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Physical inactivity, sedentary behavior and mental ill health, due to high levels of

perceived stress or self-reported depressive symptoms, are highly prevalent among

university students. There are concerns that these behaviors and mental symptoms

have significantly increased during the current Covid-19 pandemic, partly because

academic life has changed considerably from face-to-face communication to e-learning

and studying at home. Self-regulation and physical activity are hard to maintain

during pandemic lockdowns. Short activity breaks could be helpful to avoid

physical inactivity and sustain mental health. The breaks should comprise short and

easy-implementable physical activity exercises that can be integrated into the learning

context. Moreover, cognitive interventions, such as writing about positive events and

feelings might help as coping strategy for self-regulation during study breaks. This

study investigated and compared the effects of a physical activity intervention and a

cognitive intervention (positive expressive writing) on mental health among university

students. Both interventions are particularly suitable for use at home. N = 20 university

students, studying in Germany, were assigned to a physical activity group or a cognitive

intervention group. The physical activity intervention consisted of a mix of physical

exercises including endurance exercises, muscular strength, relaxation, and ballroom

dance movements. The interventions were carried out guided, once a week, for 5–10

mins at the beginning of classes. The effects of group × time showed no significant

interaction on self-reported perceived stress, mood, quality of life (QoL) assessed online

and compared at the beginning of the term before the intervention (T0) and at the end of
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the term after the intervention (T3). However, the physical activity group reported a similar

physical activity level per day over time, while the cognitive intervention group showed a

decrease in physical activity from T0 to T3. Low-dose, short physical activity interventions

as well as cognitive interventions consisting of positive expressive writing could buffer

university students’ perceived stress, mood, and QoL across the term. Moreover, both

interventions seem to be promising in buffering the negative side effects of stress during

the Covid-19 pandemic.

Keywords: Covid-19, physical inactivity, mental health, stress, university, physical activity program, positive

expressive writing, cognitive intervention

INTRODUCTION

Maintenance of physical and mental health and well-being is
associated with fundamental human needs across all age-groups.
While bodily needs like nourishment or feelings of safety are
innate, being physically active is part of human evolutionary
heritage. Already during the first few hours of their life, newborns
show signs of physical activity, e.g., crawling (Widström et al.,
2011). Acting and “grasping the world through action, movement
and physical activity” is part of a child’s exploratory behavior
and a necessary developmental means for brain and mental
development as well. In fact, staying physically active and
embodied is essential for healthy aging in general (Engeroff
et al., 2018). Crucially, physical activity and feelings of safety are
momentarily at risk due to the Coronavirus pandemic (Covid-
19; Maugeri et al., 2020; Woods et al., 2020). Especially social
distancing, caused by the pandemic societal lockdowns, is sought
to lead to increased physical inactivity and mental ill health
(Hall et al., 2020). Importantly, not only older age groups are
affected, but the pandemic has an impact on physical activity
across age groups, including those age groups, that might still be
equipped with goodmental and physical health (Hall et al., 2020).
Therefore, it is mandatory to find psychological interventions
that help people to continue to exercise, despite the demand of
staying at home (Lippi et al., 2020; Woods et al., 2020).

Physical Health and Physical (In-)Activity
During Covid-19
Physical activity can be understood as an umbrella term
for any kind of physical movement through the contraction
and relaxation of muscles that requires energy expenditure
(Caspersen et al., 1985). Physical fitness is one important aspect
and dimension of physical activity. It is related to health and
the ability to carry out certain physical activities. Physical
fitness is often divided into health-related fitness categories like
cardiovascular fitness or flexibility and skill-related fitness like
balance or coordination, respectively (Caspersen et al., 1985;
Corbin et al., 2000). Generally, the term “exercise” should be
distinguished from physical activity as a structured and planned
form of physical activity (Caspersen et al., 1985). However, the
terms are not consequently used or separated in the literature and
instead are often used interchangeably. The positive impact of
physical activity, and of physical activity or exercise interventions
in particular, on health (mental and physical) is widely supported

in the scientific literature. Relationships were found, e.g., between
physical activity (physical fitness in particular) and rate of
morbidity for certain diseases, like coronary heart disease,
cardiovascular disease or cancer, but also for all-cause mortality
(Blair et al., 2001; for an overview of possible underlying
mechanisms, see Mikkelsen et al., 2017). Furthermore, life-style
related diseases caused by overweight, obesity or high blood
pressure are negatively related to global physical activity and
physical fitness among different age groups (Hansen et al., 2013).
In the midst of Covid-19, the risk for these diseases is likely
to increase because of physical inactivity (Lippi et al., 2020).
At the same time, physical activity might serve as a buffer
against negative effects of Covid-19 on the central nervous system
and associated mental diseases like depression, e.g., by anti-
inflammatory processes and strengthening of the immune system
(Woods et al., 2020).

Mental Health Benefits Through Physical
Activity and Exercise
Not only physical but also mental health can be improved
by physical activity. Generally, physical activity can predict a
2-year decrease in perceived stress (Rueggeberg et al., 2012).
Psychological stress is widely distributed in societies. In a
survey in Germany from the year 2016, 61% of participants
reported to feel stressed, with prevalence rates increasing
(Techniker Krankenkasse, 2016). Perceived stress was found
to be associated with negative mental health outcomes, e.g.,
supporting the development of a major depression (Hammen,
2005). On top of that, stress is known to also increase the
risk for developing psychophysiological/psychosomatic diseases
concerning the cardiovascular, nervous, endocrine and the
immune system (Cool and Zappetti, 2019). Therefore, fostering
physical activity, especially among those societal groups most
stressed (Rueggeberg et al., 2012), should be an important aim
of health, not only in general, but particularly now during the
current pandemic. Since Covid-19 is especially dangerous for
people with a poor immune system (Woods et al., 2020), stress
should definitely be reduced. A study by Wunsch et al. (2019)
showed not only chronic exercise to be beneficial when being
exposed to psychosocial stress. Positive effects were also observed
after an acute bout of exercise. Mood also tended to improve
after 10–30 mins of acute, but also chronic exercise, as shown in
a review by Chan et al. (2019). A positive association was also
found for physical activity and quality of life (QoL; Gill et al.,
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2013). The examination of possible moderating variables, e.g.,
age, intensity, length, duration and dose of exercise or physical
activity, for the aforementioned association between physical
activity and health variables, yielded contradictory results (e.g.,
Bassett-Gunter et al., 2017, versus Campbell and Hausenblas,
2009; Chan et al., 2019). Nevertheless, positive outcomes on
mental health were found for varying types of sports. Chekroud
et al. (2018) found a reduction in mental health burden in a
cross-sectional longitudinal study with more than one million
participants in the US for different types of sports, among them
aerobic and anaerobic exercise, but also mindfulness exercise,
that builds on the relation between body and mind (e.g., yoga
or tai chi), compared to participants practicing no regular
exercise or receiving no physical activity or exercise intervention.
More specifically, improvements in health variables like mood,
anxiety or depression could be achieved likewise through aerobic
and anaerobic exercise in clinical as well as in subclinical
populations (Martinsen et al., 1989a,b; for an overview, see
Mikkelsen et al., 2017). Whether an additive effect of aerobic
and anaerobic exercise types can be obtained, e.g., through the
combination of endurance, strength, relaxation and coordination
training, especially in subclinical populations, remains yet to
be determined.

