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Introduction: Student burnout has become a health concern in higher education
systems. Its prevalence rates are high due to specific demands in this life situation.
It leads not only to increased academic dropout rates but is also associated with
negative health outcomes both physically and mentally. Its counterpart is study
engagement, which is a positive, fulfilling, study-related attitude characterized by
energy, dedication, and absorption. There has not been a systematical approach
covering the demands directly posed by the academic environment itself.
Additionally, academic subject fields apart from medicine and nursing sciences
have been mostly neglected in regards to this research field. The aim of the study
is therefore to identify contributing factors for both burnout and engagement
within the academic environment in a sample of different subject fields at a
German university.

Methods: In a cross-sectional study, a sample of 3,451 students of all academic
subjects at a technical university in Germany has been analyzed using an
online survey. Sociodemographic data, study engagement, student burnout,
study satisfaction, academic workload, number of semesters and occupational
liabilities have been analyzed. Binary logistic regression was used to determine
the associations of burnout symptoms and study engagement.

Results: Almost a third of the students showed frequent burnout symptoms, while
42.5% showed a high degree of study engagement with no differences in gender.
Age was identified as a risk factor for frequent signs of cynicism (OR=1.073). Study
satisfaction (OR between 0.459 and 0.702), semester progression (OR=0.959)
and working moderately (OR between 0.605 and 0.637) was associated with
fewer symptoms in different burnout-dimensions. Study satisfaction is positively
associated with study engagement (OR=2.676). Academic workload is positively
related to both burnout (OR between 1.014 and 1.021) and study engagement
(OR=1.014).

Discussion: A substantial number of students show frequent symptoms of burnout
and the majority is not highly engaged. The included factors contribute to the
model to various degrees and show that university-bound factors play a major
role. Fostering a supportive environment is key for study engagement, health and
well-being. The inclusion of further, individual factors should be a future concern
in order to find and promote strategies for a healthy education system.

student burnout, study engagement, workload, university, student, resilience, study
satisfaction, study demands-resources
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Introduction

The quality of an education system is currently defined in
terms of academic achievement and students’ well-being (1), with
their occurrence being in a reciprocal relationship. Both factors are
desired outcomes by educational institutions according to the
Organization for Economic Co-operation and Development
(OECD). But ‘well-being’ does not play a role as a factor in
international university rankings, unlike performance and impact.
This discrepancy often fosters the prioritizing of achievement and
output over well-being and health. The focus on students’ health is
more recent and has been fueled by the health concerns caused by
the European Bologna reform process and the implication it has
on students (2, 3). Furthermore, students are in a special stage of
their lives. It is often characterized by various changes in the
individual’s social environment and lifestyle, like the detachment
from family and the parental home, the establishment of new social
contacts and an entry into a daily working life on top of the
academic tasks (4).

From occupational research, two contrastive factors have been
identified that derive from occupational well-being or its absence:
work engagement and burnout (5). These factors have been found to
be applicable not only in the working context but also in educational
systems like schools and universities. They have therefore recently
become the subject of scientific research in regards to students health
and well-being (6-12).

Burnout is defined as a state of reduced capacity for
experience with concomitant emotional and physical exhaustion
as well as depersonalization, the feeling of reduced coping and
cognitive slowdown (13). It is characterized by a combination of
emotional exhaustion (EE), cynicism (CY) and the feeling of
reduced personal accomplishment (RPA) (14). Originally, the
term burnout referred only to people, who work in the human
services and in educational or health sectors and was seen as the
result of prolonged emotional strain from intense engagement
with people in the work environment (7). However, burnout is
also occurring in higher education settings, where the term
‘student burnout’ has been established. The prevalence of
burnout is high in the student population, with one fourth to one
third of the students suffering from frequent exhaustion (15, 16)
and often exceeding their age matched peers (17, 18). It is
therefore, that the examined contributing factors for student
burnout have been directed towards the study environment and
academic activities. In general, the dimensions of students
burnout correspond to the dimensions of work related burnout
with only ‘RPA’ being reframed to ‘reduced academic efficacy’
(RAE). Student burnout has been linked to increased suicidal
thoughts, lower self-esteem and high university drop-out rates
to name but a few (18-21).

While the definition of burnout has already been used in the late
1960s (22) (study) engagement is a more recent construct. Study
engagement in particular forms the positive antipode of student
burnout. In fact, student burnout is considered as an erosion of
academic engagement (7). It contributes to a positive, rewarding and
fulfilling state of mind, a high energy level and positive study-related
emotions. A high engagement is related to positive health outcomes
(23, 24).
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Even though only few studies have been conducted on study
engagement in conjunction with student burnout, there are some
interesting findings:

Burnout prevalence-rates of 12% to over 70% were documented
among students of different majors, most of which have been medical
students. Among those students who did not exhibit burnout in the
cited studies, there were many individuals who were already at
increased risk for its development (25-29).

With only few studies investigating the prevalence of study
engagement, it can only be assumed that barely half of the students are
highly engaged within their study courses (15, 30).

There is inconsistent evidence for the role of gender for engagement
and burnout, but slightly more often has the female gender been linked
to higher rates of burnout (27, 28, 30, 31). Likewise, there is an
inconsistent evidence based tendency for females to experience more
study engagement than males (30). However, other studies did not
identify differences between genders (32, 33).

Apart from socio-demographic factors, influences from the
academic setting as well as personal resources have also been included
into some of the recent research analysis. Attempts have been made to
find different protective factors and risk factors within the field of
engagement and burnout, some following the Job-Demands-
Resources Model (JD-R) (34). The JD-R model is a simple, resilience
based model, describing the existence of risk factors (demands) and
protective factors (resources) for the development of burnout and
engagement in the workplace as well as in the educational field.
Adapted to university life, several factors have been tested for their fit
in one of the categories. These factors include study-related parameters
(e.g., duration and stage of studying, study satisfaction, supervisor
support, moonlighting, scope of action and academic workload) and/
or personal resources and/or risk factors (e.g., health behavior, mental
health status, psychological flexibility, marital status, etc.) (30, 33,
35-37). However, there is little homogeneity between the study
protocols and the included parameters.

