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Abstract: The objetive of this study was to evaluated the quality of sleep, degree of drowsiness, and
stress index of dentistry students during the COVID-19 pandemic. Methods: This study was
conducted among dentistry students from two universities, obtaining data at baseline and 10
months after the pandemic. The Pittsburgh questionnaire, Epworth sleepiness scale, and Cohen
perceived stress scale were used to assess sleep quality, sleepiness index, and stress level,
respectively. Statistical analyses were performed using Generalized Estimating Equations, with
binary, ordinal, and linear logistic regression. Results: Baseline sleep quality had a positive influence
on sleep quality compared with the assessment after 10 months. Drowsiness is influenced by factors,
such as the time of assessment, income of up to one salary, and physical activity. There was greater
drowsiness 10 months after the pandemic. High stress levels were observed during both
assessments. Female sex, deteriorated family relationships, and lack of physical activity increase the
risk of stress. Conclusion: The quality of sleep was positively affected during the pandemic period,
remaining high, and drowsiness increased.

Keywords: sleep; drowsiness; stress; COVID-19

1. Introduction

The pandemic decree issued by the World Health Organization (WHO) and the
recommendation to practice social isolation to control the spread of the new coronavirus strain,
SARS-CoV-2, were unforeseen external shocks for healthcare teaching institutions and has
significantly affected the routines of students around the world.

In Brazil, most public educational institutions initially opted to suspend their activities
completely. Conversely, private institutions implemented diverse and dynamically modified policies
to ensure the viability of their academic activities. Therefore, their classrooms became virtual [1,2].

The challenge was even greater for undergraduate courses in health, in which contact with
patients and laboratory practices are common forms of teaching and learning, which are unfeasible
in remote teaching. Given that before the pandemic, health courses were already known to cause
stress and poor sleep quality [3-5], the question was raised about how these students would fair
biopsychosocially during the isolation period.

High levels of stress and deficiencies in sleep quality often lead to compromised body
homeostasis, which can result in mental and dietary imbalances, decreased cognition, and even
suicide [6-8].

Therefore, the objective of this study was to evaluate the quality of sleep, degree of drowsiness,
and stress index during the COVID-19 pandemic, to gain deeper understanding of the physical and
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emotional well-being of students during this period. It is important to develop strategies that
effectively support preventive measures for unexpected and adverse situations such as COVID-19,
particularly to foster healthier academic routines. We hypothesized that there would be no change in
sleep quality, drowsiness, or stress levels during the COVID-19 pandemic.

2. Materials and Methods
2.1. Study Design

This study was approved by the Research Ethics Committee of the Universidade Ceuma (No.
3,893,922) and conducted in accordance with the principles of the Declaration of Helsinki. This was
a longitudinal study in which participants were evaluated in two stages: the first in April 2020
(baseline) and the second in February 2021, following the reporting guidelines of Observational
Studies in Epidemiology [9].

A sample was selected consisting of dentistry students from a private university in Sao Luis,
Maranhao, Brazil (UPR), and from a public university in Uberlandia, Minas Gerais, Brazil (UPU).

At the baseline of the UPR group, 136 students who were in remote classes participated. In the
second assessment, 96 students participated, who, in that period, were in hybrid activity (remote
theoretical classes and in-person clinical/laboratory practical activities).

At the baseline of the UPU group, which had a total interruption of activities for 5 months, 283
students participated. In the second evaluation, 256 students who were in remote activities
participated.

2.2. Inclusion and Exclusion Criteria

Dentistry students who accepted the invitation to participate in the study, who were enrolled at
the participating universities were included. Those who completed their degrees before the second
stage of the study were excluded.

2.3. Sampling

Convenience sampling was used, and the students were invited to participate with an
explanatory and motivational video about the research to be conducted. To participate, volunteers
joined a WhatsApp® group created for the research. A link to the Google Forms survey was sent to
potential research participants. The form contained an informed consent form, granting access to
sociodemographic, sleep quality, drowsiness, and stress questionnaires. The link remained open for
48 h.

2.4. Sociodemographic Data

Participants answered questions related to their sociodemographic profiles, including age,
gender, marital status, family income, and type of residence. In addition, they answered questions
related to their social life (what they missed most and whether they engaged in physical activity),
family life (who they lived with, the number of people in their household, and their relationships
with these individuals), and academic life. In the second stage, four questions were added that
addressed the impact of COVID-19 on family and professional lives.

