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a b s t r a c t

Introduction: The aims of this study were to determine the usefulness of the Modified (10-

item) Scale of Perceived Stress related to COVID-19 (EEP-10-C, for its acronym in Spanish)

and to identify the levels of stress perceived by students of medical sciences in Cuba due to

the COVID-19 pandemic.

Methods: A cross-sectional study was conducted, with self-reported data of students from 14

Cuban universities of medical sciences (n = 200), through an online survey. The EEP-10-C was

used as an instrument to identify stress. Its validity was determined through a confirmatory

factor analysis and its internal consistency and reliability was measured by the Cronbach’s

alpha. A cluster analysis was performed to establish as the cut-off point the centre of the

cluster with the highest values of stress perceived by the scale.

Results: The average age of the sample was 23.30 ± 1.91 years, with observed scores of the

EEP-10-C between 0 and 29 points (13.25 ± 5.404). When applying the cut-off point ≥25, only

two students had high rates of perceived stress. The confirmatory factor analysis supported

the validity of the instrument (� = 0.755). The cut-off point ≥20 was proposed as a reference

of high stress perceived for the study population, when applying this one, 14% of students

presented high rates of stress.
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Conclusions: In Cuba, students of the medical sciences have participated in research and

healthcare support, despite which they have presented low levels of stress. The main con-

tribution of the research was the validation of the EEP-10-C for its use in assessing levels

of stress in Cuban medical students, proposing the cut-off point ≥20 as a reference of high

stress perceived.

© 2021 Asociación Colombiana de Psiquiatrı́a. Published by Elsevier España, S.L.U. All

rights reserved.
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Introducción: Los objetivos de este estudio fueron determinar la utilidad de la Escala de

Estrés Percibido Modificada (10 ítems) relacionada con COVID-19 (EEP-10-C) e identificar los

niveles de estrés percibido por estudiantes de ciencias médicas en Cuba por la pandemia

de COVID-19.

Métodos: Se realizó un estudio transversal, con datos informados por los estudiantes de

14 universidades de ciencias médicas de Cuba (n = 200) a través de una encuesta en línea.

El EEP-10-C se utilizó como instrumento para identificar el estrés. Su validez se determinó

mediante análisis factorial confirmatorio y su consistencia interna y su confiabilidad, medi-

ante alfa de Cronbach. Se realizó un análisis de conglomerados para establecer como punto

de corte el centro del conglomerado con los valores más altos de estrés percibido en la

escala.

Resultados: La edad promedio de la muestra fue 23,30 ± 1,91 años, con puntajes observados

de la EEP-10-C entre 0 y 29 puntos (13,25 ± 5,404). Al aplicar el punto de corte ≥ 25, solo

2 estudiantes tuvieron altos índices de estrés percibido. El análisis factorial confirmatorio

respaldó la validez del instrumento (� = 0,755). Se propuso el punto de corte ≥ 20 como

referencia de alto estrés percibido para la población de estudio; al aplicarlo, el 14% de los

estudiantes tenían altos índices de estrés.

Conclusiones: En Cuba, estudiantes de ciencias médicas han participado en investigaciones

y apoyo a la atención de la salud, a pesar de lo cual han presentado bajos niveles de estrés.

El principal aporte de la investigación fue la validación de la EEP-10-C para su uso en la

evaluación de los niveles de estrés de los estudiantes de Medicina cubanos, y se propone el

punto de corte ≥ 20 como referencia del alto estrés percibido.

© 2021 Asociación Colombiana de Psiquiatrı́a. Publicado por Elsevier España, S.L.U.

Todos los derechos reservados.

Introduction

The appearance of the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) that causes the coronavirus dis-
ease of 2019 (COVID-19), declared as a pandemic by the World
Health Organization (WHO) on March 11, 2020,1 has resulted
in a succession of changes in all spheres of social life. We
must acknowledge that the senior educational system was
also unprepared for a disruption of the kind of the COVID-19
pandemic;2 consequently, more than 100 countries have been
affected by the suspension of teaching activities.1

Medical education has been affected as well in different
regions of the planet,3,4 and the proposals made to mitigate
the effects of the discontinuity of teaching are numerous,
reaching from the implementation of distance education
modalities to the incorporation of students to health care
labors;5–10 in such a way that students becomes an active ele-
ment in solving the problem and not part of it.

