
The aim of the study was to evaluate the association of sleep bruxism, awake bruxism 
and sleep quality among dental students of the Federal University of Minas Gerais, Belo 
Horizonte, Brazil. A cross-sectional study was performed including 183 Brazilian dental 
students aged from 17 to 46 years old. The complete course curriculum consists of 9 
semesters. Students enrolled in the first semester, the middle semester and the final 
semester of the course participated in the survey. The PSQI-BR (the Brazilian version of 
the Pittsburgh Sleep Questionnaire Index) was used for data collection. The PSQI-BR was 
distributed during lecture classes. Sleep bruxism and awake bruxism diagnosis was based 
on self-reported data. Descriptive analysis, Kruskal-Wallis, Mann-Whitney and Poisson 
regression with robust estimator were the statistical tests used. Sleep bruxism prevalence 
was 21.5% and awake bruxism prevalence was 36.5%. Sleep duration components 
were associated with sleep bruxism (PR=1.540; 95% CI: 1.00–2.37) and awake bruxism 
(PR=1.344; 95% CI: 1,008-1,790). There was an association between awake bruxism and 
habitual sleep efficiency component (PR=1.323; 95% CI: 1.03–1.70). Sleep disturbance 
component and awake bruxism were associated (PR=1.533; 95% CI: 1.03–2.27). Poor sleep 
quality was an important factor among dental students, who reported sleep bruxism as 
well as among those who presented awake bruxism.
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Introduction
Sleep is a physiological phenomenon with the 

fundamental function of physical and mental restoration 
(1-6). Consolidation of memory is strongly associated 
with the sleep quality, suggesting that sleep facilitates 
processing new information (1,2). Poor quality of sleep 
can affect mood, attention, sensory registering, reasoning 
and other cognitive aspects that relate a person to his or 
her environment (1,3). Poor quality of sleep may also be 
associated with environmental factors (4). Sleep deprivation 
may have a negative effect on the learning process, 
resulting in poor academic performance, and interfering 
with health (1-3,7-13). 

Students have normally irregular sleep patterns, 
characterized by lateness at the beginning and end of 
sleep (7-14). The need for sleep, accumulation of extra-
curricular activities, preferences relating to the time for 
sleeping and the time to wake up may conflict with the 
academic demands (7-9,12-14).

Undergraduate students were more prone to situations 
of stress that affected quality of sleep (8). Such profiles of 
stress may result in sleep bruxism and/or awake bruxism 
(14), parafunctions that can affect oral and general health 
(15-17). Muscle pain, headaches, tooth wear, TMD and 
even loss of teeth are just some of the consequences of 

sleep bruxism and awake bruxism (14-17). The prevalence 
of sleep bruxism and awake bruxism among 18 years-old 
adolescents was 14.8% and 8.7% respectively (17). Family 
members live in close proximity to the individual who suffers 
from these parafunctions, and sometimes are unaware 
of the correct etiology of the process (18). This lack of 
knowledge, with distortions of concepts, compromises the 
professional’s search for suitable treatment (18).

Sleep bruxism is a sleep-related movement disorder 
parafunction and may be associated with other sleep 
disorders (4-6). A search the PUBMED and SCOPUS scientific 
electronic databases in May 2014 using the keywords sleep 
bruxism, awake bruxism, sleep quality and undergraduate 
students did not, however, retrieve studies that evaluated 
this association. 

The aim of this study was to evaluate quality of sleep, 
sleep bruxism and awake bruxism among dentistry students 
at the Federal University of Minas Gerais comparing the 
behavior of students at the beginning, in the middle and 
at the end of their courses. 

Material and Methods
Study Design and Sample

This study was approved by the Human Research Ethics 
Board of the Federal University of Minas Gerais, Brazil.
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A cross-sectional study was performed of a group 
of dental students from UFMG, in the campus of Belo 
Horizonte, Minas Gerais State in southeastern Brazil. The 
current course curriculum has a nine-semester duration. 
Three groups of students were evaluated: students in the 
first semester of the course, from the middle of the course 
(4th semester) and from the last semester of the course. The 
choice of these groups is based on the aim of observing 
the behavior of students beginning a dentistry course 
(1st), those in the middle of the course (4th) and therefore 
beginning to treat patients at university dental clinics, 
and those close to finish their dentistry course. Data were 
collected from February to July 2013. 

