan (2020) NA 537 0.440 China 43 NA NA Middle school N ASBI MPAI Thesis
students
NA 621 0.380 China 43 NA NA Undergraduate N ASBI MPAI Thesis
students
2017 602 0.350 China 43 17.07 NA Secondary school N ASBI MPAI Thesis
students and
university students
2018 602 0.370 China 43 17.07 NA Secondary school N ASBI MPAI Thesis
students and
university students
26 He et al. (2022) NA 1,191 0.410 China 43 17.38 0.51 Secondary school N ASBI MPAI Journal
students and Article
university students
27 Yu et al. (2022) 2020 196 0.440 China 43 NA 0.15 Undergraduate Y LBS MPATS Journal
students Article
28 Nong (2022) NA 786 0.517 China 43 NA 0.38 Undergraduate N LBS MPAI Journal
students Article
29 Feng and Tao NA 704 0.466 China 43 NA 0.46 Undergraduate N LBS SAS-C Journal
(2019) students Article
30 LiuJ. et al. 2020 239 0.463 China 43 NA 0.36 Undergraduate Y LBS MPATS Journal
(2022) students Article
31 Liu et al. (2019) NA 881 0.450 China 43 20.39 0.50 Undergraduate N ASBI MPATS Journal
students Article
32 Liu et al. (2021) NA 323 0.471 China 43 21.61 0.22 Undergraduate N ASBI MPATS Journal
students Article
33 Lu (2017) 2016 364 0.363 China 43 NA 0.52 Middle school N ASBI MPDS-MSS Journal
students Article
34 Wu et al. (2022) 2020 883 0.474 China 43 NA 0.24 Undergraduate Mixed LBS MPATS Journal
students Article
(Continued)
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TABLE 1 (Continued)

Number  Study Survey N (sample r(effect Country Individualism Mean Gender Sample type Medical Academic PSU Publication
name year size) size) index (IDV) age (% male) students  burnt measurement  type
(First (Y/N) measurement (Journal/
author, Thesis)
year)
35 Zhou (2021) NA 592 0.450 China 43 NA 0.22 Undergraduate and | N LBS MPAI Thesis
vocational college
students
36 Cui (2023) NA 591 0.500 China 43 NA 0.53 Middle school N ASBI MPAI Thesis
students
37 Zhang W. et al. NA 619 0.277 China 43 NA 0.10 Associate degree Y LBS MPAI Journal
(2023) students Article
38 Zhang and NA 218 0.404 China 43 NA 0.54 Vocational college N LBS MPATS Journal
Shen (2015) students Article
39 Zhang et al. NA 239 0.348 China 43 NA 0.68 Undergraduate Y LBS MPAI Journal
(2019) students Article
40 ZhangF. et al. 2019 910 0.442 China 43 NA 0.54 Undergraduate N LBS SAS-C Journal
(2020) students Article
41 Zhang Y. et al. 2017 635 0.338 China 43 19.21 0.39 Undergraduate N LBS SAS Journal
(2020) students Article
42 Zhang (2017) NA 459 0.484 China 43 16.82 0.41 High school N ASBI MPAI ‘Thesis
students
43 Zhang (2021) NA 3,090 0.385 China 43 NA 0.39 Undergraduateand | Y LBS MPATS Thesis
associate degree
students
44 Quetal. (2017) NA 582 0.399 China 43 20.89 0.23 Vocational college N LBS MPATS Journal
students Article
45 Cao (2018) NA 193 0.348 China 43 NA 0.45 Undergraduate N LBS SAS-C Journal
students Article
46 LiB.etal. NA 1,505 0.600 China 43 13.66 0.51 Middle school N ASBI MPAI Journal
(2022) students Article
47 LiC.etal 2020 511 0.463 China 43 20.25 0.23 Undergraduate N LBS MPATS Journal
(2022) students Article
48 Liang (2019) NA 807 0.209 China 43 NA 0.28 Vocational school Y ASBI MPATS Thesis

and higher
vocational college

students

(Continued)
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TABLE 1 (Continued)

