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Objectives: The aim of the present study was to examine the role of genetic and environmental factors in
the phenotypic variance of bruxism in a large population-based cohort of young adult twins in Finland.

Methods: The material of the present study derives from the FinnTwin16 cohort study consisting of five
birth cohorts of twin pairs born in 1975–1979 who completed a questionnaire (at mean age 24, range
23–27 years) with data on frequency of sleep-related bruxism in 2000–2002. We used quantitative genetic
modeling, based on the genetic similarity of monozygotic and dizygotic twins, to estimate the most
probable genetic model for bruxism, based on decomposition of phenotypic variance into components:
additive genetic effects (A), dominant genetic effects (D), and non-shared environmental effects (E).

Results: On average, 8.7% experienced bruxism weekly, 23.4% rarely, and 67.9% never, with no significant
gender difference (p = .052). The best fitting genetic model for bruxism was the AE-model. Additive
genetic effects accounted for 52% (95% CI 0.41–0.62) of the total phenotypic variance. Sex-limitation
model revealed no gender differences.

Conclusions: Genetic factors account for a substantial proportion of the phenotypic variation of the liability
to sleep-related bruxism, with no gender difference in its genetic architecture.
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Bruxism is diurnal or nocturnal parafunctional activity
that includes clenching, bracing, gnashing, and grinding of
teeth (American Academy of Sleep Medicine, 2005) caus-
ing several problems like abnormal tooth wear, pain in the
temporomandibular joint or jaw muscles, headaches and
even social problems (Kato et al., 2001, Lavigne et al., 2005).
Bruxism is further divided into two, possibly independent,
disorders: awake and sleep-related bruxism (Manfredini &
Lobbezoo, 2010). Sleep bruxism, defined as a stereotyped
movement disorder occurring during sleep, is characterized
by tooth grinding and/or clenching associated with sleep ex-
cessive (intense) micro-arousals (De Laat & Macaluso, 2002;
Kato et al., 2001; Lavigne et al., 2003, 2005, 2008; Macaluso
et al., 1998).

Originally bruxism was thought to be caused by periph-
eral (morphological) factors but nowadays its theory about
central (pathophysiological and psychological) regulation
overrides (Lavigne et al., 2008; Van der Zaag et al., 2008).
Among others, disorders in the dopaminergic system, stress,
sleep disturbances, orofacial pain, psychoactive substances
like smoking, alcohol, and coffee, age, gender and genetic
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factors are associated with bruxism (Chen et al., 2005;
Lavigne & Manzini, 2000; Lavigne et al., 2001, 2008;
Lobbezoo et al., 1997a, 1997b, 2006; Ohayon et al. 2001;
Rintakoski et al., 2010a, 2010b). Prevalence of sleep brux-
ism is about 8% in the young adult population (Glaros,
1981; Lavigne & Montplaisir, 1994; Lavigne et al., 2005;
Ohayon et al., 2001; Reding et al., 1966), although preva-
lence varies depending on the study design. Overall, the
prevalence is highest in young adults and it gradually de-
creases with increasing age; in addition, no gender differ-
ence exists (Laberge et al., 2000; Lavigne & Montplaisir,
1994; Ng et al., 2005; Ohayon et al., 2001).

To date, a limited number of family studies have found
some evidence for genetic background for SB (Lavigne et al.,
2008). In fact, Hublin et al. (1998) reported a notable hered-
itary component for sleep-related bruxism in middle-aged
(33–60 years, born 1930–1957) same-sex twin pairs, with a
gender difference (39% in males and 53% in females), leav-
ing residual variance in SB to be explained by non-shared
environmental factors (i.e., not shared by the twins in a
pair). However, in their quantitative genetic analyses using
Finnish Twin Cohort data, Hublin et al. (1998) did not have
access to information from opposite-sex pairs and, there-
fore, could not test whether genes specific to one sex affect
the variation in bruxism.

