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Aim: This cross-sectional observational study aimed to evaluate
theinfluence of the Universities lockdown measures on academic
perspectives and psychosocial aspects of Brazilian final-
year dental students. Methods: 268 undergraduate students
regularly enrolled in a Dentistry course at public universities
were asked about anxiety, depression, stress sensitivity, and
their academic perspectives by using an online survey. The
Hospital Anxiety and Depression Scale (HADS) was used to
measure anxiety and depression, while the Perceived Stress
Scale (PSS) evaluated stress levels. The academic perspective
was evaluated by five affirmatives regarding possible difficulties
that will be faced when school reopens and after graduation.
The possible association between fear of having COVID-19
with psychosocial outcomes and COVID-19 association with
academic perspectives were analyzed by ANOVA and chi-
square tests, respectively, considering a significance level of 5%.
Results: Considering possible associations between the fear of
having COVID-19 and psychosocial aspects, significant values
were found for anxiety (P = 0.018) and stress sensitivity (P =
0.002). Regarding students' academic perspectives, COVID-19
had significantimpact on less opportunity to perform procedures
(P = 0.023), additional expenses with personal protective
equipment (P = 0.007), and concerns of consulting elderly
people (P = 0.012). Conclusion: The COVID-19 pandemic led to
increased psychological impairments and enlarged concerns
with learning and biosecurity, which might impact academic
perspectives. Thus, being aware of these apprehensions,
university professors and staff can improve the clinical training
of final-year dental students in an empathetic way.
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Introduction

COVID-19 was first identified in December 2019 in the city of Wuhan, China', and
declared a pandemic on March 11, 2020, by the World Health Organization (WHO)?2.
Among the guidelines established for the control and prevention of COVID-19,
social distancing was the most important and widely spread, leading to lockdown
in several countries.

The lockdown changed the daily routine, highlighting challenges as working from
home and education via internet, as well as led to the loss of social connections by
the closure of parks and commercial centers, which modified lifestyle. Thus, the
lockdown protocol has provoked the feeling of loneliness, frustration, anger, uncer-
tainty, and powerlessness®4, which may impact the mental health. Researchers
investigating the immediate psychological response during the initial stage of the
COVID-19 outbreak in China showed that 53.8% of the respondents had moder-
ate to severe psychological impact®, and it could be increased as the pandemic
scenario continues.

This perception can be further aggravated when university students are consid-
ered. Even before COVID-19, it was estimated that 15 to 25% of university students
have some mental disorder®, being those aged from 18 to 20 the most vulnerable to
depression and anxiety’. The COVID-19 pandemic led to the suspension of in-per-
son academic activities, and most of them were transferred to online platforms.
Remote education has been a temporary strategy to enable classes, exams, and
group discussions, maintaining teaching-related activities. Nevertheless, it cannot
replace in-person lessons, which are essential for the development of skills and
attitudes for integral education®. Teaching dentistry encountered significant chal-
lenges because it requires hands-on training and patient-care experiences to fully
learn dental procedures. Therefore, especially for pre-clinical and clinical students,
online education has several limitations®, which may lead to higher levels of stress
considering the uncertainties’.

Thus, dental students are at high risk of developing mental health problems caused
by concerns about the redesigned classes, inability to fulfill clinical requirements for
graduation and its consequences on their future profession, additional spending on
personal protective equipment (PPE), and safety concerns, as the fear of possible
cross-contamination between students, patients, and family members''. Moreover,
considering the negative impact of the pandemic on the economy, it is not known
whether patients will be able to continue dental treatments when the university
reopens. It is also expected to lower the number of clinical appointments to minimize
possible contact among people in the waiting room and to ensure proper disinfection
of the office, dental chair, and materials'®, which will consequently reduce the number
of hours of patient-care practice.

