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Abstract
Purpose This study aimed to assess the quality of sleep and associated factors among dental students.
Methods All dental students regularly enrolled at the Federal University of Pelotas, Brazil, were invited to participate. A 
structured online questionnaire was applied to collect the independent variables, including academic performance. Quality 
of sleep was assessed by the validated version of the Pittsburgh Sleep Quality Index. Sample was dichotomized as good sleep 
quality (total score: ≤ 4) and at least poor quality (total score: ≥ 5). Adjusted analyses were performed using Poisson regression 
with robust variance to detect the association between sleep quality and independent variables. Independent adjusted models 
were performed to the whole-sample, only undergraduate and only graduate dental students.
Results Poor quality of sleep was detected in 266 (65.2%) dental students, of which 228 (68.9%) and 38 (49.4%) were 
undergraduate and graduate dental students, respectively. Female students presented a prevalence ratio (PR) 19% higher 
compared to males (95% confidence interval [CI] 1.01–1.41). When only graduate students were considering, those that 
reported not being the head of the family presented a PR 4.39 higher for poor quality of sleep (95% CI 1.91–10.09). Poor 
quality of sleep was associated with lower academic performance among undergraduate students (PR: 0.94; 95% CI 0.89–
0.99), but not significantly associated when graduate students are considered (PR: 0.99; 95% CI 0.96–1.03).
Conclusion It was concluded that dental students, mainly female ones, have high prevalence of poor quality of sleep, which 
is associated with undergraduate student’s worst academic performance.

Keywords Academic performance · Education, dental · Epidemiology · Sleep deprivation

1 Introduction

Sleep is a basic biological necessity for good functioning 
of the organism, and it is critical for memory consolidation, 
learning, decision making and critical thinking. Regarding 
the duration of sleep, it is estimated that individuals have 
to sleep approximately 8  h per night to perform their 
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daily activities properly and maintain a good health [1]. 
In contrast, shorter duration or poor quality of sleep has a 
strong relationship with some morbidities, including several 
psychological disorders [2, 3], development of chronic non-
communicable diseases, such as type 2 diabetes mellitus [4] 
and cardiovascular diseases [5]. Literature also reports that 
lower sleep duration affects the quality of life and may lead 
to a greater risk of mortality [6].

Adequate quality of sleep is very important for the 
correct performance of academic activities [7], since poor 
quality of sleep was associated with lower grades and higher 
rates of depressive symptoms among students [8]. When a 
student enters higher education, one of the first and most 
important changes that may occur is the decline in the 
frequency and/or quality of sleep, which becomes irregular 
or insufficient, being able to harm the learning process [1] 
and general health [9]. Higher stress rates have been detected 
in individuals with poorer sleep quality [10] and, in this 
context, dental students experience greater stress than other 
areas of health, such as medicine for example [11, 12].

Despite this knowledge, no study in the literature has 
assessed the overall quality of sleep among dental students, 
especially its association with academic performance and 
years of academic training. In this sense, the present study 
aimed to evaluate quality of sleep and associated factors 
in undergraduate and graduate dental students during the 
distance learning period.

2  Material and Methods

2.1  Study Design and Ethical Aspects

All dental students from the Federal University of Pelotas, 
Brazil were invited to participate in this cross-sectional 
study. Prior to their participation in the study, all students 
read and electronically signed an informed consent. The 
local ethics committee approved the study under protocol 
#3.910.723.

2.2  Inclusion Criteria, Sample and Sampling 
Strategy

The present study invited all dental students regularly 
enrolled in the first semester of 2020, including 
undergraduate and graduate dental students. No exclusion 
criterion was imposed, but student enrollment was confirmed 
with the dean of the School of Dentistry after acceptance to 
participate.

In the first semester of 2020, a total of 474 and 105 
undergraduate and graduate dental students were, 
respectively, enrolled. Invitations to participate in the 
study were performed by e-mail, social media, and contact 

through a class representative. Data collection was carried 
out between June and August 2020, as the first academic 
semester of 2020 happened up to September 2020 due to 
the COVID-19 pandemic. During this period, the school 
was performing only online activities, as face-to-face 
activities were not allowed.