Recommendations on Physical Activity to
Avoid Physical Inactivity During Covid-19
Concerning reports and nation-wide surveys before the Covid-
19 pandemic, only 30% of the population, as stated in a study
about physical activity in Germany (Techniker Krankenkasse,
2016), reported to meet the physical activity recommendations
by the World Health Organization (World Health Organization,
2010). In Spain, a large survey with more than 2000 participants
found the rate to meeting these guidelines to have lowered
by as much as 12% due to Covid-19 confinement (López-
Bueno et al., 2020). Generally, levels of physical inactivity
seem to be on the rise (World Health Organization, 2010).
Following WHO‘s guidelines, adults aged 18–64 years should do
at least 150 mins of moderate-intensity physical activity (e.g.,
housework or dancing), or alternatively 75 mins of vigorous-
intensity physical activity (e.g., running or fast cycling) per week
(World Health Organization, 2010). As the fourth leading case
for mortality (Kohl et al., 2012), physical inactivity is a concern
that has to be addressed. Distinctive to physical inactivity is
a sedentary lifestyle (Tremblay et al., 2010). More than 20%
of people in Germany reported to sit more than 9 h per day
(Techniker Krankenkasse, 2016). Generally, people in high-
income countries sit between 8 and 10 h per day on average,
according to ambulatory assessment based on accelerometer-
estimates (Dempsey et al., 2014). A highly sedentary lifestyle can
have deleterious health effects on physical health, specifically on a
person’s metabolism (Tremblay et al., 2010). Moreover, sedentary
behavior and anxiety, depression and well-being are correlated
(Gibson et al., 2017). There is evidence, that negative effects of
sedentarism on mental health can be buffered by an appropriate
amount of vigorous-intensity physical activity (Gerber et al.,
2014). Since this high intensity cannot be reached or attained

by all people, especially with stay-at-home orders during Covid-
19, this strikes the question, whether a health-buffer effect can
be maintained by regular exercises whose intensity and duration
per session are below the typical range of moderate to high
intensity workout, i.e. so called “physical activity breaks”. These
low intensity exercises might include aerobic and anaerobic
exercises but their frequency per session does never exceed the
daily activity level and heart rate stays at a level below 70%
of the VO2max (Centers for Disease Control, 2008, https://
www.cdc.gov). Considering the duration of physical activity,
there is consensus in the literature, that also short bouts of
moderate-intensity exercise (<10mins) can already be beneficial,
especially for mental health, contributing to temporary mood
improvements (for an overview see Powell et al., 2019). In
times of the Covid-19 pandemic, short activity breaks of low- to
moderate intensity, comprising different types of exercise, that
do not need much financial effort, space and time, are especially
helpful (Woods et al., 2020), especially also for people without
any exercise experience.

Physical (In-)Activity and Stress Among
University Students
The Covid-19 pandemic led to the isolation of many university
students worldwide, with the universities having closed down
completely and most lectures and seminars only presented
online. Already a couple of years ago, a review by Irwin (2004)
stated, that only half of university students do meet the physical
activity guidelines by the American College of Sports Medicine
(American College of Sports Medicine, 2000). The guidelines
of the ACSM are comparable to those of the World Health
Organization (2010). These guidelines are supported by only
26.7% of German university students having reported to carry
out physical activity for more than 2.5 h per week, which is less
compared to age associated norms outside the university context
(Grützmacher et al., 2017). It can be expected that this number
is even higher now because of Covid-19. On top of that, the
same survey found 25.3% of students to report high levels of
perceived stress and fatigue. Among these students, about one out
of six showed symptoms of depression and anxiety. Stressors in
this target group are particularly time and performance pressure
(Grobe et al., 2018), a high workload and anxiety about the future
(Jadoon et al., 2010). This has recently been supported in an RCT
study among German university students (Herbert et al., 2020b).
In this RCT, 19.61% of the students were found to report mild
to severe depressive symptoms and they reported to sit for about
7.45 h per day on average (Herbert et al., 2020b).

In order to intervene against the aforementioned negative
adverse side effects of the pandemic on physical and mental
health, appropriate interventions are mandatory, especially
among university students. Findings from several studies support
the notion that different kinds of interventions, comprising
physical components, could be beneficial, among them e.g.,
physical activity interventions (e.g., Baghurst and Kelley, 2014)
or mindfulness based (exercise) interventions (e.g., for an
overview, see Regehr et al., 2013; Galante et al., 2018).
The physical and mental beneficial effects of endurance and
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strength exercises are well-known and supported scientifically
(Kramer, 2020). Relaxation methods, e.g., qigong or Progressive
Muscle Relaxation (PMR) by Jacobson (1938), showed to be
beneficial regarding perceived stress, relaxation, self-acceptance
and anxiety in students (Sancier and Holman, 2004; Chrisman
et al., 2009; Dolbier and Rush, 2012; Hubbard and Blyler,
2016). Additionally, pure cognitive interventions, based on stress
diaries or on expressive writing, could also be a promising
approach (Baikie et al., 2012; Pennebaker, 2018). These cognitive
interventions have shown robust effects in previous studies in
clinical groups (Krpan et al., 2013). Expressive writing has been
used as a successful intervention in health psychology among
different age and health groups (Frisina et al., 2004, for an
overview). Typically, according to standard writing protocols
(Pennebaker and Beall, 1986), participants are asked to write
about their most stressful negative life events repeatedly in
several sessions for about 15 mins a day. Findings converge,
that after four sessions, significant health benefits can be found
(Pennebaker and Chung, 2007). Cognitive interventions, such
as expressive writing tasks, in which participants are asked to
write expressively about negative life events, have been reported
to improve stress- or emotion regulation and were used in studies
with university students (e.g., Sloan et al., 2008; Park et al.,
2014; Herbert et al., 2019). Interestingly, also expressive writing
about positive events has recently been investigated as a means
of positive emotion expression technique in both depressive
patients and healthy controls (including university students) (see
e.g., Herbert et al., 2019). In the study by Herbert et al. (2019),
one session of writing about positive autobiographical events
already led to positive effects both on self-reported mood and
self-reported bodily symptoms immediately after the writing
session (e.g., Herbert et al., 2019). The broaden-and-build theory
of positive emotion by Fredrickson (1998) might explain this
effect, suggesting that positive writing might lead to a deeper
cognitive and emotional processing, which in turn is associated
with a heightened attention toward one’s needs, creativity and
well-being (Fredrickson, 1998; Burton and King, 2004).