The final-year students' concerns may still be associated with the fear of a
potential economic recession and lower job offer, besides the occupational risks
post-pandemic. The Occupational Safety and Health Administration (OSHA.gov)
has classified the dentist's profession at "very high risk” to potential exposure to
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coronavirus through aerosol-generating procedures' 2. Thus, it is expected higher
costs to implement additional precautions in infection control, which may discour-
age professionals from starting the career'®. Therefore, this study aimed to evaluate
the influence of the COVID-19 pandemic on academic perspectives and psychoso-
cial aspects of Brazilian final-year dental students.

Material and Methods

Experimental Design

This cross-sectional observational study was previously approved by the local Eth-
ics Committee (CAAE: 38129220.7.0000.5418) and included undergraduate students
regularly enrolled in the last year of Dentistry course at public universities of S&o
Paulo, Brazil. This survey evaluated the effects of the COVID-19 pandemic on the aca-
demic perspectives of dental students, as well as on anxiety, depression, and stress
levels. The research was conducted by using an online form, via Google Forms (Goo-
gle; Mountain View, CA, USA).

Sample and e-Survey

Students enrolled in the final year of public dental schools in Sdo Paulo were con-
sidered for this research. Sdo Paulo is the most populous state in Brazil, with 46.3
million inhabitants, which represents 21.9% of the Brazilian population. It has seven
public dental schools, affiliated with three universities: The University of Sdo Paulo,
the University of Campinas, and the Sdo Paulo State University. Thus, the sample
size calculation considered the 597 students registered on them. For an 80% power,
design effect of 1.0 and 95% confidence level, 233 students should participate in
this study.

The first page of the online questionnaire presented the Informed Consent Form,
which explained the research aims, reported potential risks and highlighted the
benefits. Participation was voluntary and not paid; thus, those who accepted the
invitation, digitally signed the Informed Consent Form before proceeding to the
structured questionnaires. The average time to fill out the entire questionnaire
was approximately 15 minutes. Invitation to participate was sent by email and
Whatsapp® and the form could be filled out via smartphone, tablet, computer, or
any compatible electronic device. Data collection was conducted from September
28 to October 10, 2020.

Initial data collection comprised socioeconomic data, such as sex, monthly income,
house sharing, alcohol consumption, smoking habits, and use of medications. More-
over, participants should answer in which dental school was enrolled, and if they
already had or were afraid of having COVID-19.

Anxiety, Depression and Stress Levels

The validated Portuguese version' of the Hospital Anxiety and Depression Scale
(HADS) was used to measure anxiety and depression. HADS is a 14-item question-
naire, seven related to anxiety and seven exploring depression. The HADS questions
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address fears, insecurities, joy, slowness, restlessness, among others, and answers
are related to the frequency in which the respondent experienced the situations. The
score for each item can vary from 0 to 3, with a maximum score of 21 points. Thus,
scores from 0 to 7 indicated no anxiety/depression, 8 to 10 mild anxiety/depression,
from 11 to 14 moderate anxiety/depression, and scores from 15 to 21 would denote
severe anxiety/depression's.

The Portuguese version of the Perceived Stress Scale (PSS)'* was used to measure
stress levels. The PSS was constructed to evaluate how unpredictable and uncontrol-
lable life events were in the last 30 days, from the individual viewpoint. It is a 10-item
questionnaire, answered on a Likert scale, ranging from never (0) to always (4) for
guestions in a negative tone, while for questions with a positive tone this punctuation
was inverse'4 The PSS may be scored from 0 to 40, and higher values mean higher
stress levels.

Academic Perspectives

The academic perspectives of dental students dealing with the school closure due
to the COVID-19 pandemic were evaluated by five affirmatives regarding possible
difficulties that will be faced when school reopens and after graduation. The sen-
tences were constructed based on published literature regarding dental education
during and post-COVID-19 era®'". Volunteers should indicate whether they agreed,
disagreed, or ‘do not have an opinion' (neither agree nor disagree), on each of the
statements below:

1. "Due to the COVID-19 pandemic, | will have fewer opportunities to perform dental
procedures when the clinical practice return”,

2. "Due to the COVID-19 pandemic, | will have less chance to learn techniques and |
will be less prepared as a dentist";

3. "Duetothe COVID-19 pandemic, it will be necessary a higher clinical time to sani-
tize the environment and change the PPE, which will hinder clinical care”,

4. "l am worried about the additional expenses with PPE, mandatory for the clinical
care"; and

5. "When the clinics restart, it will be very worrisome to consult elderly patients, con-
sidered a risk group for COVID-19".

