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Efficiency of mixed and rigid occlusal
stabilization splints: Randomized
clinical trial

Abstract: Occlusal stabilization splints are the most common treatment
for controlling the deleterious effects of sleep bruxism. This study
aimed to evaluate the effectiveness of a low-cost, mixed occlusal splint
(MOS) compared to that of a rigid splint. A randomized clinical trial
was performed on 43 adults of both sexes with possible sleep bruxism
and satisfactory dental conditions. They were divided into rigid
occlusal splint (ROS) (n = 23) and MOS (n = 20) groups. Masticatory
muscle and temporomandibular joint (TM]) pain intensity (visual
analog scale), quality of life (WHOQOL-BREF), indentations in the oral
mucosa, anxiety, and depression (HADS), number of days of splint
use, and splint wear were evaluated. All variables were evaluated at
baseline (T0), 6 months (T6), and 12 months (T12) after splint installation
(T0), and splint wear was evaluated at T6 and T12. Student’s t-test,
Mann-Whitney U test, non-parametric Friedman’s analysis of variance
for paired samples and pairwise multiple comparisons, Pearson’s
chi-square test, two-proportion z-test, non-parametric McNemar’s and
Cochran’s QQ, and Wilcoxon tests were used (p < 0.05). In both groups,
there was a decrease in TM] pain and pain intensity over time and
improvements in the quality of life scores. At T6, there was a higher
rate of splint wear in the MOS group than in the ROS group (p = 0.023).
The MOS showed a higher rate of wear than the rigid splint but had
similar results for the other variables. Therefore, the use of a mixed
splint appears to be effective in controlling the signs and symptoms of
sleep bruxism.

Keywords: Sleep Bruxism; Occlusal Splints

Introduction

Sleep bruxism (SB) is a masticatory muscle activity' affecting 8-31%
of the adult population, regardless of sex. Disorders of the central
nervous system may be involved in the etiology of SB,! which may also
be associated with genetic factors,? the consumption of psychoactive
drugs, pathological processes, medication use, stress, depression,?
and anxiety.*

SB can be characterized by severe signs, such as ground teeth, occlusal
trauma, hypertrophy of masticatory muscles,® and indentations of the
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buccal mucosa and tongue.> Damage on periodontal
tissue, dental hard tissues, dental restorations and
implants, and musculoskeletal tissues can also be
observed.®

There is no effective treatment to eliminate SB;
therefore, the therapeutic approach is focused on
preventing damage and treating its pathological effects
on the masticatory system.” Occlusal splints are the
most popular method to prevent the consequences
of SB.% These allow the TM] to adopt a more stable
orthopedic joint position,” which can reduce
temporomandibular disorder (TMD) symptoms,
allow for balanced occlusion, change afferent impulses
for the central nervous system, improve the vertical
dimension, correct the condylar position, and aid in
cognitive awareness.”

Different models of occlusal stabilization
splints have been used clinically.’ Rigid splints
are considered effective and are most commonly
used.”””® However, the cost is higher as they require
the work of a dental technician if made according
to the traditional method; for the manufacture of
printed splints, software, and three-dimensional
printers are needed." Soft splints are also popular;
however, there is no evidence of their efficacy and
effectiveness,”” and they seem to stimulate muscle
contractions,’? which can aggravate bruxism.'%
The mixed splint,'’ consisting of an acetate sheet
and a self-curing acrylic cover, is built only by
dental surgeons, which requires longer chair
time. This can lead to a higher cost, considering
the care in private practice. However, as far as
public health services are concerned, clinical
attendance time is not a limiting factor, given the
benefits of the use of occlusal splints for the low-
income population. Moreover, mixed splints have
the advantage of reducing equipment expenses
and the possibility of being made immediately
after oral rehabilitation, which minimizes the
risk of damage to prostheses and restorations;"
however, there is no evidence of their efficiency in
the literature.

The need for low-cost occlusal splints is a
worldwide concern.” In Brazil, the public health
service provides specialized care in the areas of
endodontics, periodontics, dentistry, surgery, and
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prosthetics. Occlusal splints for the control of
SB, despite the great demand, are not included
in public policies, possibly because of their
high cost."

Thus, the present study aimed to evaluate
the efficacy of a low-cost, mixed occlusal splint
(MOS) compared to that of a rigid splint in patients
with SB, considering its durability and effect on
masticatory muscle and TM] pain, quality of life
(QoL), indentations in the oral mucosa, anxiety,
and depression.

Methodology

A randomized clinical trial was performed from
2017 to 2019 according to the CONSORT guidelines
(Register 10.17605/OSF.1I0/2XE6K). The study was
approved by the University’s Ethics Committee
(2.309.631) and all procedures were performed in
compliance with the 1964 Declaration of Helsinki
and its later amendments.

Two operators participated in this study; both
dentists were trained to perform all procedures
(examination, treatment, and evaluation) in a
standardized manner.

Blinding

It was not possible to blind the operators as it was
necessary for the devices to be visually analyzed
during the preparation, adjustment, and evaluation
of the two types of splints.

Sample

The sample size was calculated using the sampling
proportions method for an infinite population
with a confidence level of 95%, considering
p = q = 50% as the proportion of favorable cases
in the sample. As the number of variables in
the questionnaires was large, a sample size of
n = 60 was chosen, with n = 30 for each group and
a maximum sampling error of 13.9%, with a sample
size of n = 38 at T2, with a maximum sampling
error of 16%.

