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SsUMMARY The aim of this study was to compare
clinical sleep bruxism (SB) diagnosis with an
instrumental diagnosis obtained with a device
providing electromyography/electrocardiography
(EMG/ECG) recordings. Forty-five (N = 45) subjects
(19 males and 26 females, mean age 28 + 11 years)
were selected among patients referring to the
Gnathology Unit of the Dental School of the
University of Torino. An expert clinician assessed
the presence of SB based on the presence of one or
more signs/symptoms (i.e. transient jaw muscle
pain in the morning, muscle fatigue at awakening,
presence of tooth wear, masseter hypertrophy).
Furthermore, all participants
instrumental recording at home with a portable
device (Bruxoff®; OT Bioelettronica, Torino, Italy)
allowing a simultaneous recording of EMG signals
from both the masseter muscles as well as heart
frequency. Statistical procedures were performed

underwent an

with the software Statistical Package for the Social
Science v. 20.0 (SPSS 20.0° IBM, Milan, Italy).

Based on the EMG/ECG analysis, 26 subjects (11
males, 15 females, mean age 28 + 10 years) were
diagnosed as sleep bruxers, whilst 19 subjects (7
males, 12 females, mean age 30 + 10 years) were
diagnosed as non-bruxers. The correlation between
the clinical and EMG/ECG SB diagnoses was low (¢
value = 0-250), with a 62:2% agreement (28/45
subjects) between the two approaches (kappa =
0-248). Assuming instrumental EMG/ECG diagnosis
as the standard of reference for definite SB
diagnosis in this investigation, the false-positive
and false-negative rates were unacceptable for all
clinical signs/symptoms. In conclusion, findings
from clinical assessment are not related with SB
diagnosis performed with a portable EMG/ECG
recorder.
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Introduction

Sleep bruxism (SB) is a sleep-related motor phenome-
non characterised by involuntary phasic (rhythmic) or
tonic (sustained) motor activity in the masticatory
muscles (e.g. masseter, temporalis) during sleep. It
can be associated with a number of clinical problems,
including oro-facial pain, tooth wear and failure of
dental restorations (1, 2). Furthermore, it is consid-
ered a risk factor for complications in implant- and
teeth-supported rehabilitations (3, 4).

© 2015 John Wiley & Sons Ltd

Over the years, several strategies were proposed to
diagnose bruxism (5, 6). The literature shows that the
wide majority of data came from studies adopting a
self-reported bruxism detection (7). Such an approach
is suitable, at best, to indicate a ‘possible” bruxism (8)
and is in contrast with the proposed standard of
reference for SB diagnosis, which require ‘definite’
measurements by means of polysomnography (PSG)
(8-11). Nonetheless, PSG has some disadvantages
(e.g. high cost, amount of time needed for manual/
visual scoring, laboratory environment) (12), and it is
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mainly used for research purposes, with minor impact
on the clinicians’ daily routine (13). Indeed, in the
clinical setting, SB diagnosis is still mainly based on
clinical assessment (10).

A recent consensus panel suggested that such clini-
cal diagnosis is able to detect, at best, a ‘probable’
bruxism (8). Notwithstanding that, it should be
remarked that PSG/SB criteria themselves were origi-
nally validated against a set of clinical/anamnestic cri-
teria for sleep-time bruxism (9).

Thus, there is a need to assess the relationship
between the various grades of SB diagnosis, as also
recently suggested in a paper on the correlation
between the different clinical and anamnestic SB find-
ings (14). Based on that, also the actual relationship
between clinically based ‘probable’” SB and measure-
ment-based ‘definite’ SB is worthy to be further
investigated.

Recent studies have validated a portable device pro-
viding combined surface electromyography (EMG)
and electrocardiography (ECG) measurements, which
showed an excellent diagnostic accuracy with respect
to PSG for the diagnosis of SB (15-17). The adoption
of such portable devices could ease the assessment of
the relationship between clinically diagnosed and
instrumentally diagnosed SB.

Based on these premises, the aim of this study was to
compare the ‘probable” SB diagnosis based on the clini-
cal assessment with the instrumental SB diagnosis
obtained with a portable device providing EMG/ECG
recordings. The study design aims to answer the clinical
research questions: ‘is there a correlation between the
clinical and instrumental SB diagnosis?” The null
hypothesis was that purported clinical signs and symp-
toms of SB (i.e. transient jaw muscle pain in the morn-
ing, muscle fatigue at awakening, presence of tooth
wear or shiny spots on restorations, masseter hypertro-
phy) are not related with instrumentally diagnosed SB.
If the null hypothesis was rejected, the diagnostic value
of clinical SB diagnosis could approximate the needed
requirements for a ‘definite’ diagnosis, thus having
potentially relevant clinical implications.

