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1. Introduction

Globally, a growing number of students pursue a higher education
degree (UNESCO, Institute for Statistics [UIS], 2018). To obtain that
degree, students need to overcome an array of demands and stressors
throughout their studies (Browning et al., 2021). Undue exposure to
stressful experiences can trigger the development of burnout symptoms
(cf. Conservation of Resources Theory; Hobfoll, 1989), which are
prevalent among university students and bear adverse consequences

(Griitzmacher et al., 2017; Salmela-Aro et al., 2022). Schaufeli et al.
(2002) conceptualized student burnout as a multidimensional phe-
nomenon consisting of emotional exhaustion due to incessant study de-
mands, cynicism toward one’s studies, and reduced professional efficacy
referring to reduced confidence in one’s academic abilities.

The prominent Conservation of Resources (COR) Theory (Hobfoll,
1989) and the Job Demands-Resources (JD-R) Model (Demerouti et al.,
2001) posit that chronic demands deplete individuals’ resources (e.g.,
self-esteem) and that such resource depletion can trigger the insidious
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and gradual emergence of detrimental burnout symptoms. Considering
this, students’ susceptibility to burnout symptoms may differ depending
on their available resources. Besides, providing timely support may
reduce the risks of developing pronounced burnout symptoms and their
possible consequences, such as intentions to drop out of university. The
Student Attrition Model (Bean and Metzner, 1985) postulates that psy-
chological factors—among which burnout symptoms are con-
ceivable—reflect the strongest determinants of university dropout
intentions.

To date, only few empirical studies tested these theoretical per-
spectives in the higher education context. Specifically, empirical studies
on the temporal development of student burnout are scarce, inconsis-
tent, and limited to distal measurements across years (Rios-Risquez
et al., 2018; Rudman & Gustavsson, 2012). Generally, such distal mea-
surements of student burnout symptoms can miss more nuanced changes
that possibly occur within semesters as the number and difficulty of ac-
ademic demands typically increase throughout the semester (cf. Corpus
et al., 2020). The identification of those nuanced changes is indispens-
able for deciding when to best address students’ adverse experiences and
challenges. Longitudinal research pointed to inter-individual differences
in the temporal development of student burnout symptoms but did not
investigate potential sources (e.g., sociodemographic characteristics) for
these differences (Kachel et al., 2020; Rudman & Gustavsson, 2012).
These insights, however, could help to identify groups of students who
are particularly vulnerable to burnout symptoms. Besides, conflicting
findings exist on the association between burnout symptoms and key
academic outcomes including university dropout intentions (Mostert
and Pienaar, 2020). This evidence should be complemented to draw
inferences about the strength and direction of these associations and the
relevance of considering burnout symptoms in dropout interventions.

Accordingly, the current longitudinal study pursuit three major aims.
First, the overarching aim was to provide more fine-grained insights into
the temporal development of each student burnout symptom (emotional
exhaustion, cynicism, and reduced professional efficacy) over one se-
mester. Second, we assessed whether the temporal development of each
burnout symptom differed depending on students’ sociodemographic
characteristic (gender, age, study progress, and academic major). Lastly,
we sought to provide initial longitudinal evidence on the association
between students’ symptoms of burnout and intentions to drop out of
university before successful graduation. Overall, the current study
advanced scientific understanding of (a) the temporal development of
student burnout symptoms, (b) inter-individual differences in these
symptoms, and (3) the possible role of these symptoms for the globally
concerning student dropout rates (Baulke et al., 2021). Further, these
insights feature some implications for particularly the design of tailored
and timely burnout interventions.

1.1. The challenging university context

Over the last few decades, empirical findings indicated that univer-
sity students are subjected to multiple stressors related to incessant ac-
ademic demands, impaired performance, relationship and financial
difficulties, and the continuous management of diverse responsibilities
(Stallman & Hurst, 2016). The COVID-19 outbreak exposed several
students worldwide to additional unprecedent challenges (e.g., curfews,
quarantines, physical distancing, and temporal closure of universities;
Browning et al.,, 2021). Constant exposure to such stressors can
contribute to the development or exacerbation of mental disorders
(Stallman, 2008), which are widespread among students and seem to be
increasing in prevalence as well as severity (Meda et al., 2021). Cross-
national studies indicated that roughly one-third of students reported
mental disorders (Auerbach et al., 2018), encompassing depressive,
anxiety, and substance use disorders in particular (Kang et al., 2021;
Meda et al., 2021; Rotenstein et al., 2016).

1.2. Student burnout symptoms in the university context

Challenges in the university context can also trigger the development
of detrimental burnout symptoms (cf. Kaggwa et al., 2021), which
showed associations with different mental disorder (e.g., depression and
alcohol dependence; Cheng et al., 2020; Jackson et al., 2016) in previous
empirical studies. Unlike the mental disorders mentioned above, how-
ever, burnout is not listed in the Diagnostic and Statistical Manual of
Mental Disorders (5th ed.; DSM-5; American Psychiatric Association,
2013). In the International Statistical Classification of Diseases and Related
Health Problems (11th ed.; ICD-11; World Health Organization, 2019),
burnout is classified exclusively as an occupational phenomenon. This
classification seems not reasonable since previous empirical studies also
identified the presence of burnout in non-occupational samples such as
in university students (Schaufeli et al., 2002). Since the 21st century,
researchers have increasingly drawn attention to the alarming preva-
lence rates of burnout among university students (Griitzmacher et al.,
2017; Salmela-Aro et al., 2022).

To date, no standard accepted definition of student burnout exists in
the scientific literature. We adhere to the definition of student burnout
proposed by Schaufeli et al. (2002) as it is most widely used and has
received great empirical support internationally (e.g., Portoghese et al.,
2018). Following Schaufeli et al. (2002), the three symptoms emotional
exhaustion (i.e., feeling exhausted because of excessive study demands),
cynicism (i.e., cynical attitudes toward one’s studies in general), and
reduced professional efficacy (i.e., reduced confidence in one’s aca-
demic abilities) signify the building blocks of student burnout. In
concordance, theoretical models (e.g., by Golembiewski, 1986; Leiter
and Maslach, 1988) assert that these symptoms develop sequentially but
agreement about the specific developmental order is nonexistent so far.

1.3. The temporal development of student burnout symptoms

Similarly, however, theoretical models state that burnout symptoms
do not emerge suddenly. The Conservation of Resources (COR) Theory
(Hobfoll, 1989) and the Job-Demands Resources (JD-R) Model
(Demerouti et al.,, 2001) provide the most prominent theoretical
frameworks to explain the temporal development of burnout symptoms.
These models share the view that excessive stress and chronic demands
deplete the resources (e.g., self-esteem and external support) of in-
dividuals (Bakker and Demerouti, 2007; Hobfoll, 1989). Continuous
depletion of resources can, in turn, foster the gradual emergence of
health problems such as burnout symptoms (Bakker and Demerouti,
2007; Freedy and Hobfoll, 1994), emphasizing that these symptoms
need to be regarded as a process that develops and unfolds over time. If
these symptoms are recognized too late and left untreated, negative
academic- and health-related consequences may result (cf. JD-R Theory;
Demerouti et al., 2001; Turhan et al., 2022).

Yet, tenets of the COR Theory and the JD-R Model concerning
burnout symptoms have scarcely been tested in longitudinal studies in
the university context, limiting empirical knowledge about its temporal
development in university students. However, understanding changes in
burnout symptoms may be especially critical for providing timely sup-
port. So far, the limited existing longitudinal empirical research inves-
tigated the temporal development of student burnout symptoms across
larger time spans. Overall, the results indicated a linear increase or no
increase in emotional exhaustion and disengagement/cynicism across
years (i.e., about two to four years) and no increase in reduced profes-
sional efficacy across such periods (Kachel et al., 2020; Rios-Risquez
et al., 2018; Rudman & Gustavsson, 2012). Generally, those distal
measurements of student burnout symptoms can miss more nuanced
changes that possibly occur within semesters. It is conceivable that stu-
dents experience an increase in burnout symptoms within semesters
because their academic demands, responsibilities and, for example, the
pressure of final examinations typically increase during semesters (cf.
Corpus et al., 2020).



