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ABSTRACT

Background: There is a need for reliable instruments that can quantitatively assess sleep bruxism at the dental level.
Objectives: This study aimed to determine the test-retest reliability of the occlusal peeled area using the BruxChecker, the meth-
odological aspects that affect this reliability, and the reference values in a population of dental students.

Methods: Eighty-four dental students participated in this test-retest study (median age, 21.7 years; 74 women). A BruxChecker
was worn for 3 consecutive nights and scanned after each night in the plaster model and by transillumination. The relative and
absolute peeled areas were measured using the FIJI software, and BruxChecker perforation was determined visually. Reliability
was assessed by the intraclass correlation coefficient (ICC) and Cohen's kappa.

Results: The absolute and relative peeled areas of the BruxChecker by transillumination after 2 or 3 nights provided the highest
ICC values, which ranged from 0.918 to 0.929. BruxChecker perforation was present in 45% of the participants, with a kappa
value of 0.777. The respective median peeled areas were 84.3mm? and 9.9% for the absolute and relative values after using the
BruxChecker for three nights. Ranges for the 10th-90th percentiles were 4.7%-17.0% and 39.4%-143.4 mm?, respectively.
Conclusions: The BruxChecker system demonstrates excellent reliability in measuring the occlusal peeled area in the studied
population. This study proposes reference values for absolute and relative peeled areas after using the BruxChecker for three
nights and scanning by transillumination.

1 | Introduction

Bruxism is a repetitive jaw-muscle activity that occurs during
sleep or wakefulness and is characterised by clenching or grind-
ing the teeth and/or by bracing or thrusting the mandible [1].
Bruxism may be a harmless behaviour, a protective factor, or
a risk factor for negative clinical consequences, including
tooth wear, dental treatment failure, and pain and dysfunc-
tion of the masticatory muscles and temporomandibular joints
[2-7]. The prevalence of sleep bruxism in the adult population

ranges from 8% to 22% [8-13], with variability probably due
to the different methods used for assessment [14, 15]. The di-
agnosis of sleep or awake bruxism can be graded as ‘possible’
based on self-report, ‘probable’ based on self-report and clinical
examination, and ‘definite’ based on self-report, clinical exam-
ination, and polysomnography [7]. Recently, the Standardized
Tool for the Assessment of Bruxism and its abbreviated version,
BruxScreen, have been developed to provide a comprehensive,
multidimensional evaluation of bruxism [16, 17]. Since polysom-
nography is an expensive and a complex technique, ambulatory
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electromyographic recording systems and oral devices have
been proposed to assess sleep bruxism activity at the muscular
and dental levels [18-20].

The BruxChecker is a 0.1-mm thick transparent sheet adapted
to the maxillary (or mandibular) arch and painted on the exter-
nal (occlusal) surface with a red dye [20]. When worn during
sleep for a few consecutive nights, it does not modify the ac-
tivity of masticatory muscles, but the area of red film peeled
by tooth grinding correlates with masseter electromyographic
activity during sleep and, consequently, provides information
about the consequences of sleep bruxism at the dental level
[20, 21]. Most researchers and clinicians use the device to de-
termine the pattern of grinding based on laterotrusive and
mediotrusive side contacts [22, 23]. However, few studies have
used the BruxChecker to quantify sleep bruxism at the dental
level by either measuring the extension of the peeled red sur-
face or determining the presence of perforated areas [21, 24-27].
Unfortunately, different studies have used a variety of methods,
such as the number of nights using the BruxChecker, outcomes
of sleep bruxism (e.g., absolute/relative occlusal grinding area,
perforated area), and the techniques used [21, 24-27]. To con-
sider the BruxChecker an accurate instrument for quantifying
sleep bruxism at the dental level, a standardised methodology
is required to provide reliable measurements that can be con-
trasted with reference values. In addition, the degree of agree-
ment of sleep bruxism outcomes between those obtained with
the BruxChecker and those obtained with the BruxScreen proto-
col would provide valuable information for clinical and research
purposes [16, 28]. Finally, elucidating the intensity of association
between several factors and BruxChecker outcomes would help
to understand the aetiology, pathophysiology, and consequences
of sleep bruxism at the dental level.

The primary aim of this study was to determine the test-re-
test reliability of measuring the occlusal peeled area using the
BruxChecker in dental students. As secondary aims, we also
assessed the methodological aspects that affect this reliability
and established reference values for the occlusal peeled area
measured with the BruxChecker. In addition, we determined
the degree of agreement between the occlusal peeled area and
clinical findings of the BruxScreen protocol and explored the
factors associated with the intensity of sleep bruxism at the
dental level.

2 | Material and Methods
2.1 | Study Design and Participants

We performed a prospective test-retest study from November
2023 to March 2024 at the University of Barcelona Dental
School. Overall, 109 third-year students undertaking a den-
tal degree were invited to participate. The following inclusion
criteria were used: (i) aged 18-45years, (ii) healthy dentition
with at least 24 natural teeth without severe malocclusion, (iii)
not undergoing active orthodontic treatment, (iv) not taking
sedative drugs or having a chronic disease, and (v) sleeping at
night with a minimum interruption. Participants who did not
use the BruxChecker for three nights were excluded from the
analysis.

Most participants had taken part in a previous investigation [29].
All participantssigned a written informed consent form approved
by the Ethics Committee of the University of Barcelona Dental
Hospital (Ref. 24/2023). All procedures were conducted accord-
ing to the principles of the Helsinki Declaration. Reporting fol-
lows the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines.

2.2 | Clinical Procedure

Participants were interviewed to collect data on age and gender.
They were also asked to complete the self-report BruxScreen
questionnaire [16]. The first part consists of 6 questions assess-
ing self-perceived frequency of clenching and grinding while
awake and during sleep, including teeth contact and mandible
bracing, on a 5-point scale (0, never; 1, sometimes; 2, regularly;
3, often; 4, always). The second part assessed the frequency of
jaw symptoms (pain, unpleasantness, sensitivity, tiredness, ten-
sion, stiffness) upon awakening or at any other time and when
moving the jaw during meals or at any other time. These assess-
ments used the same 5-point scale. Finally, the third part com-
prised two questions assessing the frequency of jaw lock during
meals or at any other time [16].

A single examiner conducted the clinical assessment form of the
BruxScreen protocol [16]. She determined the presence or absence
of masseter muscle hypertrophy while the muscles were relaxed
and contracted; of lip-, cheek-, and tongue-indentations; and of
traumatic lesions in the tongue and tori. Occlusal/incisal wear per
sextant plus palatal wear in sextant 2 was assessed as follows: 0,
no wear; 1, wear within enamel; 2, wear with dentin exposure and
loss of crown height <1/3rd; 3, loss of crown height >1/3rd but
<2/3rd; and 4, loss of crown height >2/3rd. Clinical signs were
considered to determine whether tooth wear was mainly mechan-
ical, mainly chemical, or both mechanical and chemical [30, 31].