In general, study engagement in conjunction with student burnout
is still an underexplored topic within the higher education systems.
Only few studies with a person-oriented approach exist in this field
and often those studies are limited to students of the medical fields.
Other majors have been broadly neglected so far. Also, there is only
little consistency between study-methods and the included resources
and risk factors.

We therefore aim at investigating factors that are related to the life
of students and the academic field in order to identify their
contribution to student burnout and study engagement among a large
sample of students from all majors at a German university.
These include:

1)
2)
3)

)

4) Time investment for side-occupations.

Amount of semesters studied.
Study satisfaction.
Academic workload.

(
(
(
(

We aim to answer the following research questions in this study:

(1) What are the prevalence rates of student burnout and study

engagement amongst students of all majors at a

German university?
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(2) To what extent are socio-demographic and study related factors
associated in the occurrence of both study engagement and
student burnout?

This will help to deduce measures to prevent burnout and foster
engagement on a long-term basis and find key components of the
university-life that need to be highlighted in order to foster resilience
and reduce risk factors.

Methods

For the present cross sectional study-design an online-survey in
German language was used, which was based on theoretical preliminary
considerations, comprising 18 different health dimensions and—
depending on the filter guide—consisted of up to 89 questions. The
majority of the question blocks comprised international standardized
and validated questionnaires. Additional anthropometric, socio-
demographic and study-related information were included. For the
present study, we used the data on age, gender, number of semesters, the
Utrecht Work Engagement Scale for Students (UWES-S 9), the Maslach-
Burnout-Inventory Short Form for Students (MBI-SS), data on
academic workload, study satisfaction and occupational working hours.

From November 2019 to January 2020, students enrolled at the
Technical University of Munich (n=45,876) have been contacted via
e-mail and asked to fill in the standardized online questionnaire.
Participation was voluntary and not rewarded. Only individuals who
were 18years or older were included in the study. A total of 4,720
students (response rate=10.3%) participated, of which 3,451 were
included into this study.

Burnout: Maslach-burnout-inventory short
form for students

The MBI-SS, which was developed for the assessment of burnout
within the circumstances of an academic setting, was used to assess
burnout symptoms (7). It consists of three burnout dimensions:
Emotional Exhaustion (EE), which can be described as fatigue
caused by study demands and represents the individual stress
component of this syndrome. Cynicism (CY), which can be seen as
the individual’s mental distance from his or her studies or excessively
detached responses to other students and teachers in the academic
setting. It represents the interpersonal component of burnout.
Reduced Academic Efficacy (RAE), which can be defined as a feeling
of decline in one’s competence and productivity and a diminished
sense of accomplishment. It represents the self-evaluation
component of burnout (12, 38, 39). Each dimension was measured
with three items. The frequency for each item was scored on a
7-point Likert scale and ranged from 0 (never) to 6 (always). A
higher score indicates more frequent symptoms. The three-
dimensional criteria were used independently, and the mean score
of each dimension was used to assess the respective symptom.
Groups were formed of individuals who express ‘frequent’ symptoms
in each of the three burnout dimensions, defined as symptoms
occurring at least once per week. The MBI-SS has been used to
measure student burnout across several countries with good
compliance with the quality criteria (40, 41).
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Study engagement: UWES-S 9

The Utrecht Work Engagement Scale-Student Survey (UWES-S
9) (7) measures levels of engagement and includes three
dimensions: Vigor (i.e., having high levels of energy during
studying), Dedication (i.e., perceiving one’s studies as important
and meaningful), and Absorption (i.e., being immersed in one’s
studies). The items of the UWES-S are scored similarly to those of
the MBI-SS. The UWES-S has been validated internationally (7, 11,
35, 42). The mean value from the sum of all three dimensions was
calculated, and values from 0 to 6 were assumed. A higher value
indicating a higher engagement. Students with a value above 3.5
were grouped as ‘highly engaged.

Study and lifestyle related factors

We included study related factors and factors distinct for the
students’ lifestyle as additional factors:

(1) Study satisfaction, as an indicator of how content students are
with their choice of study.

(2) Side-job work intensity, as an objective indicator of weekly
hours spent for occupational liabilities.

(3) Amount of semesters studied, as an indicator of the duration
that a student is enrolled in a certain study program.

(4) Academic workload, as an indicator of the weekly hours spent
for academic tasks.

Students could rate their study satisfaction on a 10-point Likert
scale, with 10 being ‘very content with the choice of study courses’
and 1 as ‘not content at all. We measured occupation in weekly hours
and grouped the answers in four categories: No occupation, up to 10
working hours per week, 10-20 h of weekly occupation and more than
20h. Study workload was divided into ‘time spent at university) ‘in
classes’ and ‘in the preparation and revision of learning material’ both
during the semester and during the lecture-free period, with the latter
being the time most students write the majority of their exams and
course assessments.

Statistical analysis

All descriptive data are expressed as mean (M) +standard
deviation (SD) for metric variables, while frequencies of observations
and their corresponding percentages are reported for categorical
variables. Pearson’s correlation analysis has been performed between
all metric variables.

The one-factor structure of the UWES-S 9 has been used due to a
high internal correlation of its three dimension Vigor, Dedication and
Absorption (0.87-0.91) (43); for burnout the three-factor structure
has been maintained.

The students t-test was used to analyze differences between
groups. Pearson’s correlation coeflicient r has been indicated as the
effect size. Binary regression was used to analyze predictors for the
presence of ‘high’ study engagement and of ‘frequent’ burnout
symptoms in each dimension. Non-Binary individuals could not
be included in the regression models due to the small sample size.
They were excluded from the regression analysis but not from
descriptive statistics.
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For all analyses, a probability value of p <0.05 was considered
statistically significant. All analyses were performed using SPSS 29.0
(IBM Inc., Armonk, New York, NY, United States).

Results

Only those participants were included who completed the
UWES-S 9 as well as the MBI-SS, leading to an inclusion of 3,451
students of which 3,447 indicated their gender; among them 42.5%
male (n=1,466), 57.1% female (n=1,967) and 0.4% non-binary
(n=14). Age ranged from 18 to 55years and averaged at
22.5+3.42 years.

