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Relationship of self-reported sleep bruxism and awake bruxism with chronotype 
profiles in Italian dental students

Júnia Maria Serra-Negra PhDa  , Frank Lobbezoo PhDb  , Patricia Correa-Faria PhDc, Luca Lombardo PhDd, 
Giuseppe Siciliani PhDd, Edoardo Stellini PhDe and Daniele Manfredini PhDd,e 
adepartment of pediatric dentistry and Orthodontics, universidade federal de minas Gerais, belo horizonte, brazil; bdepartment of Oral 
health Sciences, Academic Centre for dentistry Amsterdam (ACTA), university of Amsterdam and Vrije university Amsterdam, Amsterdam, 
The Netherlands; cdepartment of pediatric dentistry, universidade federal de Goias, Goiania, brazil; dpost-Graduate School in Orthodontics, 
university of ferrara, ferrara, Italy; edepartment of Neuroscience, School of dentistry, university of padova, padova, Italy

ABSTRACT
Objectives: A cross-sectional study was performed to assess the association between possible sleep 
bruxism (SB) and awake bruxism (AB) with sleep characteristics and chronotype (i.e. circadian cycle 
preference).
Methods: One-hundred-nineteen young adults filled out a self-reported questionnaire to assess 
SB and AB, a questionnaire about daily life aspects, as well as the Morningness-Eveningness 
Questionnaire (MEQ) to profile chronotype.
Results: The frequency of self-reported SB and AB was 25.2% and 37.0%, respectively. Both SB and 
AB were significantly more frequent in females than males. Most participants had an intermediate 
chronotype profile (n = 85; 71.4%). Neither SB (p = 0.556) nor AB (p = 0.334) were associated with 
chronotype. Nightmares were more prevalent among individuals with possible SB (38.3%). Difficulty 
concentrating in daily activities was more frequently reported among individuals with AB (51.9%).
Conclusion: There was no association between possible SB and AB or the chronotype profiles 
among Italian dental students.

Introduction

Bruxism is a multifaceted phenomenon that has been asso-
ciated with several centrally mediated factors. Bruxism is 
associated with the central nervous system and not with 
the peripheral system, as was believed in the past [1–4]. 
Two forms of bruxism are influenced by the circadian 
rhythm, namely: sleep bruxism (SB) and awake bruxism 
(AB). Their etiology is multifactorial and potentially asso-
ciated with emotional factors [3,5,6]. In particular, per-
sonality traits and stress sensitivity have been identified as 
risk factors among adults and adolescents [7–9].

Personality traits, along with social duties, also influ-
ence the internal biological clock of the human body, 
which may have three different chronotype profiles: morn-
ingness, intermediate, and eveningness [10]. In short, 
these profiles are based on the observation that morn-
ingness individuals are more prone to carry on daytime 

activities, while eveningness subjects perform better 
during evening/night hours. The intermediate profile 
comprises people who are more easily adaptable to any 
scheduled hours for their activities [11].

There are emerging suggestions that when the work 
schedule or study activities do not follow the chronotype 
(i.e. social jetlag), there is an influence on the sleep char-
acteristics, and extra effort is needed to perform any tasks. 
This condition may potentially lead to higher stress levels 
and a subsequent demand for adaptation [11–13]. Thus, 
it was recently hypothesized that such demand for adap-
tation triggers bruxism in some individuals [14].

Based on the aforementioned hypothesis, the study of 
the possible association between SB and AB, in addition 
to sleep characteristics and chronotype profiles, could 
lead to a deeper understanding of the pathophysiology 
of bruxism. Therefore, the aim of this study was to assess 
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of “yes” to Question 4 indicated that the participant had 
possible AB.

Morningness-eveningness questionnaire (MEQ)

The MEQ is the most frequently used instrument for the 
evaluation of an individual’s chronotype profile [15,17,18]. 
This easy-to-apply instrument has 19 questions, answered 
on a 5-point ordinal Likert-type scale to rate the frequency 
of events (ranging from never to always). The sum of 
items’ answers provides a total score that determines the 
individual chronotype. The total score ranges from 16 to 
86 points. Scores lower than or equal to 41 indicate an 
eveningness profile. Scores between 42 and 58 indicate 
intermediate types, while scores higher than or equal to 
59 indicate a morningness profile [15]. The study par-
ticipants answered the MEQ online version (http://www.
cet-hosting.com/limesurvey/?sid=61524). For any diffi-
culty related to the comprehension and completion of the 
questionnaire items, the participants could contact the 
primary investigator (J.S.-N.).