Bilateral bite force was measured using the Innobyte system
(Kube Innovations, Montreal, QC, Canada), according to the
manufacturer's instructions [29]. With the participant seated,
a single examiner inserted the mouthpiece into the individual's
mouth with a new disposable cover, placing their upper central
incisors against the protruding stop at the front of the mouth-
piece; cheek guards were also placed against their molars. The
participant was asked to close slowly to ensure that the mouth-
piece was placed correctly between the maxillary and mandibu-
lar arches, and once confirmed, the participant was instructed to
bite on the mouthpiece with maximum effort for a few seconds.
Three measurements were performed, allowing the participant
to rest between them, and the average of the top two values was
used for analysis [29].

The occlusal contact area at the maximum intercuspation posi-
tion (ICP) was determined by bite registration. An addition sil-
icone (Occlufast Rock, Zhermack) was applied to the occlusal
surface of the mandibular teeth, and participants were asked to
close their mouth to the ICP as hard as they could for 1 min. The
occlusal registration was removed, trimmed, and scanned using
a Transparent Materials Adapter (HP Scanjet G4050, Hewlett
Packard, Palo Alto, CA, USA), and each occlusal registration
image was converted to grayscale for analysis using ImageJ
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software (National Institutes of Health, USA). Spatial calibra-
tion was performed using a known distance and the relation-
ship between each of the 256 greys. The thickness of the occlusal
registration was determined using a stepped wedge of Occlufast
[32]. Occlusal contact was considered present if the interocclusal
distance was <200 um [33].

The BruxChecker comprised a 0.1 mm thick transparent plate
of polyvinyl chloride with the external surface painted with a
red dye (Scheu-Dental, Iserlohn, Germany). It was fabricated
in a Biostar VII (Scheu-Dental), heated at 230°C for 15s, and
adapted to a maxillary plaster model. Trimming was per-
formed along the gingival margin for the buccal face and ex-
tended 2mm from the cervical line at the palatal face. When
the maxillary third molars were present, they were covered if
completely erupted.

All participants were instructed to wear the BruxChecker
during sleep for three consecutive nights [34]. They were taught
how to take the device off and on without scratching it with their
fingernails. They were also asked to write down the hours and
minutes they had kept it in their mouth and the duration of sleep
each night with the device in place.

We requested that the device be returned each day for scanning,
after which the same device was returned to the participant.
Scanning was according to two procedures (Figure 1). First, each
BruxChecker was fitted in its plaster model, placed upside down
on the glass surface of the scanner next to a 5 euro cent coin to
calibrate the space, and scanned and saved in the JPEG format
at 300 dots per inch. The second procedure involved placing the
BruxChecker upside down without the model and scanning by
transillumination using the Transparent Materials Adapter (HP
Scanjet G4050, Hewlett Packard). Previously, each maxillary plas-
ter model had been scanned without the BruxChecker and saved
in the JPEG format (Figure 1A).

To determine test-retest reliability, all participants were invited
to repeat testing with a new BruxChecker for three consecutive
nights, 2weeks after the first session. The new BruxChecker was
fabricated in the same plaster model and by applying the same
procedure as the first BruxChecker.

2.3 | Assessment of the BruxChecker Peeled Area

BruxChecker images were analysed using the FIJI software
program (ImagelJ; National Institutes of Health, Bethesda, MD,
USA). Images of the plaster model of the maxillary arch were
calibrated at 12 pixels/mm, and the occlusal perimeter was se-
lected and saved as a region of Interest (ROI) file (Figure 1B,C).

The BruxChecker image fitted on the plaster model was trans-
formed with multiple points of equivalence, using the plaster
model as the reference image. The ‘transform’ plugin was used,
applying a similarity class transformation with the least squares
transformation method (Figure 1D). The selected occlusal perim-
eter (ROI file) was applied to the transformed image, cleaned, and
saved as a spatially calibrated colour image (Figure 1E). This co-
lour image was then converted to a grayscale 8-bit format show-
ing the occlusal peeled areas as black marks, using the colour

threshold and the hue (130-230), saturation (0-115) and bright-
ness (90-255) colour space channels (Figure 1F). When convert-
ing the coloured and spatially calibrated images to grayscale, the
same coloured and spatially calibrated image was added as an
overlay with 30% opacity to correct the occlusal peeled bound-
aries with the FIJI brush options, as needed [35]. The relative
and absolute occlusal peeled surface areas were measured on the
grayscale images as a percentage of the occlusal surface and in
millimetres squared, respectively.

The BruxChecker image obtained by transillumination was
flipped horizontally and transformed by using multiple points
of equivalence with the BruxChecker fitted on the plaster model
as a spatially calibrated reference image (Figure 1G). The se-
lected occlusal perimeter (ROI file) was applied to the trans-
formed image, cleaned, and saved as a spatially calibrated colour
image (Figure 1H). This colour image was then converted to a
grayscale 8-bit format to show the occlusal peeled area as black
marks, using the colour threshold and CIELAB colour space
with threshold values of 125-255, 0-115, and 0-255 for chan-
nels L*, a*, and b*, respectively. We corrected the occlusal peeled
boundaries with the FIJI brush options if needed (Figure 1I)
[35]. The relative and absolute areas of the peeled occlusal sur-
faces were also measured.

Perforations of the BruxChecker were assessed visually by di-
rect inspection after wear for 3 nights. The number of tooth
regions with perforation was determined before dichotomising
the variable as perforated or not perforated. In addition, the per-
forated area was determined using the BruxChecker, scanned
by transillumination, converting the colour image to 8-bits, and
applying a threshold value of 250 for grey levels (Figure 17).

2.4 | Data Analysis

Sample size was calculated based on an 80% probability of ob-
taining a 0.1 total width of the 95% confidence interval (CI) of an
intraclass correlation coefficient (ICC) estimated at 0.9 [36]. We
required a sample of at least 78 participants.

Several ordinal variables from BruxScreen were dichotomised to
have the group with high values comparable to the prevalence
of sleep bruxism (8%-22%) [8-13], Therefore, the following cut-
offs were used for scores or sum scores: 3 for self-perceived fre-
quency of clenching during sleep; 1 for self-perceived frequency
of grinding during sleep; 7 for the six bruxism questions; 9 for the
frequency of any jaw symptoms; 3 for the presence of any sign on
non-dental tissues; and 6 for tooth wear per sextant. Similarly,
the relative peeled areas after using the BruxChecker for three
nights and after analysis by transillumination were dichotomised
at 4 different cut-offs: the median (10%), the level proposed by
Hokama et al. (100mm? or 11.7%) [21], and for compatibility with
the range of prevalence of sleep bruxism (14% and 17%). The oc-
clusal peeling rate was calculated by dividing the occlusal peeled
area by the time in hours using the BruxChecker or after sleeping
with the BruxChecker in place for three nights.