Health interventions for university students are mandatory,
even more since the Covid-19 pandemic hinders them to carry
out their regular exercises. These interventions should adapt to
university students’ needs as being time-efficient, low-cost, and
most suitably directly integrable into the university students’
learning routine to strengthen adherence and exercise (Herbert
et al., 2020a). On top of that, exercises should be space-saving
to be carried out at home with an appropriate level of difficulty
(Herbert et al., 2020a). Building upon the previous literature,
the present study aimed to find out, whether a program, built
upon different physical activity components, e.g., consisting of
endurance and strength exercises, but also including mindfulness
exercises and also so far not well scientifically examined activities
like ballroom dance, could have the same or even an additive
effect on mental health of students. Positive effects of dance on
stress and depressive symptoms (López-Rodríguez et al., 2017)
were already reported in the literature. Dance has also been
recommended as a physical activity during the current Covid-19
pandemic by health experts (Hammami et al., 2020), due to
its beneficial effects on body and mind. Nevertheless, scientific

investigation of effects of ballroom dance on mental health and
well-being is underrepresented in the literature. Since ballroom
dance steps can be learned and also carried out without a partner,
learning dance steps of dances like Discofox or Salsa could
be feasible at home, requiring only little space. Furthermore,
dancing can be fun (Lima and Vieira, 2007), while at the same
time fostering enjoyment and associated adherence (Wankel,
1993; Ryan et al., 1997; Hammami et al., 2020). Similarly,
cognitive interventions based on expressive writing, focusing
on positive emotion expression, could be particularly useful as
an emotion regulation strategy among university students, who
have little experience with exercise programs or are anxious
to perform on their own. So far, combined interventions,
comprising exercise and cognitive interventions, indicate to
be promising with regard to variables like perceived stress,
depressive symptoms, anxiety or mood (for e.g., see Deckro
et al., 2010; de Bruin et al., 2017). However, studies that compare
the effects of physical exercise interventions against cognitive
interventions like positive expressive writing are still scarce (e.g.,
see for an overview Herbert et al., 2020b). Such comparisons
would allow for an estimation of the advantage and relative effects
of physical exercise interventions over cognitive interventions
and vice versa among populations at risk of stress-related and
mental disorders.

Aims of the Present Pilot Study: Physical
Activity Breaks vs. Cognitive Breaks
The aim of this study was to investigate the effects of a
multimodal physical activity intervention on mental health and
well-being of university students and to compare the effects
with a cognitive intervention, consisting of expressive writing
about positive autobiographical events. Crucially, as outlined
in the Introduction, the focus was on investigating “activity
breaks”, consisting of physical exercises of short duration versus
cognitive interventions (writing about positive events), that also
allow easy implementation within the daily working schedule
of university students. The term “physical activity intervention”
was chosen instead of “exercise intervention” because (a) the
“activity breaks” comprised different exercise types (described in
detail below) and (b) the effects of the two interventions (physical
activity versus writing) on physical fitness were investigated
with assessment tools, that determined global physical activity
behavior (and not necessarily exercise behavior) before and after
the interventions. The interventions were directly embedded in
the student’s learning context. Hence, they were carried out in
the classroom and supervised by an exercise professional. The
study was carried out before the Covid-19 pandemic across
one term (approximately 6 months). Thus, the results are not
influenced by the current pandemic situation. Therefore, they
can lead to recommendations for beneficial health interventions
during the Covid-19 pandemic, based on the regular demands
of university students. Moreover, as mentioned above, the focus
of our interventions was on low frequency interventions (once
a week), whose durations are considered short (∼10 mins) and
are therefore excellently suited to be performed at home. The
different exercises included in the physical activity program
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require little effort to be carried out on a daily basis in
between learning units, irrespective of whether performed at
home or in the (virtual) classroom. Concerning the intensity
and duration of the investigated physical activity interventions,
no physiological adaptations can be expected from the low dose
of the interventions according to the previous literature. Thus,
in case mental health effects can still be detected, these effects
are to be interpreted as due to low dose effects. Moreover,
this would suggest, that a mix of low-intensity endurance and
muscular strength exercises, mindfulness exercises and exercises
related to ballroom dance steps could stimulate the body and
the mind by integrating physical and (neuro-)cognitive functions
and well-being. Moreover, the physical activity breaks should
trigger and increase participants’ awareness of generally being
more physically active in everyday life.

Similarly, the cognitive intervention of positive expressive
writing is expected to have positive effects on university students’
mental health, including perceived stress and mood, respectively
(e.g., Herbert et al., 2019). Differential effects on mood and
stress perception between the two interventions might occur
on a weekly basis, but are not primarily expected at T3 (at
the end of the interventions). In summary, it is expected, that
both interventions will buffer the typical increase of stress and
negative mood across the term, associated with the accumulation
of cognitive work load from the beginning to the end of term (e.g.,
Pitt et al., 2018). These questions, concerning the effects of two
short interventions onmental health, are addressed in the current
study by the assessment of mental health variables, including
perceived stress, positive and negative mood, body image, QoL
and changes in physical activity or sedentary behavior before and
after the participation in the interventions. Of note, it is expected,
that these effects hold true for women and men, although in the
present study, the final sample consisted of an all-female sample
only and comprised a small sample size. This needs to be taken
into consideration when talking about the generalizability of the
results. However, the two interventions were not developed nor
designed for usage of a specific gender, and the aforementioned
mental health dimensions were measured via standardized self-
report questionnaires (outlined in detail below under section
Procedure and study design). This allows comparisons with
population norms, despite small sample sizes or a gender bias.

MATERIALS AND METHODS

Participants
Participants were recruited via oral presentation of the study at
the beginning of four preselected seminar courses that took place
during the winter term 2018/19. The courses were offered by the
Department of Applied Emotion and Motivation Psychology at
Ulm University. Participation was voluntary and students could
opt out whenever they wished. The intervention was introduced
and offered by an independent experimenter in four bachelor and
master psychology courses. Exclusion criteria for participation
were clearly defined, and included an age below 18 years
and pre-existing conditions of any physical impairment (e.g.,
cardiovascular disease or respiratory diseases), hindering the
participation in low- to moderate-intensity exercise. Although

gender was not an exclusion criterium, due to the gender bias
in the courses, only three male students could be recruited as
participants and of these, one had missing data. Participants were
pre-selected for participation in one of the intervention groups
(physical activity versus cognitive intervention group) and care
was taken, that the two groups had comparable sample sizes.
Two of the university classes were chosen to take part in the
(physical) activity intervention group (PAG) and two classes were
asked to take part in the cognitive intervention group (CG).
Data collection was anonymous and blind for the lecturer of the
courses to avoid any bias between the courses and interventions.
Among all participants, 10 × 20e vouchers for Amazon were
raffled. Alternatively, bachelor students were granted 3.75 h of
participation as part of their bachelor student curriculum.

Prior to the start of the interventions (T0), participants
received a link to an online questionnaire that they filled out from
home, 1–7 days before the start of interventions. In addition, the
online questionnaire was repeated at four different time points
during the intervention period (T1 and T2), at the end of the
intervention period (T3) and at follow-up 6 weeks after the
last session (T4). Dropout numbers, participation numbers and
numbers of analysis can be found in Figure 1. In total, N = 56
(PAG: n = 32; CG: n = 24) participants took part in the first
online measurement (baseline, T0). For the per-protocol analysis,
only participants having provided data at baseline measurement
(T0) and at the end of the term (T3) were taken into account.
These two points of time were chosen for the current paper in
order to focus on the change in mental health and activity during
one semester. Dropout rate from baseline measurement T0 to T3
was 52.17% (PAG: 39.13%; CG: 65.22%). There was no significant
relation between groupmembership and dropout,χ2(1)= 3.14, p
= 0.077, with odds of dropping out having been 0.35 (0.09, 1.32).
Finally, an all-female sample was examined. N = 20 participants
(PAG: n = 13; CG: n = 7) were analyzed for the comparison
between T0 and T3. Sensitivity power analysis in Gpower (Faul
et al., 2009) revealed that an effect size of f = 0.33 would be
required given a Type I error probability of 0.05 and a power of
0.80 with this sample size for between/within comparison.