2.3  Data Collection

Data were collected by an electronic questionnaire 
composed of both structured and semi-structured questions. 
The questionnaire included demographical, behavioral, 
occupational, fear and anxiety related to the COVID-19 
pandemic variables and quality of sleep. All questions 
included and their response options are available in Table 1. 
Fear and anxiety related to the COVID-19 pandemic 
were assessed by five questions, which were adapted and 
translated by a previous study [13]. However, this instrument 
was not validated for the present study.

Academic performance was assessed only in dental 
students that allowed access to their academic history. 
Data collection for this variable was performed only by the 
principal investigator of the present study. The academic 
performance of undergraduate dental students ranges from 
zero to 10. The overall mean of all completed courses 
was calculated for the present study. For the academic 
performance of graduate dental students, concepts are 
attributed, which include A (excellent), B (good), C 
(adequate), and D (insufficient). Percentages of all concepts 
were collected.

2.4  Outcome Definition

Quality of sleep was assessed by the validated version to 
Brazil of the Pittsburgh Sleep Quality Index (PSQI) [15]. 
The questionnaire consists of 19 self-rated questions. These 
questions are categorized into 7 components, classified in 
a score ranging from 0 to 3. The components of the PSQI 
are as follows: subjective sleep quality (C1), sleep latency 
(C2), sleep duration (C3), habitual sleep efficiency (C4), 
sleep disorders (C5), use of sleeping medication (C6), and 
daytime dysfunction (C7). The total of the scores of these 7 
items results in a global proportion, which ranges from 0 to 
21, in which the highest score indicates worse sleep quality. 
A global PSQI score of at least 5 indicates major difficulties 
in at least 2 components or moderate difficulties in more 
than 3 components. Thus, the data were dichotomized as 
follows: ≤ 4 score, representing “good sleep quality”, and ≥ 5 
score represents “poor quality of sleep and sleep disorder” 
[14]. The version used in the present study was the version of 
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the questionnaire translated into Portuguese-BR (PSQI-BR), 
which was validated in a previous study [15].

2.5  Exposures

Age in years was used. Sex was dichotomized into “male” 
and “female,” as none of the included participants answered 
“none” to this variable. Skin color was dichotomized into 
white and non-white, which included those that reported 
themselves as black, brown, indigenous and yellow. Sexual 
orientation was dichotomized into “heterosexual” and 
“other,” which included homosexual, bisexual and others.

Physical activity, being the head of the family, occupation 
or scholarship, alcohol exposure, smoking exposure, use of 
marijuana, use of antidepressant or antianxiety drugs, and 
fear and anxiety of COVID-19 pandemic were dichotomized 
as “yes” and “no” in each variable. For fear and anxiety of 
COVID-19 pandemic variable, “yes” was attributed when a 
participant provided this answer to all question. If at least 
one “no” or “do not know” were replied, the participants was 
categorized as “no”.

Level of education training among undergraduate dental 
students was divided into 1st, 2nd, 3rd, 4th and 5th Years. 
Students in the preclinical stage belonged to the 1st and 

Table 1  Independent variables and their response options collected during the study

Variables Response options

Age In years
Sex Male

Female
Other

Skin color White
Brown
Black
Indigenous
Yellow

Physical activity—Do you regularly do physical activities? Yes
No

Sexual orientation Heterosexual
Homosexual
Bisexual
Other

Head of the family—Are you the head of your family? Yes
No

Current occupation or scholarship—Do you receive any scholarship or are you currently employed? Yes
No

Study level—To undergraduate dental student only: in what semester are you regularly enrolled? Answers ranged from 1st to 10th
Study level—To graduate dental student only: In what level of study are you regularly enrolled? Master degree

