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ABSTRACT 
 
The objective of this study was to determine the most effective physical exercise in reducing burnout 
syndrome levels in university students. Methods: An experimental study was carried with 2 intervention 
groups with aerobic and strength exercise and one control group without exercise. Instruments: Maslach 
Burnout Inventory Students Survey and Heart Rate Variability (HRV): RR mean, SDNN, and RMSSD. 
Results: In exhaustion there was the greatest percentage of change in the aerobics group with a reduction 
of 26 %, followed by the strength group (19.5 %). In the cynicism it was the strength group that had the 
greatest reduction (27%) over the aerobics group (21%). Comparison between groups of aerobics and 
strength: dimension effectiveness low (d = 0.284, PD = 10.51 %), in exhaustion and cynicism trivial (d = 
0.068, PD = 4.83 %; and 0.030, 3.39 %). In HRV three variables with trivial effect size (d = 0.071, 0.85%; 
0.177, 5.22% and 0.075, 2.95%). HRV behaved differently: RR mean, the difference was large (d = 0.905, 
10.24%), in SDNN it was moderate (d = 0.515, 14.48%), whereas in RMSSD it was small. Conclusions: 
Aerobic exercises were more effective in reducing levels of exhaustion, while strength exercises reduced 
levels of the cynicism and effectiveness dimensions. 
Keywords: Physical exercises; Sports health; Mental health; Burnout syndrome. 
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INTRODUCTION 
 
Burnout Syndrome (SB) is a health problem of great social repercussion nowadays. The interest currently 
aroused by the SB has facilitated an expansion of its field of study—which was initially exclusively the domain 
of health professionals—as research began in many other professional fields and even in university students 
(Segura, 2014). 
 
When one tries to define SB one can find a multiplicity of definitions in this respect. Currently, most of the 
studies are framed within the three-dimensional approach that the syndrome is composed of emotional 
exhaustion, depersonalization and loss of self-fulfilment in the workplace (Martínez-Moreno et al., 2020; Pires 
and Ugrinowitsch, 2020; Li, et al. 2018; Mikalauskas et al., 2018; Kavanagh et al., 2018; Armenta-Hernández 
et al., 2018; Bruschini et al., 2018; Kawamura et al, 2017; Leiter and Maslach, 2017) and in the case of 
students the three dimensions are: emotional exhaustion, cynicism and academic effectiveness or self-
efficacy (Liu et al., 2018; Boni et al., 2018; Erschens et al., 2018; Liébana-Presa et al., 2017; Hederich-
Martínez et al., 2016; Tomaschewski et al., 2014) University students, like any professional, are faced with 
the pressures and overloads of academic work. 
 
Intervention programs to prevent or treat burnout syndrome are essential to improving the health of workers 
and students. In the absence of an effective program, employees or students are likely to suffer from a job 
or related mental health deficiency where risk factors prevail. Review studies (Colin et al., 2016; Wendy et 
al., 2010) have shown that the vast majority of research conducted and found is psychological and cognitive 
interventions. This is not so with a variety of studies showing the possible benefits of physical exercise in any 
of its different variants. In addition, whether the most effective type of exercise for treating and preventing 
this syndrome in the college student population is aerobic or anaerobic (strength) has not been determined. 
 
The practice of regular physical exercise has beneficial effects for the integral health of the human being, in 
the physical sphere (Comin et al., 2018; Liu et al., 2018; Foright et al., 2018; Wiklund, 2016), mental (Colledge 
et al., 2018; Alonso-Patiño et al., 2013; Revnic et al., 2013) and socio-affective (Baillot et al., 2018; Rammant 
et al., 2017; Womble et al., 2014). 
 
To date, very few intervention studies with physical exercise have been conducted in college students with 
SB. Regular physical exercise may be an effective intervention to reduce burnout levels in workers and 
students with this harmful syndrome, but it has not been correctly defined what type of exercise is most 
effective in treating and preventing SB, whether it is aerobic or anaerobic (strength). 
 
