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Abstract
Background: Students are exposed to numerous stress factors. The large number of demands
and high strain can lead to a higher drop-out rate. For this reason, the aim of the study is to
examine and comparing the experience of stress among German and international students
during their studies under adaptation to generally stressful conditions. The international
students performed a complete study program in Germany. Methods: Data from 194 students
(41.8% women, 58.2% men) were evaluated. The average age of the participants was
23.0±3.44 years. Our sample consisted of 80 international students. The questionnaire on
strains during the study (and at the workplace) was used. We registered the frequency and
the intensity of the stress factors in everyday study life. We factor analyzed the 34 stress
items, which gave five stress factors. We then looked at the differences between German
and international students on these factors, while adjusting for generally stressful conditions.
Results: The most important stressors were unfavorable working hours, incompatibility of
tasks, climate, excessive demands, high responsibility, lack of information, social isolation,
emotional strain and financial problems. The stressors differed in 17 out of 34 stressors in
the groups of students of different origin. The international students experienced more physical
and psychosocial strain and they experienced resources less often than German students
did, but if they felt them, it was more intense. Conclusions: Strains during studies and their
individual demands vary. German and international students have different perceptions of
stress during study programs. There is a need for health promotion and prevention programs,
which should be integrated during study.
Keywords: Students, stress factors, international students, strain, demand, factor analysis.
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Introduction
Background
The initiation of the Bologna reforms resulted

in extensive changes in the demand and resource
profiles of students in Europe, which made a
systematic health reporting necessary [1]. The
number of students has grown significantly in
recent years [2]. Current studies showed that one
out of every two students was regularly under
stress [1]. When asked about stress-related
factors, 75 % of the students associated those
with time pressure, 64 % with performance
pressure and almost 40 % with fear of the future

and work overload. Along with a clear feeling of
exhaustion in almost 50 % of cases, exposure to
multiple sources of stress is of great importance
[3, 4]. In addition to the stressors of environmental
conditions, such as noise, seating arrangements
in lecture halls and their lack of clarity, numerous
psychological stressors were named, such as the
increasing time pressure and need to rush [5].
Common sources of stress among students are
their financial situation, part-time work, rela-
tionships, caring for children and own health [4,
6, 7]. Stressors may have an adverse effect on
the chance of students to complete their study
program successfully.

Effects of study-related stress on the course
of study

It has been shown that the volume of stressful
life experiences is exponentially associated with
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the average perceived impairment of academic
performance [8]. There are noticeable differences
between bachelor and master students [1].
Bachelor students face the added pressure of
getting into a good master's program that the
master students do not have to worry about.
Pressure by forthcoming examinations, perfor-
mance demands as well as the financial situation
seems to be significantly reduced for master
students, according to previous studies. Higher
numbers and intensity of demands can lead to an
elevated drop-out rate [9]. Approximately one
quarter of these dropouts is due to failure to
achieve performance requirements and one in
two is due to excessive study requirements [10].
According to the German Academic Exchange
Service in 2012, 28 % of German students
dropped out of their study, compared to 46 % of
international students in Germany.

The mental health of students
Psychosocial problems, exhaustion, psycho-

somatic complaints or fears resulting in sleep
disorders, nervousness, concentration problems
or mood swings are prevalent among German
students [11]. Students showed increased alcohol
consumption [12]. While male students are more
likely to consume alcohol or stimulants [7, 13, 14],
female students show other spontaneous reactions
to the stressors, for example, crying, eating or being
restless [15]. The dysfunctional use of social media
is also widespread and results in pronounced
concentration problems and mental disorders due
to a lack of functional solutions [16]. In addition
to the study and the workplace, the predominant
areas of life are health, family situation and
partnership, including social contacts. Studies show
that about 27% of students are suffering from
psychological impairments. The rate of depressive
disorders in the student population is 18%, which
is significantly higher than the German population
average of 5% [17]. Another study showed that
the risk of burnout prevalence doubled from the
third to sixth year of study of medicine [18].

2. Purpose, subjects and methods:
2.1. The purpose of this international study

is to measure and compare the common stressors
among German and international students and
examine these stressors in relation to the student's
background and general conditions. We hypo-
thesized a differing perception of stress. The
following questions were examined:

Are there differences in the perception of
the frequency and the intensity of study- or work-
related stressors among German and international
students?

 Do these differences remain unchanged
after controlling for other generally stressful
conditions?

2.2. Subjects & Methods
The international students that came to Germany

to perform a full study program at a university
were recruited. The subjective stress-strain
concept was applied as a theoretical method [19].