Survey N (sample r(effect Country Individualism Mean Gender Sample type Medical Academic PSU Publication
year size) size) index (IDV) age (% male) students  burnt measurement  type
(Y/N) measurement (Journal/
Thesis)
49 Shen (2017) NA 218 0.404 China 43 NA 0.54 Higher vocational N LBS MPATS Journal
college students Article
50 Wang et al. NA 388 0.673 China 43 NA 0.44 Undergraduateand | N LBS MPATS Thesis
(2020) graduate students
51 Cheng (2021) 2019 885 0.402 China 43 20.63 0.26 Undergraduate N LBS MPAI Journal
students Article
52 Cheng (2019) NA 673 0.510 China 43 NA 0.50 Postgraduate N QPAB MPAI Thesis
students
53 Nie (2014) NA 352 0.103 China 43 18.41 0.29 Secondary N ASBI MPAI Thesis
vocational school
students
54 Hu (2022) NA 576 0.470 China 43 NA 0.48 Middle school N MSABQ MPAI Thesis
students
55 Ge (2013) NA 211 0.305 China 43 16.86 0.76 Secondary N ASBI MPATS Journal
vocational school Article
students
56 Jiang et al. NA 308 0.450 China 43 NA 0.57 Undergraduate N ASBI MPPUS Journal
(2017) students Article
57 Xue et al. NA 373 0.539 China 43 NA 0.43 Undergraduate Mixed LBS MPAI Journal
(2022) students Article
58 Yuan and Ma 2022 1,097 0.556 China 43 NA NA Higher vocational N LBS SAS-C Journal
(2024) college students Article
59 Zhao (2024) 2023 1,027 0.330 China 43 NA 0.49 Secondary school N ASBI SAS-SV Thesis
students
60 Deng (2021) NA 296 0.330 China 43 NA 0.66 Secondary N LBS MPAI Journal
vocational school Article
students
61 Zou (2018) NA 316 0.237 China 43 NA 0.41 Middle school N ASBI MPDS-MSS Thesis
students
62 Lu and Zhou NA 1,095 0.379 China 43 17.05 0.05 Vocational college Y LBS MPATS Journal
(2019) students Article
(Continued)
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TABLE 1 (Continued)

Number  Study Survey N (sample r(effect Country Individualism Mean Gender Sample type Medical Academic PSU Publication
name year size) size) index (IDV) age (% male) students  burnt measurement  type
(First (Y/N) measurement (Journal/
author, Thesis)
year)
63 Lu (2023) NA 1,418 0.641 China 43 NA 0.76 Undergraduate and | N LBS-PCS SAS-C Thesis
graduate students
64 Chen et al. NA 1791 0.470 China 43 NA 0.24 Undergraduateand | N LBS SAS-C Journal
(2022) associate degree Article
students
65 Chen et al. NA 483 0.476 China 43 NA 0.18 Undergraduate N LBS MPATS Journal
(2024) students Article
66 Chen et al. NA 812 0.470 China 43 NA 0.35 Undergraduate Y LBS MPATS Journal
(2021) students Article
67 Chen (2019) NA 872 0.440 China 43 NA 0.74 Secondary N LBS-SVSS SAS-C Thesis
vocational school
students
68 LiQ.etal NA 290 0.230 China 43 NA 0.40 Undergraduate N LBS MPAI Journal
(2022) students Article
69 Wei et al. 2022 1,345 0.497 China 43 NA 0.11 Undergraduate Y LBS SAS-SV Journal
(2023) students Article
70 Gu et al. (2021) NA 389 0.481 China 43 NA 0.38 Undergraduate Mixed LBS MPATS Journal
students Article
71 Ma et al. (2020) 2019 357 0.430 China 43 20.05 0.10 Undergraduate Y LBS MPAI Journal
students Article
72 Ma (2019) NA 274 0.514 China 43 NA 0.39 Secondary N ASBI SAS-C Thesis
vocational school
students
73 Huang and NA 274 0.410 China 43 NA 0.42 Undergraduate N LBS MPDQ-US Journal
Zhou (2016) students Article
74 Ye (2021) NA 312 0.548 China 43 NA 0.49 Primary and N ASBI MPAI Thesis
secondary school
students
(Continued)
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TABLE 1 (Continued)

