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Abstract: Today’s COVID-19 situation can affect university Health Sciences students’ psychological
health. This study aimed to analyze the stress caused by the impact of the COVID-19 pandemic on
Health Sciences students from the University of Zaragoza (Spain) almost 1 year after the pandemic
began. This cross-sectional descriptive study was conducted with a sample of 252 university students
who completed a self-administered online questionnaire. It evaluated the impact of perceived
stress with a modified scale (PSS-10-C), and assessed anxiety and depression on the Goldberg scale.
Students presented stress (13.1%), anxiety (71.4%) and depression (81%). Females (81.7%) and the
third-year Occupational Therapy students (p = 0.010) reported perceived stress. Nursing students
perceived less stress (OR: 0.148; 95% CI: 0.026 to 0.842). University students developed stress and
anxiety due to COVID-19 almost 1 year after the pandemic began. Psychological support measures
for these groups should be prioritized.

Keywords: stress; COVID-19; university health students; anxiety; depression

1. Introduction

The COVID-19 infectious disease pandemic caused by SARS-COV2 is a serious public
health problem [1]. Although each country has adopted specific strategies to avoid this
virus spreading, social distancing and teleworking have been the general measures to
achieve this [2]. On 14 March 2020, Spain declared a national state of alarm when non-
essential jobs were not carried out, schools and universities closed and the population was
confined at home. This pandemic has changed our way of life, as well as university students’
academic training partly because faculties being closed for long periods, and a shift toward
technology-based learning and social isolation took place during the quarantine imposed
by the State [3-5].

Recent literature reviews conclude that quarantine measures could have negative
psychological effects [6-14], including symptoms of post-traumatic stress, anxiety and
depression [15]. Stress is the most frequently detected problem in this uncertainty context,
along with fear of transmitting the virus, followed by psychological diseases [16,17]. In this
situation, university students report high levels of stress, anxiety and depression [18-20],
which affects student motivation and their attitudes to learning [21,22].

Different studies have dealt with the training of future health professionals in these cir-
cumstances as their training had to be intensely and quickly adapted due to organizational
and academic changes [23]. Although it has been an important challenge for students in
general [24], current research sheds light on specific learner typologies, such as those in
full-time jobs, those who are financially independent, or caregivers [25], by highlighting the
usefulness of methodologies that focus on reducing spent time and unvaluable activities
applied to online education, specifically during the COVID-19 pandemic [26].
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Another point raised is that the quantity and frequency of social interactions might be
an indicator of clinical predictions of social anxiety, isolation, depression and stress [27].

Although some specific instruments measure emotional well-being during quarantine,
information on the psychometric properties of these scales is still scarce. We used the Per-
ceived Stress Scale (PSS-10), modified for COVID-19 (PSS-10-C), because this instrument’s
internal consistency is acceptable, as other studies have shown [28-31], and it has been
employed in studies that measure students’ stress [32-35].

Despite different works identifying that the general university’s population mental
health has altered as reflected by today’s pandemic and the negative effect that confinement
has on student learning [36,37], the impact of this pandemic on university education in
general, and on Health Sciences students after confinement in particular, remains unknown.

This study aimed to analyze the stress caused by the COVID-19 pandemic perceived
by university Health Sciences students from the University of Zaragoza, along with
their socio-demographic characteristics, anxiety and depression after almost 1 year of
the COVID-19 pandemic.

2. Materials and Methods

A cross-sectional descriptive study was performed of the association between the
perceived stress caused by the COVID-19 pandemic and the characteristics of students
studying Health Sciences Degrees.

2.1. Participants

Information was collected from the students of the nursing, physiotherapy and oc-
cupational therapy degrees at the health sciences faculty of the University of Zaragoza.
The inclusion criterion was to answer all of the ‘stress by covid” questionnaire (PSS-10-C).
The two exclusion criteria were not studying any of these degrees and not understanding
Spanish.