1.3.1. Sociodemographic differences in the temporal development

Concordant with theoretical postulations, some longitudinal studies
also provided initial indications for inter-individual differences in initial
levels and developmental trajectories of exhaustion and disengagement/
cynicism, as indicated by significant intercept and slope variances (cf.
Kachel et al., 2020; Rudman & Gustavsson, 2012). However, these
studies did not investigate potential sources for these differences
although such insights are paramount for identifying groups of students
who are at higher risk. Such differences are reasonable since students are
typically endowed with different pools of resources and, thus, possess
varying vulnerabilities to burnout symptoms (cf. COR Theory; Hobfoll,
1989; Lesener et al., 2020). As we note below, some prior cross-sectional
evidence identified differences in students’ degree of burnout symptoms
to be attributable to particular sociodemographic characteristics such as
to students’ gender, age, study progress (i.e., semesters studied at uni-
versity), and academic major.

Concerning gender, various empirical findings indicated that female
students reported higher emotional exhaustion than male students (e.g.,
Fiorilli et al., 2022). Female students’ greater emotional involvement in
problems and their greater vulnerability to the adverse effects of these
problems may explain these findings (cf. Cohen et al., 2019; Kniffin
et al., 2021). In addition, a few researchers found that female students
scored lower on cynicism and higher on professional efficacy compared
to their male counterparts (Worly et al., 2019). Yet, others revealed no
gender differences in cynicism (Salmela-Aro & Read, 2017), in both
cynicism and reduced professional efficacy (Amin et al., 2009), or in any
of the three student burnout symptoms (Galan et al., 2011; Turhan et al.,
2022), indicating that the results are mixed.

Concerning age, a few researchers identified no differences in the
student burnout symptoms across university students (e.g., Lee et al.,
2020; Wang et al., 2019). Contrary, others found that younger students
reported more emotional exhaustion (Aguayo et al., 2019), more pro-
fessional efficacy and less cynicism (Salmela-Aro & Read, 2017) than
their older peers. In general, younger students possess less resources (e.
g., task-oriented coping strategies; Cabras and Mondo, 2018) to manage
burnout symptoms than older students, wherefore they theoretically
appear more prone to greater stress and burnout symptoms (cf. COR
Theory; Hobfoll, 1989).

Concerning study progress, some researchers unraveled that
emotional exhaustion and cynicism were more pronounced among stu-
dents in higher academic years (Nteveros et al., 2020; Paro et al., 2014;
Salmela-Aro & Read, 2017). Possible unfavorable experiences
throughout their more advanced academic careers (e.g., diminished
academic performance, conflicts with peers, and financial difficulties)
and perhaps increasing struggle and dissatisfaction with study content
and conditions may account for these findings. To date, empirical
findings on study progress differences in reduced professional efficacy
are inconsistent. Salmela-Aro and Read (2017) identified lower levels of
professional efficacy among students in higher semesters, while Paro
et al. (2014) found these levels to be lower among students in lower
semesters, and Nteveros et al. (2020) found no significant differences at
all.

Concerning academic major, several researchers identified elevated
levels of burnout in students enrolled in one particular major, such as
nursing or medicine (Rudman & Gustavsson, 2012; Worly et al., 2019).
Gusy et al. (2012) and Griitzmacher et al. (2017) also identified that
student burnout levels differed across students enrolled in different ac-
ademic majors. In both studies, mathematics/natural sciences students,
also referred to as STEM students, reported the highest emotional
exhaustion levels while social sciences students reported the lowest
levels. STEM students are also highly susceptible to reduced motivation
and dropout (Chen and Soldner, 2013; Robinson et al., 2019), wherefore
they seem to be an at-risk group requiring particular attention and
support. Griitzmacher et al. (2017) further found that medical/health
sciences students reported lower cynicism than students enrolled in law,
economics, engineering, mathematics, social sciences, or linguistics- and

cultural sciences. With regard to reduced professional efficacy, Gusy
et al. (2012) and Griitzmacher et al. (2017) did not identify any differ-
ences by academic major.

Summarizing, empirical findings indicated that the levels of student
burnout symptoms may differ depending on the sociodemographic
characteristics of students. Yet, these findings are entirely based on
cross-sectional data and are inconclusive in some respects (i.e.,
regarding gender, age, and study progress) and limited in others (i.e.,
regarding academic major), implying the need for more extensive
research, including longitudinal research, on these issues. Amongst
other things, longitudinal research can identify whether certain student
groups are more strongly affected by burnout symptoms as time pro-
gresses and therefore require particular support.

1.4. Consequences of student burnout symptoms

Experiencing burnout symptoms can have multiple negative conse-
quences for students. For example, some researchers identified associ-
ations between elevated student burnout levels and mental disorders
such as depressive, eating, and substance use disorders (Galan et al.,
2014; Jackson et al., 2016; Kristanto et al., 2016). Others highlighted
that student burnout related to adverse academic outcomes such as
impairments in academic performance (Madigan and Curran, 2020),
reduced study engagement, (Schaufeli et al., 2002), reduced study- and
life satisfaction (Turhan et al., 2022), and increased dropout intentions
(Mostert and Pienaar, 2020). Further, a few researchers showed that
students with high burnout levels tended to face an increased risk of
burnout later in the workforce (Robins et al., 2017), which, in turn,
associated with adverse work-related outcomes (e.g., impaired work
performance and absenteeism; Dyrbye et al., 2019).

1.4.1. Linkage of student burnout symptoms to university dropout intentions
Over the last decade, the association between student burnout and
intentions to drop out from university received a particular growing
research attention in the educational field (Moneta, 2011; Mostert and
Pienaar, 2020). Globally, student dropout is highly prevalent (up to 50
%; Organization for Economic Co-Operation and Development [OECD]
2018) and involves negative consequences for students (e.g., financial
burden), institutions (e.g., reputation drop), and society (e.g., waste of
educational resources; Schnepf, 2017; Williams et al., 2018). Thus,
students’ decision to drop out of university can eventually affect
different parties. Considering this, internationally increasing empirical
research on the development of dropout decisions (e.g., Baulke et al.,
2021) and on endeavors to achieve higher retention rates (e.g., Canning
etal., 2018; Booij et al., 2017; Van Klaveren et al., 2019) are no surprise.
Congruent with Baulke et al. (2021), we describe student dropout as
a situation in which a student leaves the university permanently. The
well-established Student Attrition Model (Bean and Metzner, 1985)
postulates that students’ intent to leave, also referred to as dropout
intention, is the most reliable and proximal determinant of actual
dropout (cf. Mashburn, 2000). Empirical findings echo this postulation
(Thomas, 2000). The Student Attrition Model posits that the formation
of dropout intentions can be influenced by background, environmental,
academic, and psychological factors, of which the latter are expected to
be the strongest influencing factors (Bean and Metzner, 1985). Symp-
toms of burnout are conceivable as those psychological factors.
Cross-sectional evidence concerning the association between student
burnout and dropout intentions is, however, inconclusive so far. Thus,
insufficient empirical knowledge exists about whether burnout symp-
toms should play a more salient role in endeavors to achieve lower
dropout rates. While some empirical studies identified all student
burnout symptoms (i.e., emotional exhaustion, cynicism, and reduced
professional efficacy) as significant predictors of dropout intentions
(Mostert and Pienaar, 2020), others only identified two (i.e., cynicism
and reduced professional efficacy; Moneta, 2011) or one (i.e., cynicism;
Cortes et al., 2014) of the symptoms as meaningful predictors. Cynicism



was thus the only consistently identified predictor of dropout intentions
in these cross-sectional studies. Longitudinal evidence concerning this
association is still scarce and, to our knowledge, only Rudman and
Gustavsson (2012) have offered some insights. The authors unraveled
that nursing students who experienced higher exhaustion and disen-
gagement/cynicism in their final year of education reported higher in-
tentions to drop out from the nursing profession one year after
graduation.