In Cuba, students of finals years of the medical careers
have been worked bringing assistance in hospitals and iso-
lation centers for cases suspicious of COVID-19. In addition,
some distance teaching modalities have been trialed with
good results so far, regarding that they have been never used
in Cuban medical education. An element to be emphasized is
the massive incorporation of students from all medical careers
and academic years to active inquiries work in primary health
care, in search of respiratory symptomatic cases, with prior
vigorous training for this activity.11–13

Stress is a widespread health problem in the world.13 It is
the process or reflex that is set in motion when a person per-
ceives a complex situation in which they find something that
is threatening themselves. According to its determination, it
is a social phenomenon, and by its nature, it is also a psy-
chophysiological singularity,14,15 which by acting constantly
on one individual and added to other factors, becomes a trig-
ger for numerous diseases. University students constitute a
vulnerable population for mental health problems because
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of the changes they experiment in the transition to adult
life.16,17

The COVID-19 pandemic has generated among the popula-
tion high degrees of stress, anxiety and depression, resultant
from the effects of quarantine and social isolation, to which
it is added for the specific case of health professionals, the
stress generated by health care to the contagious patients and
overload of work.18–20 Regarding these elements, it is neces-
sary to have valid and reliable measurements implemented
in a remote manner. In this sense, among other instruments,
there is the Cohen scale of stress perceived (PSE)21 and a mod-
ified version of it for the Colombian population.22 The last
one, known as the 10-item stress perceived scale modified in
relation to COVID-19 (EEP-10-C), more adapted to the Latin
American context, have not been validated among students
of the medical sciences or other populations than the Colom-
bian.

In the actual Cuban context, there is an absence of a val-
idated instrument to determine the stress levels perceived
toward the COVID-19 pandemic, and specifically among stu-
dents of the medical sciences, who as well as the health
professionals, are individuals with high risk of infeccion. It
worth it to investigate if the scale based on the EEP-10-C
is valid among students of the medical sciences, regarding
the characteristics of this kind of population, as well as the
possibility of facilitating more specific evaluations and inter-
ventions in the vulnerable population. The aims of this study
were to asses the usefulness of the EPP-10-C scale and to
identify the stress levels perceived in Cuban students of the
medical sciences during the COVID-19 pandemic.

Methods

Design and study population

An observational, analytical and cross-sectional, multicenter
study was carried out. Data were self-reported through social
networks. The group of possible participants was made up
of students of the medical sciences (Medicine, Stomatology,
Nursing and Health technologies) of the 2019-2020 academic
year, from 14 of the 16 medical universities of Cuba. Of all the
potential participants, 200 students completed and returned
the surveys.

Data processing

The questionnaires were sent through groups of medical sci-
ence students on WhatsApp. Before sending the survey, the
participants gave their consent by reading and approving the
study objectives, the target population and the nature of their
voluntary participation, the risks/benefits and the confiden-
tiality of their data. The survey was sent on August 4, 2020 at
20:00 h, and the responses were expected until August 17 at
20:00 h.

Instrument and measurements

Data were collected on the following sociodemographic traits
of the participants: age, gender, academic year and medical

university. In order to determine possible stressors associated
with stress due to the COVID-19 pandemic, the following infor-
mation was requested: cohabitation at home, medical history,
and history of relative infected by COVID-19. Finally, the labor
carried out during the months of the pandemic/quarantine
was collected (“permanently isolated at home”, “related to
investigation work”, “providing health care in hospitals”, “col-
laborating in an isolation centers for suspected patients”,
“other activity” and specify, or a combination of the above).

Then, in the same survey, participants answered the
version modified by Campo-Arias22 of the 10-item stress
perceived scale modified in relation to COVID-19. This scale

Table 1 – Socio-educational characteristics of students of
the medical sciences who participated in the online
survey.