We assessed the reliability of quantitative BruxChecker vari-
ables by the ICC using a two-way random effects model and ab-
solute agreement for single measures. The smallest detectable
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FIGURE1 | Image processing of the maxillary plaster model and BruxChecker. (A) Maxillary plaster model without the BruxChecker scanned

in JPEG format. (B) Selection of the occlusal perimeter saved as an ROI file. (C) Occlusal surface area. (D) BruxChecker fitted on the plaster model

scanned. (E) Occlusal surface of the BruxChecker fitted on the plaster model and spatially calibrated. (F) Black and white image showing the peeled

area as black marks. (G) BruxChecker scanned by transillumination. (H) Occlusal surface of the BruxChecker scanned by transillumination and

spatially calibrated. (I) Black and white image showing the peeled area as black marks from the BruxChecker scanned by transillumination. (J) Black
and white image showing the perforated area as black marks from the BruxChecker scanned by transillumination.

difference (SDD) was determined as the smallest statistically
significant amount of change that could be detected with a mea-
surement device on two different occasions, calculated as fol-
lows: SDD = 1.96 X 1/2 X SEM. Reliability of ordinal (number
of tooth regions perforated) and dichotomous (BruxChecker per-
forated) variables was assessed by weighed kappa and Cohen's
kappa, respectively.

The Kolmogorov-Smirnov test was used to confirm distribu-
tion normality for occlusal surface area, occlusal contact area,
maximum bite force, and occlusal peeled area. A mean test-re-
test value was calculated for the BruxChecker-related variables
assessed by different methods to provide reference values. The
10th, 25th, 50th, 75th and 90th percentiles for occlusal peeled
area and for peeling rate were calculated by different methods.
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n=100
( )
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A 4 L Declined the invitation (n=9) )
BruxChecker test (Performed)
n=85
4 3\
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\ J

BruxChecker test (Analysed)
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v

BruxChecker retest (Performed)
n=84

[
‘ L

BruxChecker retest (Analysed)

Excluded N=3. Reasons:

Commenced muscle relaxant therapy (n=1)

Unable to deliver the BruxChecker (n=1)

Did not wear the BruxChecker for all 3 nights (n=1)

n=81

FIGURE 2 | Flowchart of the test-retest reliability study.

The degree of agreement between BruxChecker and BruxScreen
dichotomised variables was assessed using the kappa values.
Bivariate and multivariate associations between gender, age, oc-
clusal surface area, occlusal contact area, maximum bite force,
and occlusal peeled area were examined using Pearson's cor-
relation and multiple linear regression with a stepwise forward
method. The relationships between perforating the BruxChecker
and the peeled area, occlusal contact area, and maximum bite
force were examined by ¢-test.

All data were analysed in IBM SPSS, Version 29 (IBM Corp.,
Armonk, NY, USA) and p-values of <0.05 were considered
significant.

3 | Results

Among the 109 dental students invited to participate, 9 did not
meet the inclusion criteria (6 had active orthodontic treatment,
2 slept with interruptions, and 1 had < 24 natural teeth), 6 were
not available, and 9 did not accept the invite (Figure 2). In addi-
tion, one participant did not wear the BruxChecker for all three
nights. Therefore, data from 84 participants were included in the
final analysis, with partial data missing for several participants.

Three participants did not finish the retest (1 had started muscle
relaxants; 1 did not deliver the BruxChecker at the end of the
study; 1 did not wear the BruxChecker for three nights). Thus, 81
participants were included in the test-retest analysis. Another 8
and 13 participants did not deliver the BruxChecker after the
first or second night respectively, in the test and/or retest part of
the study. The Occlufast record of one participant was incorrect

and another reported pain in the maxillary right central incisor
due to dental trauma, so their maximum bite force was not as-
sessed. Other issues were related to using the BruxChecker and
included the following: one showed partial discoloration in the
test phase only; one reported that the BruxChecker came out of
their dental arch and that it was found slightly deformed and out
of their mouth; one reported that their tongue and sheets were
stained red; and a few complained about some degree of discom-
fort and/or a minor sleeping difficulties.

The 84 participants included in the final analysis had a median
age of 21.7years (range, 19.9-40.4) and 74 (86.9%) were females
(Table 1). After the third night, visual inspection revealed that
38 participants (45%) presented at least one perforation in the
BruxChecker at the test session and 39 (48%) did so at the retest,
with 35 (42%) showing BruxChecker perforation at both ses-
sions. Males showed significantly higher occlusal surface areas,
higher bite forces, higher frequencies of masseter hypertrophy,
and BruxChecker use for less time than females. However, no
gender differences were observed in occlusal contact area, oc-
clusal peeled area, frequency of perforation, and other variables
assessed by BruxScreen.

Table A1 shows the ICC and SDD values of different sleep brux-
ism parameters assessed with the BruxChecker. Absolute or
relative occlusal peeled area (mm? or % of occlusal surface) mea-
sured by transillumination of the BruxChecker worn for 2 or 3
nights provided the highest ICC values, ranging from 0.918 to
0.929 (95% CI, 0.87-0.95). Calculating the peeling rate by hours
of BruxChecker use or sleeping did not improve the reliability.
Visual inspection for BruxChecker perforation after 3 nights
provided a Cohen kappa value of 0.777 (Table A1l).
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TABLE1 | General participant data and bruxism-related data obtained using the BruxScreen and BruxChecker.

N Total Females (n=74) Males (n=10) Significance
General data
Age in years, median 84 21.7 21.7 22.2 0.240*
Occlusal surface area in mm?, mean 84 859 (843-876) 849 (833-865) 934 (868-1000) <0.001°
(95% CI)
Occlusal contact area in mm?, mean 83 91.5(83.4-99.7) 89.7 (81.5-98.0) 105.0 (69.1-140.1) 0.229°
(95% CI)
Maximum bite force in newtons, 83 694 (661-726) 680 (647-712) 796 (649-943) 0.021b
mean (95% CI)
BruxScreen
Clenching often or always during 84 21 (25.0%) 17 (23.0%) 4 (40.0%) 0.243¢
sleep, n (%)
Presence of grinding during sleep, n 84 17 (20.2%) 14 (18.9%) 3(30.0%) 0.413¢
(%)
Frequent awake/sleep bruxism 84 20 (23.8%) 18 (24.3%) 2(20.0%) 0.763¢
activity, n (%)
Frequent jaw symptoms, n (%) 84 18 (21.4%) 17 (23.0%) 1(10.0%) 0.348¢
Masseter muscle hypertrophy, n (%) 84 19 (22.6%) 14 (18.9%) 5(50.0%) 0.027¢
(any case)
Presence of 3 or more intra-oral signs 84 18 (21.4%) 17 (23.0%) 1(10.0%) 0.348¢
on non-dental tissues, n (%)
Tooth wear per sextants scored as 6 or 84 35 (41.7%) 29 (39.2%) 6 (60.0%) 0.210¢
more, n (%)
Tooth wear mainly mechanical, n (%) 84 69 (82.1%) 60 (81.1%) 9(90.0%) 0.489°¢
BruxChecker
Time of BruxChecker use for 3 nights 84 21.8 (21.3-22.3) 22.1(21.6-22.7) 19.4 (17.7-21.1) <0.001°
in hours, mean (95% CI)
Time of sleep with the BruxChecker 84  20.1(19.6-20.6) 20.3 (19.8-20.8) 18.5 (17.2-19.8) 0.015°
for 3 nights in hours, mean (95% CI)
Occlusal peeled area at 3rd night in %, 84 10.6 (9.6-11.6) 10.4 (9.3-11.4) 12.3(8.8-15.8) 0.220°
mean (95% CI)
Occlusal peeled area at 3rd night 84 91.3 (83-100) 88.3(79-97) 114 (79.5-149) 0.058P
mm?, mean (95% CI)
Perforation in the BruxChecker at 3rd 84 38 (45.2%) 32 (43.2%) 6 (60.0%) 0.318°¢

night, n (%)

“Mann-Whitney U test.
bStudent ¢-test.
€Chi-squared test.