Students were between the 1st and 25th semester of their current
degree program, with a mean of 3.6+2.62 semesters. A large
proportion of participants were students in their first or second
semester (n=1,221, 35.6%). Third and fourth semester accounted for
29,0% (n=994), fifth and sixth for 21,3% (n=732), seventh to ninth
for 11,1% (n=381) and tenth and above for 3,0% (1n=103).

Students spent an average of 31.8 £ 16.93 h per week for academic
activities during the semester (visiting lectures and revising and
preparing material) with a maximum of 110h and a minimum of 0 h.
37.4%22.10h were spent for those activities between semesters, with
a maximum of 115h and a minimum of 0 h. On average, participants
spent 26.2+16.00h per week at the university, of which 14.2+8.92h
were spend on courses. The preparation and follow-up time was
17.6+14.47h during the semester and 23.2+19.82h during the
lecture-free period.

56.7% (n=1,879) of the students carried out side-jobs. Among
those, the average weekly working hours were 11.3+7.54h. Employed
students spent significantly less time studying. This is true for the time
within the semester [£(2677.115) = —7.486; p < 0.001, n=3,095] as well
as for the time outside of the lecture period [#(2276.595)=—3.304;
p<0.001; n=2,826].

Referring to students engagement, the average score on the
UWES-S 9 was 3.3+ 1.05, with no significant differences between male
and female according to the students ¢-test [#(3431)=1.254, p=0.210].
The majority of the students (57.5%, n=1,983) were categorized as
having low to medium study engagement, opposed to 42.5%
(n=1,468) who were highly engaged.

Regarding burnout, the mean score of the dimension of EE was
2.7+1.56. For the dimensions of CY, it was 1.2+1.45, and RAE
2.0£1.57.31.8% (1=1,097) of all students had frequent symptoms in
at least one dimension. Accordingly, 25.4% (n=875) of the students
frequently experienced symptoms of EE, 7.7% (1 =266) symptoms of
CY and 15.5% (n=536) had frequent symptoms of RAE. 4.3%
(n=147) had frequent symptoms in all three dimensions
simultaneously. There has been no difference between male and
female regarding EE [#(3,431)=-0.468; p=0.640] and CY
[#(3,431)=0.505; p=0.614], but a significant difference in the students’
t-test has been observed in the dimension of RAE [#(3,431) =—3.487;
p<0.001] with males showing lower values (1.9 + 1.55; n=1,466) than
females (2.1+1.58; n=1,967). However, the effect size is very small
(r=0.06; Table 1). 6.7% of the students were simultaneously engaged
and burned out in at least one dimension.

The correlation analysis showed strong interrelations within the
three burnout dimensions. Cronbach’s Alpha was 0.844 for EE, 0.871
for CY and 0.772 for RAE. Study engagement had a medium to strong
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negative correlation to all three burnout dimensions, with CY being
associated to the largest degree. Time spent for studying weekly is
positively associated with study engagement. Study satisfaction is
moderately to strongly negatively related to all three burnout-
dimensions and strongly positively correlated to study engagement
(Table 2).

Students showed different combinations of burnout and
engagement (Table 3). The smallest proportion of students (n=230;
6.7%) were both engaged and burned out in at least one dimension at
the same time.

Binary logistic regression analysis was used to assess which
variables influence the probability of the presence of ‘frequent’
burnout symptoms in each of the three dimensions. Multicollinearity
of predictors was absent and the Hosmer-Lemeshow-test showed
valued of p>0.05 in each of the calculations. The semester progression
was identified as a predictor of EE with students from higher semesters
being less likely to suffer from frequent symptoms (OR=0.959). Time
spent for studying during the semester had a positive directed
influence on EE (OR=1.021). Study satisfaction on the other hand had
a negative influence on the occurrence of frequent EE symptoms
(OR=0.702). Occupation has also been identified as a predictor,
where 10-20 working hours per week have a negative effect on the
probability for frequent EE symptoms comparing to no occupation
(OR=0.605; *(9) =303.958; p< 0.001; n=2,615; Table 4).

Age (OR=1.071), study satisfaction (OR=0.459) and academic
workload during the semester (OR=1.013) were associated to
frequent CY symptoms (y*(9) =465.008; p<0.001; n=2,615; Table 5).

The number of semesters studied (OR=0.890) and the overall
academic satisfaction (OR=0.652) as well as 10-20h of weekly
occupation compared to no occupation (OR=0.638) predict frequent
symptoms of RAE (*(9)=257.178; p<0.001; n=2,615; Table 6).

The binary logistic regression has also been used to investigate the
influence of the variables on the study engagement. The overall
academic satisfaction (OR =2.670) and the amount of hours spent for
academic tasks during the semester (OR =1.013) have been identified
as predictors for being highly engaged (y*(9)=895,729; p<0.001;
n=2,615; Table 7).

Discussion

With this study, the prevalence of student burnout and study
engagement among a large sample of students of all academic subject
fields at a German university was undertaken. Associations between
socio-demographic and study related factors have been taken into
account to find associations of study engagement and student burnout
within the academic setting.

31.8% of the students showed frequent burnout symptoms
(defined as at least once per week) in at least one dimension of student
burnout. 25.4% of the students experienced frequent EE, 7.7% CY and
15.5% RAE. The numbers for EE and CY are relatively smaller than
those from other German universities, where EE exceeded 30% and
CY exceeded 25%. RAE on the other hand occurs more frequently in
our sample while the respective studies only report 3.6 and 6.1% of
affected students (44). In almost all of the cases of any frequent
burnout symptoms in our study, frequent EE was present and almost
half of the respective students showed symptoms exclusively in
EE. This may be attributed to the fact that EE is described as the initial
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TABLE 1 Means of the dimensions of the Maslach-Burnout-Inventory Short Form for Students (MBI-SS) and the sum score of Utrecht Work Engagement
Scale for Students (UWES-S) among the genders.