Survey N (sample r(effect Country Individualism Mean Gender Sample type Medical Academic PSU Publication
year size) size) index (IDV) age (% male) students  burnt measurement  type
(Y/N) measurement (Journal/
Thesis)
75 Li et al. (2020) 3 NA 825 0.290 China 43 20.12 0.25 Undergraduate Y LBS MPAI Journal
students Article
NA 825 0.250 China 43 20.12 0.25 Undergraduate Y LBS MPAI Journal
students Article
NA 825 0.100 China 43 20.12 0.25 Undergraduate Y LBS MPAI Journal
students Article
76 Liu and Jin 12 NA 397 0.390 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
(2018) students Article
NA 397 0.320 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
NA 397 0.220 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
NA 397 0.390 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
NA 397 0.320 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
NA 397 0.240 China 43 NA 0.56 Undergraduate N LBS MPAIL Journal
students Article
NA 397 0.100 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
NA 397 0.330 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
NA 397 0.200 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
NA 397 0.150 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
NA 397 0.090 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
NA 397 0.190 China 43 NA 0.56 Undergraduate N LBS MPAI Journal
students Article
(Continued)
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TABLE 1 (Continued)

Number  Study Survey N (sample r(effect Country Individualism Mean Gender Sample type Medical Academic PSU Publication
name year size) size) index (IDV) age (% male) students  burnt measurement  type
(First (Y/N) measurement (Journal/
author, Thesis)
year)
77 Yu et al. (2023) NA 182 0.169 China 43 NA 0.27 Undergraduate N LBS SMPDS Journal
students Article
NA 182 0.385 China 43 NA 0.27 Undergraduate N LBS SMPDS Journal
students Article
NA 182 0.598 China 43 NA 0.27 Undergraduate N LBS SMPDS Journal
students Article
NA 182 0.334 China 43 NA 0.27 Undergraduate N LBS SMPDS Journal
students Article
78 Cheng et al. 2017 607 0.321 China 43 NA 0.39 Vocational college N LBS MPAI Journal
(2018) students Article
2017 607 0.277 China 43 NA 0.39 Vocational college N LBS MPAI Journal
students Article
2017 607 0.209 China 43 NA 0.39 Vocational college N LBS MPAI Journal
students Article
2017 607 0.272 China 43 NA 0.39 Vocational college N LBS MPAI Journal
students Article
(Continued)
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TABLE 1 (Continued)

79

Shi (2023)

12

Survey N (sample r(effect Country Individualism Mean Gender Sample type Medical Academic PSU Publication
year size) size) index (IDV) age (% male) students  burnt measurement  type
(Y/N) measurement (Journal/
Thesis)

NA 550 0.363 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

NA 550 0.381 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

NA 550 0.313 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

NA 550 0.313 China 43 NA 0.51 Postgraduate N QPAB MPAIL Thesis
students

NA 550 0.357 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

NA 550 0.397 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

NA 550 0.328 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

NA 550 0.266 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

NA 550 0.310 China 43 NA 0.51 Postgraduate N QPAB MPAIL Thesis
students

NA 550 0.323 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

NA 550 0.262 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

NA 550 0.238 China 43 NA 0.51 Postgraduate N QPAB MPAI Thesis
students

Academic burnout measures: MBI-SS = Maslach Burnout Inventory-Student Survey; LBS = Learning Burnout Scale for Undergraduates; ABQ-GS = Academic Burnout Questionnaire for Graduate Students; ASBI = Adolescent Student Burnout Inventory; SBS = School
Burnout Scale; QPAB = Questionnaire of Postgraduates’ Academic Burnout; MSABQ = Middle School Students” Academic Burnout Questionnaire; LBS-PCS = Learning Burnout Scale for Police Colleges Students; LBS-SVSS = Self-Developed Learning Burnout Scale for
Secondary Vocational School Students. Problematic smartphone use measures: MPAI = Mobile Phone Addiction Index; MPDQ = Mobile Phone Dependence Questionnaire; SAS-SV = Smartphone Addiction Scale-Short Version; MPATS = Mobile Phone Addiction
Tendency Scale; MPDIS = Chinese Version of the Mobile Phone Dependence Index Scale; SRQ-APMPU = Self-Rating Questionnaire for Adolescent Problematic Mobile Phone Use; SAS-C = Smartphone Addiction Scale for College Students; GSP = Generic Scale of
Phubbing; MPDS-MSS = Mobile Phone Dependency Scale of Middle School Students; SABAS = Six-Item Smartphone Application-Based Addiction Scale; SAS = Smartphone Addiction Scale; MPPUS = Mobile Phone Problem Usage Scale; MPDQ-US = Self-Developed

Mobile Phone Dependence Questionnaire for University Students; SMPDS = Self-Developed Mobile Phone Dependence Scale.
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academic burnout did not significantly moderate the relationship
(F=1.228, p = 0.303). Detailed results are presented in Table 2.