Therefore, the objective of this study was to determine the most effective physical exercise in reducing 
burnout syndrome levels in university students. 
 
MATERIALS AND METHODS 
 
Study design 
An experimental study was carried out with pre-test and post-test, with 2 intervention groups (aerobic exercise 
group of 26 and strength exercise group of 25) and one control group (without exercise of 27). The 
participants in each group were randomly distributed, using a simple random sampling. 
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Participants 
The sample was identified from the population of students diagnosed with burnout syndrome at the University 
of Ambato in Ecuador, where a wide variety of university degrees (in health sciences, engineering, education 
sciences, economics and business, agronomy, law, tourism and social sciences) will be studied. The sample 
was probabilistic and a stratified sample with proportional participation was used. In the case of medical 
students, the sixth year or internship is excluded, since at this stage students are considered more workers 
than students because of the characteristics of this academic year. 
 
First, a stratified random sample was selected from the student population of the University of Ambato, 
Ecuador, to which the exposed diagnostic instruments were applied (n1). After the students who are 
diagnosed with moderate or high levels of BS a sample was selected by simple random sampling (n2). Finally, 
from this last sample, the following was selected: a sample randomly assigned to the 3 groups of the quasi-
experiment study (n3) (see figure I). 
 
Measures 
Burnout syndrome in students 
The Maslach Burnout Inventory Students Survey (MBI-SS) (Schaufeli et al., 2002). will be used. It is 
structured in 3 dimensions divided into 15 items: Emotional exhaustion, Cynicism and Academic 
Effectiveness. 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 calculating RR mean (interval mean RR), 
SDNN (standard deviation of the periods NN), y 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 the MBI-SS, the heart rate variability 
(HRV) was measured using a transmitter band and the Elite HVR android application. From there begins the 
application of the physical exercise programs. 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 (jogging, 
walking and/or stationary bicycle for approximately 30 to 50 minutes, divided into an initial part of warm-up 
and stretching, a main part with planned aerobic exercise and a final part of recovery.) will be applied and an 
experimental group 2 to which anaerobic (strength) exercise (hands-free exercises such as push-ups, sit-
ups, fixed bar, leg squats, with 30 to 50 minute sessions divided into warm-up and stretching parts, main part 
with planned strength exercises and final part of recovery) will be applied. 
 
According to some studies, HVR is the main cardiovascular biomarker for the prevention and early detection 
of SB (Maya et al., 2016; Gómez-Alcaina et al., 2013), a non-invasive measure of autonomic influence on 
heart rate, which has been successfully used to estimate autonomic tone modulation. HVR has become an 
important risk assessment tool: reduced HVR is associated with poorer prognosis for a wide range of clinical 
conditions, whereas robust periodic changes in the R-R range are often a health-associated characteristic. 
In general, lower HVR is seen in participants with occupational stress compared to participants in control 
groups. In particular, studies appear to confirm that burnout is associated with lower HVR compared to 
healthy participants (Díaz-Rodríguez et al., 2011; Chandola et al., 2010). 
 
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 
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fitness in apparently healthy adults: A Guide to Prescribing Exercise of the American College of Sports 
Medicine (Garber et al., 2011) and 3 weekly sessions will be applied for one hour, on alternating days, for 16 
weeks. 
 
The physical exercises were applied in the sports areas of the University, by a single instructor qualified and 
trained for that purpose, with a bachelor's degree in physical activity and sports. 
 
In week 17 the same MBI-SS and HRV measurement instruments will again be applied to the 3 groups and 
longitudinal and cross-sectional comparisons was made. See flow chart (Figure 1). 
 

 
 

Figure 1. CONSORT flowchart of the study protocol. 
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Aerobic exercises 
A frequency of 3 or more days was applied for the week of moderate exercise. 
 
Moderate and/or vigorous intensity for most 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 continuously and rhythmically 
in their nature. Increasing the number of steps by 2000 steps per day to achieve and maintain a daily 7000 
step number (Garber et al., 2011). 
 