Engagement Exhaustion Cynicism Reduced academic efficacy
M + SD N M + SD N M + SD N M + SD N
Male 33+1.06 1,466 26+1.57 1,466 1.2+1.48 1,466 1.9+1.55 1,466
Female 33+1.03 1,967 2.7+1.54 1,967 12+1.42 1,967 21+1.58 1,967
Non-binary 2.7+1.21 14 3.4+1.68 14 25+2.07 14 3.1+1.87 14
TABLE 2 Correlation table for included variables (n=2,829-3,451).
Variable M SD 1 2 3 4 5 6 7 8 9
1. Emotional Exhaustion 2.7 1.56
2. Cynicism 12 1.45 0.52%%*
3. Reduced academic efficacy 2.0 1.57 0.57%% 0.55%%*
4. Study Engagement 33 1.05 —0.41%* —0.61%* —0.46%*
5. Age [years] 22.5 3.42 —0.06%* 0.07%%* —0.10%* —0.04*
6. Semester 3.0 2.62 —0.08%* 0.02 —0.10%* —-0.01 0.30%*
7. Weekly time spent for 31.8 16.93 0.23%% 0.06% 0.09%%* 0.10%* —0.10%* —0.08%*
preparation and revision
of courses during semester
[hours]
8. Weekly time spent for 374 22.10 0.14%%* 0.04* 0.07%%* 0.04 0.07%* —0.05%* 0.46%*
preparation and revision
of courses between
semesters [hours]
9. Weekly occupational 6.2 7.50 —0.08%* 0.022 —0.07%* —-0.03 0.25%% 0.13%* —0.15%* —0.09%*
obligations [hours]
10. Study satisfaction 8.0 3.00 —0.34%% —0.63%* —0.40%* 0.66%* —0.06%* —0.03 —0.01 —-0.02 —0.04*

*Significant on the level of p <0.05; **significant on the level of p <0.001.

burnout symptom, which naturally occurs first. With increasing time
of persistence, this can lead to additional symptoms within the other
dimensions (45, 46).

Burnout has originally been described as the antipode of
engagement, with burnout being the erosion of engagement (7).
We found however, that a small but substantial number of students
(6.7%) are simultaneously engaged and show frequent symptoms of
burnout in at least one dimension. Salmela-Aro and Read (30) also
identified profiles of students with high engagement and concomitant
burnout symptoms. This poses the question how accurate the
underlying framework of the relationship between burnout and
engagement really is. Nevertheless, our results have to be considered
in the light of being subclinical self-assessments.

42.5% of the study population were highly engaged. This is
slightly less than has been shown in a German-wide investigation in
2017, in which 47.5% of the students displayed a high study
engagement (15). Our analysis did not find any differences between
men and women. This adds to the body of evidence, which has to
this day produced inconsistent findings regarding the role of sex in
study engagement. 79.1% of the students, who express frequent
burnout symptoms, were low to moderately engaged, while the
highly engaged students mostly did not display burnout symptoms.
Engagement as a protective trait in regards to burnout seems at
least plausible.

Frontiers in Public Health

There has been no significant difference when comparing the
mean scores of EE and CY between males and females. And even
though there has been a significant difference in the t-test when
examining RAE, we do not consider it to be relevant taking the very
small effect size of r=0.06 and the big sample size into account. Also,
when analyzing for any gender associations within the binary logistic
regression, we found no difference in the likelihood of the presence of
frequent symptoms in any burnout dimension, so we conclude no
differences between the sexes when it comes to burnout.

We found that the hours spent for academic tasks during the
semester and between semesters is attributing to the occurrence
of frequent symptoms of EE. Each additional hour spent for
academic tasks increases the risk for frequent EE symptoms by
2.1%. CY is also associated with a higher time investment within
the semester with each additional hour increasing the likelihood
by 1.4%. RAE symptoms seem to be unaffected by hours of study
involvement. Time expenditure has been linked to burnout before
(33, 36, 47, 48). However, subjective workload (e.g., ‘too much
work to do’) has been postulated as a better indicator for burnout
than objective measures (49), we still find significant results when
comparing objective numbers, in due consideration of the self-
reported methodology. The fact that there is a difference between
the influences of the academic workload during and between
semesters might explain that some studies did not produce
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TABLE 3 Different profiles of burnout and study engagement.

10.3389/fpubh.2023.1168264

Profile N % of sample % among frequent symptoms of burnout
Frequent burnout symptoms-low to medium engagement 868 252 79.1
Highly engaged no frequent burnout symptoms 1,238 359
Highly engaged and frequent symptoms of burnout 230 6.7 21.0
Low to medium engagement-no frequent burnout symptoms 1,115 323
Total 3,451 100.0 100.0
TABLE 4 Binary regression model for emotional exhaustion.
Predictors B Odds ratio Cl195% p value Nagelkerkes R? N
<0.001 0.164 2.615
Gender Male-female —0.004 0.998 0.821 1.21 0.968
Age —0.015 0.985 0.955 1.017 0.356
Semester —0.042 0.959 0.920 0.999 0.042%
Study satisfaction —0.354 0.702 0.667 0.739 <0.001*
Hours spent for studies during 0.021 1.021 1.015 1.028 <0.001*
semester
Hours spent for studies between 0.004 1.005 1.000 1.009 0.076
semesters
Occupation <0.001*
No occupation —-0.201 0.824 0.647 1.033 0.092
- up to 10h/w
No occupation —0.449 0.605 0.465 0.792 <0.001%*
—10-20h/w
No occupation 0.158 1.182 0.809 1.695 0.403
- 20h+/w

*Significant on the level of p <0.05.

significant results when investigating the overall, objective
academic workload.

It is notable that the study engagement score is also affected by
workload but it manifests as a resource rather than a demand. Each
additional hour of academic work increases the probability for high
study engagement by 1.4%. It has indeed been shown that a higher
engagement can lead to a higher time investment (50). We conclude
that the triangulated relationship of engagement, study workload, and
burnout is contextual. More hours spent on studying can be a cause of
burnout but also an indicator of high engagement, thus presenting
itself as a resource or a burden.

Having a side-occupation had interesting associations with
EE and RAE. First, it has been shown, that students, who have a
paid job, spend less time studying. Nevertheless, when controlling
for this factor within the regression analysis, it still showed that
working for 10-20h a week decreased the likelihood for frequent
symptoms to almost half for EE and more than half for
RAE. Working less than 10 h or more than 20h does not seem to
affect the likelihood for either burnout dimension. A more linear
relationship would seem more intuitive, which is not the case in
our sample. Maybe activities outside of the academic field can
contribute to distraction, provide a better financial situation (51)
or teach students to take responsibilities, which could all have a
beneficial effect on the perception of academic strains. Earlier
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studies failed to find significant connections between side-
occupation and stress (52) maybe the non-linear relationship is
a cause for that. In a study with US medical residents side-
occupation was even found to grant benefits for the overall
quality of life and the work-life-balance (53).

