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Abstract: The aim of the present research was to analyse the objective and subjective stress responses
of students in a clinical case evaluation and the correlation with academic performance, as well
as to analyse the differences in grade and difficulty perceptions between students and professors
that designed the clinical case. A sample of 103 first-year students from a nursing degree was
studied. In this sample, the objective stress was analysed by measuring the autonomic modulation
(through the heart rate variability); moreover, the subjective stress was analysed using the SUDS
scale. Furthermore, the difficulty perception and academic performance were measured using scales
for both students and professors. The measures were taken before and after the clinical exams. A
large subjective and objective stress response was observed at the beginning of the clinical case,
and this response was related to a high academic performance perception. Upon completion of the
clinical evaluation, both the stress response and the academic performance perception decreased.
The professors and students presented different grade and difficulty perceptions concerning the
clinical case.

Keywords: stress response; autonomic modulation; grade; difficulty perception

1. Introduction

Within the European Higher Education Area, since the establishment of the Bologna
Declaration (1999), academic focus has shifted to active learning and the student’s role
as being responsible for their own skills and abilities for their professional future and
career [1]. According to this new educational construct, new teaching and evaluation
models have been introduced, such as clinical cases, simulations, the objective structured
clinical evaluation (OSCE), seminars, etc. Practical learning is essential to strengthen
acquired professional competencies and to promote engagement with students’ professional
development [2]. Through the execution of clinical cases, students can apply acquired
knowledge, make decisions, develop their critical thinking, and solve problems. These
methods are also a novelty for professors, since they represent a new method of assessment,
through continuous evaluation and not with a unique and final exam [3].

Training programs are critical for the acquisition of healthcare professionals’ compe-
tencies [4]. Specifically, future nursing professionals can learn and train their skills and
abilities in a safe context without any risk to the patient through practical cases and clinical
simulations [5]. Therefore, in a space resembling reality as much as possible, nursing
students can train in many different techniques, communication skills, critical thinking,
and teamwork, with the support, surveillance, and the immediate teaching of the professor
in charge. This is helpful for students to acquire self-confidence and self-esteem while they
incorporate their knowledge and attitudes [6].
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Despite the great number of benefits of these new teaching methodologies that in-
troduce the student to clinical practice, these are often perceived as stressors [7]. On the
one hand, the student is forced to face unknown and uncontrollable situations, where
they must develop the competencies and skills required for their future profession. On
the other hand, the professor also perceives these situations as stressors, because they
have to adapt different methods regarding the desired goals and identify the difficulty,
stress, and motivation that students are experiencing in order to create a better educational
stimulus [5]. This stress is expressed as a high sympathetic activation, and it is modulated
by the autonomous nervous system [8]. Previous research has found how a high sympa-
thetic activation interferes with the pre-frontal cortex connections of the brain, and how
it has a negative impact on the memory and information processing [9], as well as with
decision-making, concentrating capacity, and executive functions [10]. It has also been
observed how stress can impact the brain’s plasticity and synaptic connections, interfering
with learning and academic performance [11]. The sympathetic system activation can be
measured using electronic devices through the analysis of the heart rate variability to assess
the objective stress response by teachers [8]. This objective stress analysis has been widely
used in different contexts, such as in the military [12], high-performance sports [13], and
educational contexts [14].

Knowing the importance of active learning to manage the teaching process is essential
to know the perception of the players involved, both the professors and students. In this
line, being able to analyse students’ objective stress caused by this method of learning is
essential to designing a correct educational context. For that reason, this research aimed to i.
analyse the objective and subjective stress response of students in a clinical case evaluation
and the correlation with academic performance and ii. analyse the differences in grade and
difficulty perceptions between students and professors that designed the clinical case. The
initial hypotheses were (i) a higher stress response would be related with lower academic
performance and (ii) the difficulty and grade perceptions of the professors and students of
the clinical evaluation would be different.