2.5. Assessment of Sleep and Drowsiness

We used Pittsburgh sleep quality index [10] in association with the Brazilian version of the
Epworth sleepiness scale [11]. Sleep quality was considered poor when the sum of the seven
components evaluated (quality, latency, duration, efficiency, disturbance, medication use, and
daytime dysfunction) was greater than five, indicating poor sleep quality in two components or
moderate difficulty in more than three components. If the result was less than five, the sleep was
considered of good quality.



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 March 2024 d0i:10.20944/preprints202403.1504.v1

The Epworth Drowsiness Assessment Questionnaire contains eight questions about everyday
situations in which the individual feels like dozing or sleeping, with a maximum score of 24 points.
Values of up to 10 indicate little drowsiness, while values greater than 10 indicates excessive
drowsiness, and greater than 16 indicates severe drowsiness.

2.6. Stress Assessment

The full version of Cohen's Perceived Stress Scale [12], consisting of 14 questions, was used. The
response scores ranged from 0 to 4 (0= never; 1= almost never; 2= sometimes; 3= almost always; and
4= always). However, for questions 4, 5, 6, 7, 9, 10, and 13, their scores were inverted because of their
positive connotation (4= never, 3= almost never, 2= sometimes, 1= almost always, and 0= always). The
total score ranges from 0 to 56 and the higher the score, the higher the stress level.

2.6. Statistical Analysis

After calculating the absolute and relative frequencies of the responses to each question for the
UPU and UPR groups, a chi-square test was used to assess whether there was a significant difference
between the participants from the two universities for each question in the questionnaire. In cases
where the chi-square test was not applicable, the Fisher's exact test was used.

Generalized Estimating Equations (GEE) were used to examine the impact of whether
university, gender, family income, relationship with household members, daily activities, and
engagement in physical activity on sleep quality, degree of drowsiness, and stress during the research
period. Analysis options included binary logistic regression, ordinal logistic regression, and linear
regression.

All analyses were performed using the IBM SPSS Statistics for Windows software, v.26 (IBM
Corp, Armonk, NY, USA) with a significance level of 5%.

3. Results

A total of 419 and 352 participants were selected according to the eligibility criteria at baseline
and after 10 months, respectively (Figure 1).

Assessment according to eligibility
criteria

|

l Baseline (n=419) l
Private University — UPR (n=136) Public Un'iversit}:' - UPU (n=283)
Collection period: April 2020 Collection period: July 2020
4
20 Excluded - Graduated ( n=20) +11 Excluded - Graduated ( n=11)
20 Lost ( n=20) < Deleted and Lost > +16 Lost (n=16)

Follow-up after 10 months (n=352)
Private.Univer.sity - UPR (n=96) Public University - UPU ( n=256)
Collection period: February 2021 Collection period: May 2021
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Figure 1. — Flowchart of the different phases of the study.

Table 1 shows the absolute and relative frequencies of responses for each sociodemographic
variable according to the groups, together with the p-values resulting from the chi-square or Fisher

's exact test.

Table 1. — Absolute and relative frequencies of sociodemographic data responses and the influence of

COVID-19 on students’ family and professional lives.

UPU (%)  UPR (%) P
Gender Feminine 208 (73.5) 101 (74.3) 0.867
Masculine 75 (26.5) 35 (25.7)
Race Mixed race or brown 75 (26.5) 61(44.9) <0.001
White 183 (64.7) 60 (44.1)
Black 21 (7.4) 11 (8.1)
Yellow 4(1.4) 4(2.9)
marital status Single 279 (98.6) 126 (92.6) 0.006
Married 2(0.7) 6 (4.4)
Unity stable 2(0.7) 4 (2.9)
Family income up to 1 salary 14 (4.9) 7 (5.1) 0.907
+from 1 to 3 salaries 91 (32.2) 49 (36.0)
+ from 3 to 5 salaries 91 (32.2) 39 (28.7)
+ from 5 to 15 salaries 73 (25.8) 33 (24.3)
+ 15 salaries 14 (4.9) 8 (5.9)
Lives with Spouse 15 (5.3) 1(0.7) 0.229
Parents / sibling 242 (85.5) 123 (90.4)
Relatives 17 (6.0) 9 (6.6)
Friends 3(1.1) 1(0.7)
Alone 6(2.1) 2 (1.5)
Number of children No he has son 283 100.0) 128 (94.1) <0.001
1 0 (0.0) 6(4.4)
2 0 (0.0) 1(0.7)
3 or more 0(0.0) 1(0.7)
Improved a little 51 (19.9) 19(19.8)  0.009
Improved very much 29 (11.3) 13 (13.5)
The relationship with the It got a little worse 43 (16.8) 8 (8.3)
people who live with It got very worse 8(3.1) 1(1.0)
you: Stays the same 118 (46.1) 44 (45.8)
I live alone 7(2.7) 11 (11.5)
Comparing the beginning of 1.1 don't worry as much as I 6(2.3) 3(3.1) 0.103