Study satisfaction was found to influence burnout and study
engagement in a healthy manner in our sample. In occupational
research the role of job satisfaction has been shown to positively
correlate with engagement (52) and in the setting of university,
study dissatisfaction has been identified as a predictor of burnout
(54). As ‘satisfaction’ was not further specified in this study’s
questionnaire, it can relate to several and also different aspects of
studying for each of the participants. Satisfaction with supervisor
support is one of the constructs that has been linked to an
increase in study engagement before (33), which certainly
contributes to the overall study satisfaction. In future studies,
contributing factors to study satisfaction should be elaborated
more as it seems to be an important factor in regards to
engagement and burnout.

It has been postulated, based on previous research, that with
increasing number of semesters and age, stress and burnout
symptoms — especially symptoms of CY and RAE - are increasing
(55, 56). This stems from the assumption that academic problems
and the resulting delay in progression lead to stress and the feeling
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TABLE 5 Binary regression model for cynicism.

10.3389/fpubh.2023.1168264

Predictors Cl 95% p value Nagelkerkes R? N
<0.001 0.390 2,615
Gender Male-female —0.174 0.840 0.593 1.190 0.327
Age 0.069 1.071 1.024 1.121 0.003*
Semester —0.007 0.993 0.928 1.061 0.827
Study satisfaction —0.779 0.459 0.420 0.500 <0.001*
Hours spent for 0.013 1.013 1.002 1.024 0.017*
studies during
semester
Hours spent for 0.004 1.004 0.995 1.012 0.390
studies between
semesters
Occupation 0.276
No occupation—up to —0.416 0.660 0.420 1.034 0.070
10h/w
No occupation—10-20h/w —0.290 0.748 0.477 1.173 0.206
No occupation—20 h+/w —0.090 0.914 0.489 1.709 0.779

*Significant on the level of p <0.05.

TABLE 6 Binary regression model for reduced academic efficacy.

Predictors Cl 95% p value Nagelkerkes R? N
<0.001* 0.167 2,615
Gender Male-female 0.126 1.135 0.896 1.437 0.295
Age —0.019 0.981 0.945 1.019 0.327
Semester —0.116 0.890 0.844 0.940 <0.001*
Study satisfaction —0.428 0.652 0.615 0.691 <0.001*
Hours spent for 0.007 1.007 0.999 1.014 0.086
studies during
semester
Hours spent for 0.002 1.002 0.996 1.007 0.603
studies between
semesters
Occupation 0.046%*
No occupation—up to —0.233 0.792 0.595 1.055 0.111
10h/w
No occupation—10-20h/w —0.449 0.638 0.463 0.881 0.006*
No occupation—20h+/w —0.174 0.840 0.529 1.335 0.461

*Significant on the level of p <0.05.

of inadequacy. We found this to be true for CY, as the chances of
suffering from frequent symptoms increased by 7.3% for each
additional year of age. However, the number of semester is
negatively associated with EE and RAE, with a 4.1 and 11.1%
respective decrease in chances of occurrence with each increasing
semester. This discrepancy between our results and the literature
might stem from the fact, that duration of studying does not equal
delay. A positive experience of studying that derives from a
successful study-progression and the concomitant feeling of
accomplishment can increase self-efficacy instead of undermining

Frontiers in Public Health

it. The mere number of semesters might not be an adequate
indicator for the risk factor that we postulated it to be. For future
studies, there should be a distinction between study progress and
unintentional delay.

Conclusion

Burnout is a major problem in higher education setting, with
almost one third of the students being affected. We could not identify
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TABLE 7 Binary regression model for study engagement.

10.3389/fpubh.2023.1168264

Predictors B Odds Cl 95% p value Nagelkerkes R? N
ratio
<0.001°%* 0.389 2,615

Gender Male-female —-0.015 0.985 0.818 1.188 0.877
Age 0.014 1.014 0.983 1.046 0.393
Semester 0.019 1.019 0.980 1.059 0.344
Study satisfaction 0.982 2.670 2.450 2.910 <0.001%*
Hours spent for 0.013 1.013 1.007 1.020 <0.001%*
studies during
semester
Hours spent for —0.002 0.998 0.994 1.003 0.532
studies between
semesters
Occupation 0.827

No occupation—up to 10h/w —0.038 0.963 0.767 1.209 0.775

No occupation—10-20 h/w —0.107 0.898 0.703 1.148 0.391

No occupation—20 h+/w —0.119 0.888 0.603 1.307 0.548

*Significant on the level of p <0.05.

any relevant differences between gender. We found that study
engagement and student burnout can be predicted by some of the
included variables. In this process, we identified study satisfaction as
a main variables for both burnout and engagement. Academic
workload has been identified as being more complex as to put it in one
of the categories ‘risk factor’ or ‘protective factor’ as it seems to
manifest as both: it is possible that more hours spent for studying can
be a cause for burnout but also a ‘symptom’ of high engagement.
However, the temporal and causal relationship of the identified factors
is not clear and needs to be confirmed by longitudinal research or
intervention studies.

The results of this survey also help to further develop models
like the initially mentioned JD-R model. We have found that
there are protective factors from burnout, which contradicts the
original structure of the model, where resources effect
engagement only and demands effect burnout only. These cross-
effects have also been demonstrated by Gusy et al. (36). Also,
we have found additional parameters that have to this day not
been included into the model, like side-occupation and
objective workload.

Implication

Study satisfaction can only be met if the expectations and needs
of students are known, which should be a concern of higher education
systems aiming for a healthy students’ well-being.

Educators and institutions need to be taught about student
burnout und study engagement. Students should be made aware of
early signs of burnout, which should also be addressed by the
university’s support systems. Eliminating all stressors is not a feasible
approach but aiming for a supportive environment, fostering stress
management and strengthening individual resources by courses in
these fields may significantly affect burnout and engagement
among students.

Frontiers in Public Health

The study showed that the whole student population is at
increased risk for burnout and not only students of medical subjects,
as often displayed in past research. Further studies are needed to gain
insight about different academic subject groups.

