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Abstract

Background: The coronavirus (COVID-19) pandemic corroborated a state
of mental stress worldwide, in health students like health professionals, so
it is essential to analyze the emotional stability of these students.

Objective: To evaluate depression and anxiety among undergraduate
healthcare students using validated scales, in addition to knowing their
reactions and perceptions about the implementation of emergency remote
education (ERS) in this period of isolation due to the COVID-19 pandemic.

Methods: We invited by institutional e-mail, healthcare students regularly
enrolled at the University of Campinas. After agreement and consent, a
google form link was sent to access the data collection form.

Results: We sent 1204 invitations and 270 (22.4%) students agreed
to participate (medicine 17.4%, nursing 19.3%, pharmacy 36.3%, and
phonoaudiology 27%). Most participants were female (83%), up to 22
years of age (63%), white (69%), and between the first and third years of
the course (64. 5%). Regarding remote education, 51.1% of participants
reported having some degree of difficulty to follow up. Regarding the
perception of social relationships, 37.8% considered themselves to be
compromised, and 72.2% reported not feeling able to act in the COVID
pandemic. Regarding mental health, 74% had high levels of anxiety, and
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transmission to family members, and death may influence
the emotional state of students and health professionals.
The COVID-19 pandemic is unprecedented for healthcare
professionals, requiring new protocols that change the
routine and work process, intensifying experiences of fear,
fatigue, and insecurity, among others. One reviewed study
and an editorial stated that mental health strategies needed
to be intensified for healthcare professionals, as there was
a risk of emotional collapse [2, 3]. The situation may be
even more serious regarding health students, as there is
uncertainty about their training and performance. Studies
before the pandemic already showed a high prevalence of
mental suffering in medical students compared to the general
population [4, 5, 6]. Several factors are associated with the
impairment of students’ mental health, such as pressure to
learn, a large amount of new information, a lack of time
for social activities, contact with serious diseases, and
death. The COVID-19 pandemic and the need to implement
distance learning (DL) could affect students' mental health,
especially in the healthcare area. One study with medical
students during the COVID-19 pandemic showed that 81.4%
of students had psychological or behavioral changes during
the period of isolation, and 79.4% showed poor adaptation to
teaching distance [7]. Given this context and the need caused
by the pandemic for a period of social detachment, including
online classes and academic activities with digital technology
resources, the evaluation of the mental health of health
students has become an important point. This study aimed
to evaluate depression and anxiety frequency and the risk
associated with these symptoms among healthcare students
during the COVID-19 pandemic.

Material and Methods

We conducted a cross-sectional study at the University
of Campinas (UNICAMP), Campinas SP, Brazil, from
September 2020 to December 2020 with healthcare students.
The Research Ethics Committee of the university approved
the study protocol (CAAE: 32634420.90000.5404). The
students consented to participate in the study. We invited the
healthcare students of nursing, pharmacy, speech Therapy,
and medicine courses regularly enrolled at UNICAMP to
participate in the study. We invited the students to participate
by institutional e-mail. We sent three invited e-mail during
the (22/09/2020 a 2/12/2020, monthly). After agreement and
consent, we senta google form link to access the data collection
form. We included students under 18 years of age and we
excluded those who were away from academic activities for
any reason. The google form instrument contained questions
regarding sociodemographic characteristics, issues related
to the pandemic and academic activities virtually. The
students answered The State-Trait Anxiety Scale8 (STAI) [8]
questionnaire that contains a score in three levels of anxiety:
(1) Low level of anxiety: 20 to 40 points, (2) Medium level
of anxiety: 41 to 60 points, and (3) High level of anxiety:
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61 to 80 points, and Beck Scale (Beck Depression Inventory,
BDI-II) (Gorenstein C, Andrade L,1996), with a score of 0
to 3 and total scores ranging from 0 to 63. (1): 0-13, minimal
depression/no depression; (2) 14-19, mild depression; (3) 20-
28, moderate depression; and (4) 29-63, severe depression.
For this study, we calculated a reduced version of the STAI
score, using the proportionality of the values of the original
classification. In the reduced version of the STAI, the score
is divided into three levels of anxiety: (1) Low level of
anxiety: 12 to 18 points, (2) Medium level of anxiety: 19
to 29 points, and (3) High level of anxiety: 30 to 48 points.
We used Cronbach’s a to measure the reliability of the STAI
and Beck scales in the short version. There was high internal
consistency (alpha> 0.60) for both scales. At the end of the
application of the online questionnaire, each participant
automatically received their score value on both scales and
orientation to contact the researchers or the psychological
support centers of each institution if they wished. We used
the Chi-square or Fisher's exact test (for expected values
less than 5) to compare categorical variables between the
two groups. We used the Mann—Whitney test to compare the
numerical variables with the not normal distribution of the
variables. The significance level adopted was P <0.05. Simple
and multiple logistic regression (with stepwise criteria for
variable selection) was performed to study the relationship
between factors associated with anxiety symptoms (high
vs. medium/low) and factors associated with symptoms of
depression (minimal/mild vs. moderate/severe).