Thus, to estimate the genetic contribution of bruxism in
young adults and to reveal the possible sex-specific factors
underlying the genetic contribution to bruxism, we studied
bruxism in a large population-based cohort of young adult
twins in Finland.

Methods
The material of the present study derives from the nation-
wide longitudinal FinnTwin16 study (Kaprio et al., 2002).
Twins received questionnaires assessing their lifestyle as well
as general and mental health on four separate occasions (at
ages 16 (baseline), 17, 18.5, and as young adults). The zy-
gosity of the twins was determined using a validated ques-
tionnaire on physical similarity (Sarna et al., 1978). In a
similar study of slightly younger twins (FinnTwin12), the
zygosity was determined from DNA for 397 same-sex pairs:
in 97% of the pairs, the questionnaire-based zygosity was
confirmed. The study protocol was approved by the ethical
committee of the Department of Public Health, University
of Helsinki, and the Institutional Review Board of Indi-
ana University. Subjects were advised about the study goals
before they provided informed consent.

As part of the FinnTwin16 study, twins born in 1975–
1978 (n = 4,283) participated in the fourth wave of the
study carried out in 2000–2002 (mean age 24 years, range
23–27), yielding a response rate of 88% (Kaprio, 2006). In
the fourth wave of the study, the questionnaire included
multiple health-related questions and also items on oral
health (Rintakoski et al., 2010c). Twins born in 1979 did not

answer items on oral health. Altogether 3,781 individuals re-
sponded to the question related to bruxism, and 649 of them
responded that they did not know. Pairwise status was avail-
able from 1,141 twin pairs. Of the remaining pairs, there
were 734 pairs where the co-twin did not answer the brux-
ism question, and 55 pairs whose zygosity was not certain.

Bruxism was assessed as an ordered variable in response
to the following question: Do you grind your teeth? The
options for the answers were: (1) every night, (2) weekly,
(3) once in a while (meaning less often than every week),
(4) never, and (5) I do not know. The options for answers
create a clear understanding about its focus on sleep-related
bruxism. We further classified those responding to the first
two alternatives as “weekly bruxers,” those responding to
alternative #3 as “rarely bruxers.” The group of “never brux-
ers” was our reference category, while we excluded those
responding ’I do not know” from the analyses.

We calculated descriptive statistics and polychoric cor-
relations with the Stata program (StataCorp, 2005). The
comparison of monozygotic and dizygotic twins, based on
the fact that monozygotic twins share 100% of their genes
(at the sequence level) and dizygotic twins on average share
only 50% of their segregating genes, provides estimates
about the heritability. Twins were classified into five differ-
ent zygosity-sex groups: monozygotic male, monozygotic
female, dizygotic male, dizygotic female, and opposite-sex
dizygotic twins. We used the quantitative genetic methods
based on structural equation modeling (Neale & Cardon,
1992) to analyse the data.

Quantitative genetic modeling compares different mod-
els to permit estimation of variance components and pro-
vides statistical tests for the assumption that the twins are
representative in the population (Posthuma et al., 2003;
Rintakoski et al., 2010c). The estimated variance compo-
nents are divided into four phenotypic variance compo-
nents: additive genetic effects (A), dominant genetic effects
(D), shared environmental effects (C) — that is all expe-
riences affecting both twins similarly (such as childhood
diet), and non-shared environmental effects (E) — that is
experiences and exposures affecting only one member of the
twin pair. E-effects also include measurement error. How-
ever, the component D and C cannot be simultaneously
modeled with twin data alone and therefore, for the present
study, we estimated three variance components.

The baseline model was the ADE model based on the pat-
tern of intrapair correlations in monozygotic and dizygotic
pairs. We tested the more restrictive two-parameter model
(AE) and the pure E model to specify that no familial ag-
gregation exists against the baseline model by using the χ2

difference test and comparing degrees of freedom (df) be-
tween the more complex model and the more constrained
model.