The inclusion of further, individual factors from the preventive
fields of nutrition, physical activity, stress management and substance
abuse should be systematically integrated into the research topic in
order to better individualize and specify the health promotion
measures in the sense of behavioral and situational prevention at
the universities.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.
Other data related to this study is not publicly available because
it is included within upcoming articles and cannot be shared at
this time.

Ethics statement

The studies involving human participants were reviewed and
approved by Ethics Committee of the Technical University of Munich.
The patients/participants provided their written informed consent to
participate in this study.

Author contributions

RO-E TS, BR, and NO substantially contributed to the conception
and design of the research, and commented on the previous versions
of the manuscript. NO, BR, and TS performed the material preparation
and data collection. NO analyzed the data, interpreted the results and

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1168264
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Olson et al.

wrote the first draft of the manuscript. All authors contributed to the
article and approved the submitted version.

Funding

The project was funded by an unrestricted grant by the
Techniker Krankenkasse.

Acknowledgments

We would like to thank all the participants who filled in the
questionnaire with patience and responsibility.

References

1. OECD. PISA. Results (Volume III): Students’ Well-Being. Paris: OECD Publishing
(2015). 2017 p.

2. Ackermann E, Schumann W. Die Uni ist kein Ponyhof. Privention und
Gesundheitsforderung. (2010) 5:231-7. doi: 10.1007/s11553-010-0234-5

3. Huber G, Kellner M. Studyability als Ziel des Gesundheitsmanagements fiir
Studierende. B&G Bewegungstherapie und Gesundheitssport. (2020) 36:36-9. doi:
10.1055/a-1084-9878

4. Diehl K, Hilger J. Physical activity and the transition from school to university: a
cross-sectional survey among university students in Germany. Sci Sports. (2016)
31:223-6. doi: 10.1016/j.scisp0.2016.04.012

5. Bakker AB, Oerlemans W. Subjective well-being in organizations. The Oxford
handbook of positive organizational scholarship. (2011) 49:178-89. doi: 10.1093/
oxfordhb/9780199734610.013.0014

6. Tuominen-Soini H, Salmela-Aro K, Niemivirta M. Achievement goal orientations
and academic well-being across the transition to upper secondary education. Learn
Individ Differ. (2012) 22:290-305. doi: 10.1016/j.1indif.2012.01.002

7. Schaufeli WB, Martinez IM, Pinto AM, Salanova M, Bakker AB. Burnout and
engagement in university students: a cross-National Study. J Cross-Cult Psychol. (2002)
33:464-81. doi: 10.1177/0022022102033005003

8. Schaufeli WB, Salanova M, Gonzéilez-Rom4 V, Bakker AB. The measurement of
engagement and burnout: a two sample confirmatory factor analytic approach. J
Happiness Stud. (2002) 3:71-92. doi: 10.1023/A:1015630930326

9. Lindfors P, Minkkinen J, Rimpeld A, Hotulainen R. Family and school social capital,
school burnout and academic achievement: a multilevel longitudinal analysis among
Finnish  pupils. Int ]  Adolesc  Youth. (2018)  23:368-81.  doi:
10.1080/02673843.2017.1389758

10. Upadyaya K, Salmela-Aro K. Development of school engagement in association
with academic success and well-being in varying social contexts. Eur Psychol. (2013)
18:136-47. doi: 10.1027/1016-9040/a000143

11. Mostert K, Pienaar J, Gauche C, Jackson L. Burnout and engagement in university
students: a psychometric analysis of the MBI-SS and UWES-S. S Afr ] High Educ. (2007)
21:147-62. doi: 10.4314/sajhe.v21i1.25608

12. Hu Q, Schaufeli WB. The factorial validity of the Maslach burnout inventory—
student survey in China. Psychol Rep. (2009) 105:394-408. doi: 10.2466/
PRO0.105.2.394-408

13. Wunsch K, Gerber M. Sportaktivitit, stress und burnout In: R Fuchs and M
Gerber, editors. Handbuch Stressregulation und Sport. Springer Berlin Heidelberg: Berlin,
Heidelberg (2018). 343-74.

14. Maslach C. Job burnout: new directions in research and intervention. Curr Dir
Psychol Sci. (2003) 12:189-92. doi: 10.1111/1467-8721.01258

15. Gritzmacher J, Gusy B, Lesener T, Sudheimer S, Willige J. Gesundheit
Studierender in Deutschland 2017: Ein Kooperationsprojekt zwischen dem Deutschen
Zentrum fiir Hochschul-und Wissenschaftsforschung, der Freien Universitat Berlin und
der Techniker Krankenkasse. Zugriff am. (2018) 23:2019.

16. Frajerman A, Morvan Y, Krebs M-O, Gorwood P, Chaumette B. Burnout in
medical students before residency: a systematic review and meta-analysis. Eur
Psychiatry. (2019) 55:36-42. doi: 10.1016/j.eurpsy.2018.08.006

17. Braun M, Schénfeldt-Lecuona C, Kessler H, Beck ], Beschoner P, Freudenmann R.
Burnout, Depression und Substanzgebrauch bei deutschen Psychiatern und
Nervenarzten. Nervenheilkunde. (2008) 27:800-4. doi: 10.1055/s-0038-1627220

Frontiers in Public Health

10.3389/fpubh.2023.1168264

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

18. Dyrbye LN, Thomas MR, Massie FS, Power DV, Eacker A, Harper W, et al. Burnout
and suicidal ideation among U.S. medical students. Ann Intern Med. (2008) 149:334-41.
doi: 10.7326/0003-4819-149-5-200809020-00008

19. Edwards D, Burnard P, Bennett K, Hebden U. A longitudinal study of stress and
self-esteem in student nurses. Nurse Educ Today. (2010) 30:78-84. doi: 10.1016/j.
nedt.2009.06.008

20. Moneta GB. Need for achievement, burnout, and intention to leave: testing an
occupational model in educational settings. Personal Individ Differ. (2011) 50:274-8.
doi: 10.1016/.paid.2010.10.002

21. Madigan DJ, Curran T. Does burnout affect academic achievement? A meta-
analysis of over 100,000 students. Educ Psychol Rev. (2021) 33:387-405. doi: 10.1007/
510648-020-09533-1