The median (10th-90th percentiles) for occlusal peeled area
had an absolute value of 84.3mm? (39.4%-143.4mm?) and a
relative value of 9.9% (4.7%-17.0%) after BruxChecker use for
three nights (Table 2). Therefore, applying a cut-off at 10.0%,
11.7%, 14.0%, and 17.0% as a relative peeled area would con-
sider 50%, 37%, 23%, and 10% of participants to be bruxers,
respectively. Figure 3 shows the correlation between the
relative and absolute peeled areas, their relationship with
BruxChecker perforation, and the application of each cut-off
(85mm? or 10.0%, 100mm? or 11.7%, 120mm? or 14.0%, and
150 mm? or 17.0%).

Self-report of grinding during sleep and a tooth wear score of > 6
by sextan obtained by BruxScreen showed the most agreement
with the extension of the peeled area assessed by BruxChecker,
regardless of the cut-off used (Table 3). Considering the six ques-
tions about the frequency of different aspects of bruxism and the
presence of masseter muscle hypertrophy and mechanical tooth
wear, both detected by clinical inspection, showed weak agree-
ment with the peeled area detected by BruxChecker. Frequent
jaw symptoms and the presence of three or more intra-oral signs
on non-dental tissues showed no agreement with BruxChecker
outcomes. After three nights, using BruxChecker perforation
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TABLE 2 | Occlusal peeled area and peeling rate assessed using the BruxChecker.

Relative peeled area (%) Absolute peeled area (mm?)

Peeling rate Peeling rate

Peeled area (%) (%/h sleep) Peeled area (mm?) (mm?/h sleep)
1-night 2-nights 3-nights 3-nights 1-night 2-nights 3-nights 3-nights
Percentile (n=84) (n=79) (n=84) (n=84) (n=84) (n=79) (n=84) (n=84)
Minimum 1.1 2.3 2.8 0.12 8.9 18.2 23.0 0.96
10th 2.8 4.0 4.7 0.24 24.2 32.6 39.4 2.01
25th 4.4 6.4 6.9 0.35 354 52.8 64.0 3.13
50th 6.9 9.1 9.9 0.50 57.6 78.7 84.3 4.18
75th 9.5 12.3 13.7 0.67 79.8 107.6 117.6 6.01
90th 12.4 15.3 17.0 0.92 108.9 130.3 143.4 7.76
Maximum 19.3 20.0 21.9 1.12 168.1 207.9 223.3 11.68
E3 209 =3
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FIGURE 3 | Correlation Between the relative and absolute peeled areas, their relationship with BruxChecker perforation and the application of

four cut-offs.

as the sole diagnostic criterion for bruxism failed to show any
agreement with BruxScreen symptoms or clinical signs, but it
did show a strong agreement with the peeled area at cut-offs of
11.7% and 13% respectively (Table 3).

Occlusal contact area at ICP and maximum bite force were
positively associated with the peeled area of the BruxChecker
after wear for 3 consecutive nights and expressed as a percent-
age (Table 4). Among these two factors, occlusal contact area
at ICP was the most important factor affecting the peeled area
of the BruxChecker in the stepwise regression analysis (ad-
justed R?=0.12). Individuals who perforated the BruxChecker
at the test session peeled more of the BruxChecker surface area
(13.4%) compared with those who did not (8.3%) (p<0.001; ¢-
test). However, perforating the BruxChecker at the test session
was not associated with either the maximum bite force or the
occlusal contact area at ICP (p > 0.05; t-test).

4 | Discussion

The results of this study indicate that the BruxChecker system
provides excellent reliability in the quantitative assessment of
sleep bruxism at the dental level by measuring the peeled area
in the studied population. Research has already shown that
the peeled area of BruxChecker correlates positively with the
number of bruxism bursts and episodes measured by electro-
myography in a healthy population [21]. When coupled with the
agreement between some BruxScreen outcomes in the present
study, it seems that the BruxChecker system is a valid instru-
ment for quantitatively assessing the grinding type of sleep
bruxism at the dental level.

The present results also suggest that several methodological
considerations affect reliability. When the BruxChecker is
worn for two or three nights, the reliability is higher compared
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TABLE 3 | Agreement and significance between BruxScreen variables and BruxChecker outcomes dichotomised at different cut-offs.

Bruxchecker
Cut-off at 10% Cut-off at 11.7% Cut-off at 14% Cut-off at 17% Bruxchecker
of peeled area of peeled area of peeled area of peeled area perforation
BruxScreen variables
Clenching often or 0.084 (p=0.378)  0.068 (p=0.514) 0.082(p=0.452)  0.080 (p=0.391) 0.025
always during sleep (p=0.800)

Presence of grinding 0.324 (p<0.001)

during sleep

Frequent awake/sleep  0.204 (p=0.030)

bruxism activity

Frequent jaw 0.107 (p=0.239)

symptoms

Masseter muscle
hypertrophy

0.180 (p=0.052)

Presence of 3 or more
intra-oral signs on
non-dental tissues

0.010 (p=0.909)

Tooth wear per
sextants scored as 6
or more

0.331 (p=0.002)

Tooth wear mainly
mechanical

0.156 (p=0.058)

BruxChecker

Perforation in
BruxChecker

0.356 (p=0.001)

0.323 (p=0.001)

0.145 (p=0.164)

0.076 (p =0.455)

0.111 (p=0.283)

—0.148 (p=0.145)

0.353 (p=0.001)

0.063 (p=0.365)

0.487 (p<0.001)

0.364 (p<0.001)  0.219 (p=0.028)  0.167 (p=0.071)

0.165 (p=0.129) 0.091 (p=0.339) 0.098
(p=0.315)
0.134(p=0.220)  0.114 (p=0.244) 0.043
(p=0.647)
0.048 (p=0.661)  0.102 (p=0.290) —0.030
(p=0.755)
—0.074 (p=0.496)  0.025 (p=0.796) —0.058
(p=0.541)
0.319 (p=0.001)  0.202 (p=0.006) 0.008
(p=0.941)

0.084 (p=0.103)  0.013(p=0.677)  0.125(p=0.111)

0.422 (p<0.001)  0.226 (p=0.001)

Note: Using the cut-off at 10%, 11.7%, 14%, and 17% of the peeled area would assign as a bruxer the 50%, 37%, 23%, and 10% of the participants, respectively. Agreement

is expressed as kappa values.

TABLE 4 | Bivariate and multivariate relationship between different factors and the relative occlusal peeled area assessed by transillumination

after 3 nights of BruxChecker use.