2. Materials and Methods
2.1. Participants

We analysed 103 first-year nursing degree students (81 females and 22 males, 20.1 ± 2.3 years).
All the students had the same experience prior to facing the clinical practical evaluation;
therefore, they all shared the same starting point and conditions regarding the acquisition of
competences. The inclusion criteria were that they have no previous experience in clinical
practice, that all students were in their first year of their nursing degree, and that all of
them were conducting a clinical practical exam for the first time. The exclusion criteria
were if participants took any drugs or if they had any previous clinical experience. All of
the procedures were conducted following the Declaration of Helsinki (as revised in Brazil,
2013). All the participants filled out a consent form before starting the research and all the
procedures were approved by the University Ethics Committee (CIPI/18/074).

2.2. Procedure

Clinical cases were set according to the students’ level of knowledge and were related
to the theoretical knowledge provided. They lasted 10 min, and were conducted as follows:
Students had to provide an answer to a clinical case that the professor gave to them.
The clinical case was about a medical situation that consisted of some symptoms and
the patient’s medical history. Students then had to think about a possible treatment and
care plan.

2.3. Subjective Response Evaluation

We analysed the stress, grade, and difficulty perceptions of the professors at the end of
the clinical case. We also analysed the stress and grade perception of students pre- and post-
clinical case; we also measured the difficulty perception at the end of the clinical practice.
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Stress was measured on a subjective scale from 0 (no stress) to 100 (maximum stress),
difficulty perception was measured from 0 (no difficulty) to 100 (maximum difficulty), and
academic performance was measured on a 0 to 10 scale [5].

2.4. Objective Stress Response Evaluation

We recorded HRV at the beginning of the exam, at the first and second halves, using
a validated device (Polar V800, Kempele, Finland) and analysed using the Kubios HRV
software (version 2.0, Biosignal Analysis and Medical Imaging Group, University of Kuo-
pio, Kuopio, Finland) [7]. The following HRV variables were analysed: HR: heart rate;
PNN50: percentage of differences between normal adjacent R–R intervals greater than
50 ms; RMSSD: the square root of the average of the sum of differences squared between
normal adjacent; LF: low frequency waves that were related to the sympathetic system;
HF: high frequency waves that were related to the parasympathetic system; LF/HF ratio:
low-frequency waves and high-frequency waves ratio; SD1: short-term variability of the
HRV; SD2: long-term variability of the HRV.

2.5. Statistical Analysis

The SPSS statistical package (version 22.0; SPSS, Inc., Chicago, IL, USA) was used to
analyse the data. The normality and homoscedasticity assumptions were checked with a
Kolmogorov–Smirnov test. Differences between the pre- and post-grade stress perceptions
of students were analysed using a t-test for dependent variables. Differences between
students’ and professors’ grade and stress perceptions in the practical exam were analysed
using a t-test for independent variables. Differences in HRV between the practical exam
moments were analysed using a MANOVA with samples as a fixed factor and with a
Bonferroni post hoc analysis. For this aim, the assumptions of sphericity and independence
of data were confirmed with Mauchly’s test of sphericity and the Durbin–Watson contrast
test, respectively. The effect size was tested using the partial η2. Finally, a Pearson bivariate
correlation test was performed to analyse correlations between the grade of students in the
practical exam and the subjective and objective stress (HRV) variables analysed. The level
of significance for all the comparisons was set at p ≤ 0.05.

3. Results

Results are presented as mean ± standard deviation. We found a higher significant
stress perception before developing the practice exam than after. We also observed a greater
grade related to academic performance before the clinical exam than after taking it (Table 1).

Table 1. Subjective stress perception and grade perception differences before and after the
practical exam.