22. Bradley HB. Community-based treatment for young adult offenders. Crime Deling.
(1969) 15:359-70. doi: 10.1177/001112876901500307

23. Gonzélez-Gancedo ], Fernandez-Martinez E, Rodriguez-Borrego MA.
Relationships among general health, job satisfaction, work engagement and job features
in nurses working in a public hospital: a cross-sectional study. J Clin Nurs. (2019)
28:1273-88. doi: 10.1111/jocn.14740

24. Christian MS, Slaughter JE. Work engagement: a META-analytic review and
directions for research in an emerging area. AMPROC. (2007) 2007:1-6. doi: 10.5465/
ambpp.2007.26536346

25. Almeida GC, HRD S, PCD A, BDC A, Almeida GH. The prevalence of burnout
syndrome in medical students. Arch Clin Psychiatry (Sdo Paulo). (2016) 43:6-10. doi:
10.1590/0101-60830000000072

26. Bullock G, Kraft L, Amsden K, Gore W, Wimsatt ], Prengle R, et al. The prevalence
and effect of burnout on graduate healthcare students. Can Med Ed J. (2017) 8:€90-¢108.
doi: 10.36834/cmej.36890

27.LiY, Cao L, Liu J, Zhang T, Yang Y, Shi W, et al. The prevalence and associated
factors of burnout among undergraduates in a university. Medicine (Baltimore). (2021)
100:€26589. doi: 10.1097/MD.0000000000026589

28.Boni R, Paiva CE, de Oliveira MA, Lucchetti G, Fregnani J, Paiva BSR. Burnout
among medical students during the first years of undergraduate school: prevalence
and associated factors. PLoS One. (2018) 13:e0191746. doi: 10.1371/journal.
pone.0191746

29. Ishak W, Nikravesh R, Lederer S, Perry R, Ogunyemi D, Bernstein C. Burnout in
medical students: a systematic review. Clin Teach. (2013) 10:242-5. doi: 10.1111/
tct.12014

30. Salmela-Aro K, Read S. Study engagement and burnout profiles among Finnish
higher education students. Burn Res. (2017) 7:21-8. doi: 10.1016/j.burn.2017.11.001

31. Herrmann J, Koeppen K, Kessels U. Do girls take school too seriously?
Investigating gender differences in school burnout from a self-worth perspective. Learn
Individ Differ. (2019) 69:150-61. doi: 10.1016/j.1indif.2018.11.011

32.Loscalzo Y, Giannini M. Study engagement in Italian university students: a
confirmatory factor analysis of the Utrecht work engagement scale—student version.
Soc Indic Res. (2019) 142:845-54. doi: 10.1007/s11205-018-1943-y

33. Robins TG, Roberts RM, Sarris A. Burnout and engagement in health profession
students: the relationships between study demands, study resources and personal
resources. Australas ] Organ Psychol. (2015) 8:8. doi: 10.1017/orp.2014.7

34. Demerouti E, Bakker AB, Nachreiner F, Schaufeli WB. The job demands-resources
model of burnout. ] Appl Psychol. (2001) 86:499-512. doi: 10.1037/0021-9010.86.3.499

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1168264
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/s11553-010-0234-5
https://doi.org/10.1055/a-1084-9878
https://doi.org/10.1016/j.scispo.2016.04.012
https://doi.org/10.1093/oxfordhb/9780199734610.013.0014
https://doi.org/10.1093/oxfordhb/9780199734610.013.0014
https://doi.org/10.1016/j.lindif.2012.01.002
https://doi.org/10.1177/0022022102033005003
https://doi.org/10.1023/A:1015630930326
https://doi.org/10.1080/02673843.2017.1389758
https://doi.org/10.1027/1016-9040/a000143
https://doi.org/10.4314/sajhe.v21i1.25608
https://doi.org/10.2466/PR0.105.2.394-408
https://doi.org/10.2466/PR0.105.2.394-408
https://doi.org/10.1111/1467-8721.01258
https://doi.org/10.1016/j.eurpsy.2018.08.006
https://doi.org/10.1055/s-0038-1627220
https://doi.org/10.7326/0003-4819-149-5-200809020-00008
https://doi.org/10.1016/j.nedt.2009.06.008
https://doi.org/10.1016/j.nedt.2009.06.008
https://doi.org/10.1016/j.paid.2010.10.002
https://doi.org/10.1007/s10648-020-09533-1
https://doi.org/10.1007/s10648-020-09533-1
https://doi.org/10.1177/001112876901500307
https://doi.org/10.1111/jocn.14740
https://doi.org/10.5465/ambpp.2007.26536346
https://doi.org/10.5465/ambpp.2007.26536346
https://doi.org/10.1590/0101-60830000000072
https://doi.org/10.36834/cmej.36890
https://doi.org/10.1097/MD.0000000000026589
https://doi.org/10.1371/journal.pone.0191746
https://doi.org/10.1371/journal.pone.0191746
https://doi.org/10.1111/tct.12014
https://doi.org/10.1111/tct.12014
https://doi.org/10.1016/j.burn.2017.11.001
https://doi.org/10.1016/j.lindif.2018.11.011
https://doi.org/10.1007/s11205-018-1943-y
https://doi.org/10.1017/orp.2014.7
https://doi.org/10.1037/0021-9010.86.3.499

Olson et al.