The target sample population of the study comprised 
183 undergraduate dental students aged from 17 to 46 
years. Student participation in the study was voluntary. 

Data Collection
The participants were approached during lecture 

classes. Once a consent form had been signed, the 
participants completed the Brazilian version of the PSQI 
(19). The questionnaire was applied three times in each 
class group, on three different occasions, in order to allow 
absent students to participate in the study. Students were 
additionally asked to answer two questions regarding sleep 
bruxism: “In the last 30 days, has anyone told you that you 
grind your teeth while sleeping?” and awake bruxism: “In 
the last 30 days have you noticed clenching your teeth 
while awake and not chewing food?”

PSQI-BR Instrument
The original PSQI was developed in the USA (20). This 

instrument assesses the previous 30 days sleep quality. 
The PSQI consists of 19 self-rated questions and five 
questions rated by another person, perhaps a roommate. 
These last five questions are used for clinical information 
only and are not tabulated in PSQI scoring, according to 
the regulations set by the authors (20). The 19 self-rated 
questions assess factors related to sleep quality, including 
estimates of sleep duration and latency, and the frequency 
and severity of specific sleep-related problems. These 19 
items are grouped into seven components, each of them 
scored equally on a O-3 scale. The seven components of the 
PSQI are standardized versions of areas routinely assessed in 
clinical interviews of patients with sleep/wake complaints. 
These components are: sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disturbances, 
use of sleeping medications and daytime dysfunction. 
The components are totaled to yield a global PSQI score. 
Scores greater than five indicate inferior sleep quality (20).

 The PSQI-BR was validated among 114 patients 
of the Hospital das Clinicas in the city of Porto Alegre in 

southern Brazil. The patients were between 18 and 65 years 
old (19). It is an easy instrument to use and recommended 
for epidemiological surveys (21).

Statistical Analysis
For the initial exploratory analysis, descriptive analyses 

of the sample and of the PSQI-BR components were 
performed. The Kolmogorov-Smirnov test was used to 
assess the normality of the distribution of the PSQI-BR 
components and global scores, which demonstrated 
a non-normal distribution. The association between 
PSQI-BR components and global scores and different 
semesters of the dentistry course were evaluated using 
the Kruskal-Wallis and Mann-Whitney tests. Correlations 
between component-global PSQI-BR score and age were 
carried out using the Spearman Correlation Coefficient. 
Poisson regression with robust variance was employed 
for the evaluation of associations between sleep bruxism 
and awake bruxism and component-global PSQI-BR, as 
well as for the estimation of prevalence ratios (PR) and 
respective 95% confidence intervals. For this analysis the 
outcome variables sleep bruxism and awake bruxism were 
dichotomized as “no” (individuals who reported that they 
had not ground their teeth while asleep or clenched their 
teeth while awake in the last 30 days) and “yes” (individuals 
who reported that they had ground their teeth while asleep 
or clenched their teeth while awake in the last 30 days). 
The level of significance was set to 5% (p<0.05). Data 
analysis was performed using the Statistical Package for 
Social Sciences program (SPSS for Windows, version 21.0, 
SPSS Inc, Chicago, IL, USA).

Results
From a total of 222 students enrolled in the 1st, 4th 

and last semester of the dental course, 183 participated 
in the study (82.4%). The 39 (17.6%) students who did not 
participate in the study did so because they were absent 
from class in the days when the PSQI-BR was applied or 
they did not deliver the questionnaire with all questions 
filled out. A total of 144 women (78.7%) and 39 men 
(21.3%) participated in the study (Table 1). The mean 
age of the students was 21.2 years (SD=3.7). There were 
three groups of students: of the 72 students in the first 
semester of the course 63 (87.5%) agreed to participate; 
of the 88 enrolled in the middle semester of the course, 
64 participated (72.7%) and of the 62 students in the last 
semester of the course, 56 participated (90.3%). These 
response rates were considered to be good. 