Statistical analysis

The data were organized in a database using the Statistical 
Package for the Social Sciences (SPSS for Windows, ver-
sion 21.0; SPSS Inc., Chicago, IL, USA). Descriptive anal-
ysis was performed for all items of the questionnaire on 
daily life aspects and the total MEQ score. The associa-
tion between possible SB and AB and the findings of both 
questionnaires (i.e. demographic information, sleep fea-
tures, and chronotype profile) were assessed using the χ2 
test and linear by linear test, when the variables were not 
dichotomous. The distribution of the quantitative varia-
bles (i.e. age, sleep hours, and total MEQ score) was eval-
uated using the Kolmogorov–Smirnov test. Based on the 
normality of distribution, a parametric (i.e. independent 
samples t-test) or a non-parametric (i.e. Mann–Whitney) 
test was used to compare the mean scores of quantitative 
variables of subjects with or without possible SB or AB.

Results

A total of 119 students (mean ± standard deviation (SD) 
age = 24.8 ± 2.6 years; range 20–33; 56% females) took 
part in the study. The frequency of self-reported SB and 
AB was 25.2% (n = 30) and 37.0% (n = 44), respectively. 
Possible SB was more frequent in females (32.8%) than 
males (15.4%) (p = 0.030). The frequency of possible AB 
was also higher in females than males (44.8% vs 26.9%) 
(p = 0.045).

The total chronotype score ranged from 24 to 67 points, 
with an average  ±  SD of 49.2  ±  8.2. Most participants 

the relationship of SB and AB with sleep characteristics 
and the chronotype profiles among university students.

Materials and methods

Participants

The study population included young adults who were 
consecutively recruited among students in the last year 
of the dental school at the University of Padova, Italy, 
and the first year of post-graduate school in orthodon-
tics at the University of Ferrara, Italy. Participation was 
on a voluntary basis, and all participants signed a con-
sent form before the study onset. The study protocol was 
approved by the IRB of both the University of Padova and 
the University of Ferrara.

The students were contacted during classroom lectures 
and were given detailed explanations about the study aim. 
They completed two questionnaires: one collecting data 
on several aspects of daily life and the other assessing the 
chronotype profile (i.e. the Morningness-Eveningness 
Questionnaire [MEQ]) [15].

Questionnaire on daily life aspects

The questionnaire includes 15 items regarding demo-
graphics (i.e. gender and age) and sleep features (e.g. qual-
ity of sleep, presence of a sleep partner, hours of sleep per 
night, difficulty focusing on daily activities due to poor 
sleep, nightmares, use of sleep-inducing drugs, and snor-
ing report). Such an instrument was previously used in a 
Brazilian study with dental students [8]. The questionnaire 
also provides questions to identify the presence or absence 
of SB and AB.

Based on the recommendations of the expert panel 
that implemented a diagnostic grading system of possible, 
probable, and definite bruxism, self-reported bruxism was 
considered indicative of possible SB or AB [4]. The ques-
tionnaire items intended to provide such an assessment 
included the following questions [16]:

(1)  Sleep grinding item: Are you aware of the fact 
that you grind your teeth during sleep?

(2)  Sleep grinding referral item: Has anyone ever 
told you that you grind your teeth during sleep?

(3)  Sleep clenching item: Upon awakening in the 
morning or awakening during the night, do you 
have your jaws thrust or braced?

(4)  Awake clenching item: Do you clench your teeth 
while awake?

All questions had a dichotomic yes/no answer [16]. 
An answer of “yes” to Questions 1 and/or 2 and/or 3 indi-
cated that the participant had possible SB, and an answer 
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presented an intermediate profile (n  =  85; 71.4%). The 
morningness profile was observed in 24 individuals 
(18.6%), and the eveningness profile was observed in 12 
individuals (10%).

Possible SB was reported by 27.3% of individuals with 
an eveningness chronotype profile, 25.9% of those with 
an intermediate profile, and 16.7% of those with a morn-
ingness profile. The association between possible SB and 
chronotype was not significant (p = 0.556). The question-
naire on sleep showed an association between possible 
SB and report of nightmares at least once a week (38.3%; 
p = 0.008) (Table 1).