In our study, aerobic exercises were performed (jogging, walking and/or stationary bicycling for approximately 
30 to 50 minutes, divided into an initial warm-up and stretching part, a main part with planned aerobic 
exercises and a final recovery part. 
 
Strength exercises 
Each muscle group was trained 2 to 3 days a week. With an intensity of 60%-70% of 1RM (moderate to hard 
intensity) for beginners to intermediate to improve strength. With exercises involving each of the major muscle 
groups. Using a variety of exercise equipment and/or body weight to perform these exercises. 8 to 12 
repetitions to improve strength and power. With 2-3-minute rest intervals between each set of repetitions. 
And a 48-hour rest between sessions for each muscle group. With a gradual progression of greater 
endurance, and/or more repetitions per cast, and/or an increasing frequency (Garber et al., 2011). 
 
In our study, strength exercises were applied (hands-free exercises such as push-ups, abdominals, sit-ups, 
fixed bar, leg squats, with 30 to 50-minute sessions divided into warm-up and stretching parts, the main part 
with planned strength exercises and the final part of recovery). 
 
Statistical analysis 
All the data collected was analysed using the SPSS "Statistical Package for the Social Sciences, version 
25.0 for Windows" software. Descriptive statistics include mean, standard deviation, effect size (d), P value 
(p) and percentage calculation. Using different statistical methods. 
 
Descriptive statistics are presented using the mean (X) and standard deviation (SD). The normal distribution 
was tested using the Shapiro-Wilk test. Initial comparisons between groups were made using Kruskal-Wallis 
tests. Within-group comparisons between the previous and subsequent moments were made using 
Wilcoxon's signed classification test for Likert scale instruments and physiological (HRV) tests. A t-test for 
paired samples was used to verify changes in fitness parameters after interventions. The percentage change 
([job value/previous value] - 1) was calculated and presented for each variable. To report the magnitude of 
the changes, the size of the effect of the biserial point correlation (rpb) was calculated and converted to the 
standardized Cohen's d. The effect of the biserial point correlation (rpb) was calculated. The reference points 
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 for p < .05 was assumed. The Social Sciences 
Statistical Program (SPSS), version 23.0 for Windows, was used. 
 
Ethics in research 
The planning of this research was carried out taking into account the guidelines of the Declaration of Helsinki 
of 1973, revised in 1986 and amended in October 2013, and was also governed by the standard regulations 
in force in the Republic of Ecuador for the conduct of biological studies. 
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Students will be explained what the research consists of in order to obtain informed consent to participate in 
the research and a document will be signed by both the patients and the research author for the record. The 
study was approved by the corresponding ethics committee, with the code: CEISHSOLCAQ.OBS.19.129. 
 
RESULTS 
 
Baseline characteristics 
The basic characteristics of the participants in each of the two conditions are found in Table 1. There were 
no differences between the conditions at the beginning of the study. The participants were recruited to make 
up the three groups according to the initial diagnosis using the MBI-SS, with a majority of the female sex (11 
/ 17, 10 / 16 and 12 / 15) and in both sexes an average between 22 and 23 years. 
 
The flow chart of the participants is shown in Figure 1. The aerobic exercise group consisted of 28 students 
(age: 22.74 ± 3.05), all received the intervention, although for statistical analysis only 26 were taken into 
account since 2 did not perform a regular practice of at least 3 days per week. The group of strength exercises 
consisted of 26 students (22.97 ± 3.31), all also received regular intervention, although only 25 were taken 
into account for statistical analysis as one did not regularly perform the practices. On the other hand, the 
control group, which did not receive any intervention but was followed up, consisted of 27 students (23.13 ± 
3.77). In the latter, there was no statistical loss. 
 
