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Abstract

Background To explore the associations between anxiety and depression symptoms and academic burnout among
children and adolescents in China, and to examine the role of resilience and self-efficacy in addressing academic
burnout.

Methods A total of 2,070 students in grades 4-8 were recruited from two primary and three middle schools in
Shanghai, completed the Elementary School Student Burnout Scale (ESSBS), the Multidimensional Anxiety Scale

for Children-Chinese (MASC-C), the Center for Epidemiological Studies Depression Scale (CES-D), the Connor-
Davidson Resilience Scale (CD-RISC), and the General Self-Efficacy Scale (GSES), with 95.04% effective response rate.
Multivariable regression analyses examining the associations between anxiety / depression symptoms and academic
burnout (as well as the associations between resilience / self-efficacy and academic burnout) were performed using
STATA 16.0 and SmartPLS 3.0.

Results Anxiety symptoms (8=0.124, p<0.01) and depression symptoms (3=0.477, p <0.01) were positively
correlated with academic burnout. Resilience partially mediated the association between depression symptoms
and academic burnout (6=0.059, p<0.01), with a mediation rate of 12.37%. Self-efficacy partially mediated the
associations between anxiety symptoms and academic burnout (=0.022, p<0.01) and between depression
symptoms and academic burnout (8=0.017, p<0.01), with mediation rates of 17.74% and 3.56%, respectively.
Resilience and self-efficacy together (=0.041, p <0.01) formed a mediating chain between depression symptoms
and academic burnout, with a mediation rate of 8.6%.

Conclusions Anxiety and depression symptoms were positively associated with academic burnout. Resilience and
self-efficacy were found to mediate the associations partially.
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Background

Academic burnout is a serious and widespread prob-
lem that can limit the educational achievement of pri-
mary and secondary school students [1, 2]. It is defined
as tiredness and loss of interest in learning due to exces-
sive pressure, resulting in emotional exhaustion, deper-
sonalization, and diminished personal accomplishment
[3, 4]. Students who experience academic burnout can
face considerable mental distress, including feelings of
anxiety, depression, frustration, hostility, or fear [4]. As
academic burnout increases the likelihood of academic
underachievement, truancy, and school dropout, it can
seriously impact the learning outcomes and later aca-
demic success of affected students [5-7].

One major factor influencing the risk and severity of
academic burnout is mental health. In the existing edu-
cation literature, researchers have repeatedly found that
symptoms of mental health conditions like anxiety and
depression are correlated with a higher risk of academic
burnout across a wide range of student ages [8, 9]. For
instance, a cohort study in South Korea found that aca-
demic burnout levels among 7th and 8th grade adoles-
cents tended to increase with age and were exacerbated
by symptoms of depression [10]. Another study in Spain
also identified a correlation between high anxiety levels
and high levels of academic burnout among older stu-
dents who were preparing for university entrance exams
[11]. In a study of American physician assistant students,
it indicated that anxiety and depression symptoms signif-
icantly predicted the emotional exhaustion that is asso-
ciated with academic burnout, with depression similarly
being associated with the depersonalization that is also
associated with academic burnout [12].

While academic burnout can arise among students
across a wide variety of ages, many researchers have
emphasized the importance of studying mental health
conditions and academic burnout among students in late
primary school and middle school in particular. In addi-
tion to exacerbating academic burnout, symptoms of
anxiety and depression among students in this age group
are associated with a host of negative repercussions,
including increased absence rates [13], lower academic
achievement [14, 15], and higher risks of emotional
exhaustion [12]. Understanding and cultivating protec-
tive factors that may mitigate the associations between
anxiety or depression symptoms and academic burnout
among students is vital.

Resilience and self-efficacy hold promise as protective
factors that may prevent or reduce symptoms of anxiety
or depression and academic burnout among children
and adolescents [1, 16]. Resilience theory suggests that
resilient individual has the capability to prevent or over-
come negative psychological outcomes, such as anxiety
and depression symptoms [17]. Students who exhibit
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high resilience - the ability to adapt and persevere under
pressure or adversity [18] - have been shown to have a
relatively greater ability to overcome difficulties, nega-
tive emotions, and excessive mental pressure [19, 20].
Studies have demonstrated that resilience is a key miti-
gating factor for academic burnout, specifically, students
with higher level of resilient consistently showed lower
level of academic burnout [21, 22]. Self-efficacy, mean-
while, refers to the belief in one’s own ability to perform
novel or complex tasks to attain desired outcomes [23].
Theories of self-efficacy posit that different modes of
influence alter coping behavior by creating and strength-
ening expectations of personal efficacy [24]. Individuals
with low self-efficacy, on the other hand, may overesti-
mate how challenging problems are, potentially increas-
ing stress, giving rise to depression symptoms, and / or
weakening problem-solving abilities [25]. Additionally,
low self-efficacy seems related to non-adaptive aca-
demic behaviours, which leading to less commitment to
school tasks and poor academic performance [26]. Like
resilience, research has demonstrated that self-efficacy is
effective in protecting students against academic burnout
[27].

Studies conducted in China have demonstrated a
heightened prevalence of academic burnout in settings
characterized by elevated rates of anxiety and depression
among children and adolescents. Specifically, approxi-
mately 54.9% of secondary school students in China
reported experiencing academic burnout [28]. Further-
more, research has revealed that nearly 46% of Chinese
students exhibit a lack of interest in learning, 33% display
a substantial aversion to studying, and only 21% main-
tain a truly positive attitude towards the learning process
[29]. One plausible explanation for these adverse learn-
ing attitudes is rooted in the substantial emphasis placed
by China’s educational system on high school and col-
lege entrance examinations. The consequent expecta-
tions and pressures exerted by parents and educators to
excel in these examinations, along with the educational
practices leading up to them, can engender considerable
academic stress, thereby heightening the susceptibility
to academic burnout [30-33]. Moreover, the prevalence
of anxiety and depression problems among children and
adolescents in China has been rising, especially during
the COVID-19 epidemic [34, 35]. Recent studies estimate
that 37.4% of Chinese teens exhibit anxiety symptoms,
and 19.9 to 43.7% of them exhibit depression symptoms
(36, 37].