Correlation with Multivariate regression
n relative peeled area? Significance (p) model, B (95% CI)®
Gender 84 0.135 0.110
Age (years) 84 0.078 0.239
Occlusal surface area (mm?) 84 0.043 0.349
Occlusal contact area (mm?) 83 0.365 <0.001 0.045 (0.02-0.07)
Maximum bite force (N) 83 0.290 0.004

aPearson coefficient.
bAdjusted R>=0.123.

to use for a single night, consistent with the conclusions of
other authors [21, 27]. Although most studies photographed
or scanned the worn BruxChecker placed on a plaster model
[20, 21, 23, 24, 27, 37], reliability is higher when scanned by
transillumination without the model, probably because light
reflections might simulate nonpeeled surfaces or mask peeled
surfaces [19]. The main disadvantage of transillumination is
that some peeled areas could be masked by the buccal surfaces

of the BruxChecker, especially in the anterior and canine
teeth; however, it should be remembered that detection can
be checked in the original image as an intermediate intensity
of colour. Another limitation may be the need for specialised
equipment, such as a scanner with transillumination capa-
bilities and specific software, which are not readily available
in many dental practices. However, smartphone applica-
tions could be developed to quantify the peeled area of the
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BruxChecker from captured images. Considering the hours of
use or the hours asleep with the BruxChecker and estimates
of the peeling rate after the third night of use did not improve
the reliability of the BruxChecker. The reliability of the peeled
area also did not depend on whether it was measured in abso-
lute or relative values with respect to the total occlusal surface
area. However, it is preferable to express the peeled area as a
percentage of the occlusal surface to minimise the effect of
tooth size, especially between sexes [27]. The presence of per-
foration in the occlusal surface of the BruxChecker after three
nights of use revealed substantial agreement in the test-retest
analysis (Cohen's kappa, 0.78).

The present study indicated that approximately half of the par-
ticipants peeled the red dye on more than 10% of the total occlu-
sal surface (equivalent to 84 mm?) after three nights of using the
BruxChecker. These represent reference values obtained from
a young adult population and are consistent with reports from
other studies after adjusting for sex and the number of nights
using the BruxChecker [21, 26]. The finding that approximately
half of the individuals perforated the BruxChecker after three
nights of use supports the use of this criterion as indicating the
presence of sleep bruxism [25]. Considering the present results
and reported criteria for the presence of sleep bruxism as the
correlation between the number of phasic-type bruxism epi-
sodes and the peeled area of the BruxChecker and BruxChecker
perforation [21, 25], we propose that individuals with > 100 mm?
(11.7%) peeled or with perforation of the BruxChecker after
three nights use could be considered suspected bruxers.
Given the present results and a reported prevalence of defini-
tive polysomnography-assessed sleep bruxism of about 8% in
the general population [10], we propose that individuals who
peel >150mm? (17.0%) after three nights and perforate the
BruxChecker could be considered frequent or severe bruxers.
However, a larger and more representative sample of the general
population is needed to validate these cut-off values.

Extension of the peeled area on the BruxChecker was positively
associated with self-reported grinding during sleep. Thus, tooth
wear, occlusal contact area, and maximum bite force assessed
with the BruxChecker may be valid for quantitatively assessing
the dental consequences of grinding during sleep, especially the
force and extension data. However, the present study did not
show construct validity, and further research will be needed to
confirm this hypothesis. Interestingly, the ability to perforate
the BruxChecker was not associated with any of these charac-
teristics (i.e., grinding during sleep, tooth wear, occlusal contact
area, maximum bite force) but was strongly associated with the
extension of the area peeled, which suggests that BruxChecker
perforation might reflect other aspects of sleep bruxism (i.e., the
frequency and/or duration of mandibular movements). The as-
pect of sleep bruxism that truly reflects the ability to perforate
the BruxChecker could be elucidated in a well-controlled study
assessing masticatory muscle activity with electromyographic
monitoring during sleep while using oral appliances with sen-
sors [38].

The BruxChecker is a valid and reliable instrument for quan-
tifying the grinding type of sleep bruxism at the dental level,
and it would be valuable in future studies to assess the associa-
tion between this type of bruxism and negative outcomes, such

as tooth wear, restoration failure, occlusal trauma and tooth
migration [4, 5]. However, bruxism has been associated with
positive health outcomes [15], suggesting that the BruxChecker
could also be useful to predict positive consequences of sleep
bruxism [26]. In the present study, the occlusal contact area and
maximum bite force correlated positively with the peeled area.
Because these are key measures of masticatory performance and
asymmetry in dentate populations [39-42], the occlusal peeled
area in the BruxChecker could be positively associated with
the masticatory function of the individual. Further studies are
needed to demonstrate this relationship.

When sleep bruxism is assessed by questionnaire, the preva-
lence of frequent sleep bruxism has been estimated at 13% [9],
being higher in women aged 18-35years and associated with
mechanical tooth wear, stress and muscle pain [8, 11, 13, 43, 44].
However, the prevalence of definitive sleep bruxism assessed
by polysomnography is about 8% and is not associated with
age or sex, and half of the people who report sleep bruxism
by questionnaire are not confirmed by polysomnography [10].
Therefore, the best way to assess sleep bruxism is to combine
subjective, clinical, and instrumental data [7, 17]. When a clini-
cian assesses sleep bruxism to evaluate the risk of tooth wear or
dental restoration failure, it is recommended that the duration
and intensity of masticatory muscle activity be determined by
ambulatory electromyography and tooth contact evaluation [18].
In this scenario, the BruxChecker could provide complementary
information about not only the intensity and extension of sleep
bruxism at the dental level but also the occlusal pattern of grind-
ing activities during sleep. In addition, the BruxChecker may
play an important role in increasing patient awareness of this
sleep disorder.

This is the first study with a sufficient sample size to determine
the test-retest reliability of the BruxChecker system and pro-
vide reference values in a young adult population. However, we
recognise some limitations. First, few males participated, most
participants were young, and the recruitment of dental students
likely reduced the power to detect gender differences, limiting
the representativeness of the sample for the general population
[45]. Second, electromyography activity of the masticatory mus-
cles was not recorded while using the BruxChecker, preventing
us from establishing an association between clenching/grinding
types and the observed perforation or peeling areas. Third, the
BruxChecker seems to be effective in quantifying the grinding
type of sleep bruxism but it could not detect its clenching type. In
addition, the grinding patterns reflected in the BruxChecker were
not assessed or compared to the physiological jaw movements of
participants. These issues should be addressed in future research.

5 | Conclusions

The BruxChecker system demonstrates excellent reliability in
measuring the occlusal peeled area in dental students and, based
on the extent of this area, may serve as a quantitative tool for as-
sessing the grinding component of sleep bruxism at the dental
level. The highest reliability was achieved using the BruxChecker
for two or three consecutive nights and scanning by transillumi-
nation. This study proposes reference values for absolute and rel-
ative peeled areas after using the BruxChecker for three nights.
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The best agreement between the peeled area and BruxScreen
was in the self-reported grinding during sleep and tooth wear do-
mains. The best predictors of peeled areas were the occlusal con-
tact area in ICP and, to a lesser extent, the maximum bite force.