A total of 28 students subjectively classified their sleep 
quality as very good (15.4%), 105 as good (57.7%), 47 as 
bad (25.8%) and only two as very bad (1.1%). Participants 
reported that they had on average 6.8 hours of sleep per 
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night during the previous month, with a minimum of four 
hours and maximum of 11 hours per night (SD=1.1). Only 
38 students (20.8%) reported having equal to or more 
than eight hours of sleep per night. The prevalence of 
sleep bruxism was 21.5% and 36.5% of students reported 
awake bruxism (Table 1). 

The study showed that 155 undergraduate students had 
habitual sleep efficiency >85%, and 8.2% of students took 
more than 30 min to fall asleep at night. Ten participants 
(5.5%) had taken medicine to help them sleep during the 
previous month. When asked about the difficulty of staying 
awake while driving, eating meals or engaging in social 
activity, 79.2% reported daytime dysfunction (Table 2). 

The results demonstrated that 60.1% of students had an 
overall PSQI-BR score greater than five. The scores ranged 
from 1 to 12 points, with a total sample mean of 6.08 
(SD=2.18) and a median of 6.00. Statistically significant 
differences were observed between the different groups of 
the dentistry undergraduate course in sleep categories of 
duration (first vs middle; p=0.003; middle vs last semester; 
p<0.001), daytime dysfunction components (first vs middle 
semester; p<0.001) and PSQI-BR global score (first vs middle 
semester; p=0.007). Kruskal-Wallis and Mann-Whitney tests 
were used for statistical analysis (Table 3).

Spearman’s Correlation Coefficient between PSQI-BR 
global and component scores and age were obtained 
(Table 4). Sleep latency (r=0.146; p=0.050); sleep duration 
(r=0.180; p=0.015) and habitual sleep efficiency (r=0.146; 
p=0.049) components correlated positively with age in the 
total sample (Table 4).

Sleep duration component was associated with sleep 
bruxism (PR=1.540; 95% CI= 1.002-2.367) and with awake 
bruxism (PR=1.344; 95% CI= 1.008-1.790). Sleep bruxism 
was associated with subjective sleep quality (PR=6.134; 
95% CI= 2.603-14.454) and sleep duration (PR=3.536; 
95% CI= 1.192-10.486) components in students from the 
first semester (Table 5). Awake bruxism was statistically 
associated with habitual sleep efficiency (PR=1.977; 
95% CI= 1.041-3.752) and sleep disturbance (PR=3.490; 
95% CI= 1.362-8.941) components. Awake bruxism was 
associated with habitual sleep efficiency (PR=1.323; 95% 
CI= 1.027-1.705) and sleep disturbance (PR=1.533; 95% 
CI= 1.033-2.275) components (Table 5).

Discussion
The proportion of students with poor sleep quality 

in the study population was generally consistent with 
the results of previous studies that used the PSQI (10,11). 
However, the findings of the present study differed from 
those of previous studies which evaluated the sleep quality 
of university students in that more than half of them 
reported poor quality of sleep (3,8,13). This discrepancy 
may be explained by cultural differences, as one cited study 
involving 540 undergraduate students in Lebanon (3) and 
another 241 undergraduate students in Nigeria (8). Both 
studies in Lebanon and in Nigeria used a similar age range as 
in the present study (average of 21 years), but the samples 
were much larger and collected information from various 

Table 1. Descriptive analysis: demographic and clinical characteristics 
of the sample

Sample categorization N %

Gender 

Female 144 78.7

Male 39 21.3

Age (median)

17 - 21 years 106 58.6

22 - 46 years   75 41.4

Course period

First semester   63 34.4

Middle semester   64 35.0

Last semester   56 30.6

Time required to fall asleep in previous month

≤15 min   98 53.8

16-30 min   69 38.0

31-60 min   14   7.7

>60 min   01   0.5

Hours of sleep per night in previous month

>7 h   50  27.3

≥6 h and ≥ 7 h 110 60.1

≥5 h and >6 h   22 12.0

<5 h   01   0.5

PSQI-BR global score 

1 to 4   42 23.0

5 to 6   64 35.0

7 to 11   77 42.0

Awake bruxism (previous month)

First semester 12 19.0

Middle semester 27 42.9

Last semester 27 49.1

Sleep Bruxism (previous month)

First semester 06   9.5

Middle semester 16 25.4

Last semester 17 30.9
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university departments, not just dentistry students (3,8). 
Some participants in the present study had taken 

medicine to help them sleep. Among the university students 
who participated in the study in Ethiopia, 8.7% reported 
using sleep medication (11) while among Palestinians only 
1% used such medication (9). The cultural differences 
of the population may explain this discrepancy in sleep 
characteristics (3).