Statistical Analysis

The data collected on the digital platform were exported and tabulated. Initially,
descriptive statistics were performed to identify frequencies and distributions of
the outcomes. Then, analysis of variance was used to test the possible association
between fear of having COVID-19 with psychosocial outcomes, while likelihood ratio
chi-square was used to verify its association with academic perspectives. The study
hypotheses were tested considering a significance level of 5% and minimum power
of 80%. The SAS software version 9.3 (SAS Institute, Inc., Cary, NC, USA) was used for
all analyses.
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Results

Considering the total amount of final-year students from public universities in Sao
Paulo, the response rate was 52.8% (n = 315). However, exclusion due to the use
of antidepressants (n = 47) yielded a final rate of 44.9% (n = 268). Participants' age
varied between 19 and 55 years, mean age of 23.7 £+ 2.8 years (median = 23 years).
Volunteers' distribution according to each dental school is shown in Table 1.

Table 1. Distribution of volunteers according to the dental school.

Participants (n) Response Rate (%)
USP - S&o Paulo School of Dentistry 58 (13 M; 45F) 43.6
USP - Bauru School of Dentistry 17 (5M;12F) 37.8
USP - School of Dentistry of Ribeirdo Preto 22 (5M;17F) 26.5
UNICAMP - Piracicaba Dental School 51 (8 M; 43 F) 69.9
UNESP - School of Dentistry of Aragatuba 48 (10 M; 38 F) 49.0
UNESP - Araraquara School of Dentistry 32(2M;30F) 41.0
UNESP - School of Dentistry of Sdo José dos Campos 40 (4 M; 36 F) 46.0

USP University of Sdo Paulo; UNICAMP, University of Campinas; UNESP, State University of Sdo Paulo; M, male;
F, female.

Most participants were female (82.5%), with monthly income between 4 and 10 min-
imum wages (Brazilian currency), representing the middle and upper-middle class.
While during regular academic activities only 29.1% used to live with parents, during
lockdown this amount increased to 85.5% (see Table 2). From the respondents, only
9 students reported that already had COVID-19, but the fear of having COVID-19 was
confirmed by 82.1%.

Table 2. Socioeconomic characteristics of participants.

Characteristic N %
Gender
Female 221 82.5%
Male 47 17.5%

Monthly income (Brazilian minimum wage — RS)

<4 70 26.12%
>4and<10 134 50.00%
>10 58 21.64%
Not reported 6 2.24%

Housing before COVID-19 outbreak

Alone 53 19.78%

With family 78 29.10%

With friends 126 47.01%

With a partner 11 4.10%
Continue
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Continuation

Housing during lockdown

Alone 9 3.36%
With family 229 85.45%
With friends 12 4.48%
With a partner 18 6.72%

Considering the psychological outcomes, the frequency of participants classified as
having no, mild, moderate, or severe anxiety and depression are presented in Fig-
ure 1. As for the academic perspectives after the COVID-19 pandemic, most of the
volunteers are in accordance that they will have difficulties when returning clinical
activities, as shown in Table 3.

(A) Anxiety (B) Depression

[l Absent [l Mild [l Moderate [l Severe
Figure 1. Distribution of anxiety (A) and depression (B) symptoms among the volunteers.

Table 3. Possible worries associated with clinical care after COVID-19 pandemic, and the percentage of
agreement of final-year dental students.