the Pandemic with the current
moment, please select the
option that best represents you

current health status

used to
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2. I worry more about my 155(60.5) 46 (47.9)
family than about myself
3. I worry about myself and 95 (37.1) 47 (49.0)
my family
Considering the Pandemic 1.Iworry alittlebecauselwill 94 (36.7) 53 (55.2) <0.001
situation, select the option that soon be part of the job market
best represents you
professionally
2. I have no concerns about 41 (16.0) 4(4.2)
this at the moment
3. 1 have great concerns 121 (47.3) 39 (40.6)

because the recession is big

Had COVID Yes 55 (21.5) 27 (28.1)  <0.001
No 173 (67.6) 43 (44.8)
Perhaps 28 (10.9) 26 (27.1)
I'lost a family member or Yes 110 (43.0) 49 (51.0) 0.175
friend No 146 (57.0) 47 (49.0)

The only independent variable that influenced sleep quality was the moment of assessment
(ExpB =0.627; 95%CI=0.480-0.819), indicating that the baseline had a positive influence on sleep (Exp
0.627; 95%CI1=0.480-0.819 ) (Table 2).

Table 2. — Generalized Estimating Equations with the option of binary logistic regression, to assess
the impact of university, gender, family income, relationship with household members, the daily
routine and engagement in physical activity on quality of sleep over time.

Parameter Exp(B) 95%CI P

University UPR 1,137 0.776 1,666 0.510
UPU 1

Gender F 1,064 0.726 1,560 0.750

M 1 . . .

Assessment Baseline 0.627 0.480 0.819 0.001
moment _ 10 months 1

up to 1 salary 3,229 0.966 10,799 0.057

1 to 3 salaries 1,079 0.560 2,079 0.820

Income 3 to 5 salaries 1,085 0.554 2,126 0.812

5 to 15 salaries 0.876 0.447 1,718 0.700

+ 15 salaries 1 . . .

Relationship with Ilive alone 1,179 0.388 3,581 0.771

household It got worse very 2,292 0.809 6,496 0.119

members It got a little worse 1,665 0.881 3,145 0.116

Stays the same 0.890 0.538 1,473 0.650

Improved a little 0.738 0.407 1,338 0.317
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Very improved 1 . . .
Routine Only study 667 0.405 1,096 0.110
Study and others activities 1 . .
Physical activity No 1,303 0.955 1,778 0.095
Yes 1

The type of university, relationships with the household members, and routine did not influence
the degree of drowsiness (p>0.05). However, gender (p=0.009), assessment time (p<0.001), family
income (p=0.017), and physical activity (p=0.027) were associated with degree of drowsiness (Table
3). Additionally, females were more likely to experience severe drowsiness (ExpB =1.736,
95%CI=1.149-2.622). The frequency of “little drowsiness” was more at baseline than in the second
assessment (ExpB = 0.579; 95% CI=0.454-0.737). Low family income of up to one minimum wage, was
associated with severe sleepiness (ExpB = 3.266; 95% CI=1.241-8.594). Additionally, lack of physical
activity was found to contribute to higher rates of severe sleepiness (ExpB =1.411; 95% CI=1.039 -
1.917).

Table 3. — Generalized Estimating Equations with the option of ordinal logistic regression, to assess
the impact of university, gender, family income, relationship with household members, the daily
routine and engagement in physical activity on the degree of drowsiness over time.

Parameter Exp(B) 95%CI P
University UPR 0.881 0.612 1,269 0.496
UPU 1 . . .
Gender F 1,736 1,149 2,622  0.009
M 1 . . .
Assessment moment Baseline 0.579 0.454 0.737 <0.001
10 months 1

up to 1 salary 3,266 1,241 8,594 0.017
1 to 3 salaries 1,355 0.661 2,777 0.407

Income 3 to 5 salaries 1,487 0.719 3,075 0.285
5 to 15 salaries 0.894 0.429 1,860 0.764

+ 15 salaries 1 . . .