Ph.D
Alcohol exposure—Did you consume alcohol in the last 30 days? Yes

No
Smoking exposure—Did you smoke in the last 30 days? Yes

No
Marijuana exposure—Did you use marijuana in the last 30 days? Yes

No
Use of medication—Do you use any antidepressant or antianxiety drug? Yes

No
Fear and anxiety related to the COVID-19 pandemic
1) Are you afraid of getting infected with COVID-19 from a patient and co-worker?
2) Are you anxious when providing treatment to a patient who is coughing or suspected of being infected with 

COVID-19?
3) Do you feel nervous when talking to patients in close vicinity?
4) Do you have fear that you could carry the infection from your dental practice back to your family?
5) Do you feel afraid when you hear that people are dying because of COVID-19?

For each question, answer:
() Yes
() No
() Do not know
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2nd Years of dental education, while those in the clinical 
stage were in the 3rd, 4th, or 5th Years. Graduate dental 
students were dichotomized into master’s degree and Ph.D. 
student. Mean grades of all completed courses were used to 
demonstrate academic performance of undergraduate dental 
students. The percentage of concepts “A” were used among 
graduate dental students. As some students did not allow 
access to their academic history, missing data was detected 
in this variable. No data input was performed.

2.6  Statistical Analysis

All analyses were performed using SPSS software (version 
21.0) for Windows. Independent models were constructed for 
whole sample, undergraduate and graduate dental students. 
Bi- and multivariable analyses were carried out by Poisson 
regression with robust variance to detect associated factors 
between quality of sleep and independent variables. All 
independent variables that presented a p value < 0.25 in the 
bivariate analysis were included in the initial multivariable 
model.

However, three independent variables were included in 
all models regardless of their p values. These variables were 
study level, fear and anxiety of COVID-19 pandemic and 
academic performance. As different patterns of anxiety, 
stress and depressive symptoms are expected among 
the different years of educational training, we decided to 
adjust all models with study level [16]. This study was 
conducted during the pandemic of COVID-19, and some 
interference of the sleep quality may not be ruled out among 
those individuals in this period. Additionally, academic 
performance was defined as the main confounder of the 
present study.

To all analyses a p < 0.05 was established to statistical 
significance. Regarding multivariate models, analyses 
of model modification were also considered. The final 
multivariable model was built using a backward elimination 
strategy, excluding one independent variable at each time. 
The independent variable with the highest p value was 
excluded until the lowest Bayesian information criterion 
(BIC) was achieved. The Wald test ascertained the overall 
fit of the predictors. Therefore, the final multivariate 
model was formed by a combination of p < 0.05 and 
changes in goodness of fit. Both significant and non-
significant independent variables could be included in the 
final multivariate model. Multicollinearity analyses were 
performed using the following cutoff points, but none of the 
independent variables demonstrated collinearity.

3  Results

Participants in this study (n = 408) were divided according 
to the PSQI scores, where scores ≤ 4 were considered as 
good quality of sleep (n = 142, mean age 25.09 ± 6.64, mean 
scores of PSQI: 2.95 ± 0.95), and ≥ 5 scores were attributed 
poor quality of sleep or sleep disorder (n = 266, mean age 
23.65 ± 4.30, mean scores of PSQI: 8.59 ± 2.84) (Table 2).

Table 2 demonstrates the bivariate analysis involving 
the whole sample. The independent variables that were 
associated with the PSQI were age (p = 0.017), sex 
(p = 0.010), skin color (p = 0.042), sexual orientation 
(p = 0.009) and use of antidepressant or anxiolytic drugs 
(p < 0.001). For the level of education, graduate students had 
significantly lower prevalence ratios (PR) for the occurrence 
of poor quality of sleep or sleep disorder when compared 
with undergraduate students in the pre-clinical phase 
(p = 0.003). The variables being or not being a householder 
(p = 0.001) and having some remuneration (p = 0.022), such 
as scholarship or working activities, also had a significant 
association with the PSQI index.