In addition, we used sex-limitation models (Neale &
Cardon, 1992) that utilize the information from opposite-
sex pairs to test whether genes specific to one sex, or
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TABLE 1

Prevalence (%) of Weekly, Rarely, and Never Bruxism by Gender

Bruxism

Weekly Rarely Never Total

Male 7.3 23.5 69.2 100
(106) (339) (1000) (1445)

Female 9.8 23.4 66.8 100
(165) (393) (1123) (1681)

Total 8.7 23.4 67.9 100
(271) (732) (2123) (3126)

Note: Number of subjects is given in parenthesis.

sex-specific additive genetic effects affect the variation brux-
ism. Sex-limitation models first test whether there are genes
specific to one sex. If sex-specific genetic effects are not
found, the model tests whether the magnitudes of A, D, and
E effects can be set to be equal between sexes and whether
this constraint weakens the fit of the model. Sex-specific
effects for the given character are expected if the correla-
tions within opposite-sex pairs are smaller than those for
same-sex pairs.

Results
The prevalence of weekly, rarely, and never bruxism are
shown in Table 1. On average, 8.7% experienced bruxism
weekly, 23.4% rarely, and 67.9% never, with no significant
gender difference (p = .052). The distribution of bruxism in
monozygotic and dizygotic pairs is shown in Table 2. There
were nine monozygotic pairs in which both were weekly
bruxers and correspondingly 17 dizygotic pairs. Based on
these three by three tables, polychoric correlations (r) for
bruxism, computed for all pairs and separately by gen-
der, were higher in monozygotic (r = 0.55, 95% CI 0.44–
0.67) than in dizygotic twin pairs (r = 0.20, 95% CI 0.09–
0.30). The correlation coefficient for monozygotic pairs was
higher in female than in male pairs, and for dizygotic twin
pairs higher in male and opposite-sex pairs than in female
pairs, although not significantly so (Table 3).

Genetic modeling started with the ADE model (Chi-
square 36.777, p = .572, Akaike’s information criterion
−41.223) based on 3 × 3 tables. We found no evidence
of violations of the assumptions of the twin model, i.e.,
equal prevalence in MZ and DZ twins and in the first and
second twin of a pair. Sex-limitation modeling indicated
that the same genes are expressed in males and females

TABLE 3

Pairwise Similarity Of Bruxism

Correlation
coefficient

95% confidence
interval

All monozygotic pairs 0.55 0.44–0.67
All dizygotic pairs 0.20 0.09–0.30
Male monozygotic pairs 0.43 0.21–0.65
Female monozygotic pairs 0.61 0.48–0.74
Male dizygotic pairs 0.26 0.05–0.47
Female dizygotic pairs 0.10 −0.12–0.33
Opposite-sex dizygotic pairs 0.22 0.07–0.37

Note: Polychoric correlations by sex and zygosity

and also that the variance components in men and women
could be set to be equal. Non-additive genetic effects (D)
were not needed and thus the best fitting model was the AE-
model (Chi-square 45.025, p = .471, Akaike’s information
criterion −44.975). Under that model, 52% (95% CI 0.41–
0.62) of the total phenotypic variance was explained by the
additive genetic effects and the remaining 48% (95% CI
0.38–0.59) by non-shared environmental effects (Table 4).
A model with only environmental effects (E) could be very
clearly rejected as not fitting the data (p < .001).

Discussion
Our study revealed a substantial genetic component in re-
gard to the variation of sleep-related bruxism, with no gen-
der difference in genetic architecture in a population-based
sample of young adult twin pairs.

