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ABSTRACT

Intervention programs to prevent or treat Burnout Syndrome are essential to improve the health of students. But most of
the research that has been done is psychological and cognitive interventions.

Objective: To determine the effects of physical exercises on Burnout Syndrome levels and Heart Rate Variability in university
students.

Methods: An experimental study was carried out with pre-test and post-test, with 2 intervention groups and a control
group. The sample was probabilistic and stratified with proportional participation. Study variables and instruments were
included: Maslach Burnout Inventory Students Survey (MBI-SS) and Heart Rate Variability (HRV): calculation of the average
RR, SDNN and RMSSD. For physical exercise, aerobic and strength exercises were applied during 3 weekly sessions of one
hour, on alternate days, for 16 weeks.

Results: The group of aerobics with MBI-SS exhaustion was higher, reducing its levels by 26.4% (d=0.532), in Cynicism
(-21.06, d=0.252) and Efficiency (-13.11, 0.397). Force group in Cynicism (-27.38, d=0.315), in Efficiency (-21.69,
d=0.704), Exhaustion (-19.55, d=0.299). The Exhaustion control group increased by 10.26% (d=0.128). In HVR, with the
aerobic group, NDL had the greatest percentage change, increasing 24,82 %, over the average RR and RMSSD (14,40 %
and 16,45 %). In the force group and in the control group (21.77%, 14.24%, 12.60%; and 12.59%, 4.97% and 4.99%
respectively) there was a change in the mean RR in the aerobic and strength groups (d = 1.281 and 1.328).
Conclusions: Effect of reduction of burnout syndrome and opposite effect of increase of HRV values.
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Physical Exercise, Burnout Syndrome and Heart Rate Variability

INTRODUCTION

Burnout Syndrome (BS) is a health problem of
great social repercussion nowadays. Initially, BS was
studied exclusively in health professionals, but these
studies have been initiated in other professional
populations and even university students *.

The international classification of diseases
includes this syndrome: Factors influencing health
status and contact with health services. Within Z
73: Problems related to difficulties in coping with
life. And specifically, in Z 73.0: Burnout syndrome 2.
Freudenberger 3 describes BS as a sense of failure and
an exhausted or worn-out existence resulting from an
overtaxing of the worker’s energy, personal resources
or spiritual strength. For his part, Cherniss # is one of
the first authors to highlight the importance of work
as a precursor to the onset of BS and defines it as “the
negative personal changes that occur over time in
workers with frustrating jobs or excessive demands.”

Maslach and Jackson > understand BS as
“a three-dimensional syndrome characterized by
emotional exhaustion, depersonalization, and reduced
self-actualization.” This definition, which does not
depart from the assumption that work variables are the
ultimate determinants of burnout, has the importance of
not being theoretical, but is an empirical consequence
of the study that the authors developed.

Currently, most studies are framed within the
three-dimensional approach that the syndrome is
composed of emotional exhaustion, depersonalization
and loss of self-actualization in the workplace 61,
In the case of students, the three dimensions are:
emotional exhaustion, cynicism and academic
efficacy 124, Students in higher education, like
professionals, face the pressures and overloads of
academic work. To date, there have been very few
studies of physical exercise intervention in college
students with BS and what effects these would have
on heart rate variability and the syndrome itself.

Intervention programs to prevent or treat
BS are essential to improve the health of workers
and students. Review studies '>1¢ have shown that
most of the research conducted and found are
psychological and cognitive interventions. People who
perceive higher levels of health are those with higher
Heart Rate Variability (HRV). Higher vagal activation
at rest is related to higher health-related quality of
life. HRV analysis is a good marker of health status
and can help quickly and efficiently diagnose states

of stress, burnout, fatigue, overtraining, exhaustion
or anxiety, in the general population 7. HRV is an
excellent cardiovascular biomarker for the prevention
and early detection of BS 18,

This study addresses BS in university students
and proposes physical exercise as an intervention.
The issue addressed in the study is relevant and
important, as university students experience pressure
to complete activities, stress, exhaustive schedules,
and activity overload, which subsequently contribute
to the development of BS. Furthermore, the proposed
intervention is consistent with previous studies in the
literature. The practice of physical exercise contributes to
the relief of anxiety, stress and improved quality of life 1°-
21, If the intervention proves effective, this would suggest
a simple, cost-effective and accessible strategy to reduce
BS in this important and large academic population. The
results of this could be used to provide better evidence-
based policy and practice to university students from
different majors and health policymakers regarding the
effect of exercise on the well-being of university students.