Materials and methods

Subjects and study design

The study was performed on 45 subjects [19 men and
26 women, mean age + standard deviation (s.d.)

28 + 11 years] selected among patients referring to
the Gnathology Unit of the Dental School of the Uni-
versity of Torino. To ensure that individuals with dif-
ferent SB severity took part to the study, participants
were initially recruited based on a clinical assessment
suggesting their probable bruxism (N = 22, 10 males
and 12 females, mean age + s.d. 26 + 4) or the
absence of bruxism (N = 23, 9 males and 14 females,
mean age + s.d. 32 £+ 14). Exclusion criteria were
(i) presence of extensive prosthodontic rehabilitations,
(ii) missing teeth, with the exception of the third
molars, (iii) periodontal disease, (iv) Presence of tem-
poromandibular joint disorders, as diagnosed with the
Research Diagnostic Criteria for TMD (18), (v) medi-
cal history of neurological, mental or sleep disorders
(e.g. periodic leg movements, insomnia). Further-
more, the subjects were not under medications at the
time of recording and were not under the effect of
alcohol, nicotine or caffeine.

In the morning hours, an expert clinician made the
clinical assessment for SB based on the presence of
the following diagnostic criteria:

1 transient jaw muscle pain in the morning, as con-
firmed by pain elicitation in the masseter muscles
upon palpation, as diagnosed according to a positive
palpation of at least one of the three masseter mus-
cle sites per side described in the Research Diagnos-
tic Criteria for TMD guidelines (18);

2 muscle fatigue at awakening, reported by the
patient;

3 presence of tooth wear or shiny spots on restora-
tions, as assessed by the presence of noticeable (at
least grade 2) (19) wear spots on the incisal sur-
faces of the anterior teeth and/or on the guiding
cusps of the posterior teeth;

4 masseter hypertrophy upon digital palpation, scored
positively if the muscle volume approximately tri-
pled upon a voluntary clench in maximal intercu-
spal position (9).

Based on that, the presence of one or more of the
above clinical signs/symptoms was suggestive of a
clinical SB diagnosis.

All participants underwent an instrumental in-
home evaluation with a portable device (Bruxoff®*)
allowing a simultaneous recording of EMG signals

*QTBioelettronica, Torino, Italy.
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from both the masseter muscles as well as heart fre-
quency. The three signals were sampled at 800 Hz,
with 8 bit resolution. Data were stored on a MicroSD
card as a binary file. The EMG and the ECG channels
were filtered between 10 and 400 Hz with a gain of
4300, and between 15 and 160 Hz with a gain of 700,
respectively. Masseter muscles” EMG activity was
detected with disposable bipolar AgCl concentric elec-
trodes (Code®), with a 16 mm radius. The choice of
adopting such electrodes was due to their easy appli-
cability and design, avoiding muscle fibre electrode
orientation problem and reducing EMG crosstalk (20,
21). ECG recordings were detected with a disposable
bipolar electrode located on the left side of the thorax,
at about 5-10 cm below the sternum.

Each participant
recording nights (at least 4 h of sleep per night). The
first night was an accommodation session to familiar-
ise with the device, and only data recorded during
the second night were considered for statistical analy-
ses. The recording procedure provided that five tap-
ping movements before sleep and after getting up in
the morning were performed, to easily recognise the
beginning and the end of the recordings. After
the five tapping movements at the beginning of the
recording session, the subjects performed three maxi-
mum voluntary clenching (MVC) on teeth. The
clenches should last 3 s each and be separated by a
10-s rest. The highest MVC value was used to normal-
ise the EMG values as a per cent of MVC. Masseter
EMG bursts with duration exceeding 0-25s were
selected for oromotor activity scoring (9, 22).

Previous studies showed that the portable device
has high sensitivity (92-3%) and specificity (91-6%)
for SB diagnosis when the diagnostic cut-off was set
at 4 SB episodes per hour (15), as suggested by the
most recent PSG/SB criteria (23). In addition, a reli-
ability study showed a good repeatability as far as the
number of SB episodes per night, SB episodes per
hour and heart frequency are concerned (16).