In the survey 194 students (41.8 % women
(n=81) and 58.2 % men (n=113)) was partici-
pated. The students came from diverse faculties
of the two universities. The surveys were conduc-
ted in the period 2010–2013 and 2018. The average
age of the participants was 23.0±3.44 years
(range: 18–34 years). The sample comprises
80 international participants among 36 countries
(e. g. Cameroon (n=9), Syria (n=7), Palestine
(n=4), Russia (n=4), Bulgaria (n=4), Israel (n=4),
Peru (n=3), Argentina (n=3), Georgia (n=3), Iran
(n=2), Yemen (n=2), and other countries all over
the world with one or two students. They aged
between 20 and 30 years (24.7±2.40 years). The
average age of German students was slightly
lower (21.7±3.53 years) compared to the inter-
national students. The gender ratio within the
groups of students with and without German origin
was relatively similar (p=0.442): 45 German
women (39.5%) and 69 German men (60.5%)
vs. 36 international women (45.0%) and 44 in-
ternational men (55.0%).

The call for voluntary participation to the study
was made through flyers with information and
contact details. As well as the questionnaires laid
out in paper format, which were available to all
present at the first semester event in the lecture
hall. The students filled out independently without
any time limit. In the case of language barriers of
international students (all questions were in
German), an interpreter assisted in understanding
and answering the respective questions.

Questionnaire on strains during the study
(and at the workplace)

This questionnaire collects socio-demographic
data of the participants as well as information on
the study program, the time in hours per week
required for the study, the financing of the study
program, possible employment and the individual
protective factors of the students [20]. In addition,
the strain and the resulting demands during the
study and the possible secondary employment
were queried. The first step is an evaluation of
the existence of the stressor, whether the respective
statement (stress) occurs in everyday study life
(never, rarely, sometimes, often). In the second
step, the strength of the stressor is evaluated on
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a four-level scale (as not at all, a little, quite strong
or very strong). Thus, this questionnaire reflects
typical stressors in the categories of psychological
and physical stress, stress in connection with the
financing of the study program, time stress during
the study program and also family stress.

The students were asked about the frequency
and the intensity of the following stress factors:
time pressure, noise exposure, dirt pollution,
physically heavy work, forced posture, lifting/
carrying, unfavorable working hours, incompatibility
of tasks, dangerous substances pollution, remain
seated for long periods, long daily journey, risk for
infection, accident risks exposure, climate, monotony,
work overload, work underload, high accountability,
little room for maneuver, no organization
possibilities, lack of information, sexual harassment,
conflicts with the faculty, conflicts with colleagues,
conflicts with customers/patients, social isolation,
fear of unemployment, emotional stress, problems
in dealing with personal computers, bullying,
financial difficulties, work-family conflict because
of study/work, enjoy studying, collegial and open
atmosphere in the environment, support from
family/partner in professional matters.

At last, the following four factors were
considered generally stressful conditions: working
alongside studying, caring for children, nursing
relatives and travel distance to place of work or
study of more than 120 minutes. Of the total
sample, these factors were cited as the main
stressors. Therefore, they were included in the
factor analysis. Based on the results of the
potentially general stressful conditions, the
students were divided into subgroups without
(n=108 (55.7 %)) and with ?1 stressful condition;
n=86 (44.3 %).

Statistical methods
All analyses were performed in Stata v.16.

We performed a factor analysis on the items, with
principal (axis) factors extraction method (PF),
because the items had a high degree of uniqueness.
We tested the appropriateness of using factor
analysis by running Bartlett's test of sphericity
and calculating the Kaiser-Meyer-Olkin Measure
of Sampling Adequacy (KMO). We did this
procedure separately for the items measuring
stress through frequency and the ones measuring
stress through intensity. The items that loaded
highly and uniquely on each factor were then
combined into a composite factor score. These
factor scores were then used in Mann-Whitney-
U tests to compare the scores of German and
international students. We also calculated
regression models with the factor scores as the

dependent variable and origin (German vs.
international) as the independent variable, while
adjusting for the effect of generally stressful
conditions. Here we used robust standard errors
because most of the regression models showed
heteroskedasticity and non-normal residuals.

3. Results & Discussion
Results
For 108 of 194 students (55.7 %), there were

no potentially stressful general conditions that
could affect their study: 57 (50.0 %) German
students and 51 (63.75 %) international students
(p=0.058). For 86 participants (44.3%) potentially
stressful general conditions were found (38.7 %
with one, 5.2 % with two and 0.5 % with at least
three). Of the 57 students of German origin with
potentially stressful general conditions, 46 had only
one, 10 had two and one German student had
more than two potentially stressful general
conditions. All 29 international students stated that
they had only one potentially stressful general
condition. There was no significant difference in
the distribution of participants with generally
stressful conditions among German and inter-
national students (p=0.058). The average age of
students without stressful conditions was 22.5±
3.13 years, similar to the average age of those
with stressful conditions 23.5±3.72 years.