Therefore, the main objective of this study
was to determine the effects of physical exercise
on the levels of Burnout Syndrome and Heart Rate
Variability in college students.

MATERIAL AND METHODS
Study design

An experimental study was conducted with
pretest and posttest, with two intervention groups
(aerobic exercise group and strength exercise group)
and a control group (no exercise). Participants in
each group were randomly distributed, using simple
random sampling.

Participants

The sample was drawn from the population of
students diagnosed with burnout syndrome at the University
of Ambato in Ecuador, where a wide variety of university
careers were studied (in health sciences, engineering,
education sciences, economics and business, agronomy,
law, tourism and social sciences). The sample size was
obtained from the standard error of the proportional
sampling distribution and the critical value K, corresponding
to the confidence level chosen (see Figure 1).
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Figure 1. Flow chart of the study protocol.

The total sample was 81 participants who
were randomly selected. There were no differences
between conditions at the beginning of the study
and they were divided into three groups of similar
composition, using simple random sampling. The
aerobic exercise group consisted of 28 students. All
of them received the intervention, although only 26
were taken into account for the statistical analysis,
since 2 did not perform a regular practice of at
least 3 days per week. The strength exercise group
consisted of 26 students. all of them also received
the regular intervention, although only 25 were taken
into account for the statistical analysis, since one did
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not practice regularly. The control group, which did
not receive any intervention but was followed up,
consisted of 27 students.

Instruments

- Burnout syndrome in students: the Maslach
Burnout Inventory Students Survey (MBI-SS) 22 was
used: Emotional Exhaustion, Cynicism and Academic
Efficacy. The response scale is Likert-type and ranges
from 0 ("never”) to 6 (“always”).

- Heart Rate Variability (HRV): Using a transmitter
band and the Elite HVR android application and
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calculating the mean RR (mean of RR intervals), SDNN
(standard deviation of NN periods), and RMSSD (square
root of the mean value of the sum of the squared
differences of all successive RR intervals).

Procedures and intervention

After knowing the number of students diagnosed
with burnout with MBI-SS, HRV was measured using a
transmitter band and the Elite HVR android app. Prior to
the training sessions, the initial MBI-SS and HRV test was
applied. At week 17, the two measurement instruments
were reapplied to the 3 groups and longitudinal and cross-
sectional comparisons were made (see Figure 1).

They were divided into three groups of similar
composition. A control group to which no activity was
applied, an experimental group 1 to which aerobic
exercise was applied and an experimental group 2 to
which an anaerobic (strength) exercise was applied.

In both intervention groups, physical exercise
was governed by the latest guidelines for prescribing
exercise: Quantity and Quality of Exercise to Develop
and Maintain Cardiorespiratory, Musculoskeletal,
and Neuromotor Fitness in Adults: in the American
College of Sports Medicine (ACSM) Exercise
Prescribing Guidelines 23 and 3 sessions per week for
one hour, every other day, were applied for 16 weeks.

The physical exercises were applied in the sports areas
of the University, by a single qualified and trained instructor
with a Bachelor’s degree in Physical Activity and Sports.

Aerobic exercises

They were applied with moderate and/or
vigorous intensity for most of the students. In a time
of 30 to 60 minutes per day (150 minutes x week) of
intentional moderate exercise, involving the major
muscle groups and continuous and rhythmic. Increasing
the number of steps by 2000 steps per day to reach and
maintain a daily step count of 7000 steps 23.

In our study, aerobic exercises were performed
(jogging, walking and/or stationary bicycle riding for
approximately 30 to 50 minutes, divided into an initial
warm-up and stretching part, the main part with
planned aerobic exercises and a final recovery part.