While the mental health challenges stemming from
substantial academic pressure have received substan-
tial attention in research, there is a scarcity of studies in
China that investigate the potential mediation effects of
resilience and self-efficacy in the associations between
anxiety / depression symptoms and academic burnout
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among primary and middle school students. Mental
health symptoms like anxiety and depression correlate
with higher academic burnout [38]. Resilience and self-
efficacy have been found to be protective in the school
context, which increase school engagement and miti-
gate academic burnout in adolescents [39, 40]. In China,
resilience has been shown to moderate the association
between adverse life events and mental health problems
among students [41]. Resilience may reduce academic
burnout, improve emotional regulation, and mediate the
association between learning pressures and burnout [42,
43].While Jung et al. [1] found that self-efficacy medi-
ates the relationship between academic stress and aca-
demic burnout in China, the specific role of self-efficacy
in being able to mitigate the association between anxi-
ety and depression symptoms and academic burnout in
China has gone largely unexamined.

The current study contributes to the existing litera-
ture by investigating the relationships between anxiety,
depression symptoms, and academic burnout among
primary and middle school students in China, as well as
explores the role of resilience and self-efficacy in mitigat-
ing academic burnout. To this end, we propose the fol-
lowing specific hypotheses: (1) anxiety and depression
symptoms positively correlated with academic burnout;
(2) simple medicating role of resilience and self-efficacy
between anxiety / depression symptoms and academic
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burnout; and (3) chain medicating role of resilience and
self-efficacy between anxiety / depression symptoms and
academic burnout. Fig 1 illustrates the research frame-
work diagram.

Methods

Study design

Students were recruited from five schools in Shanghai
using a stratified two-stage cluster sampling approach.
In the first stage, cluster random sampling was used to
select two primary schools and three middle schools
in Shanghai. In the second stage, stratified sampling
approach was applied to randomly select three classes for
each grade from grade 4th to grades 8th. Students were
considered eligible for inclusion if they had been study-
ing in the participating school for more than six months,
had no known psychiatric diagnoses, and had their par-
ent’s consent to participate. All eligible students in the
selected classes were included in the study.

Participants

A total of 2,070 students aged between 9 and 14 years
participated in the surveys. Out of these 2,070 students,
1,105 (53.38%) were boys while 965 (46.62%) were girls.
A126 (6.09%) were in the 4th grade, 100 (4.83%) were in
the 5th grade, 648 (31.30%) were in the 6th grade, 714
(34.49%) were in the 7th grade, and 482 (23.29%) were
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in the 8th grade. Regarding family composition, 964
(46.57%) of the students were identified as only children.
Family structures varied, with 1,212 (58.55%) in nuclear
families, 753 (36.38%) in extended families, and 105
(5.07%) in single-parent families. The highest percent-
age of students with annual household income is between
15,000 and 30,000 (870 (42.03%)), while 659 (31.84%) stu-
dents have annual household income less than 15,000,
and 541 (26.13%) students have annual family income
more than 30,000. Regarding the educational levels of

Table 1 The difference of academic burnout among
demographic information

Variables N(%) Median Z/3?
(p25, p75)

Gender
Boys 1,105(53.38) 55(43,63) -041
Girls 965(46.62)  55(45,62)

Grade
Fourth 126(6.09) 43(39,54) 127.80%*
Fifth 100(4.83) 48(39,57)
Sixth 648(31.30) 53(42,60)
Seventh 714(3449)  56(46,65)
Eighth 482(23.29) 58(51,66)

One-child family
Yes 964(46.57)  54.5(43.563) 1.28
No 1,106(53.43)  55(44,64)

Family type
Nuclear family 1,212(58.55) 55(44,63) 18.60%*
Extended family 753(36.38) 55(44,62)
Single-parent family 105(5.07) 58(53,69)

Annual household income (USD)
<15,000 659(31.84) 55(44,64) 7.84*
15,000-30,000 870(42.03)  55.5(45,63)
>30,000 541(26.13) 54(42,61)

Father's education
Middle school and below 646(31.21) 56(44,64) 11.11%
High school 659(31.84) 55(44,64)
Junior college 434(20.97) 55(45,62)
Bachelor or above 331(15.99) 53(42,61)

Mother’s education
Middle school and below 764(36.91) 56(44,64) 17.31%*
High school 551(26.62) 56(47,64)
Junior college 467(22.56) 55(44,62)
Bachelor or above 288(13.91) 53(42,60)

Father's age
<40 1,081(52.22) 54(43,62) 6.81%
40-50 892(43.09) 55(45,64)
>50 97(4.69) 57(47,65)

Mother's age
<40 1,341(64.78) 54(43,62) 546
40-50 675(32.61) 55(45,64)
>50 54(2.61) 59(49,66)

Note **p<0.01, *p<0.05 Wilcoxon rank sum test statistics Z for two-group
comparisons and kruskal-wallis rank sum test statistics x2 for multiple-group
comparisons
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parents, 31.84% of fathers had completed high school,
while 36.91% of mothers had attained a lower middle
school education. Lastly, a significant portion of parents
were under 40 years old, with 52.22% of fathers (1,081)
and 64.78% of mothers (1,341) falling into this age cat-
egory. (Table 1)

Measures

The study utilized student self-report questionnaires,
each assigned a unique identification number that was
subsequently anonymized. The specific assessment scales
used in this study were as follows:

Elementary school student burnout scale for grades 6-8
(ESSBS)

The ESSBS comprises 26 individual items to assess stu-
dent academic burnout from different possible sources,
including school activities (12 items), actions of parents
(5 items), incompetence in school (4 items), and loss of
interest in school (5 items) [3]. A four-point Likert scale
(1=strongly agree, 2=agree, 3=disagree, 4=strongly
disagree) is used, with some items coded reversely.
Total possible scores range from 26 to 104, with higher
scores reflecting a higher level of academic burnout. The
Cronbach’s a for the sub-dimensions range from 0.76 to
0.92 in a previous study [3]. The model indices emerg-
ing from the Confirmatory Factor Analysis (Goodness-
of-fit Index (GFI)=0.94, Adjusted Goodness-of-fit
Index (AGFI)=0.91, Parsimony Goodness-of-fit Index
(PGFI)=0.89, Root-mean-square Error of Approxima-
tion (RMSEA)=0.07, Comparative fit Index (CFI)=0.91)
indicate that there was a good fit [3]. In the current study,
the Cronbach’s a of the total scale is 0.795. The Cron-
bach’s a coefficients for each dimension also are relatively
high, specifically, 0.902 for the dimension of Burnout Due
to School Activities; 0.801 for the dimension of Due to
Parents; 0.831 for the dimension of Due to Incompetence
in School; and 0.860 for the dimension of Loss of Interest
in School.