95% Confidence Interval of the Difference

Pre Post T p Lower Upper

Grade (0–10) 6.21 ± 0.98 5.48 ± 1.40 5.57 0.00 0.47 0.99

Stress (0–100) 74.89 ± 18.89 62.02 ± 27.25 5.03 0.00 7.79 17.93

The students showed a higher difficulty perception than the professors (Table 2). The
bivariate correlation test between the grade of students in the practical exam and the
subjective and objective stress (HRV) variables showed no significant correlations.

The HR was significantly lower prior to the exam (1) than in the 1◦ half (2) and the
2◦ half (3). RMMSD was higher prior to the exam (1) than in the 2◦ half (3), and the
1◦ half (2) was higher than the 2◦ half (3). PNN50 was higher prior to the exam (1) than in
the 2◦ half (3), and the 1◦ half (2) was lower than the 2◦ half (3). SD1 was higher prior to
the exam (1) than in the 2◦ half (3), and the 1◦ half (2) was lower than the 2◦ half (3). SD2
was lower in the 1◦ half (2) than in the 2◦ half (3) (Table 3).
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Table 2. Practical exam difficulty perception and grade differences between the students
and professors.

95% Confidence Interval of the Difference

Student Professor T p Lower Upper

Difficulty (0–100) 60.37 ± 18.25 30.00 ± 0.00 16.80 0.000 26.79 33.96

Grade (0–10) 6.21 ± 0.98 7.67 ± 0.97 11.51 0.000 1.20 1.70

Table 3. Heart rate variability results from the practical exam. Mean HR: heart rate average; RMSSD:
square root of the average of sum of the squared differences of the RR intervals; PNN50: percentage of
consecutive RR intervals that differed >50 ms; LF: low-frequency waves; HF: high-frequency waves;
LF/HF RATIO: rate between the low- and high-frequency waves; SD1: variability of the short-term
HRV; SD2: variability of the long-term HRV.

Pre (1) 1◦ Half (2) 2◦ Half (3) F p ηp
2 Moment Comparison

HR 102.41 ± 14.17 111.01 ± 15.42 106.53 ± 14.69 43.96 0.00 0.48
1 < 3
2 > 1
2 > 3

RMMSD 35.64 ± 28.40 29.45 ± 20.78 32.71 ± 19.27 6.26 0.00 0.12
1 > 3
2 < 3

PNN50 9.84 ± 11.06 7.26 ± 8.80 7.93 ± 8.78 6.40 0.00 0.12
1 > 3
2 < 3

LF 74.48 ± 11.91 73.62 ± 12.29 74.89 ± 15.57 0.50 0.60 0.01
1 > 2
1 < 3
2 < 3

HF 25.43 ± 11.87 26.29 ± 12.24 25.02 ± 15.53 0.50 0.60 0.01
1 < 2
1 > 3
2 > 3

LF/HF ratio 5.89 ± 19.83 3.71 ± 2.23 3.01 + 1.93 1.69 0.19 0.03
1 > 2
1 < 3
2 < 3

SD1 25.22 ± 20.09 20.84 ± 14.72 23.15 ± 13.64 6.25 0.00 0.12
1 > 3
2 < 3

SD2 102.63 ± 45.50 88.47 ± 48.30 90.08 ± 49.83 5.73 0.00 0.11 2 < 3

Lastly, regarding the relationship between the mentioned variables, there was no
significant correlation between the pre-evaluation stress, post-evaluation stress, and the
HRV. A significant small negative correlation arose between the pre-evaluation stress and
the grade perception before (r = −0.222; p = 0.024) and after (r = −0.324; p = 0.001) the
evaluation. There was also a significant small positive correlation between the pre- and
post-evaluation stress (r = 0.415; p = 0.000) and the difficulty perception (r = 0.371; p = 0.000).
There was a small positive correlation of the post-stress with the difficulty perception
(r = 0.282; p = 0.004) and a moderate negative correlation with the post-grade (r = −0.402;
p = 0.000). Lastly, there was a small negative correlation between the difficulty perception
and the post-grade (r = −0.279; p = 0.005).