The Bruxoff software (Bruxmeter software®*) scores
automatically the presence of SB events based on the
following features: mean masseter EMG amplitude at
least 10% of maximum voluntary clenching activity,
preceded (1-5 s interval) by an approximately 20%
increase of heart rate (beginning 1 s before RMMA

underwent two consecutive

fSpes Medica, Battipaglia, Italy.
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onset) (9, 23). Oromotor activity during wakefulness
before falling asleep was excluded from scoring.

The procedures were approved by the Ethic Com-
mittee of the Lingotto Dental School, University of
Turin, Italy. All individuals gave their informed con-
sent in accordance with the Helsinki Declaration and
understood that they were free to withdraw from the
experiment at any time.

Statistical analysis

The design of statistical analyses aimed to answer the
underlying clinical research question of the study,
viz., assessing the correlation between clinical and
instrumental bruxism diagnosis.

The frequency of the presence of various clinical
signs/symptoms as well as of a positive SB diagnosis
with the Bruxoff device was previously described in
“subjects and study design” section. Contingency tables
were created to compare the Bruxoff findings (col-
umns) and the clinical variables (rows). The correlation
between the clinical findings and the instrumental
diagnosis was assessed by means of ¢ coefficient, which
is a measure of the degree of association between two
binary variables. Such coefficient is similar to the corre-
lation coefficient in its interpretation: ¢ values range
from —1-0 to + 1-0, indicating different levels of nega-
tive or positive correlation. As a general rule for corre-
lation analyses, values higher than 0-7 are considered
supportive of a strong positive correlation (24).

In addition, a #-test for unpaired samples was per-
formed to compare the mean SB index, as derived
with the Bruxoff device, of subjects having or not
having the various clinical findings.

All statistical procedures were performed with the
software Statistical Package for the Social Science v.
20.0 (SPSS 20.0%%). For each analysis, a P-value<0-05
was set.

Results

Based on the Bruxoff software analysis, 26 subjects (11
males, 15 females, mean age 28 + 10 years) were diag-
nosed as sleep bruxers, whilst 19 subjects (7 males, 12
females, mean age 30 + 10 years) were diagnosed as
non-bruxers. The correlation value between the clinical

IBM, Milan, Italy.
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Table 1. Cross-tabulation of sleep bruxism (SB) diagnosis based
on either clinical or EMG/ECG findings

EMG/ECG diagnosis

No SB SB

Clinical diagnosis
No SB 14 7
SB 10 14

and EMG-ECG SB diagnoses was low (¢ value = 0-250),
with a 62:2% agreement (28/45 subjects) between
the two approaches (kappa = 0-248) (Table 1).

The frequency of positive clinical items in the study
sample ranged between 31-1% for facial pain and
muscle stiffness and fatigue at awakening to 42-2%
for tooth wear or shiny spots on restorations and up
to 53-3% for masseter hypertrophy. The correlation
values with SB were low for each clinical sign/symp-
tom, ranging from ¢ = —0-045 to 0-196 (Table 2), and
the agreement with instrumental SB ranged between
46-6% (21/45 subjects) for muscle stiffness at awak-
ening and 60% (27/45) for masseter hypertrophy.
Assuming instrumental EMG/ECG diagnosis as the
standard of reference for definite SB diagnosis in this
investigation,
rates were unacceptable for all clinical signs/symp-
toms (Table 3).

The average SB index was different between sub-
jects having or not having masseter muscle hypertro-
phy (P = 0-033), whilst there were not any significant
differences for the other clinical signs/symptoms, with
P values ranging from 0-351 to 0-645 (Table 4).

Based on the above, the null hypothesis that pur-
ported clinical signs and symptoms of SB (i.e. jaw
pain, masseter muscle hypertrophy, tooth wear or
shiny spots on restorations, morning stiffness in the

the false-positive and false-negative

Table 2. Prevalence of the different clinical signs/symptoms in
subjects with or without EMG/ECG diagnosed sleep bruxism
(SB) and levels of correlation with SB

Prevalence Prevalence in Correlation
in SB (%) non-SB (%) value (¢)
Transient jaw muscle 33-3 286 0-051
pain in the morning
Muscle fatigue at 292 333 —0-045
awakening
Tooth wear 417 429 —0-012
Masseter hypertrophy 62-5 429 0-196

jaw muscles) are not related with instrumentally diag-
nosed SB could not be rejected.