For the bivariate analysis, which involved only 
undergraduate students (n = 331), significant associations 
were obtained between the PSQI index and sex (p = 0.023), 
in which women had a PR of 1.22 (Confidence interval 
of 95% [95% CI] 1.03–1.46). Use of antidepressant or 
anxiolytic drugs (p < 0.001) was significantly associated 
with quality of sleep, as non-users of these drugs had 
26% lower PR for poor quality of sleep (PR: 0.74; 95% 
CI 0.65–0.84). Moreover, academic performance was 
significantly associated with the PSQI index (p = 0.02), with 
a PR of 0.93 (95% CI 0.88–0.97), demonstrating that for 
each increase in 1 point in the student’s final grade, there is 
a 7% decrease in the PR of the student having poor quality 
of sleep or sleep disorder (Table 3).

Table  4 shows the bivariate analysis involved only 
graduate students (n = 77). The independent variables 
significantly associated with PSQI index were skin color 
(p = 0.016) and being a householder (p = 0.001). Non-white 
individuals have 71% higher PR of having poor sleep or 
some sleep disorder compared to white ones (PR: 1.71; 95% 
CI 1.10–2.64), while students who were not householders 
had 2.69 times higher PR of having a score ≥ 5 on the PSQI 
(PR: 2.69; 95% CI 1.48–4.89).

Three multivariate analyses were performed, considering 
the whole sample, only undergraduate students and only 
graduate students (Table 5). Regarding the whole sample 
analysis, quality of sleep was significantly associated with 
sex (p = 0.040), skin color (p = 0.025), being a householder 
(p = 0.009) and use of antidepressant and anxiolytic drugs 
(p < 0.001). Non-white and women dental students had 
19% higher PR of having poor quality of sleep or sleep 
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disorders (PR: 1.19; 95% CI 1.01–1.41 and PR: 1.19; 95% 
CI 1.02–1.39, respectively) when compared to men and 
white individuals. Those who were not households had 69% 
higher PR of having a poor PSQI score (PR: 1.69; 95% CI 
1.14–2.49), and non-users of anxiolytic or antidepressant 
drugs had 23% lower PR for poor sleep or presence of sleep 
disorders (PR: 0.77; 95% CI 0.67–0.87).

For undergraduate students, the multivariate analysis 
showed a significant association for academic performance 
(p = 0.035), with a PR of 0.94 (95% CI 0.89–0.99). In 
addition, not using anxiolytic or antidepressant drugs 
showed lower PR for the presence of poor sleep or sleep 
disorders (p = 0.004). For this last variable, non-users had 
a 20% lower PR and had poor scores related to the index 

(PR: 0.80; 95% CI 0.69–0.93) when compared with users. 
No significant association between years of undergraduate 
study and sleep quality was identified.

When analyzing only graduate students, there was 
a statistically significant association for skin color 
(p = 0.009) and being the householder (p < 0.001). Non-
white individuals had 2.28 times higher PR for poor sleep 
or sleep disorders (PR: 2.28; 95% CI 1.23–4.21) compared 
to white ones, and those who were not householder had 
higher PR compared to head of family (PR: 4.39 95% CI 
1.91–10.09).

Table 2  Demographical and behavioral characteristics associated with PSQI scores, considering both undergraduate and graduate dental stu-
dents

PSQI score ≤ 4 
(Good) (n = 142; 
34.8%)

PSQI score ≥ 5 (poor or 
sleep disorder) (n = 266; 
65.2%)

Bivariate analysis 
(Poisson regression with 
robust variance)

P value

PSQI Mean ± SD 2.95 ± 0.95 8.59 ± 2.84 – –
Age Mean ± SD 25.09 ± 6.64 23.65 ± 4.30 0.98 (0.96–0.99) 0.017
Sex Male—n (%) 57 (40.1) 71 (26.7) 1 0.010

Female—n (%) 85 (59.9) 195 (73.3) 1.26 (1.06–1.49)
Skin color White—n (%) 123 (86.6) 211 (79.3) 1 0.042

Non-white—n (%) 19 (13.4) 55 (20.7) 1.18 (1.01–1.38)
Do you regularly do 

physical activities?
Yes—n (%) 74 (52.1) 129 (48.5) 1 0.487
No—n (%) 68 (47.9) 137 (51.5) 1.05 (0.91–1.21)

Sexual orientation Heterossexual—n (%) 133 (93.7) 231 (86.8) 1 0.009
Other—n (%) 9 (6.3) 35 (13.2) 1.25 (1.06–1.48)

Are you the head of your 
family?