4. Discussion

This research aimed to analyse the objective and subjective stress responses of nursing
students in a clinical case evaluation, and the relationship with the students’ academic
performance. Furthermore, it tried to find possible differences in grade and difficulty
perceptions between students and the professors. The initial hypotheses were i. that a
higher stress response would be related to lower academic performance, and that ii. the
grade and difficulty perception of the professors and the students of the clinical evaluation
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would be different. With the obtained results, the first hypothesis could not be verified
due to high levels of perceived stress being associated with a better perceived academic
performance prior to the clinical case, and due to both of those parameters decreasing
once the case was completed. This could also be because students with better academic
performances were initially more focused on achieving the best possible result, so they had
a higher level of stress during the exam. On the contrary, students with worse academic
performance were less tuned in to the maximum result, and, therefore, their stress level
was relatively low. Regarding the second hypothesis, it can be corroborated that since
students and professors showed different perceptions of difficulty, as students perceived
twice the difficulty than the professors. Additionally, different academic performance
perceptions were also exhibited, with the professor’s ones being higher, but presenting
smaller differences between them than the prior case.

The students showed a higher stress perception before undergoing the clinical case
than once they completed it. This was due to the anticipatory anxiety that preluded facing
an unknown event where the student had to put into practice the acquired knowledge,
and, on top of that, they were going to be evaluated by someone else [7]. These results
harmonised with previous studies on the subject, which found that 64.19% of students
always or practically always exhibited stress before professors’ evaluations [15]. Other
research pointed out that what worried a first-year nursing student the most was the lack
of knowledge when facing a clinical situation [16], which is a factor that could increase
the student’s stress perception in an evaluation situation. The present study showed how
students became used to the stressful environment (evaluation), decreasing the stress
perception upon the completion of the clinical case, though they still presented high levels
of stress. This was due to the different appropriate coping strategies put in place, and due to
the increase in self-confidence with exposure to the stressing factor, which was the clinical
case. Previous research showed this stress habituation process in psychology students,
in which the levels of stress decreased throughout a simulated therapy [17]. Something
similar can also be seen with soldiers, where experience is related to a decrease in the stress
response when facing determined situations [18]. This explains the results obtained in the
present study, where certain habituation could be observed. However, this habituation was
very discrete, as the present study was carried out with first-year students who did not
possess enough experience to achieve greater habituation than that.

With regard to the academic performance perception, it can be seen how students
expected to obtain higher academic grades before the clinical case than afterward, since the
grade perception decreased. This could be explained due to the fact that, once the students
were exposed to the clinical case, they have realised that their knowledge or skills were not
enough to face the case successfully. Academic performance was , therefore, related to the
self-perception and the self-appraisal of their capabilities. Green et al. (2006) confirm that
by enhancing self-concept and motivation, the academic performance was also enhanced,
and vice versa [19]. Moreover, academic performance was also related to the emotional
intelligence and cognitive abilities of each student, the latter two being able to predict
the expected performance [20]. Thus, at a cognitive level, it was observed that academic
performance was influenced by motivation and learning strategies. At an emotional level,
it was perceived that anxiety was another influential factor on the performance [21].

Students presented a difficulty perception higher than that of the professors’, which
translated into the differences in the perception of academic performance; that is, students
expected a worse performance than the one expected by the professors. These differences
resided in the perception of the knowledge level prior to the test that each group underwent.
On the one hand, students considered their education and learning process insufficient to
face the case; therefore, they displayed a higher difficulty perception and a lower academic
performance perception. These results highlight the importance of the teaching process and
evaluation through competencies, where the students can acquire the abilities and skills
necessary for their professional performance, and with that, they would feel more confident,
alongside increasing their academic performance during their education. Furthermore,



Int. J. Environ. Res. Public Health 2022, 19, 9121 6 of 8

clinical simulations, case studies, etc., are fundamental for the learning process, as they
can allow the student to become used to the clinical environment. This can decrease their
difficulty perception through constant exposure, and with it the best adaptation to their
future working context [22].