Results

We sent a total of 1204, with 270 (22.4%) responses
agreeing to participate (medicine 17.4%, nursing 19.3%,
pharmacy 36.3%, and phonoaudiology 27%). Most
participants were female (83%), up to 22 years of age (63%),
white (69%), and between the first and third years of the
course (64.5%) (Table 1). Most participants reported being
with their family (77.4%), and almost all reported having had
losses in their formation (95.6%) during the pandemic (Table
1). Regarding digital education, 51.1% of the participants
reported having some degree of difficulty in monitoring,
45.5% reported dissatisfaction with remote education, and
62% dedicated more than 5 hours per day to studies (Table
1). Regarding the perception of social relationships, more
than one-third considered being compromised (37.8%), and
72.2% reported not feeling able to act during the COVID
pandemic. (Table 1).

Regarding the mental health of health students, 74% had
high levels of anxiety, and slightly more than a third had
moderate or severe depression (37%) (Table 2). Cronbach’s
coefficient o were > 0.60 for both scales. The Coefficient o
Cronbach’s was 0.886 for anxiety short version STAI scale
and 0.833 for short version Beck Depression Scale.
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Table 1: Characteristics and aspects related to the COVID-19 pandemic of undergraduate students in healthcare courses.

Variable Categories N=270 %
Course Nursing 52 19
Pharmacy 98 36

Phonoaudiology 73 27

Medicine 47 17

Year of the course 1or2 112 42
3 or more 158 59

Age (years) Até 22 years old 170 63
23 years old or more 100 37

Ethinicity White 188 70
Brown or Black 65 24
Other 17 6.3

Gender Female 224 83
Male 44 16
Other 2 0.7

With whom quarantined Family 209 77
Partner 27 10
Friends 15 5.6
Alone 12 4.4
Other 7 2.6

Yes, | totally agree 165 61

_ N Yes, partially agree 93 34
e
No, | totally disagree 2 0.7

| do not know how to evaluate 3 11

Easy access 126 47

Internet access for academic activities Few difficulties 136 50
Many difficulties 8 3

Followed with difficulty 138 51

Regarding digital education Needed help from colleagues/coordinator 46 17
Managed to follow up 86 32

Regarding their study | follow remotely, I'm afraid tsai(; Ea;:: tt(()) ;?;?:r(r)]-i:‘jce classes, get COVID, and 116 43
| follow remotely, | don’t want to go back to face-to-face classes this year 59 22

| follow remotely, | want to go back to the face-to-face classes 53 20
| returned to the face-to-face classes and feel insecure 18 6.7
| returned to the face-to-face classes and feel safe 24 8.9

Dissatisfied 123 46

Regarding digital education, you are Indifferent 53 20
Satisfied 94 35

Less than 50% 41 15

Regarding the remote classes were 50-70% 101 37
equivalent to the face-to-face classes 70 -80% 67 25
80 -100% 61 23
How many hours/day have you Less than 2 hours/day 26 9.6
dedicated to classes or other 2 to 5 hours/day 76 28
academic activities? More than 5 hours/day 168 62
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Table 2: Anxiety and depression scores in healthcare students during the COVID-19 pandemic

13

Questionnaire Scores Categories N=270 %
STAI Anxiety Scale Low 4 1.5
Medium 66 24.4

High 200 74.1

Beck Depression Scale Minimum 117 43.3
Light 53 19.6

Moderate 60 222

Severe 40 14.8

*Anxiety (STAI) and Depression (BECK) scales short versions. Anxiety: Low (12-18 points), Medium (19-29 points), High (30-48 points).
Depression: Minimum (0-8 points), light (9-12 points), moderate (13-17 points), severe (18-39 points)

Table 3: Results of the multiple logistic regression analysis for anxiety and depression symptoms (n 270)