Yes—n (%) 31 (21.8) 17 (6.4) 1 0.001
No—n (%) 111 (78.2) 249 (93.6) 1.95 (1.33–2.88)

Do you receive any 
scholarship or are you 
currently employed?

Yes—n (%) 63 (44.4) 86 (32.3) 1 0.022
No—n (%) 79 (55.6) 180 (67.7) 1.20 (1.03–1.41)

Study level Undergraduate 
(preclinical)—n (%)

35 (24.6) 92 (34.6) 1

Undergraduate 
(clinical)—n (%)

68 (47.9) 136 (51.1) 0.92 (0.80–1.06) 0.260

Graduate (Master and 
Ph.D)—n (%)

39 (27.5) 38 (14.3) 0.68 (0.53–0.88) 0.003

Did you consume alcohol 
in the last 30 days?

Yes—n (%) 91 (64.1) 192 (72.2) 1 0.108
No—n (%) 51 (35.9) 74 (27.8) 0.87 (0.74–1.03)

Did you smoke in the last 
30 days?

Yes—n (%) 8 (5.6) 25 (9.4) 1 0.120
No—n (%) 134 (94.4) 241 (90.6) 0.85 (0.69–1.04)

Did you use marijuana in 
the last 30 days?

Yes—n (%) 16 (11.3) 23 (8.6) 1 0.426
No—n (%) 126 (88.7) 243 (91.4) 1.12 (0.85–1.47)

Do you use any 
antidepressant or 
antianxiety drug?

Yes—n (%) 20 (14.1) 90 (33.8) 1  < 0.001
No—n (%) 122 (85.9) 176 (66.2) 0.72 (0.63–0.82)

Answered “yes” to all 
COVID-19 questions

Yes—n (%) 34 (23.9) 195 (73.3) 1 0.536
No—n (%) 108 (76.1) 71 (26.7) 0.95 (0.81–1.11)
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4  Discussion

The present study aimed to assess the quality of sleep among 
dental students and the associated factors. It was observed a 
higher prevalence of poor quality of sleep or sleep disorders 
in this population (65.2% and 34.8% for undergraduate and 
graduate dental students, respectively), which is higher than 
the prevalence of sleep disorders found in medical students, 
ranging from 38.9% [17] to 42.3% [18]. Additionally, it was 
demonstrated that sex, skin color, use of antidepressants 
and anxiolytics drugs and whether the individual is a 
householder were associated with quality of sleep. Among 
undergraduate dental students, poorer academic performance 
was also associated with poor quality of sleep.

When the whole-sample was considered, female dental 
students presented a PR 19% higher of having a poor quality 

of sleep. The greater vulnerability detected in females has 
already been addressed in other studies [19, 20], being 
related a higher level of stress and anxiety, which may 
contribute to the problems related to sleep. Moreover, 
literature shows that female dental students self-reported 
higher rates of depression [16]. It may be hypothesized that 
those factors contributed to the worst quality of sleep among 
female dental students in the present study.