Discussion

The aim of this study was to compare the clinical
diagnosis of SB, viz., a so-called probable bruxism,
with SB diagnosis based on EMG/ECG recordings
obtained with a validated portable device.

Over the years, several clinical signs and symptoms
have been proposed as markers of SB. They include,
among the others, the presence of transient jaw mus-
cle pain in the morning, a feeling of fatigue or stiff-
ness in the jaw muscles at awakening, abnormal
tooth wear and masseter muscles’” hypertrophy.

The presence of at least one of the above clinical
signs or symptoms, together with reported tooth
grinding during sleep, has been used to validate PSG-
SB criteria (9, 23). As those validation studies, none
of these signs and/or symptoms has been directly

associated with ongoing SB (5). Nonetheless, the

Table 3. False-positive and false-negative sleep bruxism (SB)
findings based on the presence of clinical signs/symptoms and
their agreement with SB diagnosis

False-positive  False-negative

SB findings SB findings Agreement
(%) (%) (%)
Transient jaw 429 51-6 51-1
muscle pain
in the morning
Muscle fatigue at  50-0 54-8 46-6
awakening
Tooth wear 47-4 53-8 48-8
Masseter 375 429 60
hypertrophy

Table 4. Sleep bruxism index of subjects with and without the
different clinical signs/symptoms

SB index of SB index of
positive negative
subjects (%)  subjects (%)  P-value
Transient jaw muscle 5:0 + 34 4.1 + 2-8 0-351
pain in the morning
Muscle fatigue at 4.1 + 3-1 4.5 + 3.0 0-645
awakening
Tooth wear 4-8 £ 36 408 + 2-5 0-431
Masseter hypertrophy 52 £+ 34 33+ 21 0-033

© 2015 John Wiley & Sons Ltd
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evaluation of their presence is still considered the best
available approach to diagnose SB clinically (8,10).

Results of this investigation show that such clinical
criteria do not correlate with an instrumental SB
diagnosis. Indeed, none of them is significantly related
with SB findings based on the EMG/ECG recordings,
with the minor exception of a higher SB index in
subjects with masseter hypertrophy. This implies that
the resulting clinical diagnosis had a very poor agree-
ment (k = 0-248) with the definite SB diagnosis. Of
course, as a main limitation of this study, it must be
remarked that, for an actual diagnosis of definite SB
to be made, full PSG recordings should have been
required. Anyhow, their adoption is unlikely to
change the study findings. Indeed, the EMG/ECG
recorder adopted in this investigation showed an
excellent correlation with PSG findings in a previous
study (15) and was thus introduced in the research
setting to ease data gathering.

Despite seemingly discouraging,
investigation are actually in line with the fragmental
literature on the relationship of SB with pain and
tooth wear. In general, the literature suggested that
the proposed PSG cut-off values for SB were suitable
for discriminating between patients with and without
tooth wear (25), whilst they were not suitable to
intercept subjects who are at risk for developing pain
in the jaw muscles (26-30).

Our findings are open to interesting considerations.
Indeed, at a first glance, it could be concluded that a
clinical SB diagnosis is not acceptable, so that even
the recently defined ‘probable’ bruxism is far from
being ‘probable’. On the other hand, despite quantita-
tive recordings are without any doubts the standard
requirement for a definite SB diagnosis, it emerged
that several issues need to be clarified concerning the
interpretation of bruxism measurements. Indeed, it
seems that neurologically driven criteria drawn from
PSG studies are not related with the clinical conse-
quences of SB, especially as far as muscle fatigue and
pain are concerned.

A possible explanation for such lack of relationship
is that EMG adaptations to pain in the jaw muscles
may lead to a reduced muscle activity (i.e. less SB) in
patients with pain (31-33). This means that even
those types of bruxism activities (e.g. prolonged, high
intensity, isometric contractions such as in the case of
mandible thrusting) that are plausible risk factors for
muscle pain are likely to be detected as such only in

data from this
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the early stages of pain onset, before protective adap-
tations turn in to reduce muscle activity (13).

A recent review suggested how to refine some con-
cepts underlying a potentially ‘ideal’ SB diagnosis
(13). Based on that, this study’s findings support the
view of SB as a variegated motor phenomenon, and
not as a disorder per se. Thus, until the different motor
activities that are currently grouped together under
the umbrella term ‘bruxism’ are not properly discrimi-
nated based on their EMG features, it is unlikely that
we are able to get deeper into the clinical picture.