Hublin et al. (1998) first reported a gender difference in
the variation of sleep-related bruxism in an adult popula-
tion (with genetic factors explaining 38.9% of the pheno-
typic variation in males and 53.2% in females). They also
used data from Finnish twins, but their studied twins were
older than those forming our sample and came from a sep-
arate cohort study. The best fitting model in that study as
well, was the AE-model, but the authors were unable to
test for the presence of sex-specific effects due to lack of
opposite-sex twin pairs. In the present study, however, we
could fully use the sex-limitation model and interestingly
found no gender difference in the genetic variation of brux-
ism, suggesting a common genetic background of bruxism
in men and women.

To date, few questionnaire-based studies or large-scale
twin studies have found some genetic background for sleep-
related bruxism (Hublin et al., 1998; Lavigne et al., 2005,

TABLE 2

The Pairwise Status for Bruxism in Monozygotic (N = 380) and Dizygotic (N = 761) Pairs

Twin1 Twin1
Monozygotic Dizygotic
pairs: Weekly Rarely Never pairs: Weekly Rarely Never

Twin2 Weekly 9 13 15 Twin2 Weekly 17 16 38
Rarely 9 35 31 Rarely 19 44 114
Never 7 43 218 Never 38 113 362
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TABLE 4

Model-Fitting Results for the Analysis of the Phenotypic Liablity To Sleep-Related Bruxism Among Monozygotic and Dizygotic Twins —
Analysis for the Effects of Additive Genetic (A), Dominant Genetic (D), and Unique Environment (E)

Model Chi-square value p Akaike’s information criterion

Basic ADE model∗ 36.777 0.572 −41.223
ADE, but constrained to have same prevalence in men and women 41.003 0.47 −40.997
ADE, no sex-specific genetic component 41.003 0.515 −42.997
ADE, variance components constrained to be the same in men and women 43.023 0.513 −44.977
AE, dominance effects dropped from model 45.025 0.471 −44.975
E, no genetic effects 114.375 0.000 22.375

Note: The modeling progresses from top to bottom with additional model constraints added at each stage.
∗Basic ADE model allows different prevalences in men, and women, a gender specific additive genetic component and the magnitude of variance
components to differ by sex.

2008). Earlier reports of the hereditary component of brux-
ism from 1960s and 1970s were largely based on attrition
patterns in dentition (Horowitz, 1963; Lindqvist, 1974) al-
though the studies of Abe and Shimakawa (1966) and Red-
ing et al. (1966) were based on self-report of sleep bruxism.
In their twin studies, Horowitz (1963) and Lindqvist (1974)
both evaluated bruxism based on attrition patterns and
found some evidence of concordance rates being higher in
monozygotic twins than in dizygotic twins. In their studies
bruxism was only evaluated examining the attrition pat-
terns. Reding et al. (1966) reported a significant association
between current bruxism and reported bruxism of their
blood relatives. According to the Abe and Shimakawa study
(1966), children whose parents experienced sleep bruxism
were more likely to suffer from bruxism compared to those
whose parents did not experience bruxism. However, these
early reports were completed when peripheral regulation
of bruxism was the leading theory and the etiology of
bruxism was virtually unknown. In our study, the focus
was especially on sleep-related bruxism and its heritabil-
ity. Our results were parallel to the previous findings and
the study provides further information about the genetic
architecture of the condition. Taken together with the re-
sults from Hublin et al. (1998), our study indicates that the
relative role of genetics versus environment in bruxism is
age-dependent. In young adults there are no gender dif-
ferences, while in middle-aged adults there are likely to be
gender-dependent genetic influences, or at least the rela-
tive magnitude of genetic effects varies by gender as adults
become older.