A previous study showed higher levels of anxiety in 
dental students compared to other courses in the health 
area [21], which can lead to the use of drugs to reduce 
the problems caused by this anxiety, including through 
self-medication [22]. However, in the present study, it 
was verified that the use of antidepressants or anxiolytic 
drugs were associated with quality of sleep, as non-users of 
anxiolytic or antidepressant drugs had 23% lower PR for at 

Table 3  Demographical and behavioral characteristics associated with PSQI scores, considering only undergraduate dental students

PSQI score ≤ 4 
(Good) (n = 103; 
31.1%)

PSQI score ≥ 5 (Poor or 
Sleep disorder) (n = 228; 
68.9%)

Bivariate 
analysis PR 
(95%CI)

P-value

PSQI Mean ± SD 3.02 ± 0.90 8.70 ± 2.87 – –
Age Mean ± SD 22.71 ± 3.75 22.73 ± 3.39 1.00 (0.98–1.02) 0.956
Sex Male—n (%) 43 (41.7) 64 (28.1) 1 0.023

Female—n (%) 60 (58.3) 164 (71.9) 1.22 (1.03–1.46)
Skin color White—n (%) 86 (83.5) 180 (78.9) 1 0.305

Non-white—n (%) 17 (16.5) 48 (21.1) 1.09 (0.92–1.29)
Do you regularly do physical activities? Yes—n (%) 50 (48.5) 109 (47.8) 1 0.901

No—n (%) 53 (51.5) 119 (52.2) 1.01 (0.87–1.17)
Sexual orientation Heterossexual—n (%) 94 (91.3) 197 (86.4) 1 0.152

Other—n (%) 9 (8.7) 31 (13.6) 1.15 (0.95–1.38)
Are you the head of your family? Yes—n (%) 5 (4.9) 8 (3.5) 1 0.599

No—n (%) 98 (95.1) 220 (96.5) 1.12 (0.73–1.74)
Do you receive any scholarship or are 

you currently employed?
Yes—n (%) 26 (25.2) 49 (21.5) 1 0.468
No—n (%) 77 (74.8) 179 (78.5) 1.07 (0.89–1.29)

Study level 1st Year—n (%) 17 (16.5) 38 (16.7) 1
2nd Year—n (%) 18 (17.5) 54 (23.7) 1.09 (0.87–1.36) 0.468
3rd Year—n (%) 18 (17.5) 42 (18.4) 1.01 (0.80–1.29) 0.916
4th Year—n (%) 20 (19.4) 47 (20.6) 1.02 (0.80–1.29) 0.899
5th Year—n (%) 30 (29.1) 47 (20.6) 0.88 (0.69–1.14) 0.334

Did you consume alcohol in the last 
30 days?

Yes—n (%) 65 (63.1) 164 (71.9) 1 0.128
No—n (%) 38 (26.9) 64 (28.1) 0.88 (0.74–1.04)

Did you smoke in the last 30 days? Yes—n (%) 7 (6.8) 21 (9.2) 1 0.421
No—n (%) 96 (93.2) 207 (90.8) 0.91 (0.73–1.14)

Did you use marijuana in the last 
30 days?

Yes—n (%) 13 (12.6) 21 (9.2) 1 0.389
No—n (%) 90 (87.4) 207 (90.8) 1.13 (0.86–1.49)

Do you use any antidepressant or 
antianxiety drug?

Yes—n (%) 14 (13.6) 78 (34.2) 1  < 0.001
No—n (%) 89 (86.4) 150 (65.8) 0.74 (0.65–0.84)

Academic performance (undergraduate 
students)

Mean ± SD 7.88 ± 0.63 7.58 ± 1.12 0.93 (0.88–0.97) 0.002

Answered “yes” to all COVID-19 
questions

Yes—n (%) 20 (19.4) 56 (24.6) 1 0.276
No—n (%) 83 (80.6) 172 (75.4) 0.92 (0.78–1.07)
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least poor quality of sleep. Moreover, midnocturnal insomnia 
is the most frequent residual symptom of depression. Thus, 
all antidepressants should normalize sleep. However, at 
least in short-term treatment, many antidepressants with 
so-called activating effects (e.g., fluoxetine and venlafaxine) 
may disrupt sleep, while others with sedative properties 
(e.g., doxepin, mirtazapine, and trazodone) rapidly improve 
sleep, but may cause problems in long-term treatment due 
to oversedation [23, 24].