Worries about academic perspectives Agree Disagree  No opinion

W1- Due to the COVID-19 pandemic, | will have fewer opportunities

L . 2% 7% 1%
to perform dental procedures when the clinical practice return. 89.2% 3.7% 7%

W2- Due to the COVID-19 pandemic, | will have less chance to learn

techniques and | will be less prepared as a dentist. 72.8% 13.1% 14.2%

W3- Due to the COVID-19 pandemic, it will be necessary a higher
clinical time to sanitize the environment and change the PPE, which 86.2% 4.9% 9.0%
will hinder clinical care.

W4-1am worried about the additional expenses with PPE,

mandatory for the clinical care 82.1% 9.0% 9.0%

W5- When the clinics restart, it will be very worrisome to consult

elderly patients, considered a risk group for COVID-19. 85.4% 4.5% 10.1%
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Possible associations between fear of having COVID-19 and mean values of anxiety,
depression, and stress are reported in Table 4. Moreover, it was also associated with
the affirmatives representing academic perspectives for school reopening.

Table 4. Mean (standard deviation) or frequencies of the evaluated outcomes considering the fear of
having COVID-19.

Afraid of having Not afraid of having

COVID-19 COVID-19 P-value
(n=220) (n=48)
Psychosocial Assessment*
Anxiety 10.00 (4.03) 8.35 (5.52) 0.018
Depression 7.01 (3.99) 6.35 (4.64) 0.318
Stress 23.87 (5.51) 20.90 (7.21) 0.002
Academic Perspectives ¥
W1 90.91% 81.25% 0.023
W2 75.45% 60.42% 0.107
W3 87.27% 81.25% 0.457
w4 85.45% 66.67% 0.007
W5 88.58% 70.83% 0.012

W1, W2, W3, W4, W5, affirmatives about academic perspectives that can be found in Table 3.
*Data represented by mean (standard deviation);
*Data represents the relative frequency of agreement for each affirmative.

Discussion

This internet-based research assessed final-year dental students from Brazilian pub-
lic universities in lockdown, regarding academic perspectives and psychosocial out-
comes, as well as their association with students’ fear of having COVID-19. It was
found moderate levels of anxiety and stress, while depression symptoms were absent
in more than half of the participants. Furthermore, the great majority of participants
agreed that they will have technical difficulties in clinical care and spend significantly
more time and money on biosecurity protocols.

Brazil is now considered the epidemic center of the COVID-19 pandemic, due to the
steadily increasing caseloads'®. While several countries had overcome COVID-19
first wave and are now suffering the so-called second wave, Brazil has only expe-
rienced a downward trend in hospitalizations between August and November 2020
but has never completely controlled the pandemic. The richest and most populous
state of the country, Sdo Paulo, is responsible for approximately 20% of all cases
and deaths, despite the efforts to implement lockdown measures as soon as the
WHO declared COVID-19 as a pandemic. Thus, public dental schools have been
closed since March 13, 2020, and remained without clinical practice until January
2021. The three universities evaluated are highly developed and the only Brazilian
ones included in the Top 50 QS World University Ranking. However, the pandemic
challenges imposed on dental teaching seem similar to several dental schools
around the country and worldwide.
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The sample was mainly represented by female subjects. Although it could be
considered a limitation, when evaluating students enrolled in dental schools, the
response rates for each sex are similar. It can be supposed that this trend occurs
in the entire country, since the number of female dental students are expressively
higher than males, with approximately 83,500 females enrolled in 2017'¢. As for
monthly income, our results are comparable with those obtained in a previous
study conducted in Brazilian Northeast'”, and volunteers could be deemed as
middle-to-upper middle class.

Considering the anxiety levels, 53.4% of volunteers had mild to moderate anxiety, and
only 13.8% showed severe anxiety. These results are in accordance with several pub-
lished studies, in which participants had mostly mild to moderate anxiety related to
the COVID-19 pandemic'®?%. The anxiety of undergraduate students during the pan-
demic is especially related to uncertainties about future employments, worries for
familiar and own safety, loss of social connections, media speculation and ‘culture
of fear', prolonged home lockdown, and loss of familiar income'®?3, All these factors
are also possibly related to the moderate stress levels found in the present study.
Khan et al. (2020)% found event higher values, reporting that more than 69% of college
students were suffering from mental stress.