A sample size of 252 students was estimated by taking a 4.65% error margin for
proportions for frequency of results on these scales, as calculated by the EPIDAT 4.2
program. As a maximum 5% margin error is recommended, we believe that obtaining
these data would mean that the population size of our study was big enough.

2.2. Instruments

In order to know students’ psychological status, the questionnaire on stress caused by
COVID-19 [29] and the Goldberg abbreviated anxiety and depression scale (GADS) [38,39],
were employed. To measure perceived stress caused by COVID-19, the modified PSS-10
version related to COVID-19 (PSS-10-C) was applied. It comprises 10 items. Each offers
five response options: “never”, “almost never”, “occasionally”, “almost always”, “always”.
They are classified from 0 to 4. Items 1, 2, 3, 6, 9 and 10 are directly scored from O to 4.
Conversely, items 4, 5, 7 and 8 are scored from 4 to 0. The higher the score, the more
the perceived stress. A cutoff point of >25 is related to high perceived stress for COVID-
19, [40]. The abbreviated GADS measures anxiety and depression in the general population
by examining four basic psychiatric areas: depression, anxiety, social anxiety disorder,
hypochondria. This instrument has been previously validated and combines demonstrated
applicability qualities. Cutoff points equal or exceed 4 for the anxiety score, and equal or
exceed 2 for depression. Sensitivity (83.0%) and specificity (81.8%) give a 95% positive
predictive value [39].

2.3. Procedure

An online questionnaire was designed and later diffused by a web link to different
student media in January 2021. Participation in this study was completely anonymous
and voluntary.

This study included the following socio-demographic variables: gender (males/female),
age, degree (nursing, physiotherapy, occupational therapy), academic year (first, second,
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third, fourth), occupational status (working fulltime, working part-time, doing unpaid
work, unpaid voluntary work), civil status, economic situation, place of residence (ur-
ban/rural) and country born in (Spain/elsewhere).

This study was performed according to the Declaration of Helsinki. Data were con-
fidentially processed in line with Spanish Organic Law LOPD 03/2018 on Personal Data
Protection. Consent came from the Committee of Research Ethics of the Spanish Au-
tonomous Aragon Community (CEICA) before the study began (Ref: C.P.-C.I. P121/004).

2.4. Statistical Analysis

A descriptive analysis was performed with frequency and percentages for the qual-
itative variables and with mean + standard deviation for the quantitative variables. To
compare the quantitative variables, the Student’s t-test was used, or the corresponding non-
parametric tests were run for those variables not following normal distribution. Pearson’s
or Spearman’s (Rho) correlation coefficient was studied to examine the correlation among
variables. A bivariate study was performed to determine the dependence between two
categorical variables by applying the statistical x? test. Logistic regression models were
built to study the relation between the risk of depression and the different study variables.
These models included variables showing a statistical significance of p < 0.2 in the bivariate
study. The significance level of all the analyses was set at p < 0.05. The quantitative data
were analyzed using SPSS, version 26 (IBM, Corp., Chicago, IL, USA).

3. Results

Two hundred to fifty-two health sciences students participated in this study one year
after the start of the pandemic.

The participants’ mean age was 21.02 years (SD 5.20) and 81.7% were female. The
majority were born in Spain (92.1%). The following data were obtained: 74.6% lived in
an urban area, 72.6% had never smoked, 84.5% had no chronic disease, 78.2% depended
on family income and 8.8% did unpaid work, 89.7% did not have COVID-19 and 80.2%
reported no family relative with COVID-19. Due to the COVID-19 pandemic, 71.4% had anx-
iety, 81% depression and 13.1% stress. Table 1 shows the general sample’s characteristics.

Table 2 shows the correlations between the employed psychological scales. A positive
correlation appeared among perceived stress due to COVID-19, anxiety and depression,
with a stronger correlation between anxiety and depression. The students with more
stress were associated with being at higher risk of developing anxiety and depression. The
employed scales conferred the study reliability because they obtained a score over 0.7: the
Stress PSS-10-C (0.789) and GADS anxiety and depression (0.794 vs. 0.752).