Strength exercises

These were applied with an intensity of 60%-
70% of 1RM (moderate to hard intensity) for beginners

4

to intermediate to improve strength. With exercises
involving each of the major muscle groups and using
a variety of exercise equipment and/or body weight to
perform them. From 8 to 12 repetitions to improve
strength and power. With 2-3 minute rest intervals
between each set of repetitions. And a rest of 48 hours
between sessions for each muscle group 23.

In our study, strength exercises were applied
(hands-free exercises such as push-ups, sit-ups,
crunches, sit-ups, crunches, fixed bar, leg squats,
with 30-50 minute sessions divided into the warm-
up and stretching parts, the main part with planned
strength exercises and the final recovery part).

Statistical treatment of the data

Descriptive statistics are presented using
the mean (X) and standard deviation (SD). Normal
distribution was tested using the Shapiro-Wilk test.
Baseline comparisons between groups were made
using Kruskal-Wallis tests. Within-group comparisons
between pre and post-time points were made using
the Wilcoxon signed rank test. Percent change
was calculated and presented for each variable. To
report the magnitude of changes, the effect size of
the biserial point correlation (rpb) was calculated
and converted to the standardized Cohen’s d. The
benchmarks used were: trivial (d < 0.2), small (d
= 0.2 to 0.5), moderate (d = 0.5 to 0.8), large (d
= 0.8 to 1.2), very large (d > 1.2) (Cohen, 1988).
The level of statistical significance was assumed for
p < 0.05. The Statistical Program for Social Sciences
(SPSS), version 25.0 for Windows, was used.

Research ethics

The planning of this research was carried
out taking into account the guidelines of the 1973
Declaration of Helsinki, revised in 1986 and amended
in October 2013, and was also governed by the
standard rules in force in the Republic of Ecuador for
the conduct of biological studies. It was explained to
the students what the research consisted of to obtain
informed consent to participate in the research and a
document will be signed by both the patients and the
author of the research for the record. The study was
approved by the corresponding ethics committee.
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RESULTS

The flow diagram of the participants is shown in
Figure 1. The aerobic exercise group had an average
age of 22.74 years (£ 3.05). In the strength exercise
group it was 22.97 years (£ 3.31). In the control group,
the average age was 23.13 years (£ 3.77).

Initial and final measurements verified the
effects of the exercise intervention on BS levels and
HRV in the participants of the three groups using
mainly two specific tests for this purpose: the MBI-
SS (in its three dimensions; burnout, cynicism and
academic efficacy) of psychological cut-off, and the
measurement of HRV (measuring the mean of the
RR intervals, the standard deviation of the NN or RR
periods and the square root of the mean value of
the sum of the squared differences of all successive
RR intervals) of physiological cut-off. In this case,
the means of both measurements, their percentage
change and the change in effect size were compared
using Cohen’s d (see Table 1).

As can be seen in Table 1, in the results of these
comparisons of the percentage change of the aerobic
exercise experimental group with respect to the MBI-
SS on the dimension exhaustion there was a higher
percentage, reducing its levels by 26.4%, on cynicism
(-21.06), and academic efficacy (-13.11). Unlike the
experimental group of strength exercises in which
there was a higher percentage change in the cynicism
dimension (-27.38), in efficacy (-21.69), burnout
was the smallest change (-19.55). In the control
group mean levels of burnout increased unfavorably
by 10.26%, efficacy also increased, although not
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significantly (4.26), while levels of cynicism decreased
by 7.26%. In the aerobic exercise intervention group,
the dimension that improved was exhaustion (d =
0.532) with moderate effect size, but not cynicism
and efficacy, which had small change effects (d =
0.252 and 0.397 respectively). In the strength exercise
intervention group, on the other hand, the dimension
that improved the most according to effect size was
efficiency, considered moderately high (d = 0.704).
Here the change in exhaustion levels was considered
trivial and in cynicism was small (d = 0.299 and 0.315
respectively). In the control group, the effect size on
burnout, cynicism and efficacy was considered trivial
(d = 0.128, 0.062 and 0.129 respectively) (see Table
1 and Figures 1 and 2).