Author Contributions

Mireia Ustrell-Barral contributed to the conception, design, data acqui-
sition, analysis, and interpretation, and drafted and critically revised
the manuscript. Carla Zamora-Olave, Laura Khoury-Ribas, and Bernat
Rovira-Lastra contributed to the design, data interpretation, and criti-
cal revision of the manuscript. Jordi Martinez-Gomis contributed to the
conception, design, data acquisition, data analysis, and interpretation,
and drafted and critically revised the manuscript. All authors approved
this version of the manuscript.

Acknowledgements

We thank the third-year dental students for their assistance with this
study, Carmen Moreno and Luis Lora for providing technical support,
and Michael Maudsley and Dr. Robert Sykes for editing the text. We
would like to express our deepest gratitude to Professor Joan Salsench
for his outstanding leadership, guidance, and dedication to this research
group and to the Universitat de Barcelona. His contributions have been
invaluable, and his legacy will continue to inspire our work. We deeply
mourn his recent passing and honor his memory with the utmost re-
spect and appreciation.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data sets used and/or analysed during the current study are avail-
able from the corresponding author on reasonable request.

Peer Review

The peer review history for this article is available at https://www.webof
science.com/api/gateway/wos/peer-review/10.1111/joor.13959.

References

1. F. Lobbezoo, J. Ahlberg, A. G. Glaros, et al., “Bruxism Defined and
Graded: An International Consensus,” Journal of Oral Rehabilitation 40
(2013): 2-4.

2.Y. Zhou, J. Gao, L. Luo, and Y. Wang, “Does Bruxism Contribute
to Dental Implant Failure? A Systematic Review and Meta-Analysis,”
Clinical Implant Dentistry and Related Research 18 (2016): 410-420.

3. L. Baad-Hansen, M. Thymi, F. Lobbezoo, and P. Svensson, “To What
Extent Is Bruxism Associated With Musculoskeletal Signs and Symp-
toms? A Systematic Review,” Journal of Oral Rehabilitation 46 (2019):
845-861.

4. 0. Rius-Bonet, P. Roca-Obis, C. Zamora-Olave, E. Willaert, and J.
Martinez-Gomis, “Prevalence of Dental Attrition and Its Relationship
With Dental erosion and Salivary Function in Young Adults,” Quintes-
sence International 54 (2023): 168-175.

5. H. Bronkhorst, S. Kalaykova, M. C. Huysmans, B. Loomans, and T.
Pereira-Cenci, “Tooth Wear and Bruxism: A Scoping Review,” Journal
of Dentistry 145 (2024): 104983.

6. L. C. Vof}, H. Basedau, P. Svensson, and A. May, “Bruxism, Temporo-
mandibular Disorders, and Headache—A Narrative Review of Correla-
tions and Causalities,” Pain 165 (2024): 2409-2418.

7. F. Lobbezoo, J. Ahlberg, K. G. Raphael, et al., “International Consen-
sus on the Assessment of Bruxism: Report of a Work in Progress,” Jour-
nal of Oral Rehabilitation 45, no. 11 (2018): 837-844, https://doi.org/10.
1111/joor.12663.

8. M. M. Ohayon, K. K. Li, and C. Guilleminault, “Risk Factors for Sleep
Bruxism in the General Population,” Chest 119 (2001): 53-61.

9. D. Manfredini, E. Winocur, L. Guarda-Nardini, D. Paesani, and F.
Lobbezoo, “Epidemiology of Bruxism in Adults: A Systematic Review of
the Literature,” Journal of Orofacial Pain 27 (2013): 99-110.

10. M. Maluly, M. L. Andersen, C. Dal-Fabbro, et al., “Polysomnographic
Study of the Prevalence of Sleep Bruxism in a Population Sample,” Jour-
nal of Dental Research 92, no. 7 Suppl (2013): 97S-103S, https://doi.org/
10.1177/0022034513484328.

11. M. K. van Selms, C. M. Visscher, M. Naeije, and F. Lobbezoo, “Brux-
ism and Associated Factors Among Dutch Adolescents,” Community
Dentistry and Oral Epidemiology 41 (2013): 353-363.

12.J. M. Serra-Negra, A. C. Scarpelli, D. Tirsa-Costa, F. H. Guimaraes,
I. A. Pordeus, and S. M. Paiva, “Sleep Bruxism, Awake Bruxism and
Sleep Quality Among Brazilian Dental Students: A Cross-Sectional
Study,” Brazilian Dental Journal 25 (2014): 241-247.

13. P. Wetselaar, E. J. H. Vermaire, F. Lobbezoo, and A. A. Schuller,
“The Prevalence of Awake Bruxism and Sleep Bruxism in the Dutch
Adult Population,” Journal of Oral Rehabilitation 46 (2019): 617-623.

14. G. Melo, J. Duarte, P. Pauletto, et al., “Bruxism: An Umbrella Re-
view of Systematic Reviews,” Journal of Oral Rehabilitation 46 (2019):
666-690.

15. D. Manfredini, J. Ahlberg, G. Aarab, et al., “The Development of the
Standardised Tool for the Assessment of Bruxism (STAB): An Interna-
tional Road Map,” Journal of Oral Rehabilitation 51 (2024): 15-28.

16. F. Lobbezoo, J. Ahlberg, M. C. Verhoeff, et al., “The Bruxism
Screener (BruxScreen): Development, Pilot Testing and Face Validity,”
Journal of Oral Rehabilitation 51 (2024): 59-66.

17. D. Manfredini, J. Ahlberg, G. Aarab, et al., “Standardised Tool for
the Assessment of Bruxism,” Journal of Oral Rehabilitation 51 (2024):
29-58.

18. M. Thymi, F. Lobbezoo, G. Aarab, et al., “Signal Acquisition and
Analysis of Ambulatory Electromyographic Recordings for the Assess-
ment of Sleep Bruxism: A Scoping Review,” Journal of Oral Rehabilita-
tion 48 (2021): 846-871.

19. M. A. Ommerborn, N. Walentek, N. Bergmann, M. Franken, A.
Gotter, and R. Schifer, “Validation of a New Diagnostic Method for
Quantification of Sleep Bruxism Activity,” Clinical Oral Investigations
26 (2022): 4351-4359.

20. K. Onodera, T. Kawagoe, K. Sasaguri, C. Protacio-Quismundo, and
S. Sato, “The Use of a Bruxchecker in the Evaluation of Different Grind-
ing Patterns During Sleep Bruxism,” Cranio 24 (2006): 292-299.

21. H. Hokama, C. Masaki, T. Mukaibo, S. Tsuka, Y. Kondo, and R. Ho-
sokawa, “The Effectiveness of an Occlusal Disclosure Sheet to Diagnose
Sleep Bruxism: A Pilot Study,” Cranio 37 (2019): 5-11.

22.T. Kawagoe, J. Saruta, S. Miyake, K. Sasaguri, S. Akimoto, and S.
Sato, “Relationship Between Occlusal Contact Patterns and the Prev-
alence of Non-Carious Cervical Lesions,” Journal of Dental Health 58
(2008): 542-547.

23.7J. Tao, W. Liu, J. Wu, X. Zhang, and Y. Zhang, “The Study of Grind-
ing Patterns and Factors Influencing the Grinding Areas During Sleep
Bruxism,” Archives of Oral Biology 60 (2015): 1595-1600.