In short, taken together, our findings suggested that
currently proposed clinical diagnostic criteria for SB
are not evidence based.

Conclusions

This study showed that findings from clinical assess-
ment are not related with SB diagnosis performed
with a portable EMG/ECG recorder. Further studies
on larger and more representative samples are needed
to get a deeper insight into the relationship between
an instrumental SB diagnosis and the purported clini-
cal signs/symptoms.

Acknowledgments

The procedures were approved by the Lingotto Dental
School Ethics Committee. All individuals gave their
informed consent in accordance with the Helsinki
Declaration. The research funding was provided by
University of Torino.

Conflict of interest

The authors do not have any financial conflict of
interests or relationship with any financial organisa-
tion that may be interested in the contents of this
manuscript. The authors declare that all them have
contributed to conceptualise and perform the investi-
gation as well as to manuscript’s writing and revision
before submission.

References

1. Lavigne GJ, Manzini C, Kato T. Sleep bruxism. In: Kryger
MH, Roth T, Dement WC, eds. Principles and practice of
sleep medicine, 4th ed. Philadelphia (PA): Elsevier Saunders;
2005:946-959.

763



764 T.

10.

11.

12.

13.

14.

15.

16.

17.

18.

CASTROFLORIO etal

. Manfredini D, Lobbezoo F. Relationship between bruxism

and temporomandibular disorders: a systematic review of
literature from 1998 to 2008. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2010;109:e26—€50.

. Manfredini D, Poggio CE, Lobbezoo F. Is bruxism a risk fac-

tor for dental implants? A systematic review of the litera-
ture. Clin Implant Dent Relat Res. 2014;16:460-469.

. Johansson A, Omar R, Carlsson GE. Bruxism and prosthetic

treatment: a critical review. J Prosthodont Res.

55:127-136.

2011;

. Koyano K, Tsukiyama Y, Ichiki R, Kuwata T. Assessment of

bruxism in the clinic. J Oral Rehabil. 2008;35:495-508.

. Carra MC, Huynh N, Lavigne G. Sleep bruxism: a compre-

hensive overview for the dental clinician interested in sleep
medicine. Dent Clin North Am. 2012;56:387-413.

. Manfredini D, Winocur E, Guarda-Nardini L, Paesani D,

Lobbezoo F. Epidemiology of bruxism in adults: a systematic
review of the literature. J Orofac Pain. 2013;27:99-110.

. Lobbezoo F, Ahlberg J, Glaros A, Kato T, Koyano K, Lavigne

GJ et al. Bruxism defined and graded: an international con-
sensus. J Oral Rehabil. 2013;40:2-4.

. Lavigne GJ, Rompre PH, Montplaisir JY. Sleep bruxism:

validity of clinical research diagnostic criteria in a controlled
polysomnographic study. J Dent Res. 1996;75:546-552.
American Academy of Sleep Medicine. International classifi-
cation of sleep disorders. 3rd ed. Darien (IL): American
Academy of Sleep Medicine; 2014.

Macaluso GM, Guerra P, Di Giovanni G, Boselli M, Parrino
L, Terzano MG. Sleep bruxism is a disorder related to periodic
arousals during sleep. J Dent Res. 1998;77:565-573.

Gallo LM, Lavigne G, Rompré P, Palla S. Reliability of scoring
EMG orofacial events: polysomnography compared with
ambulatory recordings. J Sleep Res. 1997;6:259-263.
Manfredini D, Ahlberg J, Castroflorio T, Poggio CE, Guarda-
Nardini L, Lobbezoo F. Diagnostic accuracy of portable
instrumental devices to measure sleep bruxism: a systematic
literature review of polysomnographic studies. J Oral Reha-
bil. 2014;41:836-842.

Paesani DA, Lobbezoo F, Gelos C, Guarda-Nardini L, Ahlberg
J, Manfredini D. Correlation between self-reported and clini-
cally based diagnoses of bruxism in temporomandibular dis-
orders patients. J Oral Rehabil. 2013;40:803-809.
Castroflorio T, Deregibus A, Bargellini A, Debernardi C, Man-
fredini D. Detection of sleep bruxism: comparison between an
electromyographic and electrocardiographic portable holter
and polysomnography. J Oral Rehabil. 2014;41:163-169.
Castroflorio T, Mesin L, Tartaglia GM, Sforza C, Farina D.
Use of electromyographic and electrocardiographic signals to
detect sleep bruxism episodes in a natural environment.
IEEE J Biomed Health Inform. 2013;17:994-1001.