The World Health Organization recommends a minimum 
of eight hours sleep per night as the ideal amount for a 
good quality night’s sleep (4). The present study found 
that the mean amount of sleep of participants was 6.8 h 
per night. The results of the present study were similar to 
other studies that evaluated undergraduate students, and 
found that student tasks and high anxiety could influence 
the amount of sleeping hours per night (3,7-11). A study 

of 1118 university students in Malaysia 
reported that participants slept for more 
than 7 h per night (22). This study used 
the PSQI, the same used in the present 
study, although the sample size in the 
study was much greater. The cultural 
differences of the sample groups should 
be observed, as customs in Brazil and 
Malaysia differ greatly. 

When asked about difficulty in 
concentrating while performing daytime 
activities, most students reported 
daytime dysfunction (79.2%). Such 
findings in students who require 
concentration to treat patients are 
worrying. The quality of sleep among 

Table 3. Brazilian Portuguese version of Pittsburgh Sleep Quality Index (PSQI) - Comparisons between first, middle and last semesters of Dentistry course 

PSQI-BR 
components

Mean score ± SD (median) Kruskal- 
Wallis test

p-value
Significant test Mann-
Whitney comparisons*Total sample First semester Middle semester Last semester

Subjective 
sleep quality

1.13  ± 0,66 1.29± 0.63 1.02 ± 0.63 1.07 ±  0.72
5.652 0.059

(1.00) (1.00) (1.00) (1.00)

Sleep latency
1.17 ± 0.85 1.11 ± 0.76 1.14 ± 0.89 1.29 ± 0.89

1.281 0.527
(1.00) (1.00) (1.00) (1.00)

Sleep duration
0.86  ± 0.63 0.94 ± 0.56 0.63 ± 0.65 1.04  ± 0.61

15.170 0.001
1° vs. 4° (p= 0.003)

(1.00) (1.00) (1.00) (1.00) 4° vs. 8° (p< 0.001)

Habitual sleep 
efficiency

0.19 ± 0.48 0.11 ±  0.36 0.14 ± 0.35 0.32 ± 0.66
4.757 0.093

(0.00) (0.00) (0.00) (0.00)

Sleep 
disturbances

1.19  ± 0.48 1.21 ± 0.45 1.20 ± 0.51 1.14 ± 0.48
0.607 0.738

(1.00) (1.00) (1.00) (1.00)

Use of sleeping 
medication

0.09  ± 0.41 0.10 ± 0.46 0.08 ± 0.41 0.09 ± 0.35
0.399 0.819

(0.00) (0.00) (0.00) (0.00)

Daytime 
dysfunction

1.46  ± 0.83 1.75 ± 0.67 1.22 ± 0.92 1.44 ± 0.81
13.073 0.001 1st vs. 4th (p< 0.001)

(1,50) (2.00) (1.00) (1.00)

PSQI-BR 
global score 

6.08 ± 2.18 6.49 ± 1.93 5.42 ± 2.18 6.36 ± 2.31
7.949 0.019 1st vs. 4t (p= 0.007)

(6.00) (6.00) (5.00) (6.00)

SD=standard deviation; p-value=probability value. *Statistical significance at p<0.017 based on the Mann-Whitney test.

Table 2: Brazilian Portuguese version of Pittsburgh Sleep Quality Index (PSQI-BR): scores and 
components’ descriptive analyses

PSQI-BR component
Score 0 Score 1 Score 2 Score 3

n % n % N % n %

Subjective sleep quality 28 15.4 105 57.7 47 25.8 02 1.1

Sleep latency 38 20.8 89 48.6 42 23.0 14 7.7

Sleep duration 50 27.3 110 60.1 22 12.0 01 0.5

Habitual sleep efficiency 155 84.7 23 12.6 04 2.2 01 0.5

Sleep disturbances 07 3.8 135 73.8 41 22.4 - -

Use of sleeping medication 173 94.5 06 3.3 02 1.1 02 1.1

Daytime dysfunction 23 12.6 69 37.7 74 40.4 17 9.3
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medical and nursing students indicates difficulties in 
sleeping and poor quality of sleep of such students (2,8,13). 