5 Discussion

5.1 The relationship between academic
burnout and PSU

This study employed a three-level meta-analysis to examine the
relationship between academic burnout and PSU. The main effect
analysis revealed a significant positive correlation between the two
variables, with a moderate effect size. This finding provides broader
empirical support for the link between academic burnout and PSU use
among students.

The result aligns with the CIUT, which posits that PSU serves as
a maladaptive coping strategy to escape from real-life stressors and
negative emotions by seeking emotional relief in virtual environments
(Kardefelt-Winther, 2014). Previous studies have shown that academic
burnout is associated with individuals’ negative emotions (Cheng et
al.,, 2020). When students experience these emotions, they may turn
to the internet for temporary relief (Kardefelt-Winther, 2014). Ideally,
students facing academic difficulties or emotional distress due to high
demands should adopt more adaptive coping strategies (Guo et al,,
2025). However, given the ubiquity of smartphones and their capacity
to provide instant gratification, students may tend to overuse them as
a way to manage their burnout, which in turn increases the likelihood
of problematic use. This finding is consistent with previous research
(Wang et al., 2023). Consistent with the Job Demands-Resources
(JD-R) model posits that any form of work requires a balance between
job demands and job resources. When job demands increase and job
resources decrease, individuals are more likely to experience burnout
(Schaufeli and Bakker, 2004). In the context of education, students’
academic responsibilities can be conceptualized as their work tasks
within the academic environment (Schaufeli et al., 2002). PSU may
reduce students’ available cognitive and emotional resources for aca-
demic engagement. This reduction in perceived academic resources
can increase the likelihood of academic burnout (Zhang H. et al,,
2023; Zhou et al., 2022). Furthermore, when students devote a sub-
stantial amount of time to escapism or entertainment activities
through smartphones, they may gradually lose interest in real-life
academic tasks, which can further contribute to disengagement and
emotional exhaustion (Chen et al., 2023). Students with severe PSU
are often found to lag behind their peers academically (Hawi and
Samaha, 2016). As a result, they may need to invest even more effort
to catch up. However, PSU can easily distract attention (Feng et al.,
2019), leading to decreased motivation and enthusiasm for learning
(Hu et al., 2024), which may in turn lead to a decline in academic
enthusiasm and motivation, as well as the development of negative
attitudes toward learning (Hu et al., 2024). Over time, these negative
academic experiences may increase the risk of academic burnout
(Wang et al., 2023; Zhu et al., 2023).

The significant variance observed at both the within-study (Level
2) and between-study (Level 3) levels indicates heterogeneity in the
main effect. This suggests that the relationship between academic
burnout and PSU cannot be interpreted in isolation (Harrer et al.,
2021). Contextual factors may influence this association. Therefore, it
is necessary to investigate potential moderating variables to explain
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the observed heterogeneity and gain a deeper understanding of the
relationship between the two constructs.

5.2 Moderating effects on the relationship
between academic burnout and PSU

This study identified the measurement tool for PSU as a signifi-
cant moderator in the relationship between academic burnout and
PSU. Specifically, studies using the SAS-C reported significantly
higher correlation coefficients than those using other instruments.
This may be attributed to the cultural context in which the scale was
developed. Both the MPATS and SAS-C were designed based on
Chinese college student samples. However, the SAS-C incorporated
insights from smartphone application addiction research in addition
to traditional internet addiction frameworks, resulting in a more com-
prehensive measurement across multiple dimensions (Su et al., 2014).
In contrast, the SAS-SV was developed in Korea for Korean students
(Kwon et al., 2013). Moreover, the SAS-C was specifically tailored to
university students, enhancing its precision in measuring the associa-
tion between academic burnout and PSU.