Possible AB was reported by 31.8% of subjects with an 
eveningness profile, 36.5% of those with an intermediate 
profile, and 50% of those with a morningness profile. The 
association between possible AB and chronotype was not 
significant (p = 0.334). When asked about concentration 
difficulties in daily activities, it was observed that more 
than half of those who reported troubles at least once 
a week were possible awake bruxers (51.9%; p = 0.002). 
There was an association between the self-reporting of 

quality of sleep and self-reporting AB (p = 0.010), since 
most of the participants who reported bad sleep were pos-
sible awake bruxers (61.1%) (Table 2).

The number of sleep hours per night ranged from 3 to 
9, with an average of 6.9 h (SD = 1.04). Possible SB was 
associated with fewer hours of sleep per night (6.0–7.1 h; 
p = 0.001) (Table 3). Students with possible SB were older 
than those who did not report SB (27.0 vs. 24.0 years old; 
p = 0.007) (Table 3). The presence of AB was associated 
with more hours of sleep (6–8 h; p < 0.001), and students 
with AB were younger than those without AB (23.0 vs. 
25.0 years old; p = 0.040) (Table 4).

Discussion

Accumulation of tasks and responsibilities creates stress 
and can adversely affect health [8,19,20]. Undergraduate 
health students face demanding academic workloads and 
must focus on their daily tasks [20]. Thus, they are com-
monly exposed to many academic pressures, which influ-
ence their emotional behavior, due to stress-adaptation 
reactions [8]. In turn, stress sensitivity can be associated 
with bruxism [3], creating the basis for a possible chrono-
type-bruxism association.

As a result, this study was developed based on the 
recent hypothesis that individuals with different chrono-
type profiles might exhibit different physiological func-
tioning of their internal clock. This possibly affects how 
they face daily tasks [14].

The prevalence of SB and AB among participants was in 
line with a previous study on Brazilian dental students [8]. 
However, it is slightly higher than reported in a systematic 
review on the epidemiology of bruxism in adults [21]. 
Possible SB and AB were more prevalent in women than 
men, as was also shown in another Brazilian study [22]. 
Conversely, these findings contrast with the results of a 
systematic review, which showed that there are no gender 
differences in SB and AB prevalence [21]. Differences in 
the study samples and strategies that reported bruxism 
across the reviewed studies could explain the differences 
in the reported prevalence. For instance, this study sample 
comprised only undergraduate students, while the system-
atic review included studies on all adult populations. In 
general, women tend to be more sensitive to stress than 
men, thus suggesting that, in theory, a higher self-reported 
bruxism in women could be expected [23].

Interestingly, the present study showed a higher age 
for subjects with self-reported SB with respect to AB, 
which was also noted in a study conducted in the United 
States [24]. Although the age difference was small, due to 
the very narrow age range of the study population (i.e. 
young adults), a possible explanation is that younger 
people tend to be more anxious and demonstrate certain 

Table 1. Association between independent variables and possible 
Sleep bruxism among dental students.

*χ2 test; p = probability value.;
**linear trend χ2 test. bold values describe statistical associations p < 0.05.

Variables

Sleep Bruxism

pNo (%) Yes (%)

Gender

 male 44 (85.6) 8 (15.4) 0.030*
 female 45 (67.2) 22 (32.8)

Where you live

 Outside parent’s house 33 (68.8) 15 (31.3) 0.212*
 In parent’s house 56 (78.9) 15 (21.1)

medicine for sleep

 No 80 (76.2) 25 (23.8) 0.335*
 Yes 9 (64.3)  5 (35.7)

Snoring

 Never 75 (75.8) 24 (24.2) 0.589*
 At least once a week 14 (70.0)  6 (30.0)

Nightmares

 Never 60 (83.3) 12 (16.7) 0.008*
 At least once a week 29(61.7) 18 (38.3)

Trouble focusing on daily activities

 Never 48 (73.8) 17 (26.2) 0.795*
 At least once a week 41(75.9) 13 (24.1)

Rate your quality of sleep

 Very good  07 (77.8)  2 (22.2) 0.141**
 Good 69 (76.7) 21 (23.3)
 bad 13 (72.2)  5 (27.8)
 Very bad  0 (0.0)  2 (100.0)

profile chronotype

 evening 16 (72.7)  6 (27.3)  0.556**
 Intermediate 63 (74.1) 22 (25.9)
 morning 10 (83.3)  2 (16.7)

Clenching teeth while awake

 No 57 (76.0) 18 (24.0) 0.691*
 Yes 32 (72.7) 12 (27.3)
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anxiety symptoms, such as teeth clenching, while deal-
ing with the pressures of everyday life [8,25,26] or facing 
daily conflicts [27]. Nonetheless, it should be noted that 
all participants were young adults belonging to a selected 
group within a limited age span. Future studies on wider 
age groups should be encouraged.