Multidimensional anxiety scale for children-Chinese
(MASC-C)

The version of the MASC scale used in China is a 39-item
self-reported scale to assess anxiety symptoms experi-
enced by children and adolescents during the week prior
to the survey [44]. The items are grouped into the fol-
lowing four dimensions: Physical symptoms (12 items),
Social anxiety (9 items), Separation anxiety (9 items), and
Harm avoidance (9 items). Each item is rated on a four-
point Likert scale (0=never, 1=sometimes, 2=rarely,
3=always true about me), yielding a total score between
0 and 117. Higher total scores indicate higher levels of
anxiety. A previous study indicated that a raw score of
48 was the best cutoff point by ROC (Receiver Operating
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Characteristic) analysis, which has a high level of sen-
sitivity and specificity [45]. The results of the MASC-C
scale showed that the Cronbach’s a for MASC-C was
0.91 and the test-retest reliability was 0.84. Confirmatory
factor analysis indicates that there are good fit indices
for the factor analysis model with GFI=0.96, CFI=0.95,
NNFI=0.94, and RMSEA=0.06 [44]. For the current
sample, the Cronbach’s a is 0.835 for the overall scale of
MASC-C, and the Cronbach’s a for the sub-dimensions
range from 0.694 to 0.892, indicating relatively high
internal consistency.

Center for epidemiological studies depression scale (CES-D)
The CES-D is a 20-item self-reported scale used to mea-
sure depression symptoms [46]. It contains four sub-
dimensions, namely Depressed affect (8 items), Positive
affect (4 items), Somatic and retarded activity (6 items),
and Interpersonal (2 items). Students are asked to report
the frequency of each of the depression symptoms dur-
ing the week and 3=most, with positive items scored in
reverse). Total scores range from 0 to 60, with scores over
20 points considered indicative of an individual to be at
possible risk for depression symptoms [47]. The CES-D
scale has high internal consistency reliability, and the fac-
tor structure has been verified to be suitable for adoles-
cents in China [48]. In this study, the Cronbach’s a of the
overall score is 0.882 and the Cronbach’s « for the sub-
dimensions ranged from 0.528 to 0.839.

Chinese version of the connor-davidson resilience scale
(CD-RISC)

The version of CD-RISC used in China assesses three
dimensions of resilience, namely tenacity (13 items),
strength (8 items), and optimism (4 items) [49]. Each of
the items is rated on a 5-point Likert scale, and the overall
score can range from O to 125, with higher scores reflect-
ing higher resilience. The Cronbach’s a of China’s version
of the scale was 0.91, and the Cronbach’s « for each sub-
scale was 0.88 for Tenacity, 0.80 for Strength, and 0.60 for
Optimism [49]. In the present study, the scale shows high
internal consistency. The Cronbach’s « is 0.922 for the
overall scale of CD-RISC, 0.870 for the Tenacity dimen-
sion, 0.836 for the Strength dimension, and 0.536 for the
Optimism dimension.

Chinese version of the general self-efficacy scale (GSES)

The version of the GSES used in China includes 10 items
that seek to measure an individual’s self-confidence when
met with setbacks or difficulties [50]. Items are rated on
a 4-point Likert-type (1=not at all true, 2=hardly true,
3=moderately true, 4=exactly true). Total scores range
from 10 to 40, with higher scores indicating higher lev-
els of self-efficacy. In a previous study based on a sample
of 23 nations, the Cronbach’s « of the GSES ranged from
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0.76 to 0.90 [50]. The version of the GSES that is used in
China has had good reliability and validity in past stud-
ies [51]. In this study, the reliability coefficient of the total
score is 0.898.

Data collection

Questionnaires were delivered to the classroom by the
head teachers, introduced and elucidated to the partici-
pants. Students were required to complete the question-
naire during self-study time. This timing was deliberately
chosen to minimize interference with academic activi-
ties and to foster a focused environment conducive to
thoughtful survey responses. Research staff were tasked
with offering precise instructions and overseeing the
questionnaire completion process to ensure the question-
naire’s quality. Additionally, they proffered guidance to
students as needed during the questionnaire completion,
while also ensuring that the completed questionnaires
were collected precisely one hour after distribution. The
student identification number was used to match stu-
dent-reported questionnaires.

Before the survey, parental consent was obtained
through signed informed consent forms. These files,
detailing study objectives, methodologies, and ethi-
cal considerations, were thoughtfully prepared and dis-
tributed via established channels. Parents meticulously
reviewed and signed the informed consent documents,
affirming their approval of their children’s participation.

Statistical analysis

All statistical analyses were conducted using STATA 16.0
and Smart PLS 3.0. Initially, the demographic character-
istics of children and adolescents were identified. Due to
non-normal data distribution, medians were employed
to depict main variable distribution. Wilcoxon and
Kruskal-Wallis tests were applied to examine the influ-
ence of multiple socio-demographic factors on academic
burnout. Subsequently, hierarchical regression analy-
sis investigated associations between anxiety / depres-
sion symptoms and academic burnout, and the potential
mediating role of resilience or self-efficacy in these asso-
ciations was explored. Covariates, including grade, gen-
der, one-child family, family type, income, parental
education, and parents’ age, were integrated into respec-
tive models. The Model 1 only kept the demographic
information. The anxiety / depression were added into
Model 2, while resilience / self-efficacy were added into
Model 3. Statistical significance was set at 0.05 using a
two-tailed test.

Finally, the mediating role of resilience and self-efficacy
in the relationship between anxiety / depression symp-
toms and academic burnout was examined using Partial
Least Squares Regression Structural Equation Model-
ing (PLS-SEM). PLS-SEM encompasses a measurement
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model delineating relationships among latent variables
and their indicators, alongside a structural model eluci-
dating interconnections between latent variables. The
construct’s reliability and validity were assessed using
metrics including average variance extracted (AVE),
Cronbach’s alpha, and composite reliability (CR). Dis-
criminant validity was established through the hetero-
trait-monotrait ratio (HTMT) and correlation [52]. Upon
confirming the assumed relationships, statistical signifi-
cance testing and path coefficient calculations were exe-
cuted via 5000 resampling bootstraps.