24. C. Tago, S. Aoki, and S. Sato, “Status of Occlusal Contact During
Sleep Bruxism in Patients Who Visited Dental Clinics—A Study Using
a Bruxchecker,” Cranio 36 (2018): 167-173.

25. W. Piyawattanataworn, M. Siritapetawee, S. Chatrchaiwiwatana,
and J. Paphangkorakit, “Validity of Wear at the Upper Canine's Cusp

988

Journal of Oral Rehabilitation, 2025

85UB017 SUOLUIOD 9AITE.D) 9(cedl|dde auy Aq peuenob o sajone YO 8sn Jo S9InJ 10} AIq1TaUljUQ AB|1M UO (SUO N IPUCO-pUE-SWSIALIOY A8 |1 Akeq 1 pul|uo//:Sdy) SUONIPUOD pue swe | 8u1 89S *[6202/90/2T] Uo ARiqiTauluo AS(IM ' (ouleAlge ) 8anopesy - SIW0D-zaule | 1pior Aq 6S6ET I00[/TTTT 0T/I0p/oo A 1M Ateqjput|uoy/sdny Wwo.y pepeojumoq . 'S20z ‘2v82S9eT


https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/joor.13959
https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/joor.13959
https://doi.org/10.1111/joor.12663
https://doi.org/10.1111/joor.12663
https://doi.org/10.1177/0022034513484328
https://doi.org/10.1177/0022034513484328

Tip in Predicting Sleep Bruxism,” Journal of the Medical Association of
Thailand 103, no. Suppl.1 (2020): 7-12.

26. G. Slavicek, D. Grimmer, A. Novitskaya, and F. Slavicek, “On the
Track of Bruxism: Quantitative, Qualitative and Intraindividual Anal-
yses of the BruxChecker® in Daily Clinical Routine,” Stomatology Edu
Journal 8 (2021): 163-171.

27. F. Besirevic-Bulic, M. Schmid-Schwap, M. Kundi, B. Sagl, and E.
Piehslinger, “Wear Management of Colored Foils for the Assessment of
Sleep Bruxism Patterns—A Prospective, Randomized Crossover Study,”
Diagnostics (Basel) 13 (2023): 172.

28. L. Nykédnen, D. Manfredini, F. Lobbezoo, A. Kdmppi, A. Bracci,
and J. Ahlberg, “Assessment of Awake Bruxism by a Novel Bruxism
Screener and Ecological Momentary Assessment Among Patients With
Masticatory Muscle Myalgia and Healthy Controls,” Journal of Oral Re-
habilitation 51 (2024): 162-169.

29. M. Ustrell-Barral, C. Zamora-Olave, L. Khoury-Ribas, B. Rovira-
Lastra, and J. Martinez-Gomis, “Reliability, Reference Values and Fac-
tors Related to Maximum Bite Force Measured by the Innobyte System
in Healthy Adults With Natural Dentitions,” Clinical Oral Investigations
28 (2024): 620.

30. P. Wetselaar, M. J. M. Wetselaar-Glas, L. D. Katzer, and M. O. Ahlers,
“Diagnosing Tooth Wear, a New Taxonomy Based on the Revised Ver-
sion of the Tooth Wear Evaluation System (TWES 2.0),” Journal of Oral
Rehabilitation 47 (2020): 703-712.

31. O. Rius-Bonet, P. Roca-Obis, C. Zamora-Olave, E. Willaert, and J.
Martinez-Gomis, “Diagnostic Accuracy of Clinical Signs to Detect Ero-
sive Tooth Wear in Its Early Phase,” Journal of Oral Rehabilitation 51
(2024): 861-869.

32. E. I. Flores-Orozco, B. Rovira-Lastra, E. Willaert, M. Peraire, and J.
Martinez-Gomis, “Relationship Between Jaw Movement and Mastica-
tory Performance in Adults With Natural Dentition,” Acta Odontologica
Scandinavica 74 (2016): 103-107.

33. E. L. Flores-Orozco, T. Ignatova-Mishutina, M. O. Hernandez-Zamora,
et al., “Side Switch Frequency While Masticating Different Chewing Ma-
terials, and Its Relationship With Other Masticatory Behaviors and Sen-
sory Perceptions,” Archives of Oral Biology 155 (2023): 105804.

34. Scheu-Dental, “Hints for Use BRUX CHECKER,”, https://scheu
-dental.com/fileadmin/six/4391622_BRUX_CHECKER_BPZ_0314_
DE_GB.pdf.

35. B. Rovira-Lastra, L. Khoury-Ribas, E. I. Flores-Orozco, R. Ayuso-
Montero, A. Chaurasia, and J. Martinez-Gomis, “Accuracy of Digital
and Conventional Systems in Locating Occlusal Contacts: A Clinical
Study,” Journal of Prosthetic Dentistry 132 (2024): 115-122.

36.D. N. Borg, A.J. E. Bach, J. L. O'Brien, and K. L. Sainani, “Calculat-
ing Sample Size for Reliability Studies,” PM & R: The Journal of Injury,
Function, and Rehabilitation 14 (2022): 1018-1025.

37. M. Kato, J. Saruta, M. Takeuchi, et al., “Grinding Patterns in Mi-
graine Patients With Sleep Bruxism: A Case-Controlled Study,” Cranio
34(2016): 371-377.

38. P. McAuliffe, J. H. Kim, D. Diamond, K. T. Lau, and B. C. O'Connell,
“A Sleep Bruxism Detection System Based on Sensors in a Splint—Pilot
Clinical Data,” Journal of Oral Rehabilitation 42 (2015): 34-39.

39. M. Lujan-Climent, J. Martinez-Gomis, S. Palau, R. Ayuso-Montero,
J. Salsench, and M. Peraire, “Influence of Static and Dynamic Occlusal
Characteristics and Muscle Force on Masticatory Performance in Den-
tate Adults,” European Journal of Oral Sciences 116 (2008): 229-236.

40.J. Martinez-Gomis, M. Lujan-Climent, S. Palau, J. Bizar, J. Salsench,
and M. Peraire, “Relationship Between Chewing Side Preference and
Handedness and Lateral Asymmetry of Peripheral Factors,” Archives of
Oral Biology 54 (2009): 101-107.

41. B. Rovira-Lastra, E. I. Flores-Orozco, J. Salsench, M. Peraire, and J.
Martinez-Gomis, “Is the Side With the Best Masticatory Performance
Selected for Chewing?,” Archives of Oral Biology 59 (2014): 1316-1320.

42. B. Rovira-Lastra, E. I. Flores-Orozco, R. Ayuso-Montero, M. Peraire,
and J. Martinez-Gomis, “Peripheral, Functional and Postural Asymme-
tries Related to the Preferred Chewing Side in Adults With Natural Den-
tition,” Journal of Oral Rehabilitation 43 (2016): 279-285.

43. P. Wetselaar, D. Manfredini, J. Ahlberg, et al., “Associations Be-
tween Tooth Wear and Dental Sleep Disorders: A Narrative Overview,”
Journal of Oral Rehabilitation 46 (2019): 765-775.