Regarding the most evident results of the
HVR tests, in the experimental aerobic exercise
group the SDNN had the largest percentage change,
with an increase of 24.82 %, over the mean RR
and RMSSD (14.40 % and 16.45%, respectively).
Similarly occurred in the strength group and control
group in the above three variables with only slightly
lower levels of increase in both groups (21.77%,
14.24%, 12.60%; and 12.59%, 4.97% and 4.99%,
respectively).

Results on effect size showed a very large
change in mean RR in the aerobic and strength
groups (d = 1.281 and 1.328 respectively), unlike
the SDNN, which was large, and the RMSSD, which
was small in both groups (d = 0.943 and 0.833;
and 0.425 and 0.318 respectively). In contrast, in
the control group they were small and trivial (0.449,
0.457 and 0.120 respectively).

Tabla 1. Comparacién entre las mediciones iniciales y finales de los grupos de intervencién (ejercicios aerdbicos y de

fuerza) y el grupo control (sin ejercicios).

GE AEROBICOS (27 participantes)

GE FUERZA (26 participantes)

GC (27 participantes)

TAMANO PRE

M:gliA IVFI’I(E)DSITA v Teﬁéfg MZ?)EIA IVll’I(E)Ds]-IrA PO e © EFECTO MEDIA ;SDSITA PO e Lﬁgg‘:

(SD)  (SD) (d)  (SD) (SD) (d) (SD) (SD) (d)

I T T T T

?nF:sr;edia 8?3'2638* 10111'37 14.40  1.281 851'92 11010127'7972 1424 1.328 86153 90172 4.97 449
128.32 100.76 101.24 104.05
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Graph 1. Comparison between groups according to the levels of the Exhaustion dimension.

GE AEROBICOS: Aerobic exercise experimental group (27 participants). GE FUERZA: Experimental group of strength exercises (26
participants). GCONTROL: Control group without intervention (27 participants).

Comparison using Wilcoxon rank test for p < .05.

Graph 2. Comparison between groups according to the levels of the Cynicism dimension.

GE AEROBICOS: Experimental aerobic exercise group. GE FUERZA: Experimental group of strength exercises. GCONTROL: Control
group without intervention.

Comparison using Wilcoxon rank test for p < .05.
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DISCUSSION

The main objective of this study was to determine
the effects of physical exercise on the levels of BS and
HRV in university students. The results show that, through
intervention with physical exercise, these could have a
reduction effect on the levels of burnout syndrome in its
three dimensions. However, sometimes, this reduction
may not be considerable. And in the case of HRV, physical
exercise has the opposite effect of increasing its values,
specifically in the three measurements performed in
our study: the mean of the RR intervals, the standard
deviation of the NN periods and the square root of the
mean value of the sum of the squared differences of
all the successive RR intervals. Overall, this study was
intended to provide a broader view of this crucial element
in the knowledge of the mental health levels of this
important population of students.

In our study, it was possible to define what,
physical exercises could be effective, at least
according to our results, in reducing the levels of
BS in its three-dimensional approach. There could
be a moderately small improvement overall among
the members of the aerobic and strength exercise
intervention groups over those of the control group.
This could mean, generally speaking, that there were
differences between the initial and final tests in all
three groups, but in the two aerobic and strength
exercise intervention groups the difference was
greater than in the control group in the MBI-SS
and HRV application scores. This study could have
an important practical significance since, based
on its results, more personalized physical exercise
programs could be elaborated, proposed and
validated according to the general levels of the BS
and HRYV, in university students.