2. The current study

Globally, several university students report adverse symptoms of
burnout (Griitzmacher et al., 2017; Salmela-Aro et al., 2022). Theoret-
ical models state that burnout develops gradually over time (Demerouti
et al., 2001; Hobfoll, 1989). Thus far, empirical evidence on the tem-
poral development of student burnout symptoms within semesters is
nonexistent. These insights, however, can help to identify nuanced
changes in symptom levels and inform about the best timing of in-
terventions. Further, limited evidence exists on inter-individual differ-
ences in the temporal development of burnout symptoms although such
insights can help to identify student groups who seem at higher risk of
developing these symptoms. In addition, there is insufficient evidence
on the extent to which changes in student burnout symptoms associate
with adverse academic outcomes such as university dropout intentions.
Yet, that evidence can contribute to a better understanding of the rele-
vance of these symptoms for such outcomes.

Accordingly, the current study had three aims. Our first and main
research aim was to examine the initial levels of each separate student
burnout symptom (emotional exhaustion, cynicism, and reduced pro-
fessional efficacy) and the trajectories of these symptoms within one
semester among undergraduate students in Germany. Considering
theoretical models (Demerouti et al., 2001; Hobfoll, 1989) and the
steadily increasing demands within semesters, we hypothesized that
each symptom increases (linearly) as the semester progresses (Hypothesis
1).

Our second research aim was to examine whether the initial levels and
trajectories of student burnout symptoms differed across particular
sociodemographic characteristics of students, namely across their
gender, age, study progress (i.e., number of semesters studied at uni-
versity), and academic major. Cross-sectional results concerning gender,
age, and study progress differences in these symptoms are contradictory,
while those concerning academic major differences are scarce (Griitz-
macher et al., 2017; Salmela-Aro & Read, 2017). To our knowledge,
examinations of sociodemographic differences in the trajectories of
these symptoms are nonexistent so far. Given theoretical models sug-
gesting that individuals’ susceptibility to burnout symptoms varies
depending on their resources (cf. Hobfoll, 1989), we generally hypoth-
esized that some significant sociodemographic differences exist (Hy-
pothesis 2). Yet, we had no specific assumption as to the direction of
these differences due to ambiguous results of empirical studies.

Our third research aim was to examine the extent to which the initial
levels and trajectories of each separate student burnout symptom predict
students’ intentions to drop out from university at the end of the se-
mester. Of the three student burnout symptoms, cross-sectional studies
consistently identified cynicism but not emotional exhaustion or
reduced professional efficacy as a significant predictor of dropout in-
tentions (Mostert and Pienaar, 2020; Turhan et al., 2022). Longitudinal
studies identified exhaustion and disengagement/cynicism as mean-
ingful predictors of dropout intentions but did not examine the predic-
tive role of reduced professional efficacy (Rudman & Gustavsson, 2012).
The Student Attrition Model (Bean and Metzner, 1985) suggests that
psychological outcomes (among which all burnout symptoms are
conceivable) reflect the strongest predictors of dropout intentions.
Considering these theoretical perspectives and recent findings (Turhan
et al., 2022), we hypothesized that higher initial levels and increases in
each symptom associate with higher dropout intentions (Hypothesis 3).

Summarizing, the examination of these hypotheses and research
questions allows us to provide more in-depth insights into the temporal
development of each unique student burnout symptom within one se-
mester, to shed initial light into which sociodemographic groups are
particularly affected by student burnout symptoms, and to yield initial
indications to what extent student burnout symptoms play a role in the
formation of dropout intentions. These theoretical insights also feature
practical implications regarding the timing of burnout interventions (i.
e., appropriate timing is critical to prevent pronounced symptoms and
untoward effects of these symptoms), regarding the design of tailored
interventions (i.e., student groups that appear to be at higher risk for
burnout symptoms require special attention and support), and regarding
the necessity to address these symptoms in interventions aimed at
reducing student dropout rates.

3. Method
3.1. Procedure

To address our hypotheses and research questions, we conducted a
longitudinal study and collected data simultaneously at three accredited
German universities after the Ethical Committee of the Department of
Psychology of Bielefeld University granted ethical approval (2018-181).
This study included a total of thirteen measurement occasions spread
across the 2018-2019 fall semester and the 2021 summer semester. It
was conducted in full accordance with the ethical principles of German
Psychological Society (DGPs) and the German Association of Profes-
sional Psychologists (BDP). These principles represent the German
adaptation of the ethical guidelines of the American Psychological As-
sociation. The 2018-2019 fall semester included three measurement
occasions, the next three semesters (2019 summer semester, 2019-2020
fall semester, and 2020 summer semester) included one measurement
occasion, the 2020-2021 fall semester included four measurement oc-
casions, and lastly the 2021 summer semester included three measure-
ment occasions. The overarching aim of this thirteen-wave longitudinal
study was to examine the risk factors of student dropout intentions from
a motivation- and action-regulation perspective among students who
were enrolled in STEM fields, economics, humanities, and law. The
rationale for focusing on these academic majors was that previous
studies in German higher education identified particularly high dropout
rates in STEM fields but also elevated and thus worrisome dropout rates
in other majors including economics, humanities, and law (Neugebauer
et al., 2019). Hence, the study inclusion criterion was that students had
to be enrolled in one of the abovementioned academic majors (i.e., in
STEM fields, economics, humanities, or law).

The recruitment of this thirteen-wave longitudinal study started at
the beginning (October 11th until November 11th) of the 2018-2019
fall semester (i.e., at T;) by approaching first-, third-, and fifth-semester
students during their lectures. In these lectures at T;, we briefly
informed students about the study goals and asked them to fill out a
contact form if they were interested in voluntary participation. Contact
forms helped identify students who met the study inclusion criterion and
to invite them to an introductory meeting held shortly afterward. As
mentioned above, all students enrolled in STEM fields, economics, hu-
manities, and law could participate. Students who provided incomplete
answers at T; (n = 42) or reported a major that was not the focus of the
study (n = 6) were excluded from this study. In the introductory
meeting, students obtained more information about the study including
data privacy protection and security, gave informed consent, and
received an initial gift worth € 5 to promote their participation moti-
vation. We then sent students an e-mail with a link that forwarded them
to the first online survey. The amount of incentive for participation
depended on the students‘ individual compliance rate. In addition to the
initial gift worth € 5, the students could receive up to € 121 at the end of
this thirteen-wave longitudinal study (T; to T4 = € 45; Ts to T = € 26;
and Ty to T13 = € 50).



For the purpose of the current study, we used an excerpt of the data
from the beginning (T;, October 2018), middle (T, December 2018),
and end (T3, February 2019) of the 2018-2019 fall semester for the fine-
grained analysis of student burnout trajectories. Time lags between
these first three measurement occasions were about six weeks. During
these three measurement occasions, students could receive € 10 at Tq, €
5 at Ty, and € 5 at Ts.

3.2. Participants

A total of N = 1435 undergraduate students fulfilled the study in-
clusion criteria at T;. A total of N = 1172 students participated at T and
N = 1096 at T3, resulting in a satisfactory attrition rate of 24 % across
the three measurement occasions as compared to other longitudinal
studies (Deng et al., 2013). As indicated in Table 1, of the total sample at
Ty, n = 856 students were female, the mean age of students was 20.81
years (SD = 2.71), and they had completed an average of 3.28 (SD =
2.81) semesters at university. The majority of students were enrolled in
economics (36 %), followed by STEM disciplines (29 %), law (22 %), and
humanities (13 %). On average, the self-reported High-School GPA was
2.32 (SD = 0.56) and the University GPA was 2.48 (SD = 0.62). GPA in
Germany ranges from 1.0 to 4.0, where a smaller GPA reflects a better
performance. About 30 % of students reported having a migration
background and up to 40 % of students worked five or more hours per
week asides their university studies. The percentage of students who had
children (0.6 %), engaged in voluntary jobs (7.7 %), and cared for rel-
atives (1.5 %) was rather low.

3.3. Variables and measures

In the following, we only describe the measures relevant to the
current study. All students who are included in this study have
completed these measures in online-surveys at least at T;.