Regarding academic performance, a significant 
relationship was found with the PSQI index, with PR of 
0.93, thus, the student with poor sleep quality or sleep 
disorder has a lower academic achievement than the one 
found in the other group. This corroborates with another 
study that pointed out that poor sleep quality negatively 
impacts the academic performance of university students 
[7]. In addition, fatigue and insufficient sleep are associated 
with negative physician health outcomes, which may be 
correlated with those performed by oral health professional 

[25]. Individuals with poor quality of sleep may present 
tiredness during the whole-day, and this factor may reflect 
of the student’s quality of study and, consequently, in their 
academic performance.

Although there are studies that report no differences in 
the sleep profile of non-white individuals [26], the present 
study demonstrated that non-white individuals had 1.19 and 
2.28 higher PR for poor sleep quality or some sleep disorder 
when compared to white individuals, both in the whole-
sample and among graduate dental students, respectively. 
Short sleep duration and poor quality of sleep are reported 
among Afro-decent individuals [27]. Some factors may 
contribute to this data, such as the lower socioeconomic 
status, the need to constantly juggle work and studies, and 
live at home with many residents [28].

It was possible to see that non-white women have a 19% 
higher PR of having poor sleep quality or sleep disorders 
when compared to the opposite group (white men), crossing 
two factors that have been shown to be associated with sleep 

Table 4  Demographical and behavioral characteristics associated with PSQI scores, considering only graduate dental students

PSQI score ≤ 4 
(Good) (n = 39; 
50.6%)

PSQI score ≥ 5 (Poor or 
Sleep disorder) (n = 38; 
49.4%)

Bivariate analysis 
PR (95%CI)

P-value

PSQI Mean ± SD 2.77 ± 1.09 7.97 ± 2.53 – –
Age Mean ± SD 31.39 ± 8.34 29.16 ± 5.07 0.97 (0.94–1.01) 0.131
Sex Male—n (%) 14 (35.9) 7 (18.4) 1 0.126

Female—n (%) 25 (64.1) 31 (81.6) 1.66 (0.87–3.18)
Skin color White—n (%) 37 (94.9) 31 (81.6) 1 0.016

Non-white—n (%) 2 (5.1) 7 (18.4) 1.71 (1.10 – 2.64)
Do you regularly do physical activities? Yes—n (%) 24 (61.5) 20 (52.6) 1 0.426

No—n (%) 15 (38.5) 18 (47.4) 1.20 (0.77–1.88)
Sexual orientation Heterossexual—n (%) 39 (100.0) 34 (89.5) – –

Other—n (%) 0 (0.0) 4 (10.5)
Are you the head of your family? Yes—n (%) 26 (66.7) 9 (23.7) 1 0.001

No—n (%) 13 (33.3) 29 (76.3) 2.69 (1.48–4.89)
Do you receive any scholarship or are 

you currently employed?
Yes—n (%) 37 (94.9) 37 (97.4) – –
No—n (%) 2 (5.1) 1 (2.6)

Study level Master degree—n (%) 14 (35.9) 18 (47.4) 1 0.302
Ph.D—n (%) 25 (64.1) 20 (52.6) 0.79 (0.51–1.24)

Did you consume alcohol in the last 
30 days?

Yes—n (%) 26 (66.7) 28 (73.7) 0.84 (0.49–1.43) 0.517
No—n (%) 13 (33.3) 10 (26.3)

Did you smoke in the last 30 days? Yes—n (%) 1 (2.6) 34 (89.5) – –
No—n (%) 38 (97.4) 4 (10.5)

Did you use marijuana in the last 
30 days?

Yes—n (%) 3 (7.7) 2 (5.3) 1 0.690
No—n (%) 36 (92.3) 36 (94.7) 1.25 (0.42–3.75)

Do you use any antidepressant or 
antianxiety drug?