Variables Categories P-Value OR* 95% Confiance Interval
Moderate/severe anxiety
Nursing (ref.) - 1 -
Pharmacy <0.001 65.2 17.8 - 238.8
Course
Phonoaudiology <0.001 920.7 98.7 — 8586.5
Medicine <0.001 376.7 39-3639.2
1 and 2 (ref) - 1 -
Period of the course (years)
03-Jun 0.016 31 1.2-7.9
Moderate/severe depression
| have meaning physical reactions Neverllittle (ref.) --- 1 -
Moderate <0.001 6.1 23-164
Very 0.007 29 1.3-6.1
Social relationships are compromised Neverllittle (ref.) --- 1 -
Moderate 0.191 0.8-3.6
Very 0.007 1.8-6.9
| am afraid to persist with exaggerated concern Neverllittle (ref.) - 1 -
Moderate 0.37 0.7 0.3-1.5
Very 0.031 22 1.1-4.3
Remotol education Satisfied (ref.) - 1 -
Indifferent 0.788 1.1 0.5-2.6
Dissatisfied 0.018 2.2 1.2-44

* OR (odds ratio) = risk ratio for anxiety (n = 70 low/medium and n = 200 high). 95% CI OR = 95% confidence interval for OR. Stepwise criterion
for variable selection. Ref: reference level. All 20 independent variables of the above univariate analysis were considered. * OR (odds ratio) =
risk ratio for depression (n = 170 minimal/mild and n = 100 moderate/severe). 95% Cl OR = 95% confidence interval for OR. Stepwise criterion
for variable selection. Ref: reference level. All 20 independent variables of the above univariate analysis were considered.
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The healthcare students with highest risk of anxiety
symptoms were those in the pharmacy (OR 65.2, 95%, CI
17.8-238.8), Phonoaudiology (OR 920.7, 95%, CI 98.7-
8586.5)and Medicine courses (OR 376.7,95%, C139-3639.2).
Students in the last years of the course (3-6 years) had a 3.1
times higher risk of presenting moderate or severe anxiety
(OR 3.10, 95% CI 1.21-7.921). The factors associated with
moderate or severe depression were the healthcare students
who experienced moderate (OR 6.1, 95%, CI 2.3-16.4) and
severe physical reactions (OR 2.8, 95%, CI 1.3-6.1), those
with very compromised social relationships (OR 3.5, 95%,
CI 3.5, 95%, CI 1.8-6.9), those with a lot of fear of persisting
with exaggerated concern (OR 2.2, 95% CI 1.8-6.9) and those
with a dissatisfactory relationship with remote education (OR
2.3,95% CI 1.2-4.4) (Table 3).

Discussion

Our study showed high levels of severe anxiety and
moderate/ severe depression in healthcare students during the
isolation due to COVID-19 pandemic. The factors associated
with moderate/severe anxiety were the undergraduate course
(nursing, pharmacy, phonoaudiology and medicine) and
period of the course. Moderate and severe depression were
associated with physical symptoms, excessive concern,
compromised social relationships, and dissatisfaction with
remote education reported by the students. We found very
high levels of severe anxiety (74%) and moderate/severe
depression (37%) in healthcare students during the pandemic.
These values are higher than found in a Chinese study with
the general population (16.5% reported moderate to severe
depressive symptoms, 28.8% reported moderate to severe
anxiety symptoms, and 8.1% reported moderate to severe
stress levels) [9]. However, our results are in agreement
with one study conducted in Portugal that compared the
levels of anxiety, depression, and stress among students
and showed a significant increase in psychological distress
during the pandemic [10]. Other study conducted in France
also showed high rates of psychological impairment (16.1%
of university students had severe depression, 74.4% had
moderate and severe depression, and 11.4% had suicidal
ideation), that was associated with the fact that in Europe
the beginning restrictions due to the pandemic began earlier
[11]. The factors associated with moderate and severe
anxiety were the healthcare course type and the period of the
course in the health area. We observed that medical school,
phonoaudiology, and pharmacy students had higher levels
of anxiety. In addition, students in recent years had higher
levels of anxiety, probably because these students needed to
have contact with patients due to the practical courses [12]. In
agreement with our results, one Spanish study was conducted
one year after the ongoing pandemic to evaluate stress among
252 students in healthcare courses, and also showed higher
levels of psychological impairment (showed 13.1% stress,
71.4% anxiety, and 81% depression) [13].In addition, a cross-
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sectional American study evaluated 1,428 students from
40 medical schools, 30.6% reported experiencing anxiety
symptoms, and 24.3% reported depressive symptoms. These
values are lower than found in our study, but they are much
higher levels than similar studies conducted in regular periods
(without the pandemic). They suggested that professors and
coordinators of medical courses should be more attentive
and sensitive to the mental health of students during the
COVID-19 pandemic because they have a higher potential
risk for psychological stress [14,15]. The factors associated
with moderate and severe depression were the course type
and the period of the course in the healthcare area. Several
studies confirm the higher prevalence of depression in
women, which has been observed in the general population,
in university students [16,17], and particularly in medical
students [18], which is manifested in pre-pandemic studies
and is confirmed during the pandemic by COVID-19 [11].
A more comprehensive study included 2,349 students from
9 different countries (Colombia, Czech Republic, Germany,
Israel, Poland, Russia, Slovakia, Turkey, and Ukraine) and
evaluated risk factors for depression and anxiety seeking
to relate them with sociodemographic factors in addition to
exposure to COVID-19 and impact on student well-being.
The authors emphasize that gender was not related to risk
factors for anxiety and depression in all countries evaluated.
The results obtained showed varied predictors of mental
health in the cultural, political, and economic situation of
each location, highlighting the importance of differentiated
psychological intervention and support programs [19].