Procedure and Study Design
In order to ensure comparable sample sizes, a quasi-experimental
design without randomization was chosen. The duration of the
individual intervention sessions was 5–10 mins for both groups.
The interventions took place every week during the term right
at the beginning of the seminar course. The different times
of measurement (baseline T0, T1 and T2 during the semester,
T3 at the end of term and follow-up T4) were examined to
control for differential effects of the two interventions across
the intervention period and to determine possible carry-over
effects of the intervention from T3 (end of the intervention) to
follow-up T4, although T0 to T3 comparisons can be considered
to be the most robust comparisons and are the main focus of
comparisons reported in section Results of the manuscript. At
T0, participants completed a test of selective attention (d2-R Test
for Attention; Brickenkamp et al., 2010) as paper-pencil version
on site at university. They also received a link to the online
questionnaire, which they had to fill in at home during the week
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FIGURE 1 | CONSORT diagram depicting dropout numbers, participation numbers and numbers of analysis in the online questionnaire.

of T0 (baseline), before the start of the interventions. In 3-week
intervals, at T1, T2 and T3, the online questionnaire was repeated
and again administered at T4. The T4 follow-up measurement
took place online during the semester break, 6 weeks after the last
intervention. Participants received one email before each time
of measurement, reminding them about filling out the online
questionnaires. The online questionnaires were construed with
Unipark software (Questback GmbH, 2016).

Measures/Self-Report Questionnaires
All health dimensions of the online questionnaire were assessed
via standardized questionnaires. The Perceived Stress Scale-10
(PSS-10; Cohen et al., 1983) and the Stress and Coping Inventory
(SCI; Satow, 2012) were used as psychological measures of
perceived stress. The PSS-10 (Cohen et al., 1983) is a standardized
10-item scale. Items (e. g. “In the last month, how often have
you found that you could not cope with all the things that you
had to do?”) are rated on a 5-point Likert-type scale ranging
from 0 to 4. Higher scores depict higher perceived stress. The
SCI (Satow, 2012) contains ten subscales. A sum score for overall
burden with psychological stress was analyzed (21 items; made up
of the subscales stress due to uncertainty, stress due to excessive
demands and stress due to loss). Every single subscale ranges
from 1 to 7 (higher scores equal higher perceived stress). On top

of that, the subscale physical and mental stress symptoms (13
items; e. g. “I often suffer from a headache”) was used.

The World Health Organization-Quality of Life-BREF
(WHOQOL-BREF; The WHOQOL Group, 1998) was
administered to measure QoL across certain life domains
(physical and psychological health, social relationships and
environment). Physical and psychological health domains
(13 items, e.g., “How satisfied are you with yourself?”) were
analyzed. Scores range from 1 to 5, with higher scores depicting
higher QoL.

The Positive and Negative Affect Schedule (PANAS; Watson
et al., 1988; German version by Krohne et al., 1996) was
used to assess state and habitual positive and negative affect.
Twenty positive and negative adjectives (e. g. strong or scared)
have to be rated on a 5-point Likert-type scale varying from
1 to 5, with higher scores showing higher affective state or
trait affect.

The Global Physical Activity Questionnaire (GPAQ;
Armstrong and Bull, 2006) was used to determine global
physical activity levels of the participants prior to the start of
the interventions and at the end of interventions. The GPAQ
(Armstrong and Bull, 2006) asks for regular physical activity
of moderate and vigorous intensity at work, during travel to
and from places and activity as recreational activities. It also
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measures sitting time (sedentary time) in hours and minutes
per week. Physical activity per day can be obtained including
the three domains at work, travel to and from places and
recreational activity.

To determine risk of depression, the Beck Depression
Inventory-II (BDI-II; Beck et al., 1996; German version by
Hautzinger et al., 2006) was administered. It consists of 21 items
(e.g., “I am so sad or unhappy that I can’t stand it”) and is
measured on a Likert-type scale with a range from 0 to 4 (higher
scores corresponding to higher depressive symptomatology).

The Eating Disorder Inventory-2 (EDI-2; Garner, 1991;
German version by Thiel et al., 1997) measures cognitive and
behavioral dimensions of eating disorders. It comprises eleven
subscales. Only the subscale Body Dissatisfaction was used (8
items; e. g., “I think that my thighs are too large”). Higher scores
equal higher body dissatisfaction.

Moreover, the Physical Activity Readiness Questionnaire (PAR-
Q; Shepard, 1988) was included for the assessment of possible
health restrictions, preventing participation in the physical
activity program in the physical activity group. Seven possible
health restrictions were queried. One of these items (dizziness)
was left out because the discriminatory power is doubted. In case
one of the six remaining items was answered with yes (e.g., “Do
you feel pain in your chest when you perform physical activity?”),
the participant was excluded directly from the questionnaire. The
PAR-Q (Shepard, 1988) was only used for the PAG because the
CG did not carry out any physical activity.

The Balanced Inventory of Desirable Responding (BIDR;
Paulhus, 1988; German version by Musch et al., 2002) was
used in order to control for the tendency of answering with
social responding. Only the subscale Impressionmanagement (10
items; e.g., “I never swear”) was administered. It can be rated on
a scale ranging from 1 to 7, with lower scores depicting a higher
social desirability tendency.

The Reasons for Exercise Inventory (REI; Silberstein et al.,
1988) was administered to assess participants’ previous exercise
motivation and reasons for exercising. It is a 24-item scale
measuring seven different reasons to work out (Mood, Fitness,
Health, Enjoyment, Weight Control, Tone, Attractiveness;
sample item: “To have fun”). Participants rate these dimensions
on a scale from 1 to 7. Higher scores support the consent on a
particular reason for exercise. The results of the REI can be found
in the Supplementary Material of this manuscript.

Selective attention was measured directly on-site during
courses via the d2-R Test for Attention (Brickenkamp et al., 2010)
as paper-pencil version. The d2-R is a standardized cognitive
measurement. Certain letters on several rows have to be crossed
out, while others have to be left out. Speed and accuracy are
most important. The factor ability to concentrate was used for the
current study. The results of the d2-R (Brickenkamp et al., 2010)
can be found in the Supplementary Material of this manuscript.

The PANAS state (Watson et al., 1988; Krohne et al., 1996)
as well as the GPAQ (Armstrong and Bull, 2006) and the PSS-
10 (Cohen et al., 1983) were assessed at all measurement times
to control for differential intervention effects on mood and
stress across the duration of the two interventions (physical
activity versus positive expressive writing). The self-report

questionnaire at T2 additionally contained the WHOQOL-BREF
(The WHOQOL Group, 1998) for QoL. Primary and secondary
variables were again assessed completely at T3 and at follow-up
(T4). The d2-R (Brickenkamp et al., 2010) was applied at all times
of measurement during the term (at T0, T1, T2 and T3). Results
concerning the d2-R (Brickenkamp et al., 2010) and reasons for
exercise (REI; Silberstein et al., 1988) can be examined in the
Supplemental Material for a subset of the participants.