Regarding the latter indicator, we agree with
Pérez and Almirall 2* that mental effort is one of
the stressors of academic life and HRV is a highly
sensitive and specific indicator of its presence,
since it allows us to objectively evaluate the health
outcomes provided by the integration of biological,
psychological and social aspects. It is an easy and
non-invasive method that allows predicting the
overall health status of the individual. Decreased
HRV has been associated with negative emotions and
poorer physical and psychological health. Specifically,
in this study, there are coincidences with some
results from other similar situations and others that
were not very coincidental, but quite the opposite.
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As can be seen by Bonet, Parrado and Capdevila ?°
indicating the beneficial effects of physical exercise
on mood and general mental health in students,
interventions with physical exercise showed its acute
effect on the modulation of the autonomic nervous
system through the analysis of HRV. HRV values are
always lower in active participants. This difference
is due to their physical training; since they are used
to physical exercise, their metabolism is faster. The
influence of long-term aerobic physical activity and
capacity on HRV has been repeatedly reported in
young and older adults 2?%. Acute physical exercise
improves mood in active and non-active individuals,
although more significantly in active individuals 27 28,

Such as the study conducted by Han et al. ?°
explored the effectiveness of an exercise program
for bank and insurance workers with BS. In the
process of the study, a practical exercise program
was developed in the workplace within the banking
and insurance companies for three months. After
the exercise program, BS levels showed significant
improvement in the intervention groups, according
to the pre-posttest difference. Meanwhile, in the
research done by de De Vries et al.3°, the extent
to which an exercise intervention is effective in
reducing BS indicators in students was analyzed.
The participating patients were students with high
levels of BS. Participants in the intervention group
showed a greater decrease in BS levels overall. These
results highlight the value of low-intensity exercise
for college students with high levels of study-related
BS. Participants in the intervention group showed a
greater decrease in BS (t (48) = 6.82, p = <.001,
Cohen’s d = .90) than those in the control group
(t (47) = 3.08, p =.003, Cohen’s d = .46). Slightly
higher than our case, the intervention group with
aerobic exercises through the main dimension
exhaustion effect size was slightly lower (d=0.532),
and even lower the group with strength exercises.
(d=0.299) and the control group (d=0.128).

On the other hand, Eskilsson et al.?!, applied
an aerobic training program in a randomized
controlled study in patients with BS. The final results
showed a reduction of BS in patients who performed
physical exercise. Since the averages of these results
are higher than those found in our study. However,
overall the three results are similar in reducing BS
levels through exercise, they are also very similar to
ours. Another study by Gerber et al.3?, concluded that
patients in the trained exercise group increased their
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exercise duration more than patients in the general
instruction group. This study has shown that a
substantial increase in exercise levels can reduce BS
levels in patients by regular comprehensive general
treatment. Very similar to our results.

In contrast, Stenlund et al.33, evaluated the
efficacy of Qigong in the rehabilitation of patients
with BS. And they were able to find that there was no
significant difference in treatment efficacy between
the intervention and control groups, unlike our study.
Both groups improved significantly over time, with a
reduction in BS levels and increased dynamic balance
and physical capacity. Finally, a subsequent study by
De Vries et al.3* evaluated the efficacy of an exercise
intervention to reduce BS in patients with multiple
occupations. The analysis of covariance revealed that
the intervention group reported a lower level of BS
than the control group. This study demonstrates that
exercise can be considered a powerful therapeutic
tool for those undergoing treatment.

Among the strengths of the research is the
adequate use of its methodology, when performed
in three groups, one of them a control group,
randomized with a very similar structure with initial
and final tests. In addition, the recommendations
of the ACSM 23 were taken into account to apply the
exercises. On the other hand, in terms of limitations,
it can be stated that it was not possible to use other
tests related to the hypothalamic-pituitary-adrenal
and sympathetic-medullary-adrenal axes, associated
with the immune system and those related to
inflammation.3> To determine the effectiveness
of the application of the physical exercises, the
psychological and physiological cut-off tests were
used instead. Although the latter are validated
nationally and internationally and have a well-
demonstrated efficacy, it would have been interesting
to also apply the former for a better evaluation and
robustness of the results.

For future studies, more specific exercise
programs for the reduction of BS levels in university
students could be developed, proposed and validated
based on these and similar results. As the main
conclusion, it can be stated that, through intervention
with physical exercise, at least in the sample studied,
there was a reduction effect on the levels of burnout
syndrome in its three dimensions. In the case of
HRV, physical exercises had the opposite effect of
increasing its values.
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