Previous studies have shown how the professor, who is responsible for the education
and evaluation, considers the connection between what is suggested in the academic
program and what is expected from the students once the evaluation methods are in
place [23]. This would explain why the professor perceived a lower difficulty on the
planned test, and why they expected a better academic performance than the students
did. In addition, different causes of difficulties in the evaluation methods could be seen,
in which the professor associated these difficulties with a lack of time and the number
of students, whereas the students claimed that these difficulties were due to the lack of
knowledge, professor-related factors, etc. [24].

Regarding the students’ objective stress, which was measured through the analysis
of the heart rate variability, it was seen that the highest stress moment took place during
the exposure to the stimulus, which was the students having to face the clinical case.
This was observed by the increase in the HR and the decrease in the RMSSD and pNN50.
Nevertheless, some other parameters, such as the LF, HF, and LF/HF ratio, did not show
significant changes, and no changes were observed in the frequency domain parameters.
At the end of the practical exam, a decrease in the stress response was observed due to
the habituation process, represented by an increase in the RMSSD and the pNN50. The
moment of greater objective stress was when the students had to put their knowledge
and skills into practice and check whether they had sufficient preparation to overcome
the clinical case proposed. This could be related to the so-called “evaluation anxiety”,
where the perception of a situation as threatening can incur physiological, cognitive, and
behavioural consequences [25]. After the case, it was observed that the signs of objective
stress decreased, since the students were able to utilise the corresponding coping strategies
and achieve a certain degree of adaptation to stress through repeated exposure. These
results have also been observed in psychology students, where the sympathetic modulation
and the subjective anxiety levels decreased once the clinical simulation was over [17].
Nonetheless, contradictory results were found in a study carried out with physiotherapy
students. During the whole clinical practice, where the habituation process was absent, a
high sustained sympathetic activity was registered [7]. The same case scenario was found
in nursing students during the performance of an ECOE [5].

Limitations of the Study and Future Research Lines

One of the limitations found during the present study was the lack of a measurement
of the corresponding hormones (noradrenalin, cortisol, etc.) that were necessary for the
stress response analysis. Future research could follow the aforementioned pathway to find
out, in a more exhaustive way, the level of objective stress that students undergo.

Additionally, it would also be interesting for future investigations to compare different
academic years, since, in this study, only first-year students were considered. It could be of
high interest as well to compare the rankings and values across different fields of study
within the health science environment and verify if there are any significant differences.

5. Conclusions

A large subjective and objective stress response was observed at the beginning of the
clinical case, and this response was related to a high academic performance perception.
Upon completion of the clinical evaluation, both the stress response and the academic
performance perception decreased. The professors and students presented different grades
and difficulty perceptions concerning the clinical case.

Author Contributions: Conceptualization, V.J.C.-S.; Investigation, P.S.-C.; Methodology, A.I.B.-V.
and V.J.C.-S.; Project administration, V.J.C.-S.; Software, V.J.C.-S.; Writing—original draft, P.S.-C.,
A.I.B.-V. and V.J.C.-S. All authors have read and agreed to the published version of the manuscript.



Int. J. Environ. Res. Public Health 2022, 19, 9121 7 of 8

Funding: Universidad Europea de Madrid 2020/UEM43.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Universidad Europea de Madrid Review Board (CIPI/18/074.)

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: All data are included in the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Palés, J. El proceso de Bolonia, más allá de los cambios estructurales: Una visión desde la Educación Médica en España. Rev.

Docencia Univ. 2012, 10, 35–53. [CrossRef]
2. Garcia, J.V.; Pérez, M.C. Espacio Europeo de Educación Superior, competencias profesionales y empleabilidad. Rev. Iberoam. Educ.