The most effective type of exercise to treat SB 
In the comparison between the final tests of the groups of aerobics and strength in terms of their size of effect 
it was possible to prove that except for the dimension effectiveness that was low (d = 0.284, percent difference 
between both groups PD = 10.51 %), in the other two dimensions exhaustion and cynicism were trivial (d = 
0.068, PD = 4.83 %; and 0.030, 3.39 %). In the case of HRV its three variables were rated with a trivial effect 
size (d = 0.071, 0.85%; 0.177, 5.22% and 0.075, 2.95%) (see table 2). As for the comparison between the 
final tests of the control groups and the aerobics the dimensions exhaustion and efficacy showed a small 
difference (d = 0.374, 25.43% and 0.486, 16.82%) and in cynicism it was trivial (0.165, 19.35%). HRV 
behaved differently: In RR mean the difference was remarkably large (d = 0.905, 10.24%), in SDNN it was 
moderate (d = 0.515, 14.48%), whereas in RMSSD it was small. There was only a small difference between 
the results of the intervention in both groups according to the MBI-SS. On the other hand, according to the 
HRV in general, the difference was much greater and could be qualitatively qualified as moderately large 
(see table 2). In the comparison between the control group and the strength group, the differences to the 
previous group were different. The efficiency dimension had moderately high differences (d = 0.783, 25.56%), 
on exhaustion and cynicism where they were small and trivial respectively (d = 0.306, 21.65% and 0.131, 
16.52%). According to HRV the differences were large, small and trivial according to RR MEAN, SDNN and 
RMSSD (d = 0.872, 9.48%; 0.347, 9.77% and 0.195, 7.67% respectively). There was a difference between 
both groups, although relatively small according to the MBI-SS and moderate in terms of HRV (see Table 1). 
 
The differences found between the pre-test and post-test groups can also be seen in Table 2. In the 
exhaustion dimension there was the greatest percentage of change in the aerobics group with a reduction of 
26 %, followed by the force group (19.5 %). In the cynicism dimension it was the force group that had the 
greatest reduction (27%) over the aerobics group (21%). Something similar happened in the effectiveness 
dimension, the force group in this case the difference was 21% against 13% of the aerobics group.
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Table 1. Comparison between experimental groups and the control group between them 
A B C 

 
POST GE 
AEROB 

MEAN (SD) 

POST GE 
STRENGTH 
MEAN (SD) 

PERCENT 
DIF 

EFFECT 
SIZE (d) 

POST 
GC 

MEAN 
(SD) 

POST GE 
AERO 
MEAN 
(SD) 

PERCENTAGE 
DIFFERENCE 

EFFECT SIZE 
(d) 

POST GC 
MEAN 
(SD) 

POST GE 
STRENGTH 
MEAN (SD) 

PERCENT 
DIFF 

EFFECT 
SIZE (d) 

Exhaustion 
1.38 ± 
0.99 

1.45 ± 
1.11 

4.83 0.068 
1.85 ± 
1.31 

1.38 ± 
0.99 

25.43 0.374 
1.85 ± 
1.31 

1.45 ± 
1.11 

21.65 0.306 

Cynicism  
0.93 ± 
0.97 

0.96 ± 
1.22 

3.39 0.030 
1.15 ± 
1.69 

0.93 ± 
0.97 

19.35 0.165 
1.15 ± 
1.69 

0.96 ± 
1.22 

16.52 0.131 

Efficacy  
3.71 ± 
1.49 

3.32 ± 
1.29 

10.51 0.284 
4.46 ± 
1.65 

3.71 ± 
1.49 

16.82 0.486 
4.46 ± 
1.65 

3.32 ± 
1.29 

25.56 0.783 

RR Mean 
(ms): 