Variable

Age 22.30 ± 1.91
Gender

Female 78 (39.0)
Male 122 (61.0)

Career
Medicine 172 (86.0)
Stomatology 20 (10.0)
Nursing 5 (2.5)
Health technologies 3 (1.5)

Academic year
First 11 (5.5)
Second 10 (5.0)
Third 27 (13.5)
Fourth 58 (29.0)
Fifth 57 (28.5)
Sixth 37 (18.5)

Cohabitation at home
Lives alone 10 (5.0)
Lives with mate 20 (10.0)
Lives with parents 91 (45.5)
Lives with brothers/sisters 10 (5.0)
Lives with grandparents 23 (11.5)
Lives with other relatives 1 (0.5)

Medical history
None 120 (60.0)
Bonchial asthma 56 (28.0)
Diabetes mellitus 2 (1.0)
Hypertension 9 (4.5)
Immunodeficiencies 1 (0.5)
Other 15 (7.5)

Relatives affected by COVID-19
None 185 (92.5)
Family 8 (4.0)
Friend 4 (2.0)
Partner 2 (1.0)
Neighbour 1 (0.5)

Labor carried out during the pandemic
Permanently isolated at home 3 (1.5)
Active inquiries work 154 (77.0)
Providing health care in hospitals 30 (15.0)
Collaborating in an isolation centers 13 (6.5)

Data are shown as mean ± standard deviation or n (%).
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was previously adjusted in its items 2 and 6, and with language
adapted to our context. The EEP-10-C is composed of 10 items;
each one of them offers 5 response options: “never”, “almost
never”, “occasionally”, “almost always”, and “always”. Items
1, 3, 9 and 10 are scored directly from 0 to 4 and items 2, 4, 5,
6, 7 and 8, contrariwise, from 4 to 0. The EEP-10-C was consid-
ered due to the acceptable internal consistency shown in other
studies21. The suggested high stress cut-off point perceived
by the EEP-10-C developers for the population of the scale
creators was ≥25 points.

Analysis of data

The Monte Carlo significance for Pearson’s �2-test was calcu-
lated to determine whether there were statistical differences
between genderes in responses to the multiple choice sur-
vey. The validity of the instrument was determined by an
exploratory factor analysis (EFA) using the Kaiser-Meyer-Olkin
(KMO) sampling adequacy measure and Bartlett’s sphericity
test to identify whether the items grouped a latent factor. The
internal consistency and reliability of the scale were calcu-
lated with Cronbach’s alpha coefficient. A K-means cluster
analysis was conducted, regarding the total score of the EPP-
10-C scale as the dependent variable, to establish as the cut-off
point the center of the cluster with the highest values of
stress perceived by the scale. The means between groups
were compared using the Mann-Whitney U-test after verifying
the non-normality of the distribution using the Kolmogorov-
Smirnov test. Data analysis was performed using IBM-SPSS
version 22.0.

Ethical principles

Research was carried out in accordance with the Declara-
tion of Helsinki. There was no potential harm to participants,
informed consent forms were collected and anonymity was
guaranteed.

Results

Table 1 shows the descriptive analysis of the sample, com-
posed of students from all Medical Universities of Cuba. There
was representativeness of all careers, with a wild predomi-
nance of Medicine. Students in terminal years (fourth, fifth
and sixth) constituted the majority of the group studied,
with predominance of young students who stioll lived with
their parents. In the medical history analysis, it was found
that bronchial asthma was reported by 28% of the students,
while 60% did not report the presence of personal patholog-
ical antecedents. None of the students referred to have been
ill with COVID-19, however 7.5% of those surveyed reported
knowing someone who contracted the disease. The active
inquiries work predominated among the activities carried out
during the epidemic months (77.0%), where only 1.5% of the
students reported having been permanently isolated at home.

Table 2 shows that there were no statistically significant
differences between genders in terms of answers given in
the EEP-10-C questionnaire in any of the items that are eval-
uated on the scale. The scores obtained on the scale were

Table 3 – Exploratory factor analysis according to the
Kaiser-Meyer-Olkin sample adequacy measure.

Kaiser-Meyer-Olkin sampling adequacy measure .770
Bartlett’s sphericity

Estimated �2 389.437
df 45
P < .001

df: degrees of freedom.
Extraction method: main components analysis.

generally low. Only 2 subjects scored higher than the cut-off
point (25) proposed previously for high stress perceived related
to COVID-19. The mean of the scale scores was 13.25 ± 5,404,
with values between 0 and 29 points.

