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Abstract

Introduction. Burnout syndrome (BS) is an inadequate way of facing chronic emotional stress. It is 
associated with emotional exhaustion, school dropout, poor academic performance. BS is analyzed 
through three characteristics: exhaustion, cynicism and academic efficacy. Objective. To determine 
and compare the frequency and severity of BS characteristic features in health sciences students, at the 
beginning and the end of an academic semester. Method. Students who agreed to participate were in-
cluded and answered a 15-question electronic survey about exhaustion (five questions), cynicism (four 
questions), and academic efficacy (six questions), applied in week five and sixteen of the semester, in 
a longitudinal design. Means and standard deviation of each trait score were obtained, additionally, the 
results were classified as low, medium, or high. They were compared using paired t tests and symmetry 
tests. The relation between the scores was analyzed using Spearman's correlation. Results: Fifty-seven 
students answered both surveys. The scores at the beginning and end of the semester (mean ± standard 
deviation) were: exhaustion 3.9±1.1 and 3.9±1.2 (p=0.60); cynicism 2.4±1.2 and 2.7±1.2 (p=0.08); 
and academic efficacy 3.9±0.9 and 3.7±0.9 (p=0.02). Only academic efficacy showed a significant 
change in the classification category (p<0.01). The three characteristics were significantly correlated 
(p≤0.01). Limitations. The main limitation of the study was the low response rate at week sixteen, 
which did not allow making a comparison between academic programs or semesters, less in the fo-
llow up. Originality. This work identified and compared the prevalence of burnout syndrome at the 
beginning and end of a semester, as well as the severity levels characteristic traits in health sciences 
students. Conclusion. The frecuency of BS characteristics is high in health sciences students long the 
academic semester, with medium to high levels of exhaustion and cynicism, both, at the beginning and 
at the end of the semester, and a decrease in academic efficacy scores by the end of the academic cycle. 
The results highlight the need of detecting stress levels and developing support strategies for students 
in the health sciences during the entire academic cycle.

Keywords: Burnout Syndrome, Chronic Emotional Stress, Academic Problems, Exhaustion, Cynicism, 
Academic Efficacy, Health Sciences Students.
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Introduction

Burnout syndrome refers to an inadequate way of facing chronic emotional stress, generated by work 
and/or academic overload. It is studied through three characteristic features: emotional exhaustion, cyni-
cism, and a perception of decreased personal efficacy1. The term “burnout” was used for the first time in 
1974 by Herbert Freudenberger, but it was not until 1981 when Christina Maslach and Susan E. Jackson 
classified the signs and symptoms of burnout as a syndrome. The questionnaire that they generated has 
been applied both in work and academic environments, in order to measure the severity of stress in wor-
kers or students2.

Burnout syndrome develops gradually, its traits severity increases progressively along its phases 
of stress, exhaustion, and defensive confronting. The stress phase begins when the work or academic 
demand exceeds the individual’s resources, generating a situation of stress; then, an exhaustion phase de-
velops when the individual tries to compensate for this lack of resources through overexertion, resulting 
in symptoms of anxiety, fatigue, and annoyance; the defensive-facing or confronting phase is generated 
after a change in attitude and behavior, to defend themselves against the stress experienced3.

Workers with high levels of burnout syndrome traits often show signs and symptoms of depersona-
lization and cynicism, as well as feelings of guilt and failure. In addition, their health and interpersonal 
relationships, inside and outside work, deteriorate4. Likewise, students with high levels of these traits, 
show the same signs and symptoms than workers with burnout syndrome, as well as poor levels of satis-
faction and/or happiness with their academic career, few expectations of success, and drop-out intention5.

The frequency of the three characteristic features of burnout syndrome have been studied in health 
workers6, and health sciences students7, revealing high prevalences of the syndrome in both groups. Re-
search on health sciences students, both in Mexico and worldwide, has focused on measuring the preva-
lence and intensity of burnout syndrome at specific time points8-9. However, information on changes in 
levels of exhaustion, cynicism, and academic efficacy over an extended period is scarce. This gap requi-
res further study to understand the differences in symptom severity experienced by students at different 
times along the academic period, such as at the beginning or at the end of an academic semester.

Therefore, the objective of this study was to determine and compare the frequency and severity of 
the three characteristic features of burnout syndrome in health sciences students at the beginning and end 
of an academic semester. The hypothesis was that the frequency and severity of exhaustion and cynicism 
increase, while the perception of academic efficacy at the end of the semester compared to the beginning.