3.3.1. Student burnout symptoms
Student burnout symptoms were measured by the German short

Table 1
Sociodemographic Characteristics of the Sample.
Sociodemographic Characteristics n %
Gender
Female 856 59.7
Male 579 40.3
Age — —
17-21 1042 72.6
22-26 351 24.5
27 or older 42 2.9
Study Progress® — —
1-3 956 66.6
4-6 307 21.5
7-9 123 8.5
10 or more 49 3.4
Academic Major — —
Economics 516 36.0
STEM disciplines 423 29.5
Law 312 21.7
Humanities 184 12.8
Migration Background® — —
Student 123 8.6
Mother 406 28.3
Father 395 27.5
Children® 9 0.6
Paid Job? 580 40.4
Voluntary Job® 110 7.7
Caring for Relatives 22 1.5

Note. The total sample comprised N = 1435 students. ® number of semesters
studied at university; b birth outside of Germany; ¢ students that have one or
more children; ¢ students that work five or more hours per week; € students that
do a voluntary job for five or more hours per week.

version of the Maslach Burnout Inventory-Student Survey (MBI-SS-KV;
Worfel et al., 2015). The MBI-SS-KV comprises three symptoms, each
with three items. These symptoms include emotional exhaustion (e.g.,
“Studying or attending class is really a strain for me”; McDonald’s
or1-13 = 0.77-0.86), cynicism (e.g., “I have become less enthusiastic
about my studies”; McDonald’s wr1_13 = 0.87-0.91), and reduced pro-
fessional efficacy (e.g., “I believe I cannot make an effective contribution
to the classes that I attend”; McDonald’s wr;_13 = 0.74-0.77). Students
answered the items on a 7-point Likert scale running from minimum 1
(=never) to maximum 7 (=always). High item scores indicate high levels
in all student burnout symptoms. The subscales yielded good internal
consistency at each measurement occasion in this longitudinal study
with McDonald’s o ranging from 0.74 to 0.91 and in the cross-sectional
study of Worfel et al. (2015) with Cronbach’s alpha ranging from 0.73 to
85. In addition, contemporary psychometric research indicated that the
MBI-SS-KV demonstrates convergent validity, factorial validity, and
measurement invariance across gender and time (Turhan et al., 2021).

3.3.2. University dropout intentions

Students’ intentions to drop out from university were measured by
the subscale “Thoughts of quitting studies completely” of Baulke et al.
(2021) that comprises three items (e.g., “At the moment I'm considering
quitting my studies™). Students rated the items on a 6-point Likert scale
ranging from minimum 1 (=disagree completely) to maximum 6 (=agree
completely). High item scores indicate high dropout intentions. This scale
showed good internal consistency in the current study (McDonald’s w3
= 0.80) and in Baulke et al. (2021; McDonald’s ® = 0.89). Baulke et al.
(2021) further indicated that this subscale shows factorial validity.

3.3.3. Sociodemographic characteristics

We used four sociodemographic characteristics reported by students,
namely gender (1 = female, 2 = male), age, study progress (i.e., se-
mesters studies at university), and academic major. Convergent with
prior research (Gansemer-Topf et al., 2017), we collapsed academic
majors into a dichotomous variable indicating enrollment in STEM fields
or another major, with 1 = STEM student (29 % of our sample), 2 =
economics/humanities/law student (71 % of our sample).

3.4. Statistical analyses

To examine our hypotheses and research questions, we conducted all
statistical analyses with Mplus 8.7 software (Muthén & Muthén,
1998-2017). First, we conducted preliminary analyses that included the
examination of panel attrition, descriptive statistics, normal distribution
of the results (skewness and kurtosis), and bivariate correlations of all
variables of interest. For panel attrition, we analyzed whether the
participant attrition had associations with the student burnout symp-
toms (emotional exhaustion, cynicism, and reduced professional effi-
cacy) and university dropout intentions. Significant group differences
point to the presence of systematic attrition (Enders, 2010), which we
identified in the current study (see Section “4.1.1. Panel Attrition”). To
address the systematic attrition, we used multiple imputations given
their advantages as compared to the use of, for example, complete cases
(e.g., reduction of data waste and biased results; Asendorpf et al., 2014).
To this end, we adhered to the guidelines of Geiser et al. (2021). The
preliminary analyses also comprised the assessment of whether each
separate student burnout factor (i.e., emotional exhaustion, cynicism,
and reduced professional efficacy) demonstrated longitudinal mea-
surement invariance that is a critical prerequisite to drawing legitimate
conclusions about the developmental trajectories of these student
burnout factors (cf. Widaman et al., 2010).

To test for longitudinal measurement invariance, we adhered to the
guidelines of Widaman and Reise (1997). For each separate student
burnout factor, we used a step-wise approach to compare a series of four
nested models with increasing invariance constraints. We compared (1)
a model that tested for configural invariance by constraining the factor



structure to be equal across time, (2) a model that tested for metric
invariance by additionally constraining the factor loadings to be equal
across time, (3) a model that tested for scalar invariance by additionally
constraining the item intercepts to be equal across time, and (4) a model
that tested for uniqueness invariance by additionally constraining the
residual variances to be equal across time. When the imposition of
increasing invariance constraints results in no substantial changes in
goodness-of-fit indices between nested models, the corresponding de-
gree of invariance can be assumed. Cheung and Rensvold (2002) and
Chen (2007) suggested evaluating different fit indices, including the
comparative fit index (CFI), root mean square error of approximation
(RMSEA), and standardized root mean square residual (SRMR). For
large sample sizes, they recommended to use cut-off values of ACFI =
-0.010, ARMSEA = 0.015, and ASRMR = 0.030 for metric invariance
and ASRMR = 0.010 for scalar and uniqueness invariance. We used the
degree of longitudinal measurement invariance identified for the stu-
dent burnout factors in all subsequent second-order latent growth curve
(LGC; Bollen and Curran, 2006) models.

Subsequently, we continued with the main analyses. To estimate the
initial levels and unique developmental trajectories of each separate
student burnout factor (Hypothesis 1), we performed three linear un-
conditional second-order LGC models. These models included a latent
factor of student burnout (i.e., emotional exhaustion, cynicism, or
reduced professional efficacy) at each measurement occasion, an inter-
cept growth factor (i.e., indicating initial levels at T;), and a slope
growth factor (i.e., describing developmental trajectories). To exem-
plify, a model included emotional exhaustion at each measurement
occasion, an intercept growth factor that indicated the initial level of
emotional exhaustion at T;, and a slope growth factor that described the
developmental change of emotional exhaustion over time. To specify a
linear LGC model, we fixed the time scores for the slope growth factor at
0, 1, and 2. Further, we fixed the coefficients of the intercept growth
factor at 1 (cf. Muthén & Muthén, 1998-2017).

To investigate whether sociodemographic differences existed in the
initial levels (i.e., intercepts) and trajectories (i.e., slopes) of the student
burnout factors (Hypothesis 2), we conducted three conditional second-
order LGC models. Specifically, we investigated whether the initial
levels and trajectories differed across gender, age, study progress, and
academic major. In these models, we further evaluated whether the
initial levels and trajectories of the student burnout factors significantly
predicted university dropout intentions at T3 (Hypothesis 3). In sum, we
simultaneously added gender, age, study progress, and academic major
as predictors and university dropout intentions at T3 as an outcome of
the intercept and slope to each unconditional second-order LGC model.

To evaluate the goodness of fit of the estimated unconditional and
conditional second-order LGC models, we used four indicators: y? test
statistic, RMSEA, SRMR, and CFI. For RMSEA and SRMR values of <
0.08 resemble an acceptable fit (Browne and Cudeck, 1998), and values
of < 0.06 a good fit (Weston et al., 2008). In addition, CFI values > 0.90
are indicative for an acceptable fit (Hoyle, 1995) and CFI values of >
0.95 a good fit (Weston et al., 2008).

4. Results
4.1. Preliminary analyses

4.1.1. Panel attrition

At first, we investigated the participant attrition from the present
study and the potential associations of this attrition with our central
variables of interest. We specified one-way ANOVAs for each student
burnout factor and university dropout intentions to examine potential
differences among our participants who (1) answered questionnaires at
all three measurement points (n = 1,063, 74.1 %), (2) answered ques-
tionnaires at only two measurement points (n = 142, 9.9 %), and (3)
those who answered questionnaires at T; only (n = 230, 16.0 %). The
results indicated no significant mean differences for emotional

exhaustion, F(2, 1432) = 0.65, p = 0.52, and reduced professional ef-
ficacy, F(2, 1432) = 0.39, p = 0.68. Yet, significant mean differences
were identified for cynicism, F(2, 1432) = 5.77, p =.01, and dropout
intentions F(2, 1432) = 3.25, p =.04, meaning that there was systematic
attrition in this study. To manage this attrition data, we adhered to
recommendations by Asendorpf et al. (2014) and used multiple impu-
tations with 50 imputations. The subsequent results are based on the
imputed data set.