35. Liu H, Yansane Al, Zhang Y, Fu H, Hong N, Kalenderian E. Burnout and study
engagement among medical students at sun Yat-sen University, China: a cross-sectional
study. Medicine (Baltimore). (2018) 97:€0326. doi: 10.1097/MD.0000000000010326

36. Gusy B, Worfel E Lohmann K. Erschépfung und Engagement im Studium.
Zeitschrift fiir Gesundheitspsychologie. (2016) 24:41-53. doi: 10.1026/0943-8149/a000153

37. Salmela-Aro K, Upadyaya K. School burnout and engagement in the context of
demands-resources model. Br ] Educ Psychol. (2014) 84:137-51. doi: 10.1111/bjep.12018

38. Shadid A, Shadid AM, Shadid A, Almutairi FE, Almotairi KE, Aldarwish T, et al.
Stress, burnout, and associated risk factors in medical students. Cureus. (2020) 12:e6633.
doi: 10.7759/cureus.6633

39. Maslach C, Jackson SE. The measurement of experienced burnout. ] Organ Behav.
(1981) 2:99-113. doi: 10.1002/j0b.4030020205

40. Morales-Rodriguez FM, Pérez-Marmol JM, Brown T. Education burnout and
engagement in occupational therapy undergraduate students and its associated factors.
Front Psychol. (2019) 10:2889. doi: 10.3389/fpsyg.2019.02889

41. Gumz A, Erices R, Brihler E, Zenger M. Faktorstruktur und Giitekriterien der
deutschen Ubersetzung des Maslach-Burnout-Inventars fiir Studierende von Schaufeli
et al. (MBI-SS). PPmP-Psychotherapie- Psychosomatik- Medizinische Psychologie. (2013)
63:77-84. doi: 10.1055/s-0032-1323695

42.Seppala P, Mauno S, Feldt T, Hakanen ], Kinnunen U, Tolvanen A, et al. The
construct validity of the Utrecht work engagement scale: multisample and longitudinal
evidence. ] Happiness Stud. (2009) 10:459-81. doi: 10.1007/s10902-008-9100-y

43. Balducci C, Fraccaroli F, Schaufeli WB. Psychometric properties of the Italian
version of the Utrecht work engagement scale (UWES-9): a cross-cultural analysis. Eur
J Psychol Assess. (2010) 26:143-9. doi: 10.1027/1015-5759/a000020

44. Farnir E, Grife C, Wendt N, Rafalski RA, Wolter C, Gusy B. Wie gesund sind
Studierende der Freien Universitit Berlin? Ergebnisse der Befragung 01/16 (Schriftenreihe
des AB Public Health: Pravention und psychosoziale Gesundheitsforschung). Berlin: Freie
Universitét Berlin (2017):218.

45. Feuerhahn N, Stamov-Rofinagel C, Wolfram M, Bellingrath S, Kudielka BM.

Emotional exhaustion and cognitive performance in apparently healthy teachers: a
longitudinal multi-source study. Stress Health. (2013) 29:297-306. doi: 10.1002/smi.2467

Frontiers in Public Health

10

10.3389/fpubh.2023.1168264

46. Lee RT, Ashforth BE. A longitudinal study of burnout among supervisors and
managers: comparisons between the Leiter and Maslach (1988) and Golembiewski et al.
(1986) models. Organ Behav Hum Decis Process. (1993) 54:369-98. doi: 10.1006/
obhd.1993.1016

47. Dall'Ora C, Ball J, Reinius M, Griffiths P. Burnout in nursing: a theoretical review.
Hum Resour Health. (2020) 18:41. doi: 10.1186/s12960-020-00469-9

48. West CP, Dyrbye LN, Shanafelt TD. Physician burnout: contributors, consequences
and solutions. J Intern Med. (2018) 283:516-29. doi: 10.1111/joim.12752

49.Jacobs SR, Dodd D. Student burnout as a function of personality, social
support, and workload. J Coll Stud Dev. (2003) 44:291-303. doi: 10.1353/
¢sd.2003.0028

50. Bakker AB, Sanz Vergel Al, Kuntze J. Student engagement and performance: a
weekly diary study on the role of openness. Motiv Emot. (2015) 39:49-62. doi: 10.1007/
s11031-014-9422-5

51. Obaidi LA, Mahlich J. A potential gender bias in assessing quality of life—a
standard gamble experiment among university students. Clinicoecon Outcomes Res.
(2015) 7:227-33. doi: 10.2147/CEOR.S84065

52.Rao S, Ferris TG, Hidrue MK, Lehrhoff SR, Lenz S, Heffernan J, et al. Physician
burnout, engagement and career satisfaction in a large academic medical practice. Clin
Med Res. (2020) 18:3-10. doi: 10.3121/cmr.2019.1516

53. West CP, Shanafelt TD, Kolars JC. Quality of life, burnout, educational debt, and
medical knowledge among internal medicine residents. JAMA. (2011) 306:952-60. doi:
10.1001/jama.2011.1247

54. Almasiova A, Kohutova K, Budniak A. School burnout syndrome in the students
of helping professions and its possible predictors. New Educ Rev. (2019) 55:39-51. doi:
10.15804/tner.2019.57.3.03

55. Deary IJ, Watson R, Hogston R. A longitudinal cohort study of burnout and
attrition in nursing students. | Adv Nurs. (2003) 43:71-81. doi:
10.1046/j.1365-2648.2003.02674.x

56. 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. doi: 10.1027/1016-9040.14.4.332

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1168264
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1097/MD.0000000000010326
https://doi.org/10.1026/0943-8149/a000153
https://doi.org/10.1111/bjep.12018
https://doi.org/10.7759/cureus.6633
https://doi.org/10.1002/job.4030020205
https://doi.org/10.3389/fpsyg.2019.02889
https://doi.org/10.1055/s-0032-1323695
https://doi.org/10.1007/s10902-008-9100-y
https://doi.org/10.1027/1015-5759/a000020
https://doi.org/10.1002/smi.2467
https://doi.org/10.1006/obhd.1993.1016
https://doi.org/10.1006/obhd.1993.1016
https://doi.org/10.1186/s12960-020-00469-9
https://doi.org/10.1111/joim.12752
https://doi.org/10.1353/csd.2003.0028
https://doi.org/10.1353/csd.2003.0028
https://doi.org/10.1007/s11031-014-9422-5
https://doi.org/10.1007/s11031-014-9422-5
https://doi.org/10.2147/CEOR.S84065
https://doi.org/10.3121/cmr.2019.1516
https://doi.org/10.1001/jama.2011.1247
https://doi.org/10.15804/tner.2019.57.3.03
https://doi.org/10.1046/j.1365-2648.2003.02674.x
https://doi.org/10.1027/1016-9040.14.4.332

	Study related factors associated with study engagement and student burnout among German university students
	Introduction
	Methods
	Burnout: Maslach-burnout-inventory short form for students
	Study engagement: UWES-S 9
	Study and lifestyle related factors
	Statistical analysis

	Results
	Discussion
	Conclusion
	Implication
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