Results

Table 1 displays the associations between academic
burnout and student demographic characteristics. The
prevalence of academic burnout in primary and middle

Table 2 The factors associated with academic burnout:
hierarchical multiple linear regression

Variables Model 1 Model 2 Model 3
B B B

Grade(Reference: Fourth)

Fifth 0.034 0.020 0.045*

Sixth 0.213** 0.141% 0.141%*

Seventh 0.351%* 0.235%* 0.2171%*

Eighth 0.380** 0.287** 0.261**
Gender(Reference: Boys)

Girls -0.016 -0.077** -0.104**
One-child family(Reference: No)

Yes -0.061** -0.056** -0.052**
Family type(Reference: Nuclear family)

Extended family 0.009 0.003 -0.001

Single-parent family 0.099** 0.057** 0.033
Family annual income (USD)(Reference: <15,000)

15,000-30,000 0.002 -0.001 -0.000

>30,000 -0016 -0.028 -0.025
Father's education(Reference: Middle school and below)

High school -0.012 -0.031 -0.020

Junior college 0.002 -0.002 0.002

Bachelor or above -0.056 -0.038 -0.018
Mother's education(Reference: Junior high and below)

High school 0.028 0.028 0.037

Junior college -0.027 0.005 0.025

Bachelor or above -0.052 -0.022 0.002
Father's age(Reference: <40)

40-50 0.001 0.006 0.011

>50 0.009 -0.009 -0.017
Anxiety symptoms 0.134** 0.105**
Depression symptoms 0.434%* 0.332**
Resilience -0.204**
Self-efficacy -0.186**
Constant 47.301%* 41.476% 65.579**
R? 0.085 0.349 0.446
AR’ 0.085 0.264 0.097

Note **p < 0.01, *p < 0.05. All parameters of (3 are standardized

Page 6 of 11

school students varied widely by grade, family structure,
household income, parental education, and father’s age.
Specifically, students in higher grades showed increased
levels of academic burnout (x2=127.8, p<0.01). Students
in single-parent families had higher levels of academic
burnout than those living with nuclear and extended
families (x2=18.60, p<0.01), while students with an
annual household income greater than $30,000 had lower
levels of academic burnout than students with household
income between $15,000 - $30,000 and less than $30,000
(x2=7.84, p<0.05). Higher parental education (bachelor’s
degree or above) was associated with lower levels of aca-
demic burnout (x2=11.11, p<0.05; x2=17.31, p<0.01),
and students with older fathers had higher levels of aca-
demic burnout (x2=6.81, p<0.05) (see Table 1).

Table 2 presents the results of the hierarchical multiple
linear regression analysis of the factors associated with
academic burnout in primary and middle school stu-
dents. The anxiety and depression symptoms in Model
2 were significantly positively correlated with academic
burnout (=0.105, p<0.01; f=0.332, p<0.01). More-
over, in model 3, resilience (8 = -0.204, p<0.01) and self-
efficacy (5 = -0.186, p<0.01) were significantly negatively
associated with academic burnout. Model 2 was better
than model 1 (R>=0.349, AR?>=0.264) in explaining aca-
demic burnout, and model 3 was better than model 2
(R*=0.446, AR*=0.097) (see Table 2).

Table 3 accesses the model’s construct reliability and
validity were evaluated. Average variance extracted
(AVE)>0.50, heterotrait-monotrait ratio (HTMT)<0.85,
Cronbach’s alpha>0.70, and composite reliability
(CR)>0.80 were used to assess the convergent valid-
ity, discriminant validity, and composite reliability of
the reflective measurement model (see Table 3). It was
tested that there was no multicollinearity between vari-
ables of this study. The structural equation modeling R?
with academic burnout as the dependent variable was
0.432 as obtained from model fitting, indicating a mod-
erate degree of explanation. By Blindfold method valida-
tion, the obtained Q?=0.289 (Q2>0), so this model can
be considered reliable. GoF is an indicator of the good-
ness of fit of the PLS-SEM model, calculated so that
the model’s goodness of fit can be considered moder-
ate (Gof=0.323). We verified the reasonableness of the
assumed relationship in the model.

Table 4 and Fig. 2 show the path from anxiety and
depression symptoms to academic burnout. Anxiety
symptoms are positively correlated with academic burn-
out (8=0.124, p<0.01) and negatively correlated with
self-efficacy, and self-efficacy partially mediates the asso-
ciation between anxiety symptoms and academic burnout
(5=0.022, p<0.01). In other words, self-efficacy medi-
ates 17.74% of the association between anxiety symp-
toms and academic burnout. No significant correlation
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Table 3 Reflective measurement model validity and reliability analysis among latent variables
Convergent HTMT Reliability
validity
AVE Academic Resilience Depression Anxiety Self-efficacy Cron- CR
burnout symptoms symptoms bach’s
alpha
Academic burnout 0.675 0.836 0.892
Resilience 0.777 0.549 0.856 0912
Depression symptoms 0.800 0.629 0.404 0916 0.941
Anxiety symptoms 0.677 0475 0.289 0.664 0.841 0.893
Self-efficacy 0.527 0.534 0.649 0.331 0.295 0.887 0.907

Note AVE average variance extracted; HTMT heterotrait-monotrait ratio; CR composite reliability. In the inner model, AVE > 0.50, HTMT < 0.85, Cronbach'’s alpha > 0.70,
and CR > 0.80 indicate good convergent validity, discriminant validity, and reliability

Table 4 Path coefficients among structural equation modeling
Path of latent variables Bootstrapping

B 95%Cl t
Direct effect
Anxiety symptoms — Academic 0.124** (0077, 5.027
burnout 0.173)
Depression symptoms —Academic 0.477** (0432, 21454
burnout 0.519)
Resilience — Academic burnout -0.309** (-0.347, 1542
-0.269)
Self-efficacy — Academic burnout -0.24%* (-0.281, 11.251
-0.197)
Indirect effect
Anxiety symptoms — Resilience — 0.01 0, 1.822
Academic burnout 0.022)
Anxiety symptoms — Self-efficacy -  0.022** (0011, 367
Academic burnout 0.035)
Depression symptoms — Resilience - 0.059** (0.043, 6578
Academic burnout 0.079)
Depression symptoms — Self-efficacy  0.017** (0.005, 2666
— Academic burnout 0.029)
Resilience — Self-efficacy — Academic -0.127** (-0.152, 10.249
burnout -0.104)
Anxiety symptoms — Resilience — 0.007 (©, 1.833
Self-efficacy — Academic burnout 0.015)
Depression symptoms — Resilience — 0.041** (0.031, 7331
Self-efficacy — Academic burnout 0.054)

Note **p < 0.01. All parameters of  are standardized

is found between anxiety symptoms and resilience, and
resilience does not significantly mediate the associa-
tion between anxiety symptoms and academic burnout.
Similarly, depression symptoms are positively associated
with academic burnout (5=0.477, p<0.01) and negatively
correlated with self-efficacy, with self-efficacy mediating
3.56% of the association between depression symptoms
and academic burnout ($=0.017, p<0.01). Depression
symptoms are also negatively correlated with resilience,
and resilience partially mediates 12.37% of the associa-
tion between anxiety symptoms and academic burnout
(5=0.059, p<0.01). Additionally, resilience and self-effi-
cacy together mediate 8.60% of the association between

depression symptoms and academic burnout (5=0.041,
p<0.01).