1. Methods

Study design. We carried out a longitudinal study with two time points, at five and sixteen weeks, of an 
academic semester. 

Subjects. Students from health sciences degree programs at a public university were invited to partici-
pate. Students who are married or living in a free union, have children or are of guardians of a minor, have 
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been diagnosed with anxiety or depression before starting their current academic program, or who spent 
more than 25 hours per week to a job were excluded, because, after a literature review, these characteristics 
were identified as causes of stress unrelated to their academic load10-12. A sample size between 45 and 59 
was calculated considered the proportions of health sciences students at risk and the beginning and end of a 
semester studied [20.5 and 40.9 %, respectively]13 with an alpha value of 0.05 and power of 80-90%.

Sites, measurements and procedure. Health sciences students (Medicine, Physical therapy, Biome-
dical engineering, Public health, Nursing, and Nutritional Sciences) from the Universidad Autónoma de 
Chihuahua were invited to participate through social networks or e-mail, including a link to an electronic 
survey. The first part contained an explanation of the study and a section to accept/decline the participation. 

The Maslach Burnout Inventory Student Survey (translated and adapted)14 was applied at the begin-
ning (week five) and the end of the semester (week 16), through Google Forms platform. It consists of 
15 questions: five corresponding to the trait of exhaustion, four to cynicism, and six to academic efficacy, 
with seven possible answers, ranging from 0–6 on the Likert scale. The sum and the average of the score 
for each of the traits were obtained. They were compared with the normative data to form categories of 
burnout syndrome severity. The results of the three characteristic features of burnout syndrome were 
classified into three groups according to the average score obtained in each group of corresponding ques-
tions. Low level was classified with scores of 0-1.29 in exhaustion, 0-0.59 in cynicism or 0-3.83 in aca-
demic efficacy; medium level with scores of 1.30-2.89 in exhaustion, 0.60-2.25 in cynicism, or 3.84-5.16 
in academic efficacy; and high level with scores of ≥2.90 in exhaustion, ≥2.26 in cynicism, and ≥5.17 in 
academic efficacy15. The burnout syndrome questionnaire has been previously applied in a similar popu-
lation. It was auto administered, reducing the risk of interviewer bias. Additionally, information on age, 
sex, career and current semester was collected. The questionnaire link was sent in both time points to all 
potential participants. Then, fifty-seven students answered the questionnaire in weeks five and sixteen; 
one hundred and seventeen in week five only, and seventy-nine responded in week sixteen only. These 
time points were selected because they were outside the programmed evaluation period.

Statistical analysis. An exploratory analysis was performed to verify the frequency and distribution 
of the data. Data are presented as mean and standard deviation, or as absolute and relative frequencies. 
The scores obtained by those who answered the surveys at the two moments in which they were applied 
were compared using the Student’s t test for related samples. This, because it was a quantitative variable 
with a normal distribution, and since it was the same person at two different times. The changes in the 
frequencies of the categories within each of the traits, using symmetry tests. The relation between the 
different trait scores was analyzed by Spearman’s correlation. All statistical analyses were performed 
with the STATA software version 14.2 (StataCorp, College Station, TX, U.S.A.). A p-value <0.05 was 
considered statistically significant.

Ethical considerations. The study protocol was approved by the institutional research and ethics com-
mittees, and registered under the number CI-044-21. The participation of the students was voluntary and 
their consent was requested at the beginning of the survey. Because both the invitation and the survey were 
performed by electronic means, we included the option to accept or not to participate, instead of a handwritten 
signed form. The questionnaire was displayed only to those who accepted to participate. The information was 
automatically directed to a database, to which only the researchers have access, to maintain confidentiality.
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2. Results

Most participants were within the 20-21-year-old group, a greater proportion were female, medical stu-
dents, and on the first semester of the program. The frequencies by major and semester were different 
between those who answered both surveys and those who only answered the first or second (Table 1).

Table 1 

Characteristics of the study population, according to the questionnaire response.