Relationship with household Ilive alone 1,352 0.547 3,340 0.514
members It got very worse 1,529 0.610 3,829 0.365

It got a little worse ~ 0.928 0.512 1,682  0.806
Stays the same  0.710 0.435 1,160 0.171
Improved a little ~ 0.818 0.467 1,436 0.485

Improved very 1 . . .
Routine Only study 787 0493 1,257 0.317
Study and others 1
activities
Activity physical No 1411 1,039 1917 0.027
Yes 1

The female gender (ExpB =38.264; IC 95%=6.357-230.304), the relationship with household
members (ExpB =1233; CI 95%=17.872-85116.035) and the lack of physical activity (ExpB =7.800; CI 95
%=1.786-34.077) influenced the degree of stress (Table 4).
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Table 4. — Generalized Estimating Equations with the linear regression option, to assess the impact of
university, gender, family income, relationship with household members, daily routine and
engagement in physical activity on the degree of stress over time.
Parameter Exp(B) 95% CI P
University UPR 0.093 0.013 0.680 0.019
UPU 1 . . .
Gender F 38,264 6,357 230,304 0.001
M 1
Assessment moment Baseline 1,535 0.483 4,879 0.468
10 months 1
up to 1 salary 2,413 0.055 106,059 0.648
1 to 3 salaries 5,200 0.392 68,971 0.211
Income 3 to 5 salaries 4,833 0.364 64,087 0.232
5 to 15 salaries 2,982 0.237 37,582 0.398
+ 15 salaries 1 . . .
Relationship with Ilive alone 2,390 0.020 290,518 0.722
household members It got very worse 1233.357 17,872 85116.035 0.001
It got a little worse 26,878 1,714 421,372 0.019
Stays the same 0.986 0.114 8,552 0.990
Improved a little 1,141 0.091 14,249 0.919
Improved very 1
Routine Only study 0.200 0.020 1,984 0.169
Study and others 1
activities
Activity physical No 7,800 1,786 34,077 0.006
Yes 1

4. Discussion

Unexpected events can trigger biopsychosocial imbalances, which manifest in varied ways and
intensities, depending on the vulnerability of the affected groups.

In this study, participants were predominantly young, single, without children, and primarily
professional students, with a family income exceeding one minimum wage. Throughout the first and
second assessments during the pandemic, they continued to reside with their parents, maintaining
an unchanged family dynamic.

These findings suggest that the socioeconomic and familial circumstances of the participants
were privileged, since during that period, a substantial portion of Brazilian society faced emotional
support deficits and precarious economic conditions, such as food insecurity and reliance on financial
assistance from government or third-party sources [13,14]. Despite this apparent shielding, the
participants showed a high level of stress at baseline, and the proposed hypothesis was rejected
because of the influence of the pandemic on all variables.

Stress is expected in student groups, especially in the health aspect, irrespective of the pandemic,
as they are young adults navigating the transition from high school to university or from education
to professional life, facing the academic and social pressures inherent in working directly with human
life [7,15-20]. However, at baseline, activity was suspended in the UPU and reduced in the UPR.
Therefore, it is inferred that this high percentage of stress was caused not only by the changes
imposed by COVID-19 in the social and academic routines of students but also by the fear instilled
by the spread of the disease, which resulted in fatalities worldwide [21-23].
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It is important to note that even after 10 months, stress levels remained high. Therefore, the
passage of time did not sufficiently alleviate the impact of COVID-19. This persistence is attributed
to the ongoing disruption in the students' social and academic routines, exacerbated by fears of the
disease perpetuated by emerging variants. Furthermore, apprehension about the job market persisted
amid the economic recession in Brazil and globally [6,13,23].

Although the literature indicates that sleep is altered in situations of high stress [8,22-25], this
relationship was only observed at baseline in this study. During this period, despite students being
outside of their academic routines and having more flexibility to adhere to their natural sleep
patterns, it did not lead to an improvement in sleep quality. Several surveys conducted with
university students during the pandemic revealed that while sleep duration had increased, sleep
quality was low owing to emotional instability [8,21,22,26-29]. In a group of students at the
University of Toronto, there was an observed increase in the frequency of stressful dreams and
nightmares, with 40% reporting dreams specifically related to the pandemic [30].

In addition to stress, the students' sleep patterns were significantly influenced even after 10
months. Despite the initial impact of the pandemic subsiding and social restrictions easing, their sleep
quality worsened over time. [7,16,22,29,31,32].

Pre-pandemic research has demonstrated that university/education-related pressures, social life,
and the abusive use of technology are the main factors contributing to jet leg, and, consequently, poor
sleep quality and drowsiness. However, during the pandemic, only screen time was increased
[28,33,34].