The year of data collection also emerged as a significant modera-
tor. The increasing accessibility of smartphones and rising ownership
rates have expanded opportunities for ubiquitous smartphone use,
including contexts such as classroom settings or driving (Billieux et
al., 2015a), which may further exacerbate patterns of problematic
usage. This trend may also reflect the increasing academic and psy-
chological pressure faced by students in recent years (Clabaugh et al.,
2021; Von Keyserlingk et al., 2022). When students experience exces-
sive stress without adequate relief, they may turn to smartphone-based
social platforms for immediate distraction and emotional release
(Ducasse et al., 2017). Thus, smartphones have evolved from mere
communication devices into tools for managing negative emotions.
Furthermore, the COVID-19 pandemic has led to prolonged online
learning, which increases feelings of isolation, stress, and distraction
(Xu et al., 2020), while reduced social support and interaction may
heighten the risk of academic burnout (Wang et al., 2020). All of these
factors may contribute to the strengthening of the relationship
between academic burnout and PSU.

Other moderators, however, were found to be non-significant.
Demographic variables, including grade, gender, and whether the
sample consisted of medical students, did not significantly moderate
the relationship. Prior research has similarly shown that age and
gender do not play significant roles in this relationship (Hu et al.,
2024; Jiang et al., 2024). Although PSU has been shown to negatively
impact both mental health and academic performance among medical
students (Rozgonjuk et al., 2018; Zhong et al., 2022), the current meta-
analysis included only a small number of studies specifically targeting
this population. Interestingly, the highest effect size was found in stud-
ies with mixed samples of medical and non-medical students, suggest-
ing that continued attention should be paid to the mental health and
academic performance of medical students (Leow et al., 2023). It is
also worth considering the nature of study, that is, the academic dis-
cipline or training context, as a potential factor in explaining the
observed patterns, even though medical student status did not show
a significant moderating effect. For students in helping professions
such as medicine and nursing, the core of their training involves
responding to the suffering and needs of others. This professional ori-
entation requires students to engage in continuous emotional labor
and empathic engagement from the early stages of clinical training.
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FIGURE 2
Forest plot for the relation between academic burnout and PSU.

Such unique stressors may increase the risk of compassion fatigue and
emotional exhaustion. As a result, the pathway from academic
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burnout to problematic smartphone use may become stronger, with
smartphone use functioning as a form of immediate relief or maladap-
tive coping through avoidance (Wolotira, 2023; Gémez-Urquiza et
al,, 2023).

Empirical comparisons within health-related disciplines further
support this interpretation. For example, nursing students and medi-
cal students have been found to report highly similar levels of overall
burnout (Lestari et al., 2026). Students in allied health professions,
such as physical therapy, also demonstrate elevated levels of burnout
due to the demands associated with clinical training (Hwang and Kim,
2022). These findings suggest that the nature of study or training con-
text may influence both burnout levels and coping strategies, which in
turn may affect students’ problematic smartphone use. Future research
should therefore pay closer attention to academic burnout and prob-
lematic smartphone use among students in these disciplines.

The moderating effect of sociocultural background was not statisti-
cally significant. However, this finding should be interpreted with cau-
tion because the cultural representation of the included studies was
highly imbalanced. Specifically, only two studies involved participants
from countries other than China, namely Tiirkiye and the United States
(Kaya, 2024; Samek et al., 2024). This uneven distribution of samples
substantially limited the statistical power to detect cross-cultural mod-
erating effects and also restricted the external validity of the findings.
Therefore, the present results should not be generalized to different
cultural contexts. Future meta-analytic research should include studies
from a wider range of cultural backgrounds in order to more compre-
hensively examine potential sociocultural moderating effects.

Publication status was also not a significant moderator. Meta-
analyses strive for comprehensive coverage of available studies. Despite
extensive database searches in the current study, some unpublished
works may have been difficult to retrieve. Future research should aim
to collect a more complete and systematic body of literature to enhance
the robustness of the findings. Finally, the type of measurement tool
used for academic burnout did not significantly moderate the relation-
ship. The most commonly used instruments in the included studies
were the Student Learning Burnout Scale developed by Lian et al.
(2006) and Wu et al. (2007), and the Maslach Burnout Inventory—
Student Survey (MBI-SS) developed by Schaufeli et al. (2002).

These tools were grounded in the conceptual and three-dimen-
sional model of occupational burnout proposed by Maslach and Leiter
(1997). Although the samples used in scale development differed,
these tools comprehensively capture the construct of academic
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TABLE 2 Moderator analysis of the relationship between academic burnout and problematic smartphone use.