The average travel time to the university of
8.2±15.67 km was 21.6±18.19 minutes. The
participants reported that they spent on average
19.2±9.39 hours per week on lectures, seminars
and traineeships. They spent an average of
15.6±10.89 hours per week on the preparation
and follow-up. Only four German students (2.1 %
of the total sample) had children. Twenty-seven
(23.9 %) German students had their studies
financed 100 % by their parents, compared to 39
(48.8 %) of the international students. Only two
German (1.8 %) and six (7.5 %) international
students financed their studies completely though
their own income. Most students received some
sort of funding through some combination of
parents, own income and/or scholarships or
similar arrangements.

The frequency of stressors during the studies
and/or possible work during the studies were
surveyed. The most frequently reported stressors
in the overall sample were time pressure (which
34 % reported feeling often) and long periods of
sitting (39.2 %). These were followed by unfa-
vourable working hours, incompatibility of tasks,
climate, excessive demands, high respon-sibility,
lack of information, social isolation, emotional
strain, and financial problems.

HYGIENE & OCCUPATIONAL PATHOLOGY
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German students more frequently reported
enjoying the study and work as well as the
collegial and open atmosphere in the environment.
35.7 % of German students answered the question
"enjoyment of studies and work" with "sometimes"
and 58.9 % with "often" (vs. 48.8 % and 28.7 %
in the other group). They also felt more support
(considering the answers "sometimes" and "often"
together) for professional interests from their
immediate circle (90.2 % vs. 80.0 %).

After this analysis of individual stressors, a factor
analysis was undertaken. The KMO was 0.758,
which was above the acceptable threshold of 0.6,
and indicated that the sample was big enough to
show patterns that could yield factors. Bartlett's test
of sphericity was significant at p<.001, which
indicated that the correlation matrix of all variables
in the factor analysis was significantly different from
an identity matrix. Taking together, this indicated that
factor analysis could be performed.

A factor analysis with principal (axis) factors
extraction method (PF) was performed on the
34 variables measuring the frequency of stres-
sors. Parallel analysis indicated that five factors
should be extracted: factor A physical strain,
factor B psycho-social strain, factor C conflicts,
factor D organizational strain, and factor E re-
sources. Together they explained 83% of the va-
riance in the data. A promax rotation gave 22 va-
riables with factor loadings higher than 0.4,
without cross-loadings. The factors and their
related items are presented in Table 1a. All factors
had Cronbach's  above .70, apart from Factor
D with =.40. Table 1b shows the frequency of
stressors in comparison of German and inter-
national students that had particular influence on
the factor analysis. Significantly more Germans
than international students reported sometimes or
often stressors such as physically heavy work,
lifting/carrying, remain seated for long periods,

Table 1a
Factor analysis of items measuring frequency of stress factors among students

HYGIENE & OCCUPATIONAL PATHOLOGY
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Table 1b
 Frequency of stress factors in the total sample and the subgroups of students

of German and international students

HYGIENE & OCCUPATIONAL PATHOLOGY
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and accident risk exposure. Resources were also
more available for German students than for
international students. The international students
were more strained (sometimes and often) by
social isolation emotional stress and incompatibility
of tasks than the Germans.

After recording the stressors, the intensity of
the demands resulting from them was asked. The
stressors that elicited the strongest responses
were social isolation (25.9% "very strong" and
20.7% "quite strong"), emotional stress (26.6%
"very strong" and "quite strong") and financial
difficulties (24.0% "very strong" and 23.4% "quite
strong"). The perceived intensity of the stressors
varied greatly in the groups of different origins.

Here too, a factor analysis was performed
for the items measuring intensity of stressors. The
KMO was 0.793, and Bartlett's test was
significant at p<.001. A factor analysis with PF
method was performed on the 34 variables
measuring intensity of strains. Parallel analysis
indicated that five factors should be extracted.
Together they explained 84% of the variance in
the data. A promax rotation gave 25 variables
with factor loadings higher than 0.4, without
cross-loadings. The factors and their related items
are presented in Table 2a. All factor had
Cronbach's  above .70, apart from Factor D,
with =.55. The Table 2b shows the expression
of stress caused by the different stress factors in

continuation Table 1b

HYGIENE & OCCUPATIONAL PATHOLOGY
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Table 2a
Factor analysis of items measuring intensity of stress factors among students

comparison of the German and international
students. Highly significant differences were
found in the stress factors time pressure,
unfavourable working hours, climate, work
overload, high accountability, social isolation, and
emotional stress. Here, the international students
gave higher values than the German students.
General conditions had an additional influence in
the stress factors physically heavy work, lifting/
carrying, conflicts with customer/patients.