Discussion
The current study offers evidence that anxiety and
depression symptoms are associated with a higher risk
of academic burnout. Our findings related to anxiety are
consistent with several past studies showing that students
with higher levels of anxiety experience higher levels of
academic burnout [9, 11]. The literature also provides
several reasons that anxiety might contribute to higher
levels of burnout. First, high levels of stress, an important
correlate of anxiety, can increase the risk of emotional
exhaustion, a major component of academic burnout [12,
53]. Second, according to the Stress-Alexithymia Hypoth-
esis [54], experiencing academic stress for prolonged
periods is often associated with difficulties in confronting
and regulating emotions, which has been shown to lead
to harmful consequences like burnout, including aca-
demic burnout [54, 55]. Finally, prolonged stress related
to fears of academic failure or criticism over academic
performance may increase the likelihood that students
develop a negative self-image, which has been found to
decrease one’s impulse control and one’s capacity to deal
with the demands of the external world, thereby increas-
ing the risk of emotional exhaustion and burnout [56].
The present study also verified the findings of several
previous studies that depression symptoms are associ-
ated with academic burnout, with more severe symptoms
correlating to higher levels of academic burnout [10, 57,
58]. Several factors may help explain this association.
Higher expectations from parents regarding their chil-
dren’s academic performance resulted in elevated lev-
els of academic stress and depression among students,
especially rooted in China’s educational system [33, 59,
60]. Research in adults shows that depression symptoms,
negative emotions, and sensitivity to the outside world
predispose people to burnout [61]. People living with
depression also often perceive and evaluate their experi-
ences more negatively than those who are not depressed
[8]. Students with more serious symptoms of depression
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Fig. 2 The SEM model for the associations between anxiety symptoms, depression symptoms, and Academic Burnout Note **p <0.01. All parameters of

{3 are standardized

may produce more negative attitudes toward learning,
which may lead to emotional exhaustion, a reduced sense
of achievement, and higher levels of academic burnout.
In this way, depression symptoms and academic burnout
may feed into each other, forming a vicious cycle [8].

The analysis in the paper demonstrates that self-efficacy
is not only negatively associated with academic burn-
out, but also partially mediates the association between
anxiety / depression symptoms and academic burnout.
These findings are consistent with previous studies that
have associated low self-efficacy with higher levels of
academic burnout [1, 25, 62] and shown its mediator
role between external stress and burnout [1, 63]. A likely
explanation for self-efficacy’s role in mitigating the asso-
ciation between anxiety symptoms and academic burn-
out can be found in social cognitive theory, which models
how self-efficacy critically influences one’s perception of
potential challenges. Individuals with low self-efficacy
do not believe they can manage threatening events and
are more likely to feel apprehensive in their daily lives,
which is what produces higher levels of anxiety [64].
Individuals with high self-efficacy, on the other hand,
feel less overwhelmed by potential challenges. Therefore,
even when facing academic stress (a correlate of anxiety),
they tend to be less vulnerable to academic burnout [1].
Self-efficacy mediates the association between depres-
sion symptoms and academic burnout in a similar way.

Students who experience depression symptoms and have
low self-efficacy tend to have more trouble processing
events, which can contribute to emotional exhaustion, a
major component of academic burnout [65, 66]. In con-
trast, even when facing symptoms of depression, students
with higher self-efficacy may be more able to adapt to life
changes, keep calm when facing difficult assignments and
activities, and select appropriate study strategies to face
academic assignments, thereby better preventing aca-
demic burnout.

We find that resilience, like self-efficacy, partially medi-
ates the association between symptoms of depression
and academic burnout. This result echoes prior studies
that have found that resilience acts as a multiple media-
tor in the association between emotional problems and
other mental health problems, including academic burn-
out [67]. Specifically, even when depressed, students with
high resilience were able to manage stress and learn from
stressful experiences, while those with low resilience
found recovering from academic stress and exhaustion
more difficult [16]. While this prior study focused on
older medical students, a similar buffering effect likely
explains the mediating role of resilience between depres-
sion and academic burnout among children and adoles-
cent students that was found in the results of the current
study.
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Chain mediating role of resilience and self-efficacy

A major contribution of this study is our documentation
of the partial chain mediating role of resilience and self-
efficacy between depression symptoms and academic
burnout. We found that resilience was positively associ-
ated with self-efficacy, which is consistent with past find-
ings that self-efficacy is closely linked to components of
resilience including positive relationships with caring
adults, strong problem-solving skills, and strong intel-
lectual functioning [68]. Individuals that have high self-
efficacy believe that they have the capacity to influence
the outcome of events in their own lives, which can also
contribute to the development of competency in the face
of adversity, an important aspect of resilience [69]. Simi-
larly, students with higher resilience have been found to
perceive themselves as more efficient both in general and
in academic contexts—in other words, to have higher
self-efficacy [68]. This association between resilience and
self-efficacy means that children and adolescents may
have higher self-efficacy when facing new external pres-
sures if they also have strong resilience, and vice versa.
Self-efficacy and resilience support each other, helping
students in which both self-efficacy and resilience are
present to better cope with negative emotions and to
lower the risk of academic burnout from negative emo-
tional states such as depression.

This study, however, did not find that resilience medi-
ates the association between anxiety and academic
burnout, nor did it find that resilience and self-efficacy
chain-mediate between anxiety symptoms and academic
burnout. This finding may be because the negative asso-
ciation between anxiety symptoms and resilience was
not significant in the current study. Given that resilience
was negatively correlated with depression, we would have
expected it to be negatively associated with anxiety as
well, an expectation that is supported by previous stud-
ies. An earlier study in Ghana, for instance, found that
resilience was negatively correlated with anxiety and
partially explained the variance between stress and anxi-
ety symptoms [70]. The lack of a similar finding in this
study has two possible explanations. First, the children
and adolescents in China who received high resilience
scores in this study may have been resilient to some kinds
of outcomes but not others, such as anxiety. Secondly,
resilience may be context-dependent, meaning that resil-
ient individuals in some contexts or age groups may cope
better with anxiety than others. The mechanism of the
association between anxiety symptoms and resilience
remains an important question that should be explored
in further studies.