4.1.2. Descriptive statistics and bivariate correlations

Table 2 reports the descriptive statistics, including means and stan-
dard deviations for student burnout factors at each measurement occa-
sion and for dropout intentions at T3. As Table 2 indicates, skewness
values (ranging between 0.092 and 1.19) and kurtosis values (ranging
between -0.455 and 1.23) were below the criterion of 1.96 (cf. Field
et al., 2013). Thus, the results were (approximately) normally distrib-
uted and well-suited for parametric statistical analyses. In general,
means for emotional exhaustion were at all times more pronounced (i.e.,
in the middle area) than those for cynicism and reduced professional
efficacy. As expected, an increase in means was noted for all student
burnout factors, indicating that, on average, students experienced more
elevated burnout symptoms over time. Corresponding standard de-
viations were all greater than one at T; and grew over the semester,
pointing to pronounced inter-individual differences in the initial levels
of the student burnout factors and to an increase in these differences
over time. The mean for dropout intentions was below the scale mean,
indicating that, on average, students had rather low intentions to drop
out from university at T3. Table 3 presents the correlations between the
variables of interest. In short, the intercorrelations between the student
burnout symptoms were high and, as expected, the symptoms positively
correlated with dropout intentions and showed significant associations
with students’ sociodemographic characteristics.

4.1.3. Longitudinal measurement invariance of student burnout factors

The student burnout factors have to demonstrate longitudinal mea-
surement invariance to draw accurate conclusions about their devel-
opmental trajectories (cf. Widaman et al., 2010). The imposition of
increasing invariance constraints did not result in substantial differences
of goodness-of-fit indices (i.e., CFI, RMSEA, and SRMR) between most
nested models (see Table 4). Specifically, the student burnout factor
emotional exhaustion demonstrated scalar invariance (i.e., equal factor
structure, factor loadings, and item intercepts across measurement oc-
casions; Chen, 2007). In addition, the student burnout factors cynicism
and reduced professional efficacy demonstrated uniqueness longitudinal
measurement invariance, meaning that these factors were measured on
the identical metric over time (i.e., equal factor structure, factor load-
ings, item intercepts, and residual variances across measurement occa-
sions). Thus, the critical prerequisite to drawing legitimate conclusions
about the developmental trajectories of these student burnout factors
was met. We selected the respective degrees of invariance for all student
burnout factors in all subsequent second-order unconditional and con-
ditional LGC models.

4.2. Main analyses

4.2.1. Temporal development of student burnout factors within one
academic semester

Table 5 summarizes the goodness-of-fit indices of the estimated un-
conditional second-order LGC models that we conducted to assess the
initial levels (i.e., intercepts) and trajectories (i.e., slopes) of each stu-
dent burnout factor over one semester (Hypothesis 1). As indicated by the
goodness-of-fit indices (i.e., CFI, RMSEA, and SRMR), these models fit
the data satisfactorily. Thus, the unconditional second-order LGC models
with a linear slope growth factor satisfactorily described the average
pattern of change in the burnout factors over one semester.

Table 6 shows the unstandardized parameter estimates of the



Table 2
Descriptive Statistics of Student Burnout Factors and Dropout Intentions.

Scales T To T3
M SD Skewness Kurtosis M SD Skewness Kurtosis M SD Skewness Kurtosis
Emotional exhaustion 3.47 1.25 0.276 -0.294 3.82 1.30 0.201 -0.432 3.89 1.35 0.092 -0.455
Cynicism 2.25 1.24 1.19 1.23 2.56 1.32 0.908 0.399 2.70 1.44 0.804 -0.025
Reduced professional efficacy 3.02 1.25 0.337 -0.250 3.28 1.26 0.254 -0.226 3.35 1.31 0.249 -0.110
Dropout intentions — — — — — — — 2.17 1.11 1.057 .590
Note: N = 1435. The scale of the student burnout factors ranges from 1 to 7. The scale of dropout intentions ranges from 1 to 6.
Table 3
Latent Correlations Between Sociodemographics, Student Burnout Factors, and Dropout Intentions.
Scales 2 3 4 5 6 7 8 9 10 11 12 13 14
1. Gender® Ty 0.01 0.03 —0.32%* 0.02 —0.04 —0.05 0.01 —0.02 —0.01 —0.08* —0.08** —0.06* —0.09**
2.Age Ty — 0.59** 0.00 —0.02 0.02 0.02 0.05 0.04 0.01 0.03 0.00 0.01 —0.05
3. Academic semester — —0.08** 0.07* 0.05 0.05 0.08** 0.05 0.02 0.08* 0.03 0.01 —0.09**
T
4. Academic majorb Ty — —0.05 —0.07* —0.06 0.03 —0.02 —0.01 0.03 —0.01 —0.03 —0.03
5. Emotional — 0.66** 0.60** 0.45%* 0.35%* 0.31%* 0.48** 0.39%* 0.37** 0.28**
exhaustion T;
6. Emotional — 0.70** 0.34** 0.48** 0.38** 0.40%* 0.50** 0.47** 0.35%*
exhaustion T,
7. Emotional 0.30** 0.38** 0.48** 0.38** 0.42%* 0.57** 0.39%*
exhaustion T3
8. Cynicism T, — 0.59** 0.53** 0.55%* 0.40** 0.41** 0.42%*
9. Cynicism Ty — 0.67** 0.38** 0.58** 0.47%* 0.57**
10. Cynicism T3 — 0.33** 0.42** 0.63** 0.65**
11. Reduced — 0.57** 0.55** 0.38**
professional efficacy
Ty
12. Reduced — 0.63** 0.46**
professional efficacy
Tz
13. Reduced — 0.57%*
professional efficacy
Ts
14. Dropout intentions —
T3

Note. N = 1435. T1, Ty, and T reflect the three measurement occasions. ® 1 = females and 2 = males. b1 — STEM students and 2 = economics/humanities/law students.

*p <.05. **p <.01.

Table 4
Fit Statistics for Longitudinal Measurement Invariance of Student Burnout
Factors.

Table 5
Fit Statistics for Linear Unconditional Second-Order Latent Growth Curve
Models.

Model Ve df  CFI RMSEA  SRMR $? df CFI RMSEA SRMR
Emotional Exhaustion Emotional exhaustion 155.49 24 0.978 0.062 0.036
M1: configural invariance 67.41 15 0.991 0.049 0.019 Cynicism 74.38 30 0.992 0.032 0.028
M2: metric invariance 85.66 19 0.989 0.049 0.028 Reduced professional efficacy 50.06 30 0.995 0.021 0.021
M3: scalar invariance 118.16 23 0.984 0.054 0.030 A _ A _ Py
M4: uniqueness invariance ~ 196.25 29  0.971 0.063 0.042 Note. N = 1435 using the multiple imputation method. x* = Yuan-Bentler robust
Cynicism test statistic; df = degrees of freedom; CFI = comparative fit index; RMSEA =
M1: configural invariance 39.77 15 0.996 0.034 0.018 root mean square error of approximation; SRMR = standardized root mean
M2: metric invariance 56.25 19  0.993  0.037 0.023 square residual.
M3: scalar invariance 67.52 23 0.992 0.037 0.024
M4: uniqueness invariance 62.38 29 0.994 0.028 0.024
RE:ducl\efl(:ll meeffSionTl' Efﬁc'acy 10.16 15 1.00 0.001 0.008 Table 6
i coniigural invariance . . . . .
M2: metric invariance 17.96 19 1.00 0.003 0.014 Unstandardized Parameters for the Temporal Development of the Student
M3: scalar invariance 3698 23 0997 0009  0.016 Burnout Factors.
M4: uniqueness invariance 42.14 29 0.997 0.017 0.019 Model Intercept Slope Covariance
Note. N = 1435 using the multiple imputation method. y* = Yuan-Bentler robust Mean Variance Mean Variance
test statistic; df = degrees of freedom; CFI = comparative fit index; RMSEA = Emotional 3.81%** 0.89%%* 0.21%%* 0.12%%* -0.04
root mean square error of approximation; SRMR = standardized root mean exhaustion 0.04) (0.08) 0.02) 0.03) 0.04)
square residual. Cynicism 2315 1084 0.26%%F  0.20°%*  _0.02
(0.03) (0.10) (0.02) (0.05) (0.05)
Reduced 3.31%** 0.83%** 0.19%** 0.06 0.02 (0.05)
unconditional second-order LGC models. The intercepts indicated that, professional (0.04) (0.09) (0.02) (0.04)
on average, students reported moderate levels of emotional exhaustion, efficacy

cynicism, and reduced professional efficacy at T;. The significant posi-
tive slopes in all three models indicated that, as expected, these levels