Moderator Intercept/ P (95% Cl) Level2 Level 3
mean z (95%
Cl)
Demographic variables
Grade 0.306 0.908 0.005 0.012
0.437
Primary and 0.469 (0.360,
7 (0.345, 8.559
junior high 0.577)%#%
0.519)
High school and 0.399
0.424 (0.326,
secondary 8 —0.045 (—0.191, 0.101) (0.315, 8.567
0.522)%:#:*
Vocational student 0.479)
0.387
Higher vocational 0.409 (0.315,
11 —0.060 (—0.204, 0.084) (0.305, 8.603
student 0.503) %%
0.464)
0.407
Undergraduate 0.432 (0.391,
58 —0.037 (—0.153, 0.080) (0.372, 20.834
students 0.473)%%%
0.440)
0.435
Postgraduate 0.466 (0.348,
15 —0.003 (—0.163, 0.158) (0.335, 7.818
students 0.584)%:#*
0.523)
0.429
0.461 (0.389,
Mixed samples 14 —0.008 (—0.138, 0.123) (0.370, 12.665
0.533) %%
0.487)
0.435 (0.404,
Proportion of males 107 0.041(—0.159,0.241) - 0.408 0.167 0.684 0.006 0.011
0.466) %%
Medical student
1.136 0.325 0.005 0.0109
status
0.384
0.405 (0.337,
Medical students 17 - (0.326, 11.934
0.472)%s#%
0.440)
0.414
Non-medical 0.441 (0.408,
93 0.037 (—0.039, 0.112) (0.387, 26.009
students 0.475) %%
0.441)
0.464
0.504 (0.387,
Mixed sample 5 0.100 (—0.035, 0.234) (0.368, 8.554
0.621)%s#:%
0.552)
Research background characteristics
0.438
Sociocultural context 115 —0.013(—0.031, 0.005) - —1.467 2.153 0.145 0.005 0.011
(0.409,0.468) %
0.429 (0.392,
Data collection year 33 0.026 (0.008, 0.044)** - 2.990 8.940 0.005 0.000 0.008
0.467)%%
Publication status 0.616 0.434 0.005 0.0111
0.407
0.432 (0.399,
Journal articles 84 (0.379, —0.785
0.465) %%
0.433)
0.430
Theses/ 0.460 (0.398,
31 0.028 (—0.043, 0.099) (0.378, 0.785
Dissertations 0.523)%:#:*
0.479)
Measurement factors
Academic burnout
1.228 0.303 0.005 0.011
scale
(Continued)
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Moderator Intercept/ B (95% Cl) Level2 Level 3
mean z (95%
Cl)
0.410
0.436 (0.399,
LBS 69 (0.379, 23212
0.473)5%
0.440)
0.410
0.437 (0.375,
ASBI 21 0.001 (—0.071,0.073) (0.358, 13.965
0.499)%%
0.460)
0.401
0.425 (0.260,
QPAB 13 —0.011 (—0.180, 0.158) (0.254, 5.1102
0.590)%+
0.531)
0354
0.369 (0.264,
MBI-SS 7 —0.067 (=0.179, 0.045) (0.258, 6.9347
0.475)%5%
0.443)
0.505
0.556 (0.426,
Others 4 0.120 (—0.015, 0.256) (0.403,
0.687)%+
0.597)
PSU scale 2.551 0.043 0.005 0.009
0381 16.490
0.402 (0.353,
MPAI 55 (0.340,
0.450)%+
0.421)
MPATS 24 0.461 (0.408, 0.016 (—0.075, 0.108) 0.430 17.267
0.514)%5% (0.387,
0.473)
SAS-SV 11 0.418 (0.341, 0.060 (=0.012, 0.131) 0.396 10.716
0.495)% (0.329,
0.456)
SAS-C 10 0.543 (0.461, 0.142 (0.046, 0.237)** 0.494 13.017
0.626)%+* (0.430,
0.555)
Others 15 0.410 (0.337, 0.008 (=0.079, 0.095) 0.388 11.186
0.482)+ (0.326,
0.447)