Variable Answered both time 
points (n=57)

Answered only at 5th 
weeks (n=117)

Answered only at 
16th  week (n=79)

n % n % n % p

Age (years) 0.06
18 - 19 23 40.35 33 28.21 24 30.38
20 - 21 25 43.86 40 34.19 28 35.44
≥22 9 15.79 44 37.61 27 34.18
Gender 0.97
Male 21 36.84 41 35.04 28 35.44
Female 36 63.16 76 64.96 51 64.56
Program <0.01
Medicine 41 71.93 41 35.04 57 72.15
Physical therapy 7 12.28 27 23.08 8 10.13
Biomedical en-
gineering

8 14.04 35 29.91 8 10.13

Public health 
and others

1 1.75 14 11.97 6 7.59

Current semes-
ter

<0.01

1º- 2º 23 40.35 32 27.35 27 34.18
3º- 4º 13 22.81 8 6.84 9 11.39
5º- 6º 15 26.32 39 33.33 20 25.31
≥ 7º 6 10.53 38 32.47 23 29.12

The comparison of the scores of the three characteristic traits in the students who completed both surveys 
(n=57), showed non-statistically significant difference in the trait of exhaustion of -0.08 ± 0.15, nor in 
that of cynicism of 0.26 ± 0.14; in academic efficacy they showed lower scores at the end of the semester 
(-0.22 ± 0.09, p<0.05) (Figure 1).
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Figure 1

Score of the three characteristic features of burnout syndrome, at the beginning and end of the semester (n=57).

The changes in the severity category of the traits of exhaustion and cynicism did not show a significant 
difference between the beginning and end of the semester, while the perception of academic efficacy de-
creased significantly by the end of the semester (Table 2).

Table 2

Frequency and distribution the severity of each characteristic feature of the burnout syndrome, in the 
students, at the beginning and end of an academic semester (n=57).

Time point Week 16
Exhaustion level (n)

Low Medium High Total p
Low 0 0 0 0 0.28
Medium 0 7 5 12
High 0 9 36 45
Total 0 16 41 57

Cynicism level (n)
Low Medium High Total p

Week 5 Low 1 0 0 1 0.07
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Medium 2 13 14 29
High 0 6 21 27
Total 3 19 35 57

Academic efficacy level (n)
Low Medium High Total p

Low 23 3 0 26 <0.01
Medium 10 13 1 24
High 0 3 4 7
Total 33 19 5 57

At the beginning of the semester, the academic efficacy score was inversely correlated with the cynicism 
trait (rho= -0.4001, p=0.0020), but not with the exhaustion trait (rho= -0.1662, p=0.2165); the correlation 
of exhaustion and cynicism scores showed a significant direct correlation (rho= 0.5301, p< 0.001). At the 
end of the semester, academic efficacy was inversely correlated to exhaustion (rho= -0.2518, p=0.0588) 
and cynicism scores (rho= -0.4381, p< 0.001); while the latter two presented a direct, statistically signif-
icant correlation (rho= 0.6045, p< 0.001) (Figure 2).

Figure 2  

Correlation between the three characteristic features of burnout syndrome (n=57). 

Note. A). Exhaustion and academic efficacy at week 5. B). Cynicism and academic efficacy at week 5. 
C). Exhaustion and cynicism at week 5. D). Exhaustion and academic efficacy at week 16. E). Cynicism 
and academic efficacy at week 16. F). Exhaustion and cynicism at week 16.
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3. Discussion

The exhaustion and cynicism present in the students at the week five of the semester, were the same 
compared to week sixteen, instead, high levels of both characteristics were found from the beginning of 
the semester. Furthermore, there was a decrease in perceived academic efficacy, from a medium level at 
the beginning of the semester to a low level at the end. There was no significant increase in the number 
of students reporting higher levels of exhaustion and cynicism in week five compared to week sixteen.
However, there was a significant increase in the number of students reporting lower levels of perceived 
academic efficacy in week five compared to week sixteen.