Those students with stress were mostly female (90.9%) studied in year 3 of the occupa-
tional therapy degree (p = 0.010) and 81.8% did not work (p = 0.038). Of the students with
stress, 90.9% also developed anxiety (p = 0.013). Those students who had a relative with
COVID-19 presented less stress, although 82.2% of the students stated that they had no
family relative with this disease (Table 3).

When studying university degrees, we found that nursing students had less perceived
stress (OR: 0.148; 95% CI: 0.026 to 0.842) than the third-year students of the two other health
sciences degrees. Those with anxiety were 1.5-folder more likely to perceive considerable
stress due to COVID-19 (OR: 1.504; 95% CI: 1.228-1.842). The students who indicated
having a relative with COVID-19 were at less risk of suffering stress (OR: 0.042; 95% CI:
146 to 0.967) (Table 4).
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Table 1. Study sample’s socio-demographic and well-being /health characteristics.

Variables. Total (n = 252)
Mean (SD)
Age 21.02 (5.20)
Frequencies (%)
Gender
Male 46 (18.3%)
Female 206 (81.7%)
Country
Spain 232 (92.1%)
Elsewhere 20 (7.9%)
Place of Residence
Rural 64 (25.4%)
Urban 188 (74.6%)
Economic situation
Grant-holder 34 (13.5%)
Depend on family income 197 (78.2%)
Independent 17 (6.7%)
Others 4 (1.6%)
Smoking
Ex-smoker 15 (6%)
Occasional smoker 25 (9.9%)
No 183 (72.6%)
Yes 29 (11.5%)
Chronic disease
No 213 (84.5%)
Yes 39 (15.5%)
First year
Nursing 22 (8.7%)
Physiotherapy 22 (8.7%)
Occupational therapy 51 (20.2%)
Second year
Nursing 11 (4.4%)
Physiotherapy 31 (12.3%)
Occupational therapy 12 (4.8%)
Third year
Nursing 23 (9.1%)
Physiotherapy 13 (5.2%)
Occupational therapy 8 (3.2%)
Fourth year
Nursing 19 (7.5%)
Physiotherapy 15 (6%)
Occupational therapy 23 (9.1%)
Missing 2 (0.8%)
Occupational status
Do not work 171 (67.9%)
Others 12 (4.8%)
Working fulltime 17 (6.7%)
Working part-time 30 (11.9%)
Unpaid work 22 (8.8%)
Stress (PSS-10-C)
No 219 (86.9%)
Yes 33 (13.1%)
Anxiety (GADS)
No 68 (27%)
Yes 180 (71.4%)
Missing 4 (1.6%)
Depression (GADS)
No 47 (18.7%)
Yes 204 (81%)
Missin 1(0.4)
Confined by COVID
No 140 (55.6%)
Yes 112 (44.4%)
Had COVID
No 226 (89.7%)
Yes 26 (10.3%)
Relative had COVID
No 202 (80.2%)

Yes

50 (19.8%)
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Table 2. Characteristics of the study population’s stress and anxiety/depression.
Stress (PSS-10-C) Anxiety (GADS) Depression (GADS)
Minimum 1 0.00 0.00
Maximum 37 9 9
Mean (SD); 95% CI 17.91 (6.27) 5.14 (2.64) 3.66 (2.39)
Cronbach’s alpha 0.789 0.794 0.752
Stress (PSS-10-C) 1000 0.443 * 0.437 *
Anxiety (GADS) 0.443 * 1000 0.593 *
Depression (GADS) 0.437 * 0.593 * 1.000

* Correlation is significant at the 0.01 level (bilateral).

Table 3. Association between stress and socio-demographic variables.