Note. Standard errors are presented in parentheses.
#ip <001,



increased linearly over the semester for the sample overall. In addition,
our results revealed that the intercept variances were significant for each
student burnout factor, while the slope variances were significant for
emotional exhaustion and cynicism but not for reduced professional
efficacy. In other words, students differed in their initial levels on all
student burnout factors. However, their trajectories differed on
emotional exhaustion and cynicism only. Given these differences, the
examination of inter-individual of the student burnout factors seems
rational (cf. Byrne and Crombie, 2003). The covariances between the
intercepts and slopes were not significant for any factor, indicating that
the change in each factor did not depend on the individual’s initial levels
of burnout symptoms.

Sociodemographic differences in temporal development of stu-
dent burnout factors

To assess whether students’ sociodemographic characteristics (i.e.,
gender, age, study progress, and academic major) may account for a
proportion of inter-individual differences in the initial levels and tra-
jectories of the student burnout factors over the semester (Hypothesis 2),
we estimated conditional second-order LGCs. Table 7 indicates that all
conditional second-order LGC models fit the data remarkably well. The
standardized regression coefficients for the sociodemographic charac-
teristics as predictors of the initial levels (intercepts) and trajectories
(slopes) are presented in Table 8. We comment on the results in the
following.

Gender Differences. Gender was negatively and significantly asso-
ciated with the intercept of reduced professional efficacy, meaning that,
on average, female students reported lower professional efficacy at Ty
than male students. In addition, gender was negatively and significantly
associated with the linear slope of emotional exhaustion, indicating that
increasing emotional exhaustion occurred among female students rather
than among their male counterparts. We did not detect significant
gender differences in the intercepts of emotional exhaustion and cyni-
cism or in the linear slope of cynicism and reduced professional efficacy.

Age Differences. Significant age differences did not exist in the in-
tercepts and linear slopes of the student burnout factors. Thus, the initial
levels and trajectories of emotional exhaustion, cynicism, and reduced
professional efficacy did not meaningfully differ with regard to the age
of students.

Study Progress Differences. Study progress was positively and
significantly related with the intercepts of emotional exhaustion and
reduced professional efficacy, indicating that, on average, students in
higher semesters reported greater emotional exhaustion and reduced
professional efficacy at T; than students in lower semesters. Yet, as
indicated by the significant negative linear slopes, lower semester stu-
dents reported greater increases in reduced professional efficacy over
time than higher semester students. Significant study progress differ-
ences did not exist in the intercept of cynicism and linear slopes of
emotional exhaustion and cynicism.

Academic Major Differences. Academic major was negatively and
significantly related to the linear slope of cynicism. STEM students thus,
on average, exhibited increases in cynicism over the semester that were
significantly higher than those of economics/ humanities/law students.
Academic major differences in the initial levels of all student burnout
factors and in trajectories of emotional exhaustion and reduced

Table 7

Fit Statistics for Linear Conditional Second-Order Latent Growth Curve Models.
Model b df CFI RMSEA SRMR
Emotional exhaustion 357.10 90 0.971 0.045 0.036
Cynicism 237.81 96 0.986 0.032 0.031
Reduced professional efficacy 243.47 96 0.980 0.033 0.030

Note. N = 1435 using the multiple imputation method. y* = Yuan-Bentler robust
test statistic; df = degrees of freedom; CFI = comparative fit index; RMSEA =
root mean square error of approximation; SRMR = standardized root mean
square residual.

professional efficacy were not present.

4.2.2. Linkage of the temporal development of student burnout factors and
university dropout intentions

The well-fitting conditional second-order LGCs also served to
investigate whether the intercepts and slopes of the student burnout
factors predicted university dropout intentions at the end of the semester
(i.e., at T, Hypothesis 3). Standardized regression coefficients shown in
Table 9 indicate that the intercepts and slopes of all student burnout
factors positively and significantly predicted university dropout in-
tentions at T3. Thus, as expected, students with higher emotional
exhaustion, cynicism, and reduced professional efficacy at T; seemed
more likely to possess higher dropout intentions at T3. Also as expected,
the increase in emotional exhaustion, cynicism, and reduced profes-
sional efficacy over the semester predicted students’ intentions to drop
out from university at Ts.

5. Discussion

A growing body of research indicates that student burnout symptoms
are globally widespread (Salmela-Aro et al., 2022). So far, limited
empirical studies exist on the temporal development of these symptoms
and on the extent to which their development varies across socio-
demographic groups and associates with students’ intentions to drop out
from university. These insights, however, are particularly indispensable
to decide when to best provide students with timely support and to
identify which student groups are particularly susceptible to these
symptoms. In addition, these insights can cast light into the role of these
symptoms for the concerning dropout rates. The current study aimed to
address these shortcomings in student burnout research by analyzing
data of undergraduate students in Germany over one semester.

5.1. Temporal development of student burnout factors within one
academic semester

5.1.1. Burnout levels at the beginning of the academic semester

Congruent with previous cross-sectional research in the German and
Italian higher education context (Portoghese et al., 2018; Worfel et al.,
2015), we unraveled that the average initial level of emotional
exhaustion was higher (i.e., in the middle area) than the average initial
levels of cynicism and reduced professional efficacy. University students
were thus more likely to start the semester with greater emotional
exhaustion due to study demands rather than feeling cynical and de-
tached from their studies or feeling incompetent as a student. This
finding aligns with the developmental process model by Leiter and
Maslach (1988) that suggests that emotional exhaustion is the initial
symptom, an early warning sign, of the burnout phenomenon. The quick
detection of this symptom could thus be helpful to offer students timely
support.

5.1.2. Trajectories of burnout symptoms over the course of the academic
semester

Similar to Kachel et al. (2020) and Rudman & Gustavsson (2012) and
as expected, our fine-grained analyses indicated that each examined
student burnout symptom increased linearly as the academic semester
progressed. That is, feelings of emotional exhaustion, cynicism, and
reduced professional efficacy across university students grew within the
semester (cf. Hypothesis 1). The observed gradual increase in these
burnout symptoms aligns with theoretical expectations (e.g., COR The-
ory by Hobfoll, 1989) that suggest that these symptoms develop and
unfold over time rather than emerging spontaneously. Student burnout
symptoms should thus be closely monitored during the semester for
offering timely support and preventing the development of pronounced
symptoms. Those pronounced symptoms can not only negatively asso-
ciate with students’ health and academic outcomes during their studies
(Turhan et al., 2022) but also increase their susceptibility to burnout



Table 8

Standardized Parameters for Sociodemographic Differences in the Temporal Development of the Student Burnout Factors.

Predictors Emotional exhaustion Cynicism Reduced professional efficacy

Intercept Slope Intercept Slope Intercept Slope
Gender® 0.01 (0.04) —0.19%* (0.06) 0.04 (0.04) —0.08 (0.05) —0.09* (0.04) —0.01 (0.05)
Age —0.06 (0.04) 0.08 (0.07) 0.03 (0.04) —0.04 (0.05) —0.02 (0.05) 0.03 (0.05)
Study Progress 0.13** (0.04) —0.15 (0.08) 0.07 (0.04) —0.11 (0.06) 0.09* (0.05) —0.19%* (0.06)
Academic majorb —0.06 (0.04) —0.09 (0.06) 0.03 (0.04) —0.09* (0.05) —0.04 (0.04) —0.05 (0.07)

Note. Standard errors are presented in parentheses. ®1 = females and 2 = males. 1 = STEM students and 2 = economics/humanities/law students.