There was a greater prevalence of awake bruxism 
(36.5%) than sleep bruxism (21.5%) among the students 
who participated in the present study. In a nine year 
longitudinal study of young Finns, percentage of sleep 
bruxism similar to the present study was found (21.7%) (16). 
A study of 4235 Dutch adolescents reported prevalences 
of 14.8% for sleep bruxism and 8.7% for awake bruxism 
(19). It may be that this difference is the result of the age 
range studied by the authors, who evaluated adolescents 
aged between 12 and 18 years, while the present study 
evaluated undergraduate students aged from 17 to 46 years. 
Self-reported sleep bruxism and awake bruxism increases 
from adolescence to young adulthood (16).

When the PSQI-BR components were analyzed for 
the three groups of university students, it was found that 
students in the first semester scored higher than students 
in other semesters. University students in Ethiopia also 
displayed this behavior (11). The authors found higher 
scores among students in the second year of their course 
than those in the third and fourth years (11). A student 
who has recently entered the university is subjected to 
the pressures of choosing a profession and entering a 
new environment, which can increase his or her levels of 
anxiety and subsequently affect the quality of sleep (11).

The association between PSQI-BR components and 
the presence of sleep and awake bruxism was evaluated. 
There was an association between sleep bruxism and awake 
bruxism and sleep duration. Short duration of sleep can 

Table 4. Component-global Brazilian Portuguese version of Pittsburgh Sleep Quality Index (PSQI-BR) score correlations with age 

PSQI-BR components
Total sample First semester Middle semester Last semester

r p-value r p-value r p-value r p-value

Subjective sleep quality 0.045 0.545 0.109 0.396 0.274* 0.031 0.161 0.241

Sleep latency 0.146* 0.050 0.082 0.501 0.202 0.115 -0.044 0.745

Sleep duration 0.180* 0.015 0.290* 0.021 0.066 0.612 0.243 0.071

Habitual sleep efficiency 0.146* 0.049 -0.041 0.752 0.141 0.274 0.177 0.192

Sleep disturbances 0.116 0.120 0.314* 0.012 0.234 0.068 -0.138 0.311

Use of sleeping medication 0.001 0.986 0.114 0.372 -0.171 0.184 -0.064 0.640

Daytime dysfunction -0.117 0.118 -0.176 0.169 0.016 0.904 -0.112 0.410

PSQI-BR global score 0.142 0.056 0.202 0.112 0.281* 0.027 0.069 0.615

r= Spearman’s Rank Correlation Coefficient; p-value=probability value. *statistical significance at 0.05. Age range 
(Total sample: 17-46 years; 1st. period: 17-46 years; 4th. period: 18-32 years; 8th. period: 21-38 years). 

Table 5. Association between sleep bruxism and awake bruxism and component-global Brazilian Portuguese version of Pittsburgh Sleep Quality Index 
(PSQI-BR) 

PSQI-BR components

Sleep bruxism (no/yes)

p-value*

Awake bruxism (no/yes)

p-value*
Unadjusted PR

[CI 95%]
Unadjusted PR

[CI 95%]

lower upper lower upper

Subjective sleep quality 1.522 0.977 2.370 0.063 1.024 0.765 1.371 0.872

Sleep latency 0.876 0.623 1.207 0.399 1.010 0.805 1.266 0.934

Sleep duration 1.540 1.002 2.367 0.049 1.344 1.008 1.790 0.044

Habitual sleep efficiency 1.430 0.973 2.104 0.069 1.323 1.027 1.705 0.031

Sleep disturbance 1.225 0.636 2.360 0.544 1.533 1.033 2.275 0.034

Use of sleeping medication 1.221 0.742 2.007 0.432 0.695 0.387 1.247 0.222

Daytime dysfunction 0.842 0.581 1.222 0.366 0.820 0.645 1.041 0.103

PSQI-BR global score 1.073 0.943 1.223 0.286 1.029 0.942 1.124 0.524
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affect academic performance and increase stress (7). Studies 
associate stress with bruxism (4-6,15-18). Sleep bruxism 
is classified as a sleep-related movement disorder (23). 