No Stress Stress Total (n = 252) p Value (X2 test)
Gender
Male 43 (19.6%) 3(9.1%) 46 (18.3%) 0.144
Female 176 (80.4%) 30 (90.9%) 206 (81.7%)
First year
Nursing 19 (22.1%) 3(33.3%) 22 (23.2%) 0121
Physiotherapy 18 (20.9%) 4 (44.4%) 22 (23.2%) ’
Occupational therapy 49 (57%) 2 (22.2%) 51 (53.7%)
Second year
Nursing 10 (21.3%) 1 (14.3%) 11 (20.4%) 0.057
Physiotherapy 29 (61.7%) 2 (28.6%) 31 (57.4%) )
Occupational therapy 8 (17%) 4 (57.1%) 12 (22.2%)
Third year
Nursing 19 (55.9%) 4 (40%) 23 (52.3%) 0.010
Physiotherapy 12 (35.3%) 1 (10%) 13 (29.5%) :
Occupational therapy 3 (8.8%) 5 (50%) 8 (18.2%)
Fourth year
Nursing 15 (26.3%) 4 (57.1%) 19 (33.3%)
Physiotherapy 14 (28%) 1 (14.3%) 15 (26.3%) 0.355
Occupational therapy 21 (42%) 2 (28.6%) 23 (40.4%)
Missing 2 (0.8%)
Occupational status
Do not work 144 (65.8%) 27 (81.8%) 171 (67.9%)
Working fulltime 16 (7.3%) 1 (3%) 17 (6.7%) 0.038
Working part-time 29 (13.2%) 1 (3%) 30 (11.9%) ’
Doing unpaid work 19 (8.7%) 3(9.1%) 22 (8.8%)
Others 11 (5%) 1 (3%) 12 (4.8%)
Anxiety (GADS)
No 66 (30.1%) 2 (6.1%) 68 (27%) 0,013
Yes 150 (68.5%) 30 (90.9%) 180 (71.4%) ’
Missing 4 (1.6%)
Depression (GADS)
No 44 (20.1%) 3(9.1%) 47 (18.7%)
Yes 174 (79.5%) 30 (90.9%) 204 (81%) 0.290
Missing 1 (0.3%)
Relatives with
COVID-19
No 180 (82.2%) 22 (66.7%) 202 (80.2%) 0.037
Yes 39 (17.8%) 11 (33.3%) 50 (19.8%)
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Table 4. Binary logistic regression.

95% CI for EXP (B)
Variabl
anables Sig OR (B) Lower Higher
Third year of Nursing 0.031 0.148 0.026 0.842
Third year of Physiotherapy 0.303 0.334 0.041 2.693
Third year of Occupational Therapy 0.271 0.200 0.011 3.527
Occupational status (do not work) 0.077 2.641 0.901 7.743
Anxiety (GADS) 0.000 1.504 1.228 1.842
Family relative with COVID-19 0.042 0.375 0.146 0.967

4. Discussion

This study analyzed University of Zaragoza health sciences students’ perceived stress
due to the impact of the COVID-19 pandemic.

Almost 1 year after the pandemic started, our study obtained data which showed that
13.1% of the university students from all three degrees perceived stress. These data were
lower than the figures reported by Odriozola et al., [11] when the pandemic began, who in-
dicated that 28.14% of those surveyed reported stress symptoms. This could be because our
students had more information about COVID-19 and a more stabilized academic situation.

The third-year occupational therapy students perceived more stress (50%). We be-
lieve this was because they went on placements in old people’s homes, which were very
seriously affected by COVID-19 during the pandemic [41]. The third-year physiotherapy
students, and significantly the nursing students, perceived less stress at only 10% and 40%
respectively. This could be because, despite almost all their curricular placements taking
place in hospitals, they did not directly work with COVID-19 patients. Nevertheless, some
studies [42,43] indicate that final-year students perceived more stress because their future
work was academically uncertain and unsure.

GADS indicated that 71.4% of the students had anxiety and 81% had depression
almost 1 year after the pandemic emerged. One previous study performed with a Chinese
population indicated that younger people aged under 35 years were at more risk of suffering
anxiety and stress than older people [44]. Some evidence suggests that stress is related to
anxiety and depression [45], and our study demonstrated an association between perceived
stress and anxiety.