These results contrast with our hypothesis. We expected an increase in the frequency and severity 
of exhaustion and cynicism, and a decrease in academic efficacy throughout the semester. Instead, we 
found high levels of exhaustion and cynicism throughout the semester, along with a decrease in academ-
ic efficacy. Soriano-Sánchez (2022)16 reports that an appropriate intervention for individuals suffering 
from burnout syndrome could help reduce levels of exhaustion and cynicism and increase the levels of 
academic efficacy, while conversely, a lack of support tends to worsen symptoms. This may explain the 
decrease in perceived academic efficacy and the increase in the number of students with low perceived 
academic efficacy. However, it does not explain why there was no significant increase in levels of ex-
haustion and cynicism, nor a significant increase in the number of students experiencing high levels of 
exhaustion and cynicism during the semester. The authors of this research theorize that because the par-
ticipating students already exhibited high levels of exhaustion and cynicism by week five of the semester, 
there was insufficient margin for an increase in these levels by week sixteen to be statistically significant, 
moreover there may be other variables that were not considered, such as receiving low or failing grades 
in the days leading up to the questionnaire. It is possible that in that case, the exhaustion would be similar, 
but the perception of efficacy would be lower. Regarding the lack of differences found in the other two 
groups, it is also possible that in the sixth week they were in the period of their first midterm exams, so 
the exhaustion could be similar; however, it is hypothesized that it is at its peak at the end of the semester. 
It is also possible that the statistical power was not sufficient to detect a small difference; for example, 
there is a trend, with p=0.07. Finally, a negative relationship was between the levels of academic efficacy 
and those of exhaustion and cynicism, and a positive relationship between the levels of exhaustionand 
those of cynicism. The conclusion was that the greater the exhaustion or cynicism, the lower the aca-
demic efficacy, and the greater the exhaustion, the greater the cynicism, which agrees with the findings 
reported by Kim (2014)17 and Liu (2024)18.

The prevalence of burnout syndrome characteristics shown by participating students could nega-
tively influence the individual, family, social, academic and work environment. It has been reported that 
people with high levels of exhaustion and cynicism, and low levels of perceived efficacy, tend to have 
different harmful psychosomatic, behavioral and/or emotional manifestations. They usually present car-
dio respiratory disorders, headaches, chronic fatigue, sleep disorders, predisposition to addictions, low 
personal performance, social distancing, emptiness feeling, failure, helplessness, and low self-esteem. 
This usually worsens over time if the situations that cause it do not change or improve19-20.
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Our results are consistent with other studies. For instance, Fontes de Oliva Costa (2012)21, reports 
inadequate levels of burnout traits in more than half of their sample of medical students, with a higher 
prevalence in those who did not feel confident in their study skills, or who did enjoy studying. Similarly, 
Calcides (2019)22, reports high levels of exhaustion and cynicism, and low levels of academic efficacy 
in around half of the undergraduate interns participating in the study. In addition, they found a high 
prevalence of students considering dropping out of their studies, reporting not feeling satisfied with 
teaching strategies, or reporting the use of illicit drugs. Similarly, Chang (2012)23, reports high levels of 
exhaustion and cynicism, and low levels of academic efficacy in more than half of the medical students 
analyzed. Amor (2020)24, reported high levels of exhaustion and cynicism, and low levels of academic 
efficacy, in a third of the medical students analyzed in 2018, and a 10% increase in these values in 2019. 

The main limitation of the study is the difficulty in following up with students who responded to 
the first survey. This is due to the fact that the survey was distributed electronically, anonymously, and 
voluntarily; therefore, those who responded in week five of the semester were not required to do so in 
week sixteen. Furthermore, many students who had not responded at the beginning of the semester did 
so at the end. This necessitated the creation of three study groups and their separate analysis. The results 
for students who completed the questionnaire at the beginning and end of the semester, those who only 
completed it at the beginning, and those who only completed it at the end were similar, allowing for 
generalizations. Significant differences were found only in sociodemographic characteristics; therefore, 
it was decided to include the data in Table 1. However, the sample size for longitudinal comparison was 
limited. The study included students currently in their academic program at the university, which in-
cludes a clinical component in advanced semesters. Thus, although it was not an exclusion criterion, the 
questionnaire was not distributed to students doing practices (such as medical internships) or rotations in 
institutions outside the university. 

As analyzed in this study, burnout syndrome is not a foreign or alien phenomenon in higher educa-
tion institutions; it is constantly present, and more frequently in health sciences programs. Its manifesta-
tions can cause severe problems for both the individual and the educational institution where it occurs. 
Therefore, the results of this study are relevant to competent university authorities, to implement pro-
grams that could help identifying the stress levels present in students and to promote support strategies 
for preventing the development of burnout syndrome. The ultimate goal is to improve students’ academic 
performance and learning, prevent dropout rates, reduce personal, family, and social problems for those 
experiencing high levels of stress, and ultimately, improve overall academic achievement in order to train 
better healthcare professionals.

Declaration of data availability 

Due to privacy/ethical restrictions, the data are not publicly available in a repository. It could be available 
upon reasonable request to the corresponding author.
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