Limitations
Several additional limitations in the present study merit
mention. First, as the present study uses cross-sectional
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data, it lacks temporal evidence for causality. Future stud-
ies should use longitudinal designs to explore the causal
relationships between mental health, psychological traits,
and academic burnout. Second, the data were collected
by self-reported questionnaires, which can be influenced
by social desirability bias and recall bias. Third, the pres-
ent study was conducted in primary and middle school
students from a specific region in China, potentially lim-
iting the generalizability of our findings.

Despite these limitations, this study provides new
evidence about the associations between anxiety and
depression symptoms and academic burnout, as well as
the important role played by self-efficacy and resilience
in mitigating these associations. The findings can be used
to guide future interventions aimed at promoting men-
tal health and guarding against academic burnout among
students in China and abroad.

Conclusions

The current study explores the associations between
anxiety and depression symptoms and academic burnout
among students in China, and examines the role of resil-
ience and self-efficacy in addressing academic burnout.
We found that anxiety and depression symptoms are pos-
itively associated with academic burnout. Furthermore,
resilience and self-efficacy hold promise as protective fac-
tors that can partially mediate the positive associations.
These findings would suggest that interventions targeting
resilience and self-efficacy may be a preventive measure
against negative emotions, and mitigate academic burn-
out. In this respect, by strengthening home-school links,
parents and teachers should encourage students to foster
a growth mindset bounce back from adversities, and pro-
mote positive thinking to help students positively cope
with life’s stresses and challenges. Additionally, school-
based educators and relevant authorities should conduct
regular mental health monitoring and evaluation, which
can identify anxiety and depression levels promptly to
mitigate the onset of academic burnout.

Abbreviations

AGFI Adjusted Goodness-of-Fit Index

AVE Average Variance Extracted

CD-RISC  Connor-Davidson Resilience Scale

CES-D Center for Epidemiological Studies Depression Scale
CFl Comparative Fit Index

CR Composite Reliability

ESSBS Elementary School Student Burnout Scale

GFI Goodness-of-Fit Index

GSES General Self-Efficacy Scale

HTMT Heterotrait-Monotrait Ratio

MASC-C  Multidimensional Anxiety Scale for Children-Chinese

PGFI Parsimony Goodness-of-Fit Index
PLS-SEM  Partial Least Squares Regression Structural Equation Modeling
RMSEA Root-Mean-Square Error of Approximation

Acknowledgements
We thank all the participants, volunteers and other teachers who contributed
to our research.



Liu et al. BMC Psychology (2024) 12:335

Author contributions

Conceptualization, L.T. and XS.S,; methodology, WQ.L.; formal analysis, WQ.L,,
RY.Z, and H.W, investigation, WQ.L, RY.Z, HW., AR, WM. and CA, writing—
original draft preparation, WQ.L,; writing—review and editing, HW.,, AR, W.M,,
CA, MKS.and SR, supervision, LT. and XS.S,; project administration, L.T, XS.S.
and H.W, funding acquisition, L.T. and XS.S. All authors have read and agreed
to the published version of the manuscript.

Funding

Key Discipline Program of Sixth Round of the Three-year Public Health Action
Plan (Year 2023-2025) of Shanghai, China: GWVI-11.1-32.

Stanford University Maternal and Child Health Research Institute (2021 CE
award), the Stanford Rural Education Action Program.

Data availability
The data are available from the corresponding author upon reasonable
request.

Declarations

Ethics approval and consent to participate

This study was performed in accordance with relevant guidelines and
Declaration of Helsinki. The study was approved by the Medical Research
Ethics Committee of the School of Public Health of Fudan University in
Shanghai, China (approve number: IRB#2019-11-0788) and by the Institutional
Review Board at Stanford University, CA, USA (#53264). Before the survey,
parental consent was obtained through signed informed consent forms.
Informed consent was obtained from all subjects involved in the study.

Consent for publication
Not applicable.

Competing interests

Dr. Singh has received research support from Stanford’s Maternal Child Health
Research Institute and Stanford’s Department of Psychiatry and Behavioral
Sciences, National Institute of Mental Health, National Institute of Aging,
Patient Centered Outcomes Research Institute, Johnson and Johnson, and
the Brain and Behavior Research Foundation. She is on the advisory board

for Sunovion and Skyland Trail, is a consultant for Johnson and Johnson,
Alkermes, Neumora, AbbVie, Karuna Therapeutics, Inc,, and Boehringer-
Ingelheim. She receives honoraria from the American Academy of Child and
Adolescent Psychiatry, and royalties from American Psychiatric Association
Publishing and Thrive Global. She has previously consulted for X, moonshot
factory, Alphabet Inc. and Limbix Health. No other authors report any conflicts
of interest.

Author details

‘Department of Maternal, Child and Adolescent Health, School of Public
Health, Key Laboratory of Public Health Safety, Fudan University, Ministry
of Education of China, 138 Yixueyuan Road, PO. Box 244,

Shanghai 200032, China

“Stanford Center of China's Economy and Institutions, Freeman Spogli
Institute of International Studies, Stanford University, Stanford, Palo Alto,
CA 94305, USA

3University of California, Davis, CA 95616, USA

4Stanford University School of Medicine, Stanford, Palo Alto, CA

94305, USA

°Department of Pediatrics, Stanford University School of Medicine, 453
Quarry Road, Mail Code 5660, Stanford, Palo Alto, CA 94305, USA

Received: 18 September 2023 / Accepted: 27 May 2024
Published online: 07 June 2024

References

1. Jung|,Kim J,MaY, Seo C. Mediating Effect of Academic Self-Efficacy on the
relationship between academic stress and academic burnout in Chinese
adolescents. Int J Hum Ecol. 2015;16:63-77.

20.

21.

22.

23.

24.

25.

26.

27.

Page 10 of 11

Yang H, Chen J. Learning perfectionism and learning burnout in a primary
School Student Sample: a test of a learning-stress mediation model. J Child
Fam Stud. 2016;25:345-53.

Aypay A. Elementary School Student Burnout Scale for Grades 6-8: A Study of
Validity and Reliability. Educ Sci Theory Pract. 2011.

Yang H-J. Factors affecting student burnout and academic achievement in
multiple enrollment programs in Taiwan'’s technical-vocational colleges. Int J
Educational Dev. 2004;24:283-301.

Huebner ES, Drane W, Valois RF. Levels and Demographic Correlates of Ado-
lescent Life Satisfaction Reports. Sch Psychol Int. 2000;21:281-92.

Rudolph KD, Lambert SF, Clark AG, Kurlakowsky KD. Negotiating the transi-
tion to middle school: the role of self-regulatory processes. Child Dev.
2001;72:929-46.

Vasalampi K, Salmela-Aro K, Nurmi J-E. Adolescents’ Self-Concordance, School
Engagement, and Burnout Predict their Educational trajectories. Eur Psychol.
2009;14:332-41.