There was a large degree of overlap between
the contents of the factors from the two analyses.
Factor A and B shared most items, though the
analyses showed one or two items loaded uniquely
high on either frequency or intensity. Factor C and
E were identical. Factor D, however, had only one
item in common among the two factor analyses. It
was also the factor with the worst internal reliability.
Since the reliability scores of Factor D: organi-

zational strain were so low (=.55), they were
excluded from further analysis.

We made sum scores of the items with
loadings greater than .40 on each of the factors.
Then we tested regression models where the
factor scores were regressed on the students'
origins and general conditions. Here too, in order
to answer the question of what influence the
generally stressful conditions have on the
experience of stressors in the study, the variable
general condition was included in the GLM
analysis as a covariate. The results of the fre-
quency factors are shown in Table 3, and the re-
sults of the intensity factors are shown in Table 4.

We ran regression models with origin
predicting Factor A-E stressors, with robust
standard errors in order to deal with hetero-
skedasticity and non-normality of residuals that
were present in the data. In these models, we

HYGIENE & OCCUPATIONAL PATHOLOGY
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Table 2b
Expression of stress caused by the different stress factors in the total sample

and in the group comparison of students from different backgrounds
and with different framework conditions for study

HYGIENE & OCCUPATIONAL PATHOLOGY
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adjusted for the effect of generally stressful
conditions and background (German or
international). For frequency of stressors,
international students experienced psychosocial
strain more often than German students did
(b=0.53, p<.001). German students experienced
resources (b=-0.43, p<.001) more often than
international students. These with one or more
generally stressful conditions experienced physical
strain (b=0.64, p<.001), psychosocial strain (b=0.30,
p<.001) and conflicts (b=0.30, p<.001) more often
than those without. For intensity of stressors,
international students experienced physical strain
slightly more than German students (b=018, p<.05),
and psychosocial strain much more strongly
(b=0.79, p<.001). However, they also experienced
resources more strongly than German students did
(b=0.25, p<.05). These with generally stressful
conditions experienced physical strain (b=0.28,
p<.001) and conflicts (b=0.30, p<.01) significantly
more strongly.

Conclusions
The present study examined 194 students of

German and international origin with regard to
whether there were differences in study-related
stress and demands. The study looked at whether
additional generally stressful conditions, for

example existing part time job, the presence of
children or taking care of relatives and a daily travel
time of 120 minutes or more to the university,
increased these study-related burdens. Although
only German students had children in comparison
to the international students, we see only a small
influence of this variable because it was only 2.1 %
of the total sample. Nearly 45 % of the students
reported at least one of the general conditions that
were stressful. The results also showed that the
main stress factors of the two groups of students
differed significantly. In general, the international
students experienced stress factors more often and
more intensely than the German students did.

When looking at the items making up the
factor of physical stress, there were differences
in "physically heavy work", "lifting/carrying",
"unfavorable working hours" and "incompatibility
of tasks". This stress is more pronounced among
international students than among their German
fellow students. Considering the general conditions,
this characteristic remains. We suspect that both
German and international students have part-time
work, but that the international students tends to
have jobs that are physically more difficult or at
least that they perceive to be physically more
difficult. It is also possible that the working hours

Table 3
Frequency of different stress factors in the overall sample and the subgroups

of students of German and foreign origin

Table 4
Intensity of stress factors in the overall sample and the subgroups

of students of German and foreign origin

HYGIENE & OCCUPATIONAL PATHOLOGY
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are unfavourable, with increased time pressure
and possibly precarious working conditions. We
hypothesized it; we found no study that examined
this. Perhaps, the time pressure is exacerbated
by the language barriers that international students
must overcome to participate in class, answer
questions, write term papers, essays, reports,
dissertations, and theses. International students
take longer to use the language of their host
country, especially the academic language of their
subject in the language of their host country, than
do domestic students. Based on data from the
German National Educational Panel Study, the
language used at home does not affect the
students' learning [21]. A study showed that young
people are extra sensitive to health problems if
they work in precarious conditions [22]. Pre-
carious conditions can be study-related situations
or due to a second job. Working on a job more
than 20 to 25 hours a week increases the
probability of dropping out of study and decreases
the probability of timely graduation [23, 24].