44. L. G. Soares, I. R. Costa, J. D. S. Brum Junior, et al., “Prevalence of
Bruxism in Undergraduate Students,” Cranio 35, no. 5 (2017): 298-303,
https://doi.org/10.1080/08869634.2016.1218671.

45.R. Dias, R. Lima, I. M. Prado, et al., “Impact of Confinement by
Covid-19 in Awake and Sleep Bruxism Reported by Portuguese Dental
Students,” Journal of Clinical Medicine 11 (2022): 6147.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

989

85UB017 SUOLUIOD 9AITE.D) 9(cedl|dde auy Aq peuenob o sajone YO 8sn Jo S9InJ 10} AIq1TaUljUQ AB|1M UO (SUO N IPUCO-pUE-SWSIALIOY A8 |1 Akeq 1 pul|uo//:Sdy) SUONIPUOD pue swe | 8u1 89S *[6202/90/2T] Uo ARiqiTauluo AS(IM ' (ouleAlge ) 8anopesy - SIW0D-zaule | 1pior Aq 6S6ET I00[/TTTT 0T/I0p/oo A 1M Ateqjput|uoy/sdny Wwo.y pepeojumoq . 'S20z ‘2v82S9eT


https://scheu-dental.com/fileadmin/six/4391622_BRUX_CHECKER_BPZ_0314_DE_GB.pdf
https://scheu-dental.com/fileadmin/six/4391622_BRUX_CHECKER_BPZ_0314_DE_GB.pdf
https://scheu-dental.com/fileadmin/six/4391622_BRUX_CHECKER_BPZ_0314_DE_GB.pdf
https://doi.org/10.1080/08869634.2016.1218671

13652842, 2025, 7, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/joor.13959 by Jordi Martinez-Gomis - Readcube (Labtivalnc.) , Wiley Online Library on [12/06/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Q

‘eddey] usyo), w

“(Guowda13e 10§ SunySrom reaur)) eddes] paIySm, £

"90USIRIFIP S]q19913P IS[BWS ‘G JUSIIIFFA09 UONL[II0D SSR[OBNUT ‘)D] :SUONBIASIqQY £

‘soInseaw d[3urs “Jusurare anjosqe od4) {wopuer Kem-om) [SPOIN 2JON m

(PT6°0-079°0) LLLO 18 € sak-ou [ensiA Suneiojad €dAd-04 vT m

«(V89°0-8+°0) 9950 T8 € T_qunu RN [ensiA Suneiojad €LAd-O9 €T mw

JAWITT (#18°0-709'0) 92L'0 18 € L BAIY uonRUIWN[[ISUBL], Suneiojag we Lvd-0d (44 m

%ET'0 (908°0-885°0) ¥1L0 T8 € % vaIy uonRUIWN[[ISUBL], Suneloyred de1vd-0d 1 =
U/;Wwige0  (868°0-0LL°0)9¥80 18 € /W (doas y) arey UOIRUIWN[[ISURLL Surpead Sy WeLVO-Od 0z
Y/;Wwwsye0  (006°0-9LL°0) 0S80 18 € g/ wuw (esny) arey UOHRUIN[[ISUBLL, Suread Ny weLvo-od 61
Y/%€Er0°0 (968°0-99L°0) £¥8°0 18 € u/% (doays 1) arey UOneUTWN[[ISURLL, Suread Sy deLvo-0d 81
Y/%6€0°0 (006'0-+LL0) 8%8°0 18 € U/% (esn 1) ey UoneUIWN[[ISUBL], Surpead Ny deLvo-0d LT
LW g (€56'0-168°0) 826'0 18 € Juu vAIY UoneUIWN[[ISURLL, Suread weLvo-0d 91
LWWOr'S (056'0-5£8°0) T26'0 89 z L vAIY uoneUIWN[[ISURL, Suread wz1vO-0d ST
LWWZ0'9 (106°0-L9L°0) L¥8'0 €L I Luu vaIy UOHRUIWN[[ISURLL Suread wrLyo-0d ¥1
%S0 (#S6'0-168°0) 6260 18 € % vary uoneRUIWN[[ISURL], Suread de1vo-0d €1
%85°0 (6v6:0-1L8°0) 8160 89 z % vaIYy UOHRUIWN[[ISUBL], Suread dz1vo-0d 48
%0L"0 (968°0-S5L°0) 6£8°0 €L 1 % vary UOIRUIWN[[ISUBL], Suread drLvo-0d 1
[/, W I8¢ 0 (068°0-£SL°0) +£8°0 18 € [/ wu (daars ¥) a1y [opour 19)se[d Suread SY WENVO-Od 01
U/ Wusse o (S88°0-t¥L0) LT8O 18 € [/ uru (esn ) arey [opowr 19)se[d Sureag Ny WwENVv9O-D9d 6
Y/%Er0°0 (888°0-0SL°0) T€8°0 18 € /% (doars 1) arey [opowt 1djseld Suread SU deNvD-0d 8
Y/%0%0°0 (¥88°0-THL'0) 9T8°0 18 € u/% (esn 1) ey [opout 19)se[d Surpead nu deNvo-dd L
(JWWOLS (C€6'0-€8°0) 9680 18 € L BAIY [opowt 193se[d Suread WENVO-Od 9
JUWLT'S (6£6°0-L¥8°0) €060 89 z L vaIy [opowt 193seld Suread WZNVO-Od S
JUWSE'S (288°0-92L°0)818°0 €L 1 L vaIYy [opowt 193seld Suread WINVO-O4 14
%59°0 (0£6'0-0¥8°0) ¥68°0 18 € % vary [opowt 1ajseld Suread deNVD-0d €
%65°0 (8€6'0-5¥8°0)T06'0 89 z % vaIY [opowt 1djse[d Suread dznvo-0d z
%89°0 (6L8°0-61L°0) ¥180 €L 1 % vaIY [opou 191se[d Suread dINvD-0d 1
aas (1D %S6) D01 N N saA-ou/I_dquUInu [3993/9jei/edry Jensia/uoneurwn[isuel Suneoyrad $auI0dINo0
‘pasn sIYSIN /(zuan) anjosqe/(%) dAnedy /IPPOIN I93Se[d /Sur[eag I9oayoxnrg

*SPOTJoUW JUAISIJTP Aq PISSISSE [OAQ] [BIUSP Y} Je wisIxnag dad[s AJryuenb jey) S9[qeITeA JUSIJJIP JO JOLID JUSWDINSLIW pue AJNIRI[oI 1S910I-1s9], | TV ATdV.L
(=)
Ixpuaddy | &




	The BruxChecker System for Quantitatively Assessing Sleep Bruxism at the Dental Level: Reliability, Reference Values and Methodological Considerations
	ABSTRACT
	1   |   Introduction
	2   |   Material and Methods
	2.1   |   Study Design and Participants
	2.2   |   Clinical Procedure
	2.3   |   Assessment of the BruxChecker Peeled Area
	2.4   |   Data Analysis

	3   |   Results
	4   |   Discussion
	5   |   Conclusions
	Author Contributions
	Acknowledgements
	Conflicts of Interest
	Data Availability Statement
	Peer Review
	References
	 Appendix 1