The cognitive intervention was also analyzed descriptively for
its content, i.e. number of words, and the semantic and emotional
categories they belong to were analyzed by using the Linguistic
Inquiry Word Count (LIWC; Pennebaker et al., 2001; http://
liwc.wpengine.com) tool. The LIWC (Pennebaker et al., 2001) is
a quantitative text analysis program, counting and categorizing
words by predetermined content (e.g., emotional content, social
contents, function words, self-referential content words, etc.).

Interventions
(Physical) Activity Intervention
The physical activity group received weekly physical activity
breaks provided by the authors. The physical activity breaks
followed standardized exercise protocols and physical activity
guidelines (see Figure 2 for an overview). As shown in
Figure 2, the individual exercises of the physical activity
break comprised different components: aerobic endurance
and muscular strength exercises, relaxation and dance steps
(see Figure 2 for example exercises). All of the exercises
are suitable to be done with limited space, at home or
during e-learning, either in a standing position or seated
on a chair. Each component was carried out 3 weeks in
a row in the specified order. The exercises were guided
by an exercise model, hence the possibility for correction
and motivation enhancement was given in order to improve
adherence. Participants were instructed to carry out the exercises
according to the exercise model, who always stood in the front
of the room, facing the students. The exercise model gave
instructions for each exercise, e.g., in terms of proper posture
and execution.

Cognitive Intervention
The cognitive intervention also followed standardized protocols.
It comprised a positive expressive writing task, developed by the
corresponding author and used in previous studies (e.g., Herbert
et al., 2019). The instructions of the positive expressive writing
task were adapted from the original expressive writing protocol,
provided by Pennebaker and colleagues (e.g., Pennebaker, 2018).
Accordingly, participants were asked to write about own feelings
without focusing on spelling or grammar. However, in contrast
to the typical expressive writing conditions, asking to write about
traumatizing negative live events across repeated sessions, in
the present study, the participants were asked to expressively
write about positive autobiographical life events only. They
were free to write about any personal positive experiences that
came to mind. The writing task was carried out as paper-
pencil task. The cognitive intervention group was matched to
the physical activity group (e.g., with regard to duration of
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FIGURE 2 | Selection of exercises as part of the physical activity program. Muscular and endurance exercises were based on and adapted of the fitness program

Blogilates by Cassey Ho (www.blogilates.com), inspired by high-intensity interval training with each exercise being carried out for 1–2 mins with short breaks of

10–15 s in between. Relaxation sessions consisted of a modified version of Progressive Muscle Relaxation (PMR; Jacobson, 1938), qigong exercises and a mindful

breathing exercise developed by Department of Applied Emotion and Motivation Psychology of Ulm University. Ballroom dance steps were taught by a certified dance

teacher according to the guidelines by the Allgemeiner Deutscher Tanzlehrerverband e.V. (ADTV). The steps were carried out without a partner. Progressive Muscle

Relaxation-modified short version by Department of Applied Emotion and Motivation Psychology of Ulm University, originally by Jacobson (1938).

the sessions of the intervention, the setting and guidance by
an instructor).

Data Analysis and Statistics
The statistical analysis was carried out with the statistics program
RStudio (Version 1.2.5033; R Studio Team, 2019). In order to
find possible differences in dropout rate, Pearson’s chi square
test was used. Possible group differences concerning continuous
variables, i.e. age, depression, body dissatisfaction, etc., were
examined via linear regression with the factor group. In case the
assumptions of linear regression were violated, a bootstrapping
procedure following Field et al. (2012, pp. 298–301) was used.
For the main analyses, data were filtered in order to leave only
participants with T0 and T3 measurements, hence following
per-protocol analysis. Group comparisons over time (group ×

time interactions) were calculated via linear mixed-effects models
with the R package nlme (Pinheiro et al., 2019). Group and
time were dummy-coded. Variables age, depression and degree
were included in the models if there was a significant difference
between groups in order to control for these differences. Effect
size r was chosen, as recommended by Field et al. (2012, pp.
640–641). In case of violation of assumptions for the models, a
two-way between-within subjects analysis of variance (ANOVA)
of trimmed means (20%), as developed by Wilcox (2017) was
carried out, included in the WRS2 package (Mair and Wilcox,
2020). Unfortunately, the bwtrim function of this package
only computes a two-way between-within subjects ANOVA on
trimmed means designed for one between-subjects and one
within-subjects variable. Hence, the inclusion of further variables,
e.g., depression or age as control variables, is not possible with
this package. The p-value for significance was set to p ≤ 0.05.

RESULTS

Statistics of the Two Groups Before the
Start of the Intervention (T0)
As can be seen in Table 1, the cognitive intervention group had a
highermean age (M= 24.14, SD= 0.90) than the physical activity
group (M = 22.39, SD = 2.02). This difference was significant,
B = −1.76, SEB = 0.81, t(18) = −2.17, p < 0.05. Pursued
university degree differed between the two groups, with the PAG
having consisted of more bachelor than master students than
the CG (see Table 1). In the cognitive intervention group, the
majority of students pursued a master degree. The distribution
was significantly different between groups, χ

2(1) = 5.80, p <

0.05. Across groups, the majority of students (35.00%) reported
to spend 5–10 h per week at university to perform classes, courses
and lectures, followed by 30.00% of students, who reported
to spend 10–15 h per week at university for learning activities
(teaching). 25.00% reported to attend lectures for 15–20 h per
week, while 10.00% had a higher attendance time of more than
25 h per week. None of the student participants spent < 5 h per
week at university.

At T0 (baseline measurement), the cognitive intervention
group had a higher mean depression score compared to the
physical activity group on the Beck Depression Inventory-II
(BDI-II; Beck et al., 1996; German version by Hautzinger et al.,
2006). There was a significant difference between groups, 95% CI
[−13.68, −1.60]. According to the cut-off scores of the BDI, the
PAG can be categorized as a non-depressive sample (M = 3.85,
SD= 3.65, range= 0–11), while the cognitive intervention group
had a mean score classified as minimal depression (M = 10.14,
SD = 7.63, range = 3–23). Body dissatisfaction, as indicator
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TABLE 1 | Baseline self-report data of participants in dependence of group with means and standard deviations.