They also reported more stress from time
pressure, which was similar to values reported
by 1 [1] and 25 [25]. The international students
also more often reported emotional stress
compared to the German students. Data used
from seven waves of panel data from the German
National Educational Panel Study (NEPS) with
6,386 individuals (included 1,002 international
students) found no support for an immigrant-native
gap in life satisfaction [26].

First, new role conflicts caused by breaking
away from family and friends and the associated
independence are suspected to be a crisis-prone
biographical phase between adolescence and
adulthood [11], which appears to be particularly
significant for international students. Overcoming
this causes orientation difficulties in the formation
of one's own identity [11]. In addition, role conflicts
also arise, where students try to perform several
social roles at the same time. In this context, the
contradictions between the effort of special
personal initiatives and self-responsibility and the
restrictive requirements of institutional rules and
examination regulations have a particularly strong
effect [27]. The fact, that many decisions that
have a long-term impact on future professional
life must be made before this development phase
is completed, presents students with further
challenges. Thus, fears and coping limits cross
each other [11]. The high incidence of social
isolation (e.g., due to insufficient integration)
among nearly 78% of international students (vs.
23% German students) could also speak for this.

Reasons for problems with integration in their
own country and culture at Germans students are
for example: not studying at the university of
choice, greater distances between home and place
of study, more frequent journeys back to home,
knowledge of returning home and thus avoidance
of social contacts. There is also probably a high
pressure of expectation or pressure not to
disappoint, as the family pays for the financial
costs of the study to a larger degree and thus and
enables their child to study in a foreign country.
Studies showed that the success of individual
students is influenced by school and family cha-
racteristics [28], but the immigration background
has only a minor effect on study success [29].

There has been an increase in performance
problems after the Bologna reform, which is
accompanied by a growing dissatisfaction with the
decreasing autonomy in the choice for their study
content, insufficient study conditions and a general
condensation of the material of learning [10].

Almost 69% of international and 43 % of the
German students in our sample stated that they
were overworked sometimes or often. The
autonomy of the students is limited in the long
term by the modularization of the study programs,
which also leads to a lower expectation of self-
efficacy [10]. In our sample, only 28 % of German
students, but almost half of the international
students reported a lack of room for maneuver
and organizational possibilities. Even if the general
conditions are taken into account, group diffe-
rences were found in the stressors of time pres-
sure, climate, high accountability and social isola-
tion. It is also possible that social integration
factors play a central role in explaining the
different characteristics of stress factors and their
stress profile between students of different
origins. A study of over 70,000 Swedes found
important indicators of poorer mental health in
social integration: low social activity, lack of trust
in others, lack of social support or financial burden
[30]. In a study of international medical students
at German universities, the language barrier was
their main challenge [31].

The limitations of the study are that it did not
take into account the exact time of the semester
at which the survey of individual students was
undertaken. For example, surveys at the end of
the semester can result in higher demands than
at the beginning, as the general conditions have
already been in place for several weeks and,
especially at the end of the semester, examinations
and oral exams may also be required. For
international students, holiday at home could have

HYGIENE & OCCUPATIONAL PATHOLOGY
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a positive effect on the stress level, which is most
likely to be lower at the beginning of the semester
than at the end. Four factors were considered as
generally stressful conditions, which were cited
by the total sample: working alongside studying,
caring for children, nursing relatives and travel
distance to place of work or study of more than
120 minutes. It should be noted that the
international students in this study had no children
to care for during their full-time study in Germany.
The methodology does not allow to provide
explanations for their findings. The results are
compared with other studies.

The results showed that international students
are more exposed to physical stressors. The type
of secondary employment was not queried. It is
assumed that international students are more
likely to have unfavourable and physically more
burdensome secondary jobs (for example waiters,
student assistant). The questionnaires were
presented in paper format, which offer less options
of filling it out anonymously compared to a digital
form. The risk of socially desirable answers might
thus be elevated. The questions were in German,
which may have made them harder for the
international students to understand. Furthermore,
it was not recorded in which semester the
students were, which could also play a role.
Medical students in their third or ninth semesters
of medical school showed the highest values for
perceived stress [32]. Nevertheless, the results
illustrate the need for preventive and health
promoting programs for students in a university
setting- as the promotion of health and social
competence [33]. However, we cannot generalize
from this small study. Thus, we cannot make
recommendations for political decisions. For this,
larger studies that also look at students at the
beginning, during the study period and at the end

should be conducted. Data were collected before
ongoing Covid 19 pandemic. In general, the strains
on students are all still valid; are in some cases
increased by the pandemic.
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