Conversely, less than half of the volunteers (42.5%) had mild to severe depressive
symptoms. A previous study, conducted between February and April 2020, found that
35.5% of participants reported mild to moderate depression?*. Prolonged self-isolation
may modify neurotransmitters' function, reducing serotonin levels. It is relevant to
observe that this survey was assessed in October 2020, seven months after school
closure, which represented a sample after long periods of lockdown and uncertainties
regarding graduation.

Despite 42.5% of depressive symptoms are a considerably high percentage, another
study found that 82.4% of university students from Bangladesh presented some
symptoms of depression?. The authors report that Bangladesh students have a his-
tory of high levels of depression and anxiety due to the lack of family and social sup-
port, and concerns about the professional future. As for the present study, although
students were worried about their future, during lockdown they had moved in with
their parents, which could be psychological support?.

For the affirmative that the COVID-19 pandemic would result in fewer opportunities
to perform dental procedures when the clinical practice return, 89.2% agreed with
the statement. Considering a lower possibility of learning techniques and being less
prepared for the job market, 72.8% of the participants demonstrated this concern.
Van Doren et al. (2020)° corroborate our findings, stating that the lack of practice and
clinical experience will occur due to the limitations of pre-clinical and clinical teach-
ing. It is known that dentistry is a course that requires hands-on training, and despite
online teaching is vital in continuing didactic learning during the COVID-19 pandemic,
it does not replace in-person clinical experiences.

Regarding biosafety, concerns about longer clinical time for environmental sanitization
and PPE replacement were confirmed by 86.2% of the respondents, while worries due
to additional costs with PPE needed for clinical care were expressed by 82.1% of the
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participants. To the best of our knowledge, no previous studies have addressed those
issues. Due to the COVID-19 pandemic, students and professionals have to redou-
ble infection control practices, demanding more protective materials to be used (face
shield, N95 mask, cloak), and, consequently, increasing expenses with these materials
that have already gone through an astonish inflation. These extra expenses may dis-
courage or even hinder some of these students from public universities to continue
their studies. Therefore, institutions should empower students in need, aiming to do not
compromise their performance, and, thereby, increase students' stress levels.

Finally, considering that elderly patients are at increased risk of severe illness from the
virus that causes COVID-19, 85.1% of the students reported being very worried about
consulting this population. The literature reports that aerosol production, violation of
cross-infection protocols, and inadequate prevention for infection control in dental
clinics may increase the possibility of transmitting the disease?-?°. Dental students
have reported being afraid not only of becoming infected but also of contaminating
people around them. Procedures, such as endodontics and surgery, are the ones with
higher-reported concerns, possibly due to the increased aerosol production?.

Although this research has obtained important answers on psychosocial aspects and
academic perspectives of university students, some limitations should be consid-
ered. Data collection was conducted only in October 2020, during the seventh month
of lockdown. Different results could have been obtained if we had evaluated the stu-
dents in the early stages of pandemic onset, or even by January 2021, ten months
after dental school closure. Also, it would be interesting to assess these students
when universities reopen to confront the academic perspectives reported here with
the reality faced by them. A possible shortcoming of this study was volunteers' selec-
tion, which was limited only to public universities of Sao Paulo. It would be relevant to
compare this population with students from all over Brazil, and also consider those
from private universities. Therefore, further assessments and comparisons are highly
encouraged, since they may assist professors and universities to deal with dental
students during and after the pandemic.

In conclusion, considering final-year dental students, the COVID-19 pandemic led to
increased anxiety, depression, and stress levels, alongside enlarged concerns with
learning and biosecurity, that might impact academic perspectives.
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