In light of our results and the previous findings, the pro-
portion of the genetic effects of total phenotypic variance in
the liability to sleep-related bruxism is clearly higher than
that found for the other conditions related to the temporo-
mandibular joint (TMJ) area, such as temporomandibular
disorder (TMD). It is, however, hypothesized that genetic
factors affect TMD as well (Meloto et al., 2011). Still, only
little evidence exists that TMD aggregate in families or has a
strong genetic component (Smith et al., 2011). For example,
Michalowicz et al. (2000) found no evidence in heritability
of TMJ signs or symptoms while Matsuka et al. (2007) re-
ported that genetic factors may affect TMD in an adolescent

population, although their findings were not statistically
significant. The observed substantial genetic components
in liability to sleep-related bruxism compared to the rather
minor genetic component of other disorders in the TMJ
area gives important knowledge about the possible differ-
ence in the mechanism of these disorders. Notwithstanding,
there is a need for research about the potential link between
them. We are not aware of any twin or family study that
has conducted a bivariate genetic analysis between bruxism
and a TMJ disorder.

The prevalence of sleep bruxism, as frequently noted
in the existing literature, occurs “often” or “very often” in
about 8% of the young adult population (Lavigne & Mont-
plaisir, 1994; Ohayon et al., 2001). Our prevalence (8.7%)
for bruxism reported to be present “every night” or “weekly”
(computed as weekly bruxism for the analyses) is consistent
with that literature. Further, because it is known that the
prevalence of bruxism changes over age the very restricted
age-range in our study virtually eliminates confounding ef-
fects due to age. In addition, the present study comprised
twin individuals with a high response rate and is thus very
representative of the general population. A limitation of the
study was the relatively high proportion of subjects who
did know their sleep bruxism frequency. In spite of that, the
large number of subjects and the high response rate sup-
port the use of questionnaire and the prevalence of bruxism
similar with previous studies support the use of the method.

The International Classification of Sleep Disorders
(American Academy of Sleep Medicine, 2005) defines sleep
bruxism as “an oral parafunction characterized by grinding
or clenching of the teeth during sleep that is associated with
an excessive sleep arousal activity.” Hence, it has been stated
that current sleep bruxism can only be diagnosed with direct
measurements from electromyography and polysomnogra-
phy (De Leeuw, 2008). At present, bruxism is often evalu-
ated using questionnaires, possibly a clinical examination
and/or some direct measurement techniques. A limitation
of questionnaire-based studies is that not all individuals are
aware of their bruxism (for example, those living alone),
which may yield some under reporting, also those suffering
less severe bruxism may not know about their sleep bruxism
habit.
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On the other hand, issues with sleep laboratory setting
include the high price and logistic challenges of the analy-
sis, the high requirements of sleep laboratories as well as the
possible sleep disturbances caused by the atypical sleeping
environment (Lavigne et al., 1996; Manfredini & Lobbezoo,
2010). A limitation of the present study is the lack of a val-
idated method to evaluate bruxism and the lack of ICSD
criteria-based diagnoses for bruxism. However, most of the
epidemiological data on bruxism is still gathered from sub-
jects by questionnaires or interviews because sleep studies
using large sample sizes are not feasible due to high costs
(Manfredini & Lobbezoo, 2010). Thus, self-report currently
reflects the best available data for large epidemiological sur-
veys. These serve to test hypotheses emanating from lab
studies, but also to generate hypotheses that may be possi-
ble to test further in laboratory settings.

The classification of bruxism into three categories
(weekly, rarely, never) in this study does not affect the her-
itability estimates in the method used. In genetic model-
ing we compared monozygotic and dizygotic twin pairs to
each other regardless of the classification of the given phe-
nomenon. Thus, the genetic model estimates the heritability
based on the similarity of twin pairs. Hublin et al. (1998)
previously suggested in their bivariate model that same ge-
netic influences affiliate childhood and adulthood bruxism.
Still, the mechanism behind the genetic factors remains
unknown. However, this study adds important knowledge
about the heritability of sleep bruxism and the role of gen-
der in the heritability. There is still a need for further stud-
ies investigating the actual genes, genetic mechanisms, and
the inheritance patterns relating to sleep bruxism. Our re-
sults, however, demonstrate that the phenotypic variation
of bruxism can be explained by genetic factors (52%) and
non-shared environmental factors (48%), common in both
genders.
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