2008, 46, 4.
3. Garcia-Merino, J.D.; Urionabarrenetxea, S.; Bañales-Mallo, A. Cambios en metodologías docentes y de evaluación: ¿Mejoran el

rendimiento del alumnado universitario? Rev. Electrónica Investig. Educ. 2016, 18, 1–18.
4. Nolla, M. Aprendizaje y prácticas clínicas. Educ. Médica 2019, 20, 100–104. [CrossRef]
5. Sánchez, P.; Clemente, V.J. Autonomic Stress Response of Nurse Students in an Objective Structured Clinical Examination (OSCE).

Sustainability 2021, 13, 5803. [CrossRef]
6. Anabalón, D.E.; Cárdenas, S.N.; Cerda, C.C.; Concha, C.C. Estrés Académico Relacionado con la Satisfacción de la Simulación

Clínica de Alta Fidelidad en Estudiantes de Enfermería. Ph.D. Thesis, Universidad del Bío-Bío, Chillán, Chile, 2017. Available
online: http://repobib.ubiobio.cl/jspui/handle/123456789/2618 (accessed on 6 July 2022).

7. Beltrán-Velasco, A.I.; Ruisoto-Palomera, P.; Bellido-Esteban, A.; García-Mateos, M.; Clemente-Suárez, V.J. Analysis of Psychophys-
iological Stress Response in Higher Education Students Undergoing Clinical Practice Evaluation. J. Med. Syst. 2019, 43, 68.
[CrossRef]

8. Ramírez-Adrados, A.; Fernández-Martínez, S.; Martínez-Pascual, B.; Gonzalez-de-Ramos, C.; Fernández-Elías, V.E.;
Clemente-Suárez, V.J. Psychophysiological stress response of physiotherapy last year students in his final degree disser-
tation. Physiol. Behav. 2020, 222, 112928. [CrossRef]

9. Bellido-Esteban, A.; Beltrán-Velasco, A.I.; Ruisoto-Palomera, P.; Nikolaidis, P.T.; Knechtle, B.; Clemente-Suárez, V.J. The Effect of
Psychology Objective Structured Clinical Examination Scenarios Presentation Order on Students Autonomic Stress Response.
Front. Psychol. 2021, 12, 931. [CrossRef]

10. Redondo-Flórez, L.; Tornero-Aguilera, J.F.; Clemente-Suárez, V.J. Could academic experience modulate psychophysiological
stress response of biomedical sciences students in laboratory? Physiol. Behav. 2020, 223, 113017.

11. Redondo-Flórez, L.; Ramos-Campo, D.J.; Clemente-Suárez, V.J. Body Composition, Psychological, Cardiovascular, and Physical
Activity Factors Related with Academic School Performance. Sustainability 2021, 13, 8775. [CrossRef]

12. Clemente, V.J.; Robles, J.J. Psycho-physiological response of soldiers in urban combat. Ann. Psychol. 2013, 29, 598–603.
13. Clemente, V.J. Psychophysiological response and energy balance during a 14-h ultraendurance mountain running event. Appl.

Physiol. Nutr. Metab. 2014, 40, 269–273. [CrossRef] [PubMed]
14. Beltrán-Velasco, A.I.; Bellido-Esteban, A.; Ruisoto-Palomera, P.; Clemente-Suárez, V.J. Use of Portable Digital Devices to Analyze

Autonomic Stress Response in Psychology Objective Structured Clinical Examination. J. Med. Syst. 2018, 42, 35. [CrossRef]
15. Marín-Laredo, M.; García-Maciel, J.; Rosales-González, J. Estudio comparativo de estrés académico y sus variables determinantes

en estudiantes de Ciencias de la Salud. Rev. Paraninfo Digit. 2013, 19, 23–29.
16. Collados-Sánchez, M.; García-Cutillas, N. Riesgos de estrés en estudiantes de enfermería durante las prácticas clínicas. Rev.