Ahola K, Hakanen J. Job strain, burnout, and depressive symptoms: a pro-
spective study among dentists. J Affect Disord. 2007;104:103-10.

Koutsimani P, Montgomery A, Georganta K. The Relationship between Burn-
out, Depression, and anxiety: a systematic review and Meta-analysis. Front
Psychol. 2019;10:284.

Lee MY, Lee SM. The effects of psychological maladjustments on predict-

ing developmental trajectories of academic burnout. Sch Psychol Int.
2018;39:217-33.

Ferndndez-Castillo A. State-anxiety and academic burnout regarding Univer-
sity Access Selective examinations in Spain during and after the COVID-19
Lockdown. Front Psychol. 2021;12:9.

Johnson AK, Blackstone SR, Skelly A, Simmons W. The relationship between
Depression, anxiety, and Burnout among Physician Assistant students: a
multi-institutional study. Health Professions Educ. 2020;6:420-7.

Hancock KJ, Cave L, Christensen D, Mitrou F, Zubrick SR. Associations
between Developmental Risk profiles, Mental disorders, and Student
absences among primary and secondary students in Australia. School Mental
Health. 2021;13:756-71.

Kahu E, Stephens C, Leach L, Zepke N. Linking academic emotions and
student engagement: mature-aged distance students'transition to university.
J Furth High Educ. 2015;39:481-97.

Pekrun R, Goetz T, Titz W, Perry RP. Academic emotions in students'self-reg-
ulated learning and achievement: a program of qualitative and quantitative
research. Educational Psychol. 2002;37:91-105.

Cheng J, Zhao YY, Wang J, Sun YH. Academic burnout and depression of
Chinese medical students in the pre-clinical years: the buffering hypothesis
of resilience and social support. Psychol Health Med. 2020;25:1094-105.

Lee TS-H, Wu Y-J, Chao E, Chang C-W, Hwang K-S, Wu W-C. Resilience as a
mediator of interpersonal relationships and depressive symptoms amongst
10th to 12th grade students. J Affect Disord. 2021;278:107-13.

Masten AS. Resilience theory and research on children and families: past,
Present, and Promise. J Fam Theor Rev. 2018;10:12-31.

Connor KM, Davidson JRT, Lee L-C. Spirituality, resilience, and anger in survi-
vors of violent trauma: a community survey. J Traum Stress. 2003;16:487-94.
Karatas Z, Cakar FS. Self-esteem and hopelessness, and Resiliency: an explor-
atory study of adolescents in Turkey. [ES. 2011;4:p84.

Kanevsky L, Corke M, Frangkiser L. The academic resilience and psychosocial
characteristics of inner-City English learners in a Museum-Based School
Program. Educ Urban Soc. 2008;40:452-75.

Taheri Kharameh Z, Sharififard F, Asayesh H, Sepahvandi MR. Academic resil-
ience and burnout relationship of the student of Qom University of Medical
Sciences. Educ Strategies Med Sci. 2017;10:375-83.

Warner L, Schwarzer R. Self-Efficacy and Health. 2020. pp. 605-13.

Bandura A. Reflections on self-efficacy. Adv Behav Res Therapy.
1978;1:237-69.

Rahmati Z. The study of academic burnout in students with high and Low
Level of self-efficacy. Procedia - Social Behav Sci. 2015;171:49-55.

Mao J, Chiu C-Y (Chad), Owens BP, Brown JA, Liao J, editors. Growing Follow-
ers: Exploring the Effects of Leader Humility on Follower Self-Expansion, Self-
Efficacy, and Performance. Journal of Management Studies. 2019;56:343-71.
Lee SH, Jeon WT. The relationship between academic self-efficacy and
academic burnout in medical students. Korean J Med Educ. 2015;27:27-35.
Zhang X, Klassen R, Wang Y. Academic Burnout and Motivation of Chinese
Secondary Students. Int J Soc Sci Humanity. 2013;3:134-8.



Liu et al. BMC Psychology

29.

30.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.
47.
48.
49.

50.
51.

(2024) 12:335

Zheng Y. Analysis of the Causes of Academic Aversion in Middle School
Students and intervention measures. J Campus Life Mental Health.
2013;11(3):197-8. (in Chinese).

Lee MY, Cho S, Huy VN, Lee SM. A multilevel analysis of change in emotional
exhaustion during high school: focusing on the individual and contextual
factors. Curr Psychol. 2021;40:5648-57.

LiuY, Lu Z. The Chinese high school student’s stress in the school and aca-
demic achievement. Educ Psychol. 2011;31:27-35.

Tan JB, Yates S. Academic expectations as sources of stress in Asian students.
Soc Psychol Educ. 2011;14:389-407.

Wu CY, Lee TS-H. Impact of parent-child relationship and sex on trajectories
of children internalizing symptoms. J Affect Disord. 2020;260:167-73.

Shah SMA, Mohammad D, Qureshi MFH, Abbas MZ, Aleem S, Prevalence.
Psychological responses and Associated correlates of Depression, anxiety
and stress in a Global Population, during the Coronavirus Disease (COVID-19)
pandemic. Community Ment Health J. 2021;57:101-10.

Zhang X, Yang H, Zhang J, Yang M, Yuan N, Liu J. Prevalence of and risk
factors for depressive and anxiety symptoms in a large sample of Chinese
adolescents in the post-COVID-19 era. Child Adolesc Psychiatry Ment Health.
2021;15:80.

Rao W-W, Xu D-D, Cao X-L, Wen S-Y, Che W-I, Ng CH, et al. Prevalence of
depressive symptoms in children and adolescents in China: a meta-analysis
of observational studies. Psychiatry Res. 2019,272:790-6.

Zhou S-J, Zhang L-G, Wang L-L, Guo Z-C, Wang J-Q, Chen J-C, et al. Prevalence
and socio-demographic correlates of psychological health problems in
Chinese adolescents during the outbreak of COVID-19. Eur Child Adolesc
Psychiatry. 2020,29:749-58.

Tang X, Upadyaya K, Salmela-Aro K. School burnout and psychosocial
problems among adolescents: grit as a resilience factor. J Adolescence.
2021;86:77-89.

Zhefeng A, Beilei D, Fuge Y. Relationship between Psychological Overrun
and Learning Burnout in teenagers: mediating Effect of Resilience. Sci Innov.
2019;7:81-5.

Salmela-Aro K, Upadyaya K. School burnout and engagement in the context
of demands-resources model. Brit J Educ Psychol. 2014;84:137-51.