1011.37 ± 
128.32 

1002.77 ± 
117.92 

0.85 0.071 
907.72 ± 
104.05 

1011.37 
± 128.32 

10.24 0.905 
907.72 ± 
104.05 

1002.77 ± 
117.92 

9.48 0.872 

SDNN 
94.87 ± 
29.86 

89.92 ± 
27.24 

5.22 0.177 
81.13 ± 
24.27 

94.87 ± 
29.86 

14.48 0.515 
81.13 ± 
24.27 

89.92 ± 
27.24 

9.77 0.347 

RMSSD 
82.24 ± 
33.78 

79.81 ± 
32.73 

2.95 0.075 
73.69 ± 
31.39 

82.24 ± 
33.78 

10.39 0.267 
73.69 ± 
31.39 

79.81 ± 
32.73 

7.67 0.195 

p < .05; comparison using compared using Wilcoxon signed rank test. A: Comparison between aerobic and strengths group posttests; B: Comparison between control and aerobic 
group posttests; C: Comparison between control group and strengths group posttests. RR mean = mean of the RR intervals; SDNN = standard deviation of the NN (or RR) periods; 
RMSSD = square root of the mean value of the sum of the square differences of all successive RR intervals 

 
 
Table 2. Comparison between pre and post exercise interventions and control group (no exercise intervention) with MBI-SS results. 

GE AEROBICS (n =26) GE STRENGTH (n = 25) GC (n = 27) 

SB DIMENSIONS 
PRE 

MEAN 
(SD) 

POST 
MEAN (SD) 

PERCENT 
CHANGE 

 
PRE 

MEAN 
(SD) 

POST 
MEAN 
(SD) 

PERCENT 
CHANGE 

 
PRE 

MEAN 
(SD) 

POST 
MEAN 
(SD) 

PERCENT 
CHANGE 

 

Exhaustion 
2.00 ± 
1.24 

1.38 ± 
0.99 

-26.4  
1.80 ± 
1.19 

1.45 ± 
1.11 

-19.55  
1.68 ± 
1.27 

1.85 ± 
1.31 

10.26  

Cynicism 
1.18 ± 
1.03 

0.93 ± 
0.97 

- 21.06  
1.32 ± 
1.12 

0.96 ± 
1.22 

-27.38  
1.24 ± 
1.22 

1.15 ± 
1.69 

-7.26  

Efficacy 
4.27 ± 
1.38 

3.71 ± 
1.49 

-13.11  
4.24 ± 
1.37 

3.32 ± 
1.29 

-21.69  
4.27 ± 
1.34 

4.46 ± 
1.65 

4.26  

p < .05; comparison using compared using Wilcoxon signed rank test. 
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DISCUSSION 
 
The objective of this study was to determine the most effective physical exercise in reducing burnout 
syndrome levels in university students: whether it is aerobic or anaerobic (strength). The results show that 
there is no significant difference between the intervention with both types of exercise, according to MBI-SS 
and HRV. 
 
In our study we were able to define that depending on the dimension in which we intervene, the type of 
exercise to be applied could be more or less effective. That is, at least according to our results, aerobic 
exercises were more effective in reducing levels of exhaustion, while strength exercises reduced levels of 
the cynicism and effectiveness dimensions of SB by a greater percentage. So, we have to see the SB as a 
complex and in this case three-dimensional construct. 
 
That is to say, there could be a moderately small improvement in general among the members of the 
intervention groups with aerobic and strength exercises over those of the control group. These results 
coincide with those found in the previous comparison. In other words, the differences between aerobic and 
strength exercise intervention could be insignificant, and this may depend on which dimension of the SB has 
higher levels. 
 
This study could have an important practical significance since, from its results, more personalized physical 
exercise programs could be elaborated, proposed and validated according to the general levels of SB, also 
the specific levels of each dimension that composes the syndrome in the case of university students. 
 
Some previous studies show similar results and others not so much, or even different results. As can be seen 
in the following by Han et al. (2013), that explored the effectiveness of an exercise program for bank and 
insurance workers with BS. High intensity group had greater improvements of pre-and post-exercise 
difference for the indicators of personal burnout and work-related burnout. Exercise intensity was considered 
as a factor that effects the variations of job strain indicators. The exercise program releases the tension of 
personal and work-related burnout decreased significantly with exercise intensity. Exercise intensity modified 
the effect of work-related burnout difference. Therefore, and it have suggested that exercise intensity has a 
significant effect in the relationship between burnouts and systolic blood pressure in short-term exercise 
program. In this study, the effects of the exercise program are shown significant in several areas, with 
improvements in burnouts. 
 