The present study found an association between awake 
bruxism, sleep disturbance and habitual sleep efficiency. 
The physiology and pathology of awake bruxism is not 
widely known, but emotional problems, anxiety and stress 
can be risk factors for this parafunction (12,23). Habitual 
sleep efficiency is the proportion of time that the student 
sleeps compared with the total amount of time he or she 
spends in bed. It is a domain that refers to the total time 
that the student is in bed, and not only when sleeping 
(19,20). Sleep efficiency affects the student the following 
day if he or she does not sleep for an adequate number of 
hours per night (20). The mean number of hours of sleep 
of the participants was below eight hours per night, which 
confirms an imbalance in the quality of sleep of students, 
affecting habitual sleep efficiency (21).

Sleep disturbances are conditions that can affect the 
quality of sleep, such as heat or cold, noise, light stimuli 
and stress (4). Anxiety and stress are considered risk factors 
for awake bruxism (23).

The student life is full of pressures and demands, which 
may result in stress and subsequently lead to the release of 
tensions by clenching the teeth (2,3,11,13,14,23). 

Cross-sectional studies are commonly used in 
epidemiological studies to analyze risk factors and 
associations, but not to evaluate causes. Longitudinal 
studies on this subject, with representative samples, should 
be performed (21). 

The PSQI-BR is an instrument validated for a number 
of languages, widely used in sleep medicine research 
(19,20,24,25) It is easy to apply and therefore is commonly 
recommended for epidemiological studies (3,19-21). 
However, one limitation of the instrument is that it is based 
on self-reporting by participants (3,19-21). Evaluations 
of sleep by polysomnography are more accurate (23) but 
involve more specialized equipment, resulting in increased 
financial costs (21). 

In the same way, sleep bruxism and awake bruxism 
were evaluated from questions aimed at individuals. The 
question format was the same as that used in the PSQI-BR, 
a methodology similar to that used in the study of Dutch 
adolescents (17). Self-reported sleep bruxism and awake 
bruxism results were used in other studies (15-17).

Polysomnography can also be used to evaluate sleep 
bruxism (23). Evaluation using electronic instruments is 
more sophisticated and the practicality of using the PSQI-
BR should be reassessed (19-21).

The findings of the present study reveal that sleep 
quality is an important factor that affects dental students 
with sleep bruxism and awake bruxism. Attention should 

be directed to the quality of sleep of undergraduate 
students. Interdisciplinary educational campaigns should 
be encouraged, stressing the importance of the quality of 
sleep for the physical and emotional health of young people.

Resumo
O objetivo deste estudo foi avaliar a associação entre o bruxismo do sono, 
bruxismo diurno e qualidade do sono entre estudantes de odontologia 
da Universidade Federal de Minas Gerais, Belo Horizonte, Brasil. Um 
estudo transversal foi desenvolvido com 183 estudantes de odontologia 
brasileiros com idade entre 17 e 46 anos. O curriculum completo do curso 
consiste de 9 semestres. Estudantes matriculados no primeiro semestre, no 
semestre do meio e no último semestre do curso participaram do estudo. 
O PSQI-BR (versão brasileira do Pittsburgh Sleep Questionnaire Index) foi 
utilizado para a coleta dos dados. O PSQI-BR foi distribuído em sala de 
aula. O diagnóstico de bruxismo do sono e bruxismo diurno foi baseado 
em auto-relato dos estudantes. Análise descritiva, Kruskal-Wallis, Mann-
Whitney e regressão de Poisson com estimativa robusta foram os testes 
estatísticos utilizados. A prevalência do bruxismo do sono foi de 21,5% e 
a prevalência do bruxismo diurno foi de 36,5%. O componente duração 
do sono apresentou associação com bruxismo do sono (PR=1,540; 95%IC: 
1,00-2,37) e com bruxismo diurno (PR=1,344; 95%CI: 1,008-1,790). Houve 
associação entre bruxismo diurno e o componente eficiência habitual do 
sono (PR=1,323; 95%IC: 1,03-1,70). O componente distúrbio do sono e 
o bruxismo diurno também apresentaram associação (PR=1,533; 95%IC: 
1,03-2,27). A má qualidade do sono foi um fator importante tanto entre 
os universitários que relataram bruxismo do sono quanto entre os que 
apresentaram bruxismo diurno.
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