Group

Physical activity group Cognitive intervention group

Sample size 13 7

Mean age 22.39 (2.02) 24.14 (0.90)

Pursued university degree 7 Bachelor degree 6 Master degree 0 Bachelor degree 7 Master degree

Mean university activity per week at home (in hours) 18.31 (9.80) 16.00 (9.88)

BDI-II (depression) 3.85 (3.65) 10.14 (7.63)

EDI-2 (body dissatisfaction) 29.77 (7.97) 26.86 (7.24)

GPAQ (total physical activity per day in minutes) 62.86 (48.99) 137.96 (148.64)

GPAQ (sedentary time per day in minutes) 574.62 (197.43) 638.57 (346.72)

Data from online-questionnaire. University activity encompasses attendance time and activities at home. The following questionnaires and scales were used: Beck Depression Inventory-II

(BDI-II; Beck et al., 1996; German version by Hautzinger et al., 2006), Eating Disorder Inventory-2 (EDI-2; Garner, 1991; German version by Thiel et al., 1997), Global Physical Activity

Questionnaire (GPAQ; Armstrong and Bull, 2006).

for eating disorders in the Eating Disorder Inventory-2 (EDI-2;
Garner, 1991; German version by Thiel et al., 1997), at baseline
measurement (see Table 1) can be categorized as unobtrusive
(score below 35.6 as cut-off score in a validation sample of
anorexia nervosa patients; Paul and Thiel, 2005). Although
the PAG had higher body dissatisfaction scores, there was no
significant difference between groups, B= 2.91, SEB = 3.63, t(18)
= 0.80, p = 0.432. At T0 (baseline), 15.00% of participants did
not meet the recommendations of physical activity for health
as stated by the World Health Organization (World Health
Organization, 2010). Physical activity per day, measured with the
Global Physical Activity Questionnaire (GPAQ; Armstrong and
Bull, 2006), was 89.14 mins on average (SD = 99.21). The CG
reported approximately double the amount of physical activity
compared to the PAG at T0, although there was no significant
difference between groups, 95% CI [–233.34, 6.19]. Sedentary
time per day was 597.00 mins on average (=9.95 h per day; SD
= 252.11 mins). Both groups were comparable in sedentary time,
95% CI [−470.94, 125.88]. Participants were asked about the
number of sessions they attended during the last 3 weeks. On
average, they attended 1.80 sessions (SD = 0.70). Number of
participation was equal among both groups (PAG:M = 1.85, SD
= 0.80; CG:M = 1.71, SD= 0.49), 95% CI [−0.40, 0.70].

Comparisons Between Intervention
Groups Over Time (T0 vs. T3)
Descriptive statistics for times of measurement T0 with T3
are depicted in Table 2. Perceived stress, measured via the PSS
(Cohen et al., 1983), was higher for the cognitive intervention
group than for the physical activity group independent from
time of measurement, with a significant main effect for group,
Q = 6.77, p < 0.05. As expected (due to assessment phase at
the end of term), stress levels were generally marginally higher
at T3 compared to T0, although not significantly, Q = 1.95, p =

0.203. The group× time interaction was not significant,Q= 0.04,
p = 0.841. The same as in the PSS (Cohen et al., 1983) for the
factor group applied for overall stress burden and physical and
mental stress symptoms of the SCI (Satow, 2012): The cognitive
intervention group showed higher stress levels, although not

significantly, overall stress burden: Q = 3.26, p = 0.127, stress
symptoms: Q = 1.63, p = 0.258. Perceived stress was marginally
lower at T3 compared to T0 for overall stress burden, Q= 1.24, p
= 0.313, and stress symptoms decreased for the physical activity
group, but increased for the cognitive intervention group, Q =

0.01, p = 0.934. The group × time interaction for both subscales
was not significant, overall stress burden: Q = 0.30, p = 0.607,
physical and mental stress symptoms: Q = 0.09, p = 0.774. Both
main effects of group and time for positive state affect were not
significant, group: Q = 0.25, p = 0.640, time: Q = 0.41, p =

0.543. This was also found for the interaction effect group ×

time, Q = 0.19, p = 0.673. Overall, the cognitive intervention
group reported a higher negative state affect compared to the
physical activity group, although this main effect of group was
not significant, Q = 3.98, p = 0.108. Both the physical activity
group and the cognitive intervention group reported a decrease
in negative affect over time, however with the main effect of time
having been not significant, Q = 0.45, p = 0.536. There was no
significant interaction effect, Q= 0.04, p= 0.841.

Concerning physical activity per day, as can be seen in
Figure 3, the cognitive intervention group showed a higher
activity score at T0 than the physical activity group. While the
activity score of the PAG increased slightly, the CG reported a
much lower score compared to T0 and also lower compared to
the activity group. This interaction group × time was significant,
B = 86.18, SEB = 35.23, t(17) = 2.45, p < 0.05, r = 0.51.
Factors group, B = −92.65, SEB = 42.90, t(16) = −2.16, p
< 0.05, r = 0.48, and time, B = −86.63, SEB = 28.39, t(17)
= −3.05, p < 0.01, r = 0.60, also showed a significant effect.
Differences between groups over time were especially seen for
physical activity related to travel to and from places and vigorous,
as well as moderate recreational activity per day (in minutes),
as can be seen in Table 3. While the physical activity group
showed no changes in physical activity while traveling or working
out recreationally, traveling and especially vigorous recreational
physical activity decreased for the cognitive intervention group.
Moderate-intensity recreational activity increased for the CG,
although unrelated to the high decrease in vigorous-intensity
recreational activity for this group. All group and time effects for
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TABLE 2 | Mean scores and standard deviations (SDs in brackets) of scales in dependence of time of measurement (online questionnaire: physical activity group with n =

13, cognitive intervention group with n = 7).

Questionnaires (range) Time of measurement

T0 (Baseline) T3

Physical activity group Cognitive intervention group Physical activity group Cognitive intervention group

PSS-10 Perceived stress (0–40) 8.08 (3.20) 11.29 (4.39) 8.85 (3.21) 12.14 (2.91)

SCI

Overall stress burden (21–147) 40.23 (11.27) 52.29 (19.33) 35.46 (7.83) 50.43 (15.14)

Physical and mental stress symptoms (1–4) 1.59 (0.35) 1.89 (0.62) 1.52 (0.21) 1.99 (0.79)

PANAS

Positive state (1–5) 2.53 (0.84) 2.57 (0.75) 2.54 (0.57) 2.33 (0.36)

Negative state (1–5) 1.31 (0.36) 1.99 (0.90) 1.23 (0.25) 1.79 (0.46)

GPAQ

Total physical activity per day in minutes 62.86 (48.99) 137.96 (148.64) 63.85 (44.92) 51.33 (42.98)

Sedentary time per day in minutes 574.62 (197.43) 638.57 (346.72) 588.46 (155.66) 608.57 (123.35)

WHOQOL-BREF

Physical domain (4–20) 17.46 (0.88) 16.00 (2.08) 17.08 (1.04) 15.00 (1.83)

Psychological domain (4–20) 15.62 (1.33) 15.00 (3.22) 15.69 (1.97) 14.57 (2.30)

T3 measurement was taken at the end of semester. The following questionnaires/tests (and subscales) were used: Perceived Stress Scale-10 (PSS-10; Cohen et al., 1983), Stress and

Coping Inventory (SCI; Satow, 2012), Positive and Negative Affect Scale (PANAS; German version by Watson et al., 1988; Krohne et al., 1996), Global Physical Activity Questionnaire

(GPAQ; Armstrong and Bull, 2006), and World Health Organization-Quality of Life-BREF (WHOQOL-BREF; The WHOQOL Group, 1998).

the subscales were not significant, all ps > 0.05. The same was
found for the interaction effects of the subscales (vigorous work
activity per day: B = −0.87, SEB = 13.06, t(17) = −0.07, p =

0.947; moderate work activity per day:Q= 0.47, p= 0.321; travel
to and from places: B = 19.14, SEB = 9.81, t(17) = 1.95, p =

0.068; vigorous recreational activity: B = 105.86, SEB = 65.39,
t(17)= 1.62, p= 0.124; moderate recreational activity: Q= 0.45,
p= 0.533).