Peng L, Zhang J, Li M, Li P, Zhang Y, Zuo X, et al. Negative life events and men-
tal health of Chinese medical students: the effect of resilience, personality
and social support. Psychiatry Res. 2012;196:138-41.

ShiH, Zhang X, Zhao H, Ren Z, Li X, Zha S, et al. Correlation of stress and psy-
chological resilience with academic burnout among medical postgraduates.
China High Med Educ. 2021;11:146-7. (in Chinese).

Chue JSX, Cheung HS. Mental resilience enhances the well-being of
Singaporean college students through reducing burnout. Curr Psychol.
2023;42:519-28.

ZouT,Yao S, Zhu X, Abela JRZ, Auerbach RP. Reliability and validity of the
Chinese version of the multidimensional anxiety scale for Chinese. Chin J Clin
Psychol. 2007;15:452-5. (in Chinese).

Ivarsson T. Normative data for the multidimensional anxiety scale for children
(MASC) in Swedish adolescents. Nord J Psychiatry. 2006;60:107-13.

Roberts RE, Vernon SW. The Center for epidemiologic studies Depression
Scale: its use in a community sample. Am J Psychiatry. 1983;140:41-6.
Radloff LS. The use of the Center for Epidemiologic Studies Depression Scale
in adolescents and young adults. J Youth Adolesc. 1991,20:149-66.

Chen Z,Yang X, Li X. Psychometric features of CES-D in Chinese adolescents.
Chin J Clin Psychol. 2009;17:443-5. (in Chinese).

Yu NX, Zhang J. Factor Analysis and psychometric evaluation of the Connor-
Davidson Resilience Scale (CD-RISC) with Chinese people. Social Behav
Personality: Int J. 2007;35:19-30.

Schwarzer R, Jerusalem M. The General Self-Efficacy Scale (GSE). 1995.

Lazi¢ M, Jovanovic V, Gavrilov-Jerkovi¢ V. The general self-efficacy scale: new
evidence of structural validity, measurement invariance, and predictive

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
65.

66.

67.

68.

69.

70.

Page 11 of 11

properties in relationship to subjective well-being in Serbian samples. Curr
Psychol. 2021;40:699-710.

Hair JF, Risher JJ, Sarstedt M, Ringle CM. When to use and how to report the
results of PLS-SEM. EBR. 2019;31:2-24.

Edbrooke-Childs J, Stoeber J. Do you want me to be perfect? Two longitu-
dinal studies on socially prescribed perfectionism, stress and burnout in the
workplace. Work Stress. 2012;26:347-64.

Martin JB, Pihl RO. The stress-alexithymia hypothesis: theoretical and empiri-
cal considerations. Psychother Psychosom. 1985;43:169-76.

Lapa TA, Madeira FM, Viana JS, Pinto-Gouveia J. Burnout syndrome and well-
being in anesthesiologists: the importance of emotion regulation strategies.
Minerva Anestesiol. 2017;83:191-9.

Slivar B. The syndrome of burnout, self-image, and anxiety with grammar
school students. Horiz Psychol. 2001;10:21-32.

Schonfeld IS, Bianchi R. Burnout and depression: two entities or one? J Clin
Psychol. 2016;72:22-37.

Yan Y-W, Rongmao L, Su Y-K; Liu M-Y. The relationship between adolescent
academic stress and sleep quality: a multiple mediation model. Social Behav
Personality: Int J. 2018;46:63-77.

Ma', Siu A, Tse WS. The Role of High Parental Expectations in Adolescents’
Academic Performance and Depression in Hong Kong. J Fam Issues.
2018;39:2505-22.

Pinquart M, Ebeling M. Parental Educational expectations and Academic
Achievement in Children and Adolescents—a Meta-analysis. Educ Psychol
Rev. 2020;32:463-80.

De Lange * AH, Taris TW, Kompier MAJ, Houtman ILD, Bongers PM. The
relationships between work characteristics and mental health: examining
normal, reversed and reciprocal relationships in a 4-wave study. Work Stress.
2004;18:149-66.

Bilge F, Dost M, Cetin B. Factors Affecting Burnout and School Engagement
among High School Students: Study Habits, Self- Efficacy Beliefs, and Aca-
demic Success. Educ Sci Theory Pract. 2014;14:1721-7.

Yoo Cmin, Kahng SK, Kim S. Relationship between academic stresses and
internalization-externalization among adolescents: mediating effects of self-
efficacy and gender differences. Korean J Social Welf Stud. 2014;45:237-62.
Bandura A. Self-efficacy conception of anxiety. Anxiety Res.1988;1:77-98.
Aloe AM, Amo LC, Shanahan ME. Classroom Management Self-Efficacy

and Burnout: a Multivariate Meta-analysis. Educational Psychol Rev.
2014;26:101-26.

Carranza Esteban RF, Mamani-Benito O, Morales-Garcia WC, Caycho-Rodri-
guez T, Ruiz Mamani PG. Academic self-efficacy, self-esteem, satisfaction
with studies, and virtual media use as depression and emotional exhaustion
predictors among college students during COVID-19. Heliyon. 2022;8:211085.
Yu J, Chae S. The mediating effect of resilience on the relationship between
the academic burnout and psychological well-being of medical students.
Korean J Med Educ. 2020;32:13-21.

Sagone E, Caroli MED. Relationships between Resilience, Self-Efficacy, and
thinking styles in Italian Middle adolescents. Procedia - Social Behav Sci.
2013;92:838-45.

Hamill Skoch S. Resilience and Self-Efficacy: The importance of efficacy
beliefs and coping mechanisms in resilient adolescents. Colgate Univ J Sci.
2003;35:115-46.

Anyan F, Hiemdal O. Adolescent stress and symptoms of anxiety and depres-
sion: Resilience explains and differentiates the relationships. J Affect Disord.
2016;203:213-20.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Association between anxiety, depression symptoms, and academic burnout among Chinese students: the mediating role of resilience and self-efficacy
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Participants
	﻿Measures
	﻿Elementary school student burnout scale for grades 6–8 (ESSBS)
	﻿Multidimensional anxiety scale for children-Chinese (MASC-C)
	﻿Center for epidemiological studies depression scale (CES-D)
	﻿Chinese version of the connor-davidson resilience scale (CD-RISC)


	﻿Chinese version of the general self-efficacy scale (GSES)
	﻿Data collection
	﻿Statistical analysis
	﻿Results
	﻿Discussion
	﻿Chain mediating role of resilience and self-efficacy
	﻿Limitations

	﻿Conclusions
	﻿References