Yes—n (%) 6 (15.4) 12 (31.6) 0.66 (0.43–1.02) 0.062
No—n (%) 33 (84.6) 26 (68.4)

Academic performance (graduate 
students)

Mean ± SD 90.17 ± 9.57 88.73 ± 8.62 0.99 (0.97–1.02) 0.530

Answered “yes” to all COVID-19 
questions

Yes—n (%) 14 (35.9) 15 (39.5) 0.93 (0.59–1.47) 0.744
No—n (%) 25 (64.1) 23 (60.5)
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disorders, in this and other studies [19, 28] and discussed 
above. Not being the householder presented a higher PR 
for poorer quality of sleep among the whole-sample and 
graduate dental students. It may be hypothesized that the 
worry to become independent cause impact in the quality of 
sleep. Further studies must assess this finding.

Among the limitations of this study, one can point out the 
characteristics of being a cross-sectional study. Therefore, 
the cause-effect relationship may not be attributed, since data 
collection is done in a single moment and does not follow 
the samples to give this response of exposure and outcome 
[29]. In addition, sleep quality assessed by a questionnaires 

Table 5  Multivariate analysis for PSQI score

Whole-sample PR (95%CI) P value Undergraduate 
students only PR 
(95%CI)

P value Graduate students 
only PR (95%CI)

P value

Academic performance – – 0.94 (0.89–0.99) 0.035 0.99 (0.96–1.03) 0.732
Sex
 Male 1 0.040 1 0.106 1 0.473
 Female 1.19 (1.01–1.41) 1.17 (0.97–1.42) 0.77 (0.38–1.57)

Skin color
 White 1 0.025 – – 1 0.009
 Non-white 1.19 (1.02–1.39) 2.28 (1.23–4.21)

Are you the head of your family?
 Yes  1 0.009 – – 1  < 0.001
 No  1.69 (1.14–2.49) 4.39 (1.91–10.09)

Study level (whole-sample)
 Undergraduate (preclinical) 1 – – – –
 Undergraduate (clinical) 0.90 (0.78–1.04) 0.141
 Graduate (Master and Ph.D) 0.81 (0.63–1.03) 0.090

Study level (undergraduate)
 1st Year – – 1 – –
 2nd Year 0.94 (0.71–1.24) 0.638
 3rd Year 0.94 (0.71–1.24) 0.646
 4th Year 0.86 (0.65–1.15) 0.314
 5th Year 0.75 (0.55–1.02) 0.066

Study level (graduate)
 Master degree – – – – 1 0.555
 Ph.D 0.83 (0.45–1.55)

Did you consume alcohol in the last 30 days?
 Yes 1 0.092 – – – –
 No 0.87 (0.74–1.02)

Did you smoke in the last 30 days?
 Yes 1 0.074 – – – –
 No 0.84 (0.69–1.02)

Do you use any antidepressant or antianxiety drug?
 Yes 1  < 0.001 1 0.004 1 0.212
 No 0.77 (0.67–0.87) 0.80 (0.69–0.93) 0.68 (0.38–1.24)

Answered “yes” to all COVID-19 questions
 Yes 1 0.762 1 0.505 1 0.543
 No 0.98 (0.84–1.14) 0.95 (0.81–1.11) 1.17 (0.71–1.93)
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and further instruments may validate the sleep patterns in 
adults individuals. However, PSQI is a largely used tool and 
its validated version was used in the present study.

In this sense, good quality of sleep is an important factor, 
both for the individual’s general health and for academic 
success. Being little or not addressed in colleges, this issue 
tends to extend and harm a significant amount of young people 
who do not have adequate information and awareness about 
the problem.

5  Conclusion

Mainly, the present study showed the relationship between 
sleep quality and academic performance among dental 
students. A significant relationship was found for poorer 
academic performance and poorer quality of sleep. Based 
on these results, we recommend actions in dental schools 
to inform their students about the problems of poor 
sleep quality, their academic life and general health. In 
addition, some strategies to decrease stress and anxiety 
can be incorporated and adapted into undergraduate 
and graduate programs, such as mindfulness-based 
intervention, relaxation, and meditation for these students 
[30]. Additionally, further strategies to improve quality of 
sleep at the start of classes, which can help prevent poor 
sleep quality and sleep disturbances in students.
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