Level 2 variance refers to within-study variance; Level 3 variance refers to between-study variance. k = number of effect sizes; mean z = Fisher’s z-transformed effect size; CI = confidence

interval; § = regression coefficient from meta-regression; r = Pearson correlation coefficient; df = degrees of freedom. LBS = Learning Burnout Scale for Undergraduates; ASBI = Adolescent
Student Burnout Inventory; QPAB = Questionnaire of Postgraduates’ Academic Burnout; MBI-SS = Maslach Burnout Inventory-Student Survey; MPAI = Mobile Phone Addiction Index;
MPATS = Mobile Phone Addiction Tendency Scale; SAS-SV = Smartphone Addiction Scale-Short Version; SAS-C = Smartphone Addiction Scale for College Students. *p < 0.05;

#p < 0.013%%p < 0.001.

burnout, which may explain the non-significant moderating effect of
the measurement instrument.

5.3 Limitation and future directions

This study employed a three-level meta-analysis to synthesize
empirical findings on the relationship between academic burnout
and PSU. It also examined potential moderators influencing this
relationship. First, the results support the assumptions of the
CIUT. Secondly, data collection time and the measurement tool
for PSU were the key moderators influencing the relationship

Frontiers in Psychology 19

between academic burnout and PSU. This indicates that the
strength of this association is shaped not only by methodological
characteristics of the studies but also by temporal variations, con-
sistent with Bronfenbrenner’s ecological systems theory. Finally,
this study incorporated samples from diverse cultural back-
grounds, enhancing the cultural breadth of the analysis. This pro-
vides a valuable foundation for future cross-cultural research.
This study also offers several practical implications. The sig-
nificant association between academic burnout and PSU indi-
cates that reducing academic burnout may reduce PSU among
students. First, families and educational institutions can mitigate
academic burnout and reduce problematic smartphone use by
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cultivating supportive environments and strengthening social
support systems (Ye et al., 2021). Second, mental health profes-
sionals should pay attention to the potential risk of problematic
smartphone use in students experiencing academic burnout.
Helping students adopt more adaptive coping strategies when
facing academic difficulties and negative emotions may reduce
the likelihood of problematic smartphone behavior (Ma et al.,
2022). Third, implementing targeted interventions such as group
therapy and mindfulness programs (Liu F. et al., 2022; Tang et
al., 2021) can enhance academic motivation, alleviate burnout,
and lower risks of problematic smartphone use. These strategies
collectively address both academic burnout and its behavioral
consequences.

This study has several aspects that warrant further improvement.
First, the data were based on self-reports from participants, suggest-
ing that future research should incorporate additional assessment
methods to more accurately examine the relationship between aca-
demic burnout and problematic smartphone use. Second, the cultural
representativeness of the included studies was limited. Most of the
studies included in this meta-analysis were conducted in China,
while only a small number were carried out in other cultural contexts.
This imbalance in the sample distribution restricts the cross-cultural
generalizability and external validity of the findings. Therefore, the
conclusions of this meta-analysis should primarily be interpreted
within the context of China or similar cultural settings. Future
research should include more culturally diverse samples in order to
better examine potential cross-cultural differences in the relationship
between academic burnout and problematic smartphone use. Finally,
previous research has identified psychological traits such as resilience
and anxiety as relevant factors influencing the relationship between
academic burnout and problematic smartphone use (Hao et al., 2021;
Hao et al,, 2022; Jiang et al., 2024). Future investigations should fur-
ther expand the range of moderating variables to deepen the under-
standing of this relationship.

6 Conclusion

This study employed a three-level meta-analytic approach to
reveal a significant positive correlation between academic burnout
and problematic smartphone use. This relationship was moderated
by the time of data collection and the measurement instruments
used to assess problematic smartphone use. Specifically, studies
employing the SAS-C reported significantly stronger correlations
between academic burnout and PSU compared to studies using
other instruments. In contrast, factors such as participants’ grade,
gender, medical student status, sociocultural background, publica-
tion status, and the measurement tools for academic burnout did
not significantly moderate the relationship between academic burn-
out and PSU. It should be noted that the non-significant moderating
effect of sociocultural background should be interpreted with cau-
tion, as most of the included studies were conducted in China,
which limits the cross-cultural representativeness of the findings.
This study contributes to a deeper understanding of the impact of
academic burnout on PSU and offers valuable insights for the devel-
opment of prevention and intervention strategies targeting prob-
lematic smartphone behavior.
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