*p <.05. **p <.01.

Table 9

Standardized Parameters for the Linkage between the Temporal Development of Student Burnout Factors and Dropout Intentions.

Outcome Emotional exhaustion Cynicism Reduced professional efficacy
Intercept Slope Intercept Slope Intercept Slope
Dropout intentions 0.32%** (0.04) 0.27%** (0.07) 0.49%** (0.03) 0.45*** (0.06) 0.41*** (0.04) 0.56*** (0.09)

Note. Standard errors are presented in parentheses.
*Hxp < 001,

symptoms later in the workforce (Robins et al., 2017).

5.1.3. Inter-individual differences in initial levels and trajectories
Longitudinal research provided initial indications for inter-
individual differences in initial levels and trajectories of student
burnout symptoms (Rudman &Gustavsson, 2012). This evidence sup-
ports theoretical perspectives (e.g., Demerouti et al., 2001) suggesting
that burnout symptoms differ between individuals. Our findings indi-
cated that students’ sociodemographic characteristics can account for
some of these differences (cf. Hypothesis 2). More specifically, we found
statistically significant intercept variances for each student burnout
symptom and slope variances for emotional exhaustion and cynicism but
not for reduced professional efficacy (cf. Rudman & Gustavsson, 2012).
That is, students significantly differed in their initial levels at T; on all
student burnout factors and in their trajectories on emotional exhaustion
and cynicism. In consideration of these findings, the examination of
inter-individual differences in the temporal development of those
symptoms thus seem rational (cf. Byrne and Crombie, 2003).

5.2. Sociodemographic differences in temporal development of student
burnout factors

In the current longitudinal study, we examined whether gender, age,
study progress, and academic major differences existed in the initial
level and trajectory of each student burnout symptom. To our knowl-
edge, this study provides the first empirical evidence concerning which
groups of university students face an increased risk of burnout symp-
tomatology both at the beginning of the semester and over its course.

5.2.1. Gender differences

Gender differences in the initial levels of emotional exhaustion and
cynicism did not exist in our sample, but we found gender differences in
the initial level of reduced professional efficacy. Compared to their male
counterparts, our results indicated that female students entered the se-
mester with less professional efficacy. Salmela-Aro and Read (2017) also
identified that female students experienced a greater sense of in-
adequacy as a student than male students. Given that feelings of efficacy
represent a significant predictor of academic achievement in higher
education (Schneider & Preckel, 2017), promoting the efficacy beliefs of
students—particularly female students—seems important. As Breso
et al. (2010) showed, promoting efficacy beliefs resulted in a decrease in
student burnout, an increase in engagement, and enhanced
performance.

Gender differences further existed in the trajectory of emotional
exhaustion but not in the trajectories of cynicism and reduced

professional efficacy. We identified that female students reported
steeper increases in emotional exhaustion over time than male students.
Generally, academic demands accompanied with stressors increase over
the semester, and it could be that females struggled more than males to
cope with these demands and were more prone to their negative effects
(cf. Salmela-Aro & Read, 2017), particularly if they had insufficient
resources such as self-esteem (cf. COR Theory; Hobfoll, 1989). Cross-
sectional findings indicated that self-esteem tends to be significantly
lower among females than males (Lawrence et al., 2006). The possible
struggle with demands and a smaller pool of resources could, in turn,
have contributed to the increase in exhaustion (e.g., tiredness and
depletion) among females.

5.2.2. Age and study progress differences

Interestingly, we identified no age differences in the initial levels and
trajectories of all student burnout symptoms (cf. Lee et al., 2020; Wang
et al.,, 2019), but significant study progress differences in the initial
levels of emotional exhaustion and reduced professional efficacy as well
as the trajectory of reduced professional efficacy existed. Possibly, study
progress reflects a more effective assessment of academic progress,
which might be more related to burnout than biological age. Compared
to lower-semester students, higher-semester students reported greater
symptoms of emotional exhaustion and reduced professional efficacy at
Ty (cf. Salmela-Aro & Read, 2017). Yet, an increase in reduced profes-
sional efficacy over time occurred rather among lower-semester stu-
dents. This could be due to a possible ceiling effect, meaning that higher-
semester students may already have reached maximum levels of student
burnout symptoms at T. It is also conceivable that at T; higher-semester
students were more aware of the demanding academic requirements and
challenges ahead, while lower-semester students may have experienced
a “culture shock” and realized the harsh reality over time due to fewer
experiences of what studying at university is like, thereby reporting a
steeper increase in reduced professional efficacy as the semester
progressed.

5.2.3. Academic major differences

Gusy et al. (2012) and Griitzmacher et al. (2017) revealed that STEM
students reported higher emotional exhaustion than non-STEM students.
We did not find evidence of academic major differences in the initial
levels and trajectories of emotional exhaustion, cynicism, and reduced
professional efficacy. Yet, we identified that STEM students exhibited a
greater increase in cynicism over time than economics/humanities/law
students. An intriguing question is whether cynicism possibly triggers
STEM students’ decisions to drop out of university. According to
Brockway et al. (2002), students with cynical attitudes (e.g., toward



academic and institutional dimensions) can psychologically and physi-
cally withdraw from different facets of their university environment.
Globally, high dropout rates of STEM students (up to 78 %; Chen and
Soldner, 2013) are a source of concern, wherefore educational research
invests laudable efforts to unravel, for example, the personal and
contextual factors that trigger students’ dropout decisions (Respondek
et al., 2017; Xu, 2016).

5.3. Linkage of the temporal development of student burnout factors and
university dropout intentions

Lastly, we evaluated the association between the temporal devel-
opment of the student burnout symptoms and dropout intentions at T3
(cf. Research Question 3). We unraveled that the initial levels and tra-
jectories of each student burnout symptom positively and significantly
related to dropout intentions at Ts. That is, students who reported higher
emotional exhaustion, cynicism, and reduced professional efficacy at Ty,
and greater increases in each of these symptoms over time, were more
likely to report higher intentions to drop out from university at T3 (cf.
Mostert and Pienaar, 2020). Thus, put succinctly, student burnout
symptoms seem to reflect risk factors for the formation of dropout in-
tentions. Of the student burnout symptoms, cynicism appears to be the
strongest determinant of those intentions. Cross-sectional studies iden-
tified a similar pattern (Cortes et al., 2014; Mostert and Pienaar, 2020).
Turhan et al. (2022) recently suggested that cynicism perhaps develops
last in the burnout process of students, possibly reflects the straw that
breaks the camel’s back, and ultimately triggers dropout decisions. With
these findings in mind, we argue that theoretical models for student
dropout (e.g., Bean and Metzner, 1985; Mashburn, 2000) should
explicitly include student burnout symptoms— cynicism in partic-
ular—as meaningful predictors of dropout intentions, which are
considered the strongest determinants of actual dropout decisions (cf.
Baulke et al., 2021).

5.4. Practical implications

5.4.1. Overarching guidelines for student burnout interventions

To date, overarching guidelines for the development and imple-
mentation of interventions against student burnout symptoms are
nonexistent. However, existing theoretical models (e.g., Job Demands-
Resources Model [JD-R]; Demerouti et al., 2001) and empirical find-
ings illuminate several ideas for the design and timing of burnout in-
terventions in the university context. A core tenet of the JD-R Model is
that burnout symptoms can emanate because of an ongoing loss of re-
sources. Empirical findings identified teacher support (reliability on
teachers for help on study-related issues), student support (reliability on
peers for accurate information and constructive feedback), and devel-
opmental opportunities (reliability on study programs for encouraging
career chances and conveying relevant skills) as particularly important
resources (Gusy et al., 2016; Lesener et al., 2020). Considering these
findings, universities should aim to equip students with these resources
by informing them about opportunities to receive teacher support and
about how to provide support to their peers. In addition, university
administrators could design recruiting materials that present an accu-
rate description of the institution and study programs or offer online
self-assessments that students can use to examine their fit to the pro-
grams (cf. Karst et al., 2017). These endeavors could serve to avoid
students’ unfulfilled expectations regarding possible developmental
opportunities in their chosen programs (cf. Brockway et al., 2002;
Grassinger, 2018; Karst et al., 2017).