Regarding the chronotype profile findings, the preva-
lence of different tendencies was similar to that in another 
Brazilian study, which reported a strong predominance of 
the intermediate profile [28]. The current investigation 
did not show any association between chronotype profiles 
and SB or AB. It is nonetheless noteworthy that 50% of 
individuals with possible AB have a morningness profile, 
compared with 16.7% of subjects with possible SB. Such 
an observation could indicate a trend that deserves further 
evaluation in future studies.

A recent systematic review investigating behavioral 
health issues revealed that, although the intermediate 
profile chronotype is predominant in general populations, 
negative health changes appear to be primarily associ-
ated with the morningness or the eveningness profile [29]. 
Within these premises, it is possible that this study sample 
is neither large enough to include a sufficient number of 
individuals with morningness and eveningness profiles 
nor is it large enough to identify possible health issues 
related with such chronotypes. Therefore, this study could 
be considered a pilot attempt to approach the chrono-
type-bruxism issue, and further studies on more repre-
sentative samples are encouraged [14].

In the current study, the participants’ sleep character-
istics were also evaluated. Most participants with possi-
ble AB reported difficulties focusing on daily activities 

Table 2. Association between independent variables and self-re-
ported Awake bruxism among dental students.

*χ2 test; p = probability value.;
**linear trend χ2 test. bold values describe statistical associations p < 0.05.

Variables

Awake Bruxism 

pNo (%) Yes (%)

Gender

 male 38 (73.1) 14 (26.9) 0.045*
 female 37 (55.2) 30 (44.8)

Where you live

 Outside parent’s house 28 (58.3) 20 (41.7) 0.383*
 In parent’s house 47 (66.2) 24 (33.6)

medicine for sleep

 No 69 (65.7) 36 (34.3) 0.096*
 Yes 6 (42.9) 8 (57.1)

Snoring

 Never 63 (63.6) 36 (36.4) 0.759*
 At least once a week 12 (60.0) 8 (40.0)

Nightmares

 Never 46 (63.9) 26 (36.1) 0.809*
 At least once a week 29 (61.7) 18 (38.3)

Trouble focusing on daily activities

 Never 49 (75.4) 16 (24.6) 0.002*
 At least once a week 26 (48.1) 28 (51.9)

Rate your quality of sleep

 Very good 08 (88.9) 01 (11.1) 0.010**
 Good 59 (65.6) 31 (34.4)
 bad 07 (38.9) 11 (61.1)
 Very bad 01 (50.0) 01 (50.0)

profile chronotype

 evening 15 (68.2) 07 (31.8) 0.334**
 Intermediate 54 (63.5) 31 (36.5)
 morning 6 (50.0) 6 (50.0)

Grinding teeth while asleep

 No 57 (64.0) 32 (36.0) 0.691*
 Yes 18 (60.0) 12 (40.0)

Table 3. description of continuous variable analysis of the values associated with Sleep bruxism between dental students.

amann–Whitney test.
bStudent’s t-test. bold values describe statistical associations p < 0.05.

Sleep Bruxism

p-valueNo Yes
Age (median [interquartile interval]) 24 (23.0–25.0) 25.5 (24.0–27.0) 0.007a

Sleep hours you get per night (median [interquartile interval]) 7 (7.0–8.0) 6 (6.0–7.13) 0.001a

Time it takes you to fall asleep, in minutes (median [interquartile interval]) 15 (5.0–30.0) 20 (8.7–48.7) 0.124a

Score total to chronotype (mean [standard deviation]) 49.9 (8.1) 47.0 (7.8) 0.538b

Table 4. description of continuous variable analysis of the values associated with Awake bruxism between dental students.

amann–Whitney test.
bStudent’s t-test. bold values describe statistical associations p < 0.05.

Awake Bruxism

p-valueNo Yes
Age (median [interquartile interval]) 25 (23.0–27.0) 24 (23.0–25.0) 0.040a

Sleep hours you get per night (median [interquartile interval]) 7 (6.0–8.0) 7 (6.0–8.0) 0.984a

Time it takes you to fall asleep, in minutes (median [interquartile interval]) 10 (5.0–20.0) 30 (10.0–45.0) <0.001a

Score total to chronotype (mean [standard deviation]) 49.0 (8.0) 49.6 (8.5) 0.705b
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