The measurement instrument validity was confirmed by
the exploratory factor analysis (EFA), which made it possible
to determine that the sample is adequate for the instrument,
with association between items. In this analysis, it was found
that all the communalities in the extraction were >.4; with a
sample adequacy measure of KMO >.5 and a statistical signif-
icance of Bartlett sphericity test < .05 (table 3). These results
allow to applie the scale legitimately regarding its validation
in the analyzed sample.

Table 4 shows the reliability analysis by applying Cron-
bach’s alpha coefficient, which allows to evaluate the internal
consistency of the instrument. The internal consistency of the
EEP-10-C is good (� = .755), which means that the scale has
good psychometric properties, representing the high rate to
which the items are correlated with each other. The results of
the descriptive reliability analysis for Cronbach’s alpha if one
element is eliminated, did not show any useful results under
the assumption of eliminating any of the items to increase
the reliability of the scale, thus confirming the validity and
precision of the EEP-10-C.

Table 5 shows the clusters obtained through the K-means
analysis, by means of which three homogeneous but at the
same time significantly different from each other groups were
created (P = .000) according to the score on the EEP-10-C scale.
The centers of the final clusters represent the average values
of each cluster, therefore it is understood as the mean score
obtained by the subjects belonging to each group.

Cluster 3 was made up of the 56 individuals with the high-
est scores on the EEP-10-C scale, so its center is proposed as
a reference to establish the cut-off point (≥20) for high stress
perceived related to COVID-19 in the study population.

Table 6 shows the comparison of the sample according to
the score achieved on the scale and the classification of the
groups using the proposed cut-off point (≥20). It was observed
that 28 students were identified with high stress perceived
related to COVID-19, resulting in the difference between both
groups as statistically significant (P< .001).

Discussion

This is the first study applying the 10-item stress perceived
scale modified in relation to COVID-19 (EPP-10-C)22 or some
version of the Cohen scale21 in medical science students
in Cuba and in students from Spanish America in general.
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Table 4 – Reliability analysis of the 10-item stress perceived scale modified in relation to COVID-19 (EPP-10-C).

Items Mean of scale if item
is removed

Scale variance if
item is removed

Corrected item-total
correlation

Cronbach’s alpha if
item is removed

1. I have been affected as if something
serious will happen unexpectedly with
the epidemic

12.01 24.332 .412 .735

2. I have felt able to control the important
things in my life because of the
epidemic

12.19 23.951 .478 .726

3. I have felt nervous or stressed about
the epidemic

11.22 24.213 .378 .740

4. I have been confident about my ability
to handle my personal problems related
to the epidemic

12.45 24.178 .509 .723

5. I have felt that things are going well
(optimistic) with the epidemic

11.57 24.106 .439 .731

6. I have felt able to face the things that I
have to do to control the possible
infection

12.54 25.335 .402 .737

7. I have felt that I can control the
difficulties that could appear in my life
due to the infection

12.14 22.982 .600 .709

8. I have felt that I have almost everything
under control regarding the epidemic

11.73 23.959 .429 .733

9. I have been upset that things related to
the epidemic are almost all out of
control

11.27 24.922 .287 .755

10. I have felt that difficulties accumulate
in these days of the epidemic and I feel
unable to overcome them

12.15 25.023 .292 .753

� = .755.

Table 5 – Cluster analysis of K-means according to the score on the scale of stress perceived related to the COVID-19
pandemic (EPP-10-C).

Centers of the finals conglomerates Individuals in each conglomerated Square mean df ANOVA

1 2 3 1 2 3 F P

EPP-10-C scores 6 13 20 52 92 56 2435.37 2 509.98 < .001*

df: degrees of freedom.
∗ Statistically significant.

Table 6 – Distribution of students according to scores on the 10-item stress perceived scale modified in relation to
COVID-19 (EPP-10-C) and stress levels according to the cut-off point ≥20.

High stress perceived N Mean Standard deviation Tipic error of mean P

EPP-10-C scores No 172 11.88 4.458 0.340 < .001*
Yes 28 21.68 1.926 0.364

∗ Statistically significant.