Sedentary time was higher for the cognitive intervention
group compared to the physical activity group. It increased for
the PAG from T0 to T3, but decreased for the CG from T0 to
T3. Both main effects were not significant, group: Q = 0.01, p =

0.911, time: Q= 1.26, p= 0.306, as was the interaction effect,Q=

0.46, p= 0.524. The physical activity group showed a higher QoL
score for the physical domain and the psychological domain of
the WHOQOL-BREF (The WHOQOL Group, 1998) compared
to the cognitive intervention group, although this group effect
was not significant, physical domain: Q = 5.54, p = 0.070,
psychological domain: Q = 0.52, p = 0.503. The physical score
decreased for both groups from T0 to T3,Q= 6.58, p< 0.05. The
psychological score remained unchanged for the activity group
and decreased marginally for the cognitive intervention group,Q
= 0.35, p = 0.573. There was no significant interaction effect of
group × time for both domains, physical domain: Q = 3.11, p =
0.118, psychological domain: Q= 0.35, p= 0.573.

Word Use: Descriptive Data Analytics as
Manipulation Check
As expected, positive writing was characterized by a higher use
of positive emotion words (M = 6.30) than negative emotion
words (M = 0.80) across the weekly sessions. Use of discrete

negative emotion words related to anger (M = 0), sadness (M
= 0.53) or fear (M = 0.13%) was negligible and almost not
present. Authenticity (M = 74) of the writing as well as the tone
(M = 83.57) of the writing were well pronounced, suggesting
that writings were emotional, personal and self-revealing in all
sessions. A high number of words was categorized into the
“social” category of the LIWC dictionary (Pennebaker et al.,
2001) and content of writing seemed to be equally distributed
about work (M= 2.02) and leisure (M= 2.64), followed by home
(M = 1.23), while categories related to death (M = 0.02) and
money (M = 0.30) were underrepresented. Similarly, writing was
characterized by present tense (M = 7.65) rather than past (M =

4.85) or future (M = 0.51) tense.

DISCUSSION

The purpose of the study was to compare the effects of two
interventions, consisting of short activity breaks, one of them
being a physical activity break and the other one being a
cognitive intervention of positive expressive writing. These were
compared with regard to their potential to alleviate mental
health (perceived stress, positive and negative affect, QoL) and
to improve habitual physical activity among university students
across the university term. The physical activity intervention
comprised a multimodal physical activity break of a duration
of 5–10 mins, including endurance, strength, relaxation and
dance exercises. The cognitive intervention consisted of an
expressive writing task about positive autobiographical events.
Both interventions were developed by the authors and followed
a standardized in-house protocol. The interventions were carried
out and guided once a week at the beginning of a weekly class
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FIGURE 3 | Changes in mean total physical activity per day in minutes as measured by the Global Physical Activity Questionnaire (GPAQ; Armstrong and Bull, 2006)

from T0 (baseline measurement) to T3 (end of semester) in dependence of group. Figure shows significant group × time interaction. Error bars depict standard

deviations. p < 0.05.

TABLE 3 | Mean scores and standard deviations (SDs in brackets) of Global Physical Activity Questionnaire subscales in dependence of time of measurement and groups.

Subscale Time of measurement

T0 (Baseline) T3

Physical activity group Cognitive intervention group Physical activity group Cognitive intervention group

GPAQ

Vigorous work activity per day in minutes 1.15 (4.16) 0.00 (0.00) 9.23 (33.28) 8.57 (22.68)

Moderate work activity per day in minutes 16.92 (28.69) 34.29 (58.56) 20.00 (30.21) 24.29 (43.92)

Travel to and from places per day in minutes 29.62 (22.86) 47.14 (41.92) 29.23 (28.93) 27.86 (19.55)

Vigorous recreational activity per day in minutes 53.46 (52.26) 115.71 (219.38) 58.85 (47.62) 12.86 (34.02)

Moderate recreational activity per day in minutes 42.69 (38.71) 22.86 (33.02) 46.54 (54.37) 45.71 (55.03)

T3 measurement was taken at the end of semester. Global Physical Activity Questionnaire (GPAQ; Armstrong and Bull, 2006).

for one term. Self-report measures, assessing perceived stress,
mood/affect, QoL, and habitual physical activity behavior before,
during and after the interventions (at the end of one semester),
were administered. The interaction effect of group × time on
self-reported perceived stress, mood/affect and QoL was not
significant. Concerning physical activity, there was a significant
interaction effect of group× time with a decrease in activity level
for the cognitive intervention group, while the physical activity
group had a stable unchanged activity level from the beginning
to the end of one semester.

These findings point toward differential and specific effects
of the interventions. Compared to the cognitive intervention,
the physical activity intervention may have helped to better
become aware of physical activity behavior and thus, to keep
up one’s physical activity level across the time course of the
term. This is also supported by the fact that the cognitive
intervention group started with a higher physical activity level
than the physical activity group at T0 (baseline). Nevertheless,
physical activity dropped from T0 to T3. Whether this is
biased by a negative effect of the cognitive intervention on
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physical activity of the students, cannot be confirmed in the
present study, but should definitely be exploited in further
studies. Likewise, whether the physical activity intervention
served as a buffer for possible inactivity effects during the
assessment period, should be investigated in future studies, as
this would support the assumption that even a single bout (here
session) of short-term exercises can temporarily change physical
activity. Alternatively, a lower time of physical activity per day
might be generally maintained, even without any intervention.
This can only be explored by including a passive control
group. Therefore, another study comparing physical activity
and cognitive interventions with a passive control group should
be conducted.

Positive effects of physical activity interventions on physical
activity levels are mainly found in classroom-based studies with
school children (e.g., Murtagh et al., 2013; Drummy et al., 2016).
These findings cannot be generalized to university students,
therefore, further studies, examining effects of physical activity
breaks on physical activity levels in university and college
students, are needed. The specific effects of work, travel or
recreational activity in this study were not significant, while
the overall physical activity interaction between time and group
was. Still, the descriptive analysis pointed toward changes
in traveling as well as vigorous-intensity recreational activity.
Whether there is an association between these changes and the
kind of intervention, needs to be examined further. It would be
interesting to know, whether the activity break was also carried
out during leisure time as well, or whether it could lead to the
maintenance of carrying out one’s own preferable type of exercise.
In the current study, physical activity was measured subjectively
via questionnaire. A good objective measure for future studies
could be accelerometry or heart rate monitoring (Strath et al.,
2013).