In other study conducted by Bretland and Thorsteinsson (2015), with participants from the Tamworth and 
Armidale locality of New England workers and students, Australia. The cardiovascular and resistance 
conditions both showed significantly greater positive well-being than the control condition but were 
comparable to each other. The cardiovascular condition tended to reduce emotional exhaustion as compared 
to the control condition. Cardiovascular and resistance conditions were comparable in measured decrease 
in perceived stress, and emotional exhaustion. Additional exercise in excess of the minimum recommended 
standards may lead to further gains in positive well-being, perceived stress, and emotional exhaustion, based 
on correlational analysis of the change over four weeks and hours of exercise conducted. 
 
De Vries et al. (2016) study, analysed the extent to which an exercise intervention is effective in reducing BS 
indicators in students. The participants in the intervention group showed a greater decrease in BS levels in 
a general way. These results highlight the value of low intensity exercise for college students with a high level 
of BS related to the study. Participants in the intervention group showed a greater BS decrease (t (48) = 6.82; 
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p = < .001; Cohen's d = 0.90) than those of the control group (t (47) = 3.08, p = .003; Cohen's d = 0.46). A 
little higher than our case where the intervention group with aerobic exercises through the main dimension 
exhaustion the size of the effect was slightly lower (d = 0.532), and even lower the group with strength 
exercises. (d = 0.299) and the control group (d = 0.128). These results underline the value of low-intensity 
exercise for university students with high levels of study-related fatigue. As well as the one made by Eskilsson 
et al. (2017), applied an aerobic training program performed at a moderate-vigorous intensity for BS patients. 
The patients were randomized into two groups, one intervention group with 12-week aerobic exercise and a 
control group without additional training. In the final evaluation, a decrease in BS levels was reported in the 
intervention group (pretest: 4.75 (0.98), posttest: 3.92 (1.10)), while in the control group the decrease in the 
BS level was much lower (pretest: 4.84 (1.01), (posttest: 4.40 (1.08)); F (1.54) = 2.82, p-value = .10; ηp2 = 
.05. Since the averages of these results are higher than those found in our study, even though in general the 
three results are similar in the reduction of SB levels through exercise. 
 
Among the possible strengths of this study are the correct methodology used in the investigation to determine 
its results when carried out in three groups, one of them control, made at random of very similar structure 
with initial test and final test. In addition, the exercises were applied in the intervention groups following the 
latest recommendations of the ACSM. 
 
On the other hand, regarding limitations it could be stated that it was not possible to apply other tests related 
to the hypothalamus-hypophysis-suprarenal and sympathetic-medulus-suprarenal axes, related to the 
immune system and those related to inflammation (Gómez-Alcaina et al., 2013). In order to determine the 
effectiveness of the application of physical exercises, psychological cut test and cardiovascular cut test were 
used instead. Despite the fact that the latter are validated nationally and internationally, and have a well-
proven efficacy, it would have been interesting to be able to also apply the former for a better evaluation and 
strength of the results. 
 
According to the results shown above of this study there were differences between the initial and final tests 
in the three groups, but in the two intervention groups with aerobic and strength exercises the difference was 
greater than in the control group in terms of the results of the application of MBI-SS and HRV in terms of the 
reduction of SB levels. 
 
For future studies, more specific exercise programs for the reduction of SB levels in university students could 
be developed, proposed and validated, depending on the dimension of the syndrome that really needs to be 
treated the most, and this could be the type of exercise that would be applied or at least that would prevail in 
these programs. 
 
CONCLUSIONS 
 
In our studio, in general, there were no significant differences between the results of the intervention in the 
aerobic and strength groups according to MBI-SS and HRV. The differences between aerobic and strength 
exercise intervention could be insignificant. It could depend on the dimension in which we intervene, the type 
of exercise to be applied could be more or less effective. And aerobic exercises were more effective in 
reducing levels of exhaustion, while strength exercises reduced levels of the cynicism and effectiveness 
dimensions of SB by a greater percentage. 
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