Deregibus A, Castroflorio T, Bargellini A, Debernardi CL.
Reliability of a portable device for the detection of sleep
bruxism. Clin Oral Investig. 2014;18:2037-2043.

Dworkin SF, LeResche L. Research diagnostic criteria for
temporomandibular disorders: review, criteria, examinations
and specifications, J Craniomandib Disord.
1992;6:301-355.

critique.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Johansson A, Haraldson T, Omar R, Kiliaridis S, Carlsson
GE. A system for assessing the severity and progression of
occlusal tooth wear. J Oral Rehabil. 1993;20:125-131.
Farina D, Cescon C. Concentric-ring electrode systems for
noninvasive detection of single motor unit activity. IEEE
Trans Biomed Eng. 2001;48:1326-1334.

Castroflorio T, Farina D, Bottin A, Piancino MG, Bracco P,
Merletti R. Surface EMG of jaw elevator muscles: effect of
electrode location and inter-electrode distance. J Oral Reha-
bil. 2005;32:411-417.

Iber C, Ancoli-Israel S, Chesson A, Quan SF. The AASM
manual for the scoring of sleep and associated events: rules,
terminology and technical specifications. Westchester (IL):
American Academy of Sleep Medicine (AASM); 2007.
Rompre PH, Daigle-Landry D, Guitard F, Montplaisir JY,
Lavigne GJ. Identification of a sleep bruxism subgroup with
a higher risk of pain. J Dent Res. 2007;86:837-842.
McNemar Q. Psychological statistics. New York (NY): Wiley;
1962.

Abe S, Yamaguchi T, Rompré PH, De Grandmont P, Chen
YJ, Lavigne GJ. Tooth wear in young subjects: a discrimina-
tor between sleep bruxers and controls? Int J Prosthodont.
2009;22:342-350.

Lavigne GJ, Rompré PH, Montplaisir JY, Lobbezoo F. Motor
activity in sleep bruxism with concomitant jaw muscle pain.
A retrospective pilot study. Eur J Oral Sci. 1997;105:92-95.
Camparis CM, Formigoni G, Teixeira MJ, Bittencourt LR,
Tufik S, de Siqueira JT. Sleep bruxism and temporomandib-
ular disorder: clinical and polysomnographic evaluation.
Arch Oral Biol. 2006;51:721-728.

Rossetti LM, Pereira de Araujo Cdos R, Rossetti PH, Conti
PC. Association between rhythmic masticatory muscle activ-
ity during sleep and masticatory myofascial pain: a polysom-
nographic study. J Orofac Pain. 2008;22:190-200.

Rossetti LM, Rossetti PH, Conti PC, de Araujo Cdos R. Associa-
tion between sleep bruxism and temporomandibular disorders:
a polysomnographic pilot study. Cranio. 2008;26:16-24.

Smith MT, Wickwire EM, Grace EG, Edwards RR, Buenaver
LF, Peterson S et al. Sleep disorders and their association
with laboratory pain sensitivity in temporomandibular joint
disorder. Sleep. 2009;32:779-790.

Minami I, Akhter R, Albersen I, Burger C, Whittle T, Lobbe-
zoo F et al. Masseter motor unit recruitment is altered in
experimental jaw muscle pain. J Dent Res. 2013;92:143-148.
Manfredini D, Cocilovo F, Stellini E, Favero L, Guarda-Nar-
dini L. Surface electromyography findings in unilateral myo-
fascial pain patients: comparison of painful vs non painful
sides. Pain Med. 2013;14:1848-1853.

Raphael KG, Sirois DA, Janal MN, Wigren PE, Dubrovsky B,
Nemelivsky LV et al. Sleep bruxism and myofascial temporo-
mandibular disorders: a laboratory-based polysomnographic
investigation. J Am Dent Assoc. 2012;143:1223-1231.

Correspondence: Andrea Bargellini, Department of Surgical Sciences,

Specialization School of Orthodontics, Dental School, University of
Torino, Via Nizza 230, 10126 Torino, Italy.
E-mail: bargelli@ipsnet.it

© 2015 John Wiley & Sons Ltd