A study conducted with medical students in Greece in the second year of the pandemic revealed
data that were partially divergent from this research. Sleep quality was poor, stress levels were high,
and 16% of the sample revealed suicidal ideation. Considering that vaccines were not yet been
released in Greece and that the second wave of the disease was beginning, these facts may have
contributed to the results [32],

Drowsiness, which is generally linked to poor sleep quality [29,35], presented lower rates at
baseline in this study, despite sleep during this period being considered of poor quality. Apparently,
this was owing to a possible increase in sleep duration, as confirmed by several studies conducted
during the pandemic [15,21,26,27]. Another factor that must have contributed was the elimination of
the time spent commuting [15,17,27,35], as activities at the UPR were online, and at the UPU, there
was absence of activity. However, after 10 months, an increase in drowsiness was observed. This
result is believed to be due to greater academic demand, which led to a decrease in the freedom of
time to plan breaks.

When correlating the variables—physical activity, income, interpersonal relationships, sex, and
university —with sleep, drowsiness, and stress, it was observed that sleep was the only factor that
was not influenced by these variables. However, this has not always been reported in the literature,
where a relationship with some of these factors has generally been found [25,36,37]. It seems plausible
to infer that this relationship was not established because of the sociodemographic and economic
characteristics of the participants and their confinement [16,29,31].

Drowsiness was influenced by family income, physical activity, and sex, the latter two of which
also influenced stress. Severe drowsiness has been observed among students with low family
incomes. Economic restrictions lead to greater participation in domestic activities, reducing the
chances of a more adequate environmental structure, and limiting the practice of physical activity.
These factors may have contributed to the increased drowsiness. In a study in Germany, it was
observed that support programs for students with a low family income, which facilitated
participation in physical activity, reduced the degree of drowsiness [38].

Frequent physical activity is considered one of the pillars of a healthy life and an effective
strategy to help reduce negative emotions, as it contributes to the production of serotonin. Serotonin,
also known as the feel-good hormone, is a vital neurotransmitter for emotional regulation, hunger,
sleep, and pain; therefore, it is an important factor for better quality sleep, less daytime drowsiness,
balanced diet, and lower stress [25,39,40]. This explains why this study observed a relationship
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between students who did not practice physical activity and higher rates of severe drowsiness, as
well as higher stress scores.

In most studies involving stress, the female sex is the most affected. In this study, there was no
significant difference, and a greater association with severe drowsiness was observed. Several studies
have associated this with women's greater sensitivity to external factors, greater concern for their
family, and increased domestic obligations during the COVID-19 pandemic. Hormonal factors,
especially estrogen, are increasingly being highlighted. Studies have shown that an increase in
cortisol levels as a result of a prolonged period of stress can cause a decrease in estrogen and serotonin
levels. This can result in sleep problems and can affect mood, leaving women more depressed and
vulnerable [6,18,23,30,41-43].

Family relationships and university-related pressures were found to influence only the stress
variable. Students who reported worse relationships with the people with whom they lived had
higher levels of stress. Social confinement causes a series of psychological changes, with the family
being the most effective means of social interaction. An emotionally and economically balanced
family is of utmost importance in reducing young adults’ vulnerability [22,39,40].

The influence of university type on stress is believed to stem from differing educational policies
implemented across the groups. It was observed that UPR students, who had been attending remote
classes since the baseline, mostly reported being able to maintain their study routine at an average
level at both time points evaluated. Despite having a high level of stress, this index was significantly
lower than the rate for UPU students. At baseline, the vast majority said that they were unable to
maintain their study routine, and after 10 months (already in remote teaching), this percentage was
reduced by half, which generated a significant difference between the two time points evaluated for
this group.

In a study conducted with medical students from nine countries (Chile, Colombia, Brazil,
Venezuela, Mexico, Italy, Spain, Germany, and Japan), those without any academic activities
reported the highest level of dissatisfaction, which subsequently impacted both their physical and
mental well-being [44]. In another study, remote teaching was associated with learning deficits and
stressful workloads that began to generate anxiety and depressive symptoms [45]. However, it is
necessary to consider that the research was conducted at the beginning of the pandemic, a period of
greater restrictions in the country, including curfews. Furthermore, the difficulty in accessing the
Internet was constant.

Having an academic activity during a period of isolation was reported as important for
emotional control and reducing stress, in addition to maintaining “social-virtual” contact with
teachers and colleagues [46—49]. Based on the previous discussions, it is believed that a lack of
academic activity contributed to increased stress. This inference is more credible when considering
that the students, despite being in different geographic regions, were socioeconomically similar, and
both groups were located outside the COVID-19 epicenter.

5. Conclusions

The COVID-19 pandemic has affected sleep, drowsiness, and stress levels in dental students.
The confinement period enhanced sleep quality while also leading to higher levels of drowsiness and
stress.
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