The data from studies in China differ. Cao et al., [46] reported that 24.9% of students’
mental health was affected by anxiety, while Tang et al., [47] indicated 1 month after the
pandemic commenced that 2.7% of students had post-traumatic stress and 9% presented
depressive symptoms. This difference in data could be due to the distinct speed at which
the virus spread between provinces. In Pakistan, one work indicated that 34% of students
reported moderate to severe anxiety symptoms [48]. Their data are similar to those obtained
in a study conducted in Turkey to explore anxiety-related symptoms (45%) [49]. Higher
levels of anxiety and depression were found in Cyprus, respectively, with 64.1% and
57.3% [50].

Of all our students, 90.9% who had stress were female. This coincides with other
studies [8,13,49,51,52]. However, this was not significant, perhaps because it included a
only a small number of males. Some pieces of evidence reveal that females report more
fear and are more likely to develop anxiety disorders than males [53], who are associated
with more vulnerability deriving from mental disorders, specifically with females [54]. All
these factors could lead to more perceived stress.

We explored several demographic and contextual factors, e.g., a correlation of symp-
toms, including occupational status, because COVID-19 had not proportionally affected
families, and financial difficulties can affect mental health. Our data reflected that the stress
perceived by the students who did not work (81.8%) was higher than those who worked,
perhaps because unemployment and not being able to cover monthly expenses during the
pandemic are associated with more psychological anguish in young adults [55].



Int. J. Environ. Res. Public Health 2021, 18, 5233 7 of 10

Of all our students, 44.4% had been in quarantine given the risk of catching the virus
from family relatives testing positive for COVID-19. Of these, 10.3% had caught the virus.
The data revealed that 17.8% of students’ relatives with COVID-19 presented no stress.
These findings agree with the studies of Planchuelo et al., [56], who indicated that people
who knew someone who had died of COVID-19 obtained lower scores for stress and
anxiety. The students quarantined for COVID-19 proportionally had less stress than those
who did not have to be isolated at home.

We must bear in mind that, although university students are not particularly con-
cerned about their own health risks during the pandemic, they tend to worry about their
family’s health, which could be high in Hispanic culture in which both strong family and
interdependent relationships prevail [57].

The herein employed scales conferred reliability to this study because Cronbach’s
alpha obtained a score over 0.7. In this study, PSS-10-C was 0.789, which is similar to
other studies conducted in the general population with 0.86, and also with 0.82 [28-30],
where 52% of them were university students [31]. Cronbach’s alpha for GADS anxiety
and depression was 0.794 vs. 0.752, which are similar results to those reported in different
studies performed with students [58,59].

5. Conclusions

Our findings suggest that stress from the COVID-19 pandemic could affect females
and last-year students, those who do not work and those who had come into less contact
with COVID-19. The students who perceived more stress were more likely to suffer anxiety
and depression.

Implications for Research and Interventions

The present study was conducted when most universities had resumed face-to-face
classes, especially studies related to Health Sciences with plenty of teaching placements.
This teaching was performed with certain precautions to avoid another outbreak; e.g.,
forming small groups in class, social distancing, ventilation, cleaning, using masks, etc.
Some students might perceive this step as getting back to normal. Having acquired more
information about the pandemic, students may feel less uncertainty and voice fewer
concerns. Others, however, as our results reflect, may present symptoms of stress, anxiety
and depression that persist. The incorporation of a lean methodology may lead to the
identification and elimination of waste in teaching-learning processes [60]. Therefore,
psychological support measures for students in these groups should be prioritized.

Our study is not without its limitations, which must be considered. First, it is an
observational study and all the subjects voluntarily offered to participate. This could
represent a selection bias. When our self-administered questionnaire was sent, students
had to complete many academic surveys to evaluate the teaching and teachers of the
first semester. Therefore, it is feasible to believe that many more students would have
completed our questionnaire if they had received it at another time. Another limitation was
that this study was conducted with a university population related to health and attending
to patients, which means that the extrapolation of these results cannot be directly applied
to all university students or to the general population.
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