Participants in this investigation were all young students
of the medical sciences, the majority of whom were male.
However, no statistically significant differences were found
between gender and responses to the EEP-10-C or high level of
stress, which differs from other studies.23,24

In this investigation, when applying the cut-off point ≥25,
only 2 students had a high degree of stress perceived, with a
mean score in the EEP-10-C of 13.25 ± 5.40 points, which indi-
cated low stress perceived in this population. Campo-Arias22

obtained a mean score on the scale of 16.5 ± 7.3, with values
between 0 and 36 points, reporting 58 (14.28%) individuals with

high stress perceived, but it should be noted that its popula-
tion was more heterogeneous regarding age, with participants
between 19 and 88 years old (mean, 43.9 ± 12.4). Aslan et al.24

evaluated stress perceived in nursing students in Turkey, using
a validated version of Cohen’s scale, in which they obtained
a mean of score on the scale much higher than the present
investigation (31.69 ± 6.91).

Other authors have evaluated the psychological impact
of COVID-19. In a study that evaluated the stress perceived
in students at KSA using the Cohen scale25, mean scores of
22.12 ± 7.33 were shown, which are higher compared to this
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study, and concerned a higher degree of stress. Similar results
to those have been found in researchs carried out on univer-
sity students in France26, Spain27, Belarus, and Russia28 during
the COVID-19 pandemic, where anxiety, stress and depression
were reported. The results of these studies may be partly due
to the stress generated in the context of quarantine and social
distancing,19 which has affected the whole world, but more
severely to countries with higher population density.

Students of the medical sciences in Cuba have been actively
participating in labors of antagonizing the disease related to
active inquiries work or providing health care. On the other
hand, this fact generates a paradox, because although they
are not victims of the severe effects of prolonged quarantine
and social distancing, they have been exposed to a major risk,
given by the low percentage of stress perceived (1% for cut-
off point ≥25 and 14% for cut-off point ≥20). This last result
may be influenced by having up-to-date information on the
disease, which has been associated with less psychological
impact.18,29

Not all studies has shown a negative impact of COVID-19
on the mental health of university students. An investiga-
tion carried out in China on undergraduate medical students
showed that only a minority of this group had moderate (2.7%)
or severe (0.9%) anxiety.30

After performing the K-means conglomerate analysis, from
which a cut-off point of ≥20 is proposed in the EEP-10-C for
Cuban medical science students, those classified as high stress
perceived increase, despite this new group only represent 14%
of the total. In another study carried out in Cuba, it was found
that medical students who participated in the active inquiries
work presented low vulnerability to stress, not being present
in 83% of the sample studied.31 This result is similar to the
obteined in this study, though in that case the instruments
used was different from ours and it was not validated for the
population on the context of COVID-19.

The limitations of the study include those inherent to
cross-sectional studies when establishing statistical asso-
ciations and not causality. Other limitations include the
procedures for the conformation of the sample (non-
probabilistic) and the virtual form of the survey that could
generate recall and selection biases, as well as the short
time limit for the students answers. In contrast, stress
perceived was not stratified into levels, only the high
degree of stress perceived or not was considered. Future
research should take this limitation into account and strat-
ify the population according to the level of stress into
low, medium, and high levels and look for possible sta-
tistical associations between this and sociodemographic
factors, which was not possible in this research due to
the poor percentage of stress perceived (<1%), and even
after adjusting the cut-off point to ≥20 (14%); however, the
validity and internal consistency of the EEP-10-C was demon-
strated, with the potentiality to generalize its application in
Cuba.

The strength of the research is that it is one of the first stud-
ies to address aspects of the mental and occupational health of
students of the medical sciences in Cuba toward the epidemic,
carried out with an easy-to-fill online survey. Another strength
is the representativeness of students from all the medical uni-
versities of Cuba. The main contribution of the research was

the validation of the EEP-10-C for Cuban medical majors, and
the proposal of the cut-off point ≥20 as high stress perceived
for this population to be evaluated for other authors in future
research.

Other subsequent studies should evaluate the validity of
the instrument for the rest of the Cuban population and
health professionals, to assess if it is necessary to formulate
psychological interventions to improve the mental health of
vulnerable populations during the COVID-19 epidemic.
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