The perception of the covid with physical symptoms, such
as the information transmitted by the various media, as well
as the social distancing with confinement measures, may have
contributed to the increase in mean scores. The monitoring
of the situation at the global level and the increase in cases
positive for COVID-19 seem to have generated levels of
anxiety, depression, and stress among college students, even
though we know that this would not be a group of higher
risk in terms of lethality [20]. In our results, 77.8% of the
students answered that they were afraid of contracting the
disease and transmitting it to the people they love, in
agreement with the data in the literature. Similarly, it cannot
be assumed that the increase in anxiety, depression, and
stress levels is due only to the pandemic. This may be due
to several other factors (such as personality and perceived
social support). Nevertheless, this study is a starting point for
future research in this area. Due to the COVID-19 pandemic,
the University of Campinas (Unicamp) was the first Brazilian
public university to decree the suspension of face-to-face
activities and change to emergency education activities. The
measure was accompanied by a series of institutional actions,
including the main actions, the access of students to remote
activities in this period, and the updating of teacher training
for the use of digital resources in distance education. In the
healthcare area, gradual plans for resuming activities were
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elaborated, together with Health and Education Policies at
the State and Federal levels. This plan aimed at conducting
practical modules, considered essential for both the training
of undergraduate and graduate students and the service to the
population offered by the different courses of the University
[21]. Dissatisfaction with remote education was associated
with twice the odds of having moderate or severe depression.
Among the many challenges of this period of digital teaching,
we cannot fail to highlight the primary role of the University
and the professors and the responsibility of supporting them
in the difficulties. Our results reflect this because when
questioned about losses in their training due to the pandemic,
the vast majority of students agree that they had losses.
The same occurred about the remote modality; half of our
students reported having some degree of difficulty following,
which led them to feel some degree of dissatisfaction. In
addition, during the pandemic, it was essential to support
the development of digital competencies by the faculty [21,
22]. With this in mind, we can understand that the difficulties
encountered and reported by our students are all the
challenges of that moment. The strengths of our study were
the use of anxiety and depression validated questionnaires.
However, as a limitation of the study, we can highlight the
low rate of response to the invitation to participate in the
study. The reason for the low response may be the fact that
during this period, the students received numerous invitations
to participate in studies of various scopes. Another limitation
is the fact that we did not compare these data with the pre-
pandemic period. Due to the results obtained, with high levels
of anxiety and moderate and severe depression, new studies
with a larger number of students and with an assessment of
the mental health of students in the health area are needed.
The emerging mental health problems related to COVID-19
infection worldwide can evolve into lasting health problems,
isolation, and stigma. Global health measures should be
employed to address psychosocial stressors, particularly
those related to the use of isolation/quarantine, fear, and
vulnerability among the general population. In addition to
these issues, it will be essential to support the development of
digital skills for faculty and students, and together, we think
about strategies to minimize losses. In summary, this study
shows by its results the need to be aware of the psychological
effects of this pandemic on our students and that we need to
think about future strategies for the mental health of these
professionals.

Conclusion

Healthcare students showed high levels of severe anxiety
and moderate/ severe depression. Anxiety is associated
with the course type and the period of the course during the
pandemic period and it is higher in medical students and the
last years of the course. Moderate and severe depression was
associated with factors related to the perception of pandemics
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and social relationships. Dissatisfaction with remote
education contributed to the increase in depression rates.
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