The results and intervention design of the present pilot
study can be seen as a starting point for recommendations for
the inclusion of physical and cognitive activity breaks in the
learning context of university students during the current Covid-
19 pandemic. As already mentioned, the exercises chosen are
based on important exercise dimensions, fostering endurance
and strength, relaxation and ballroom. All exercises are provided
at an intensity, duration, frequency and expertise level that allows
their engagement without much practice. Our interventions
might even be extended to different settings outside the university
context, e.g., office buildings or home office, or to different
target groups, e.g., older people. Since many people suffer from
a rather inactive lifestyle, even more so because of Covid-19, and
stress also being on the rise (Techniker Krankenkasse, 2016),
physical activity and stress regulatory programs are urgently
needed, even for target groups, that do not suffer from any
health burdens at the start of the Covid-19 pandemic. During
times like these, where social distancing is so far one of the
best ways to combat the Covid-19 pandemic, we are in need
of suitable, short space- and time-efficient activity programs
(e.g., Lippi et al., 2020; Woods et al., 2020), as provided in the
present pilot study. Furthermore, positive expressive writing does
not cause the unwanted side effects of traditional expressive

writing about negative events, the latter leading to an increase in
negative mood after the first sessions, before unfolding positive
effects earliest after the fourth session (Pennebaker and Chung,
2007). Descriptive analysis of word use of the texts written by
participants of the cognitive intervention group showed, that on
average, use of positive words was higher than use of negative
words. This suggests a positivity bias (e.g., Herbert et al., 2019).
Theoretically, a positivity bias can act as buffer against negative
mood and mental ill health, as suggested by broaden-and-build
theory (Fredrickson, 1998). On top of that, positive expressive
writing might be a suitable activity for people that are rather not
interested in exercising.

Regarding the current Covid-19 pandemic, students can
surely benefit from the physical, as well as the cognitive
intervention, if both interventions will be provided as online
interventions. With regard to physical activity levels, smartphone
physical activity interventions showed to be promising in
increasing activity during leisure time (Feter et al., 2019). Since
the type of exercise as well as its intensity and pre-existing health
burdens of the exerciser play a significant role with respect to
which protective effects an exercise intervention can exert on
mental health (Gronwald et al., 2018), the exercises included
in the current intervention should be rated by experts for their
effectivity beforehand (e.g., see recommendations by Herbert
et al., 2020a).

Physical activity and exercise interventions can be regarded
as promising with high effect sizes, concerning the decrease
of depressive symptoms and anxiety disorders (Huang et al.,
2018). We assessed mental health at T0, i.e. prior to the start
of the intervention. Assessment included, amongst others, risk
for depression and eating disorders at T0 (baseline before the
start of the interventions). The rate of mental diseases like
depression and anxiety in university and college students is high
(Huang et al., 2018), specifically now during Covid-19 (Islam
et al., 2020). Furthermore, risk of eating disorders and body
dissatisfaction, an important predictor of eating disorders, seem
to be prevalent and common in academic samples of adults
(e.g., Eisenberg et al., 2011; Radwan et al., 2019). Interestingly,
in the present small sample, depression scores and the risk for
eating disorders were considered low, compared to standardized
norms or cut-off scores. Nevertheless, depression and risk for
eating disorders could have been higher during the term and
at the end of term. In total, no significant interaction effects of
group and time were found for university students’ perceived
stress, self-reported positive and negative state affect, the reported
sedentary time, and psychological and physical dimensions of
QoL from T0 (baseline before the intervention) to T3 (at
the end of one term). This suggests, that both interventions
had no differential effects on these variables. Interestingly, this
was the case, although at T0, the two intervention groups
differed in age and mean score of depressive symptoms, as
assessed with the BDI-II (Beck et al., 1996; German version
by Hautzinger et al., 2006). The mean scores of the student
samples, participating in the two interventions, were comparable
on all other dimensions at baseline (T0), including global physical
activity behavior.
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Although mental health did not increase due to the
interventions in this study, other studies point toward positive
effects of both kind of interventions on mood and perceived
stress (e.g., Dolbier and Rush, 2012; Pennebaker, 2018; Kramer,
2020). With regard to perceived stress, it could be presumed, that
an increase would have taken place from T0 to T3, because of
T3 having been during examination period at the end of term.
Since there was no significant effect of time, both interventions
might have successfully buffered the negative effects of exams
on university students’ mental and physical health. Given that a
group receiving no intervention was not included in the study,
to allow every student interested in the study to benefit from an
intervention, we cannot make any inferences about usual changes
in mental health. Whether a passive control group without
intervention showed an increase in perceived stress toward the
end compared to both active interventions remains unknown.
This should definitely be evaluated in future studies. Still, we refer
to the literature and the teaching curricula, clearly documenting
an increase of academic stressors within the time period of T3.
Hence, the present results concerning perceived stress and also
affect and QoL could have emerged because of a heightened
stress level, lower positive and higher negative affect and lower
QoL during examination period. Since there were no direct
measurements taken right before and after each session, short
lived immediate effects on students’ mood and well-being were
not captured. This would be an interesting research topic for
future studies.

It should be noted that the exercises we offered can be
characterized as being of low dose, i.e., possibly too low to elicit
any physiological training effects across the six weeks of the
interventions. Nevertheless, the exercises of our physical activity
intervention could be expected to have good effects for previously
sedentary students. Studies support the notion that even short
breaks in sedentary behavior can have positive effects on the body
(e.g., might help to control adiposity; Chastin et al., 2015) and
on mental health (e.g., lower the odds of depression and anxiety
symptoms; Hallgren et al., 2020). Therefore, our physical activity
break might be appropriate to use as such a break regarding
sedentary behavior. The exercises can be carried out without the
use of much space or time and are therefore suitable for people
with a high sedentary time such as university students (Castro
et al., 2020). Overall sedentary time did not change in the current
study, but interruptions in sedentary time were not assessed. This
should be done in future studies.

A few limitations of the current study need to be addressed.
Concerning the very small final sample size of our pilot study,
post-hoc power analysis (Gpower, Faul et al., 2009) recommends
a sample size of N = 98 in order to get a medium effect
size with a Type I error probability of 0.05 and a power of
0.80 (as recommended by Cohen, 1988). Therefore, a higher
sample size in order to increase power is needed. Of note, as
mentioned under “Aim of this pilot study”, the final sample
was an all-female sample. For this reason, the interpretation of
results, as well as the use of interventions, might be reliable
for female university students. Future studies should include
male students and students of different courses of study to
increase generalizability. However, the exercises included in the

physical activity break, as well as the cognitive intervention, are
based on basic skills that might not vary dramatically across
gender. In this study randomization was not carried out in
order to prevent an unbalanced design due to different sizes of
lectures. However, this limits internal validity. Therefore, future
studies should use an experimental design with randomization
of students.

All in all, the exercises included in the physical activity
break as well as the cognitive intervention can easily be
integrated into the university context, e.g., by offering them
either during online lectures or on-site at university, which
might also lower the feeling of loneliness and isolation,
if carried out together. Alternatively, the interventions
can be offered app- or web-based, to be carried out
asynchronously at home by oneself. The approach of the
present interventions, even their combination (physical
activity and positive expressive writing), could produce good
adherence, because of their multimodality and flexibility and
the possibility to be included easily as breaks in between
learning and working hours (Hammami et al., 2020). In
summary, extending existing research to provide programs
to fight sedentarism, physical inactivity and mental ill health
during the current Covid-19 pandemic, the developed and
explored activity breaks used in this pilot study might be seen as
fruitful endeavors.
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