Support offered by universities can be helpful in preventing burnout
symptoms but is not sufficient on its own. We suppose that an inter-
disciplinary approach is essential to prevent and mitigate these multi-
faceted symptoms and the accompanying adverse consequences. This
approach could involve the combined support of clinical psychologists,
student counselors, lecturers, and university administrators tailored to
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the distinct student burnout symptoms. Clinical interventions are often
offered outside of university contexts. When on-campus interventions
are lacking and not integrable because of limited financial resources,
then universities should at least provide students with information (e.g.,
on their university websites) on which counseling services or health
centers to contact. Generally, we suggest offering preventive support
from the beginning of the semester because our results and some pre-
vious empirical evidence (e.g., Kachel et al.,, 2020; Rudman & Gus-
tavsson, 2012) indicated that burnout symptoms tend to increase
linearly over one semester. In addition, we suggest paying particular
attention to emotional exhaustion, as it seems to indicate the first
developing burnout symptom or the first warning sign. Signs of
emotional exhaustion, for example, could be extreme tiredness, absen-
teeism or late submission of study work because of the tiredness, and an
overall reduced energy level. Further, we recommend providing
particular support to female, STEM, and both higher- and lower-
semester students in managing burnout symptoms, as the patterns of
differences in such symptoms were generally less favorable for these
student groups.

5.4.2. Guidelines for emotional exhaustion

Emotional exhaustion (i.e., tiredness, depletion, and energy loss) can
develop due to demanding academic-related requirements and obliga-
tions. To counteract emotional exhaustion, clinical psychologists could
apply interventions that previously showed effectiveness in reducing
psychological distress and enhancing relaxation. In particular, these
interventions include Cognitive-Behavioral Stress Management (CBSM;
Gaab et al., 2003), Mindfulness-Based Stress Reduction (MBSR; Song &
Lindquist, 2015), and exercise interventions (De Vries et al., 2016). In
addition, student counselors and lecturers could equip students with
resources, including, for example, metacognitive, motivational, and
behavioral self-regulated learning strategies (Zimmerman, 1990) for
coping with challenging academic demands and stressors. Besides, lec-
tures must ensure that demands are balanced and can be mastered in
appropriate time spans.

5.4.3. Guidelines for cynicism

Cynicism (i.e., cynical and detached attitudes toward one’s studies)
can emerge because of a mismatch between students’ initial expecta-
tions of the university environment and program and their actual ex-
periences (cf. Brockway et al., 2002; see also the Person-Environment Fit
Model, Le et al., 2014). To counteract cynicism, university administra-
tors must ensure that these expectations are met (cf. Grassinger, 2018;
Karst et al., 2017). To this end, administrators could design and use
recruiting materials that present an accurate and comprehensive
description of the institution and study programs (Brockway et al.,
2002). When cynical attitudes are present, clinical psychologists could
offer students cognitive-behavioral therapy for counteracting negative
thinking patterns, and student counselors could support students in the
decision-making progress as to whether changing the academic major or
dropping out from university may be an appropriate choice. In some
cases, such choices can be beneficial for both the students and in-
stitutions concerned (cf. Schnettler et al., 2020).

5.4.4. Guidelines for reduced professional efficacy

Reduced professional efficacy is the negative self-evaluation compo-
nent of student burnout and refers to a sense of being incompetent as a
student. To counteract this symptom, clinical psychologists could apply
Rational Emotive Behavior Therapy (REBT; Igbokwe et al., 2019). REBT
targets the change and replacement of irrational thoughts and beliefs
with rational ones by educating individuals on cognitive, behavioral,
and emotive strategies. Lecturers could integrate interventions into their
courses that are geared towards boosting students’ self-efficacy beliefs.
Research showed, for example, that delivering progress feedback
(Duijnhouwer et al., 2010), assigning specific goals, and exposing stu-
dents to vicarious learning experiences (Wang et al., 2004) led to



significant improvements in their self-efficacy beliefs.

5.4.5. Implications for student dropout interventions

Given that our longitudinal results across one academic semester and
prior longitudinal results across years (Rudman & Gustavsson, 2012)
indicated that student burnout symptoms predict students’ intentions to
drop out from university, it is conceivable that effective and timely
treatment of these symptoms will also help reduce these intentions.
Given that student dropout decisions relate to various adverse conse-
quences for different parties (e.g., students, institutions, and society;
Williams et al., 2018), the prevention and mitigation of high dropout
rates is imperative and of global concern (Baulke et al., 2021). To date,
the treatment of student burnout has played no salient role in endeavors
to achieve lower dropout rates.

5.5. Limitations and directions for future research

Complementary to the strengths of our study, some limitations must
also be noted. First, this study examined the temporal development of
burnout symptoms within one academic semester in German under-
graduate students, providing fundamental insights for the design and
timing of intervention efforts for this student population in particular.
To generalize our findings and broaden understanding of the burnout
phenomenon further, it would be illuminating to examine whether a
linear increase in burnout symptoms within semesters can also be found
across other student populations (e.g., graduate students and students
outside of Germany).

Second, our assessment of the concept of student burnout obliges
improvement. Using the MBI-SS-KV, we focused on the emotional aspect
of exhaustion but not on the physical and cognitive aspects that are
considered integral elements in the Oldenburg Burnout Inventory for
Students (OLBL-S; Reis et al., 2015). We encourage future research to
address this limitation as the additional incorporation of these aspects (i.
e., physical and cognitive) in the MBI-SS-KV can help obtain more
thorough insights into the longitudinal developmental process of
burnout in university students. After incorporation, future research
should also test whether the modified student burnout measure dem-
onstrates longitudinal measurement invariance—a critical prerequisite
to arrive at conclusions about change over time (Widaman et al., 2010).

Third, our examination of inter-individual differences in the tem-
poral development of each student burnout symptom also requires
advancement. We evaluated whether specific sociodemographic differ-
ences (i.e., gender, age, academic semester, and academic major) existed
in these temporal developments using an exploratory approach. We
thereby aimed to provide insights into which student groups were
particularly prone to burnout. To enrich these insights, we encourage
researchers to apply theoretical models (e.g., COR Theory, Hobfoll,
1989; JD-R Model, Demerouti et al., 2001) when examining inter-
individual differences in student burnout symptoms. Using the JD-R
Model, for example, researchers can examine to what extent the re-
sources and demands of students differ and to what extent these dif-
ferences associate with those symptoms. For example, Salmela-Aro and
Read (2017) and Turhan et al. (2022) more recently indicated that
students with higher burnout symptoms concurrently experienced
additional academic- and health-related consequences such as depres-
sion, loneliness, dysfunctional study behavior, and reduced study- and
life satisfaction. These adverse experiences could possibly account for
some inter-individual differences in the developmental trajectories of
student burnout symptoms. These assumptions, however, require
empirical validation.

6. Conclusion
Student life can be challenging (Stallman & Hurst, 2016) and con-

stant exposure to challenges can trigger detrimental burnout symptoms,
which are prevalent among university students. To prevent and mitigate
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these symptoms, students require timely support. To this end, research
must be devoted to understanding the as yet understudied longitudinal
development of these symptoms. We therefore longitudinally examined
the temporal development of each separate student burnout symptom (i.
e., emotional exhaustion, cynicism, and reduced professional efficacy)
over one semester. The results pointed to a linear increase in all student
burnout symptoms, indicating that these symptoms already increased as
the semester progressed (cf. Rudman & Gustavsson, 2012). Socio-
demographic differences existed in the temporal development of each of
these symptoms. Female, STEM, and both higher- and lower- semester
students were particularly susceptible to burnout symptoms (cf. Gusy
et al., 2012; Salmela-Aro & Read, 2017). In addition, elevated levels of
emotional exhaustion, cynicism, and reduced professional efficacy pre-
dicted intentions to drop out from university at T3 (cf. Rudman & Gus-
tavsson, 2012). Overall, this study (1) advanced the scientific
understanding of the temporal development of student burnout symp-
toms, (2) identified student groups at higher risk for burnout symptoms,
and (3) provided more in-depth insights into the role of these symptoms
for students’ intentions to drop out of university. By these means, this
study features practical implications regarding the design and timing of
burnout and dropout interventions.
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