Científica Enfermería 2012, 1, 1–10. [CrossRef]
17. Clemente-Suárez, V.J.; Beltrán-Velasco, A.I.; Bellido-Esteban, A.; Ruisoto-Palomera, P. Autonomic Adaptation to Clinical Simula-

tion in Psychology Students: Teaching Applications. Appl. Psychol. Biofeedback 2018, 43, 239–245. [CrossRef] [PubMed]
18. Clemente-Suárez, V.J.; De la Vega, R.; Robles, J.; Lautenschlaeger, M.; Fernández, J. Experience modulates the psychophysiological

response of airborne warfighters during a tactical combat parachute jump. Int. J. Psychophysiol. 2016, 110, 212–216. [CrossRef]
[PubMed]

19. Dunai, L.; Antonino, J.A.; Lengua, I.; Peris, G. Estudio de la Autopercepción del Rendimiento Académico de los Estudiantes Universitarios
de Primer Curso; Editorial Universitat Politécnia de Valencia: Valencia, Spain, 2019; pp. 905–910.

20. Sánchez-López, D.; Renán, S.; Barragán-Velásquez, C. Correlación de inteligencia emocional con bienestar psicológico y
rendimiento académico en alumnos de licenciatura. Investig. Educ. Médica 2015, 4, 126–132. [CrossRef]

21. Cardozo, A. Motivación, aprendizaje, y rendimiento académico en estudiantes del primer año universitario. Laurus 2008, 14,
209–237.

22. Cardona-Arias, J.A.; Jaramillo-Caro, A.M. Percepciones de la evaluación clínica objetiva estructurada en profesores y estudiantes
de una universidad colombiana. Rev. Virtual Univ. Católica Norte 2020, 61, 166–182. [CrossRef]

23. Gutiérrez-García, C.; Pérez-Pueyo, A.; Pérez-Gutiérrez, M. Percepciones de profesores, alumnos y egresados sobre los sistemas de
evaluación en estudios universitarios de formación del profesorado de educación física. Ágora EF Deporte 2013, 15, 130–151.

http://doi.org/10.4995/redu.2012.6092
http://doi.org/10.1016/j.edumed.2018.12.019
http://doi.org/10.3390/su13115803
http://repobib.ubiobio.cl/jspui/handle/123456789/2618
http://doi.org/10.1007/s10916-019-1187-7
http://doi.org/10.1016/j.physbeh.2020.112928
http://doi.org/10.3389/fpsyg.2021.622102
http://doi.org/10.3390/su13168775
http://doi.org/10.1139/apnm-2014-0263
http://www.ncbi.nlm.nih.gov/pubmed/25693897
http://doi.org/10.1007/s10916-018-0893-x
http://doi.org/10.14198/recien.2012.04.02
http://doi.org/10.1007/s10484-018-9404-6
http://www.ncbi.nlm.nih.gov/pubmed/30043103
http://doi.org/10.1016/j.ijpsycho.2016.07.502
http://www.ncbi.nlm.nih.gov/pubmed/27451387
http://doi.org/10.1016/j.riem.2015.04.002
http://doi.org/10.35575/rvucn.n61a10


Int. J. Environ. Res. Public Health 2022, 19, 9121 8 of 8

24. Martínez, L.F.; Santos, M.L.; Castejón, F.J. Percepciones del alumnado y profesorado en Educación Superior sobre la evaluación
en formación inicial en educación física. Retos 2017, 32, 76–81.

25. Mosqueira, C.; Poblete, M. Relación entre el nivel de ansiedad y rendimiento académico en estudiantes de enfermería. Enfermería
Univ. 2020, 17, 437–448. [CrossRef]

http://doi.org/10.22201/eneo.23958421e.2020.4.1053

	Introduction 
	Materials and Methods 
	Participants 
	Procedure 
	Subjective Response Evaluation 
	Objective Stress Response Evaluation 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