Participants were selected from the University’s
dental clinic. The inclusion criteria were adults
(20-59 years) of both sexes with possible SB and
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satisfactory dental condition (no active periodontal
disease, extensive caries, or insufficient teeth for
device retention). The exclusion criteria were
obstructive sleep apnea and/or frequent use of
alcohol and narcotics (assessed using yes or no
questions) and mouth-opening limitations impeding
the necessary clinical procedures. Individuals
who answered positively to at least one of the
following two questions based on their behavior
in the last 30 days were considered to have
possible SB:?

1. Are you aware that you grind your teeth during
sleep?

2. Did someone tell you that you grind your teeth
in your sleep?

Individuals included in the study signed informed
consent forms and were randomly assigned to the
following groups: Rigid Occlusal Splint (ROS), a
splint made by a dental surgeon and technician; and
Mixed Occlusal Splint (MOS), which was made by
a dental surgeon. Randomization was performed
electronically using a simple randomization method
in Microsoft Excel. The participant allocation list
was stored in an opaque envelope and sealed
after randomization.

All procedures were performed in person, with
clinical examinations and questionnaires completed
by the participants at the beginning (T0), 6 m
(T6), and 12 m (T12) after the installation of the
occlusal splints.

Primary outcomes

Orofacial pain

Each patient was asked if they experienced pain
in any region of the face, and if they answered “yes,”
they pointed to that region. Thereafter, the operator
performed light palpation (1 kgF) on the masseter and
temporalis muscles and 0.5 KgF on the TMJ region,
to confirm the location of the pain, and its presence
in each of the three regions was recorded, whether
unilateral or bilateral.

In addition, a visual analog scale was used, with
“no pain” being the leftmost number (value = 0) and

“worst pain” being the rightmost number (value = 10)."®
Pain was classified as absent when the intensity was
0, mild from 1 to 2, moderate from 3 to 7, and severe
from 8 to 10.

Quality of life

Participants answered the World Health
Organization Quality of Life questionnaire
(WHOQOL-BREF?), consisting of 26 questions, of
which 24 were divided into four domains: physical,
psychological, social relations, and environmental.
The remaining two questions assess self-perceived
QoL and QoL satisfaction with health. The maximum
possible score was five points, and the scale used for
its interpretation was: 1-2.9, “needs improvement”
(0); 3-3.9, “regular” (1); 4-4.9, “good” (2); and 5,
“very good” (3).

Secondary outcomes

Indentations in the oral mucosa

The occurrence of indentation was evaluated
during the clinical examination. Upon minimal
observation, indentations were considered to be
present, according to the following criteria:

a. Tongue indentation: This exam was performed
with the tongue pulled and was present
when there was notable formation of tongue
indentations."”

b. Buccal indentation: This was considered present
when there was an indentation on the right, left,
or both sides of the buccal mucosa.

c. Labial indentation: The indentations of the upper
and lower lip were assessed and considered
present when observed in one or both lips.

Anxiety and depression

The Hospital Anxiety and Depression Scale
(HADS?®) was used, which comprises 14 questions,
seven related to anxiety and seven related to
depression, distributed alternately.

Values from 0-7 indicated no anxiety/depression,
8-10 indicated mild anxiety/depression, 11-14
represented moderate anxiety/depression, and 15-21
indicated severe anxiety/depression.

Braz. Oral Res. 2024;38:e017 3
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Occlusal splints
The splints were evaluated six and 12 months
after installation and the following were recorded:

a. The presence or absence of wear on the splint,
assessed visually (presence of marks on the
surface with loss of enamel)

b. How many times a week the splint was used
(time of use).

c. When wear was observed on the splint, it
was immediately repaired using a self-curing
acrylic resin. Finishing and polishing were
carried out in such a manner as to maintain the
initial conformation.

Construction of rigid occlusal splints

The participants had both dental arches molded
with alginate (Jeltrate® Dustless, New York, USA),
and a bite registration was taken in type 7 wax in
maximum habitual intercuspation. The molds were
cast with a type III stone plaster (Asfer, Sdo Caetano
do Sul, Brazil), and the models were sent to a dental
technician along with the wax bite registration,
who performed the assembly on a semi-adjustable
articulator using the Camper Plan (Bio-Art, Sdo
Carlos, Brazil), defined the thickness of the splint on
the incisal pin (approximately 2 mm in the region of
the first posterior contact), and made rigid devices
with thermo-polymerizable acrylic resin (Vipicril
Plus, Pirassununga, Brazil).

Construction of mixed occlusal splints

Molding of the maxillary arch was performed using
alginate, and a stone plaster model was obtained.
In the following consultation, splints were created
based on the description proposed by Okeson,"” with
the following changes, as suggested by the authors
of the study:

* Using the Maxicut Drill (Series XXBL105, Tri
Hawk, Morrisburg, Canada), all cusp tips were
worn until the acetate splint was perforated in
such a way that the acrylic resin to be placed
came in direct contact with the teeth;

* A single rod was manufactured with self-curing
acrylic resin (Jet, Classico, Sdo Paulo, Brazil), which
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was placed on roughened surfaces previously
moistened with a monomer. In the plastic phase of
the resin, the device was placed in the maxillary
arch and the patient was asked to occlude until the
lower anterior teeth touched the height plane.

Both types of splints had anterior and lateral
disocclusions in the canine region and simultaneous
bilateral contact. During installation, all occlusal
contacts were checked with carbon paper and wear
was performed when adjustments were required.
All participants were instructed to wear the splints
during sleep for seven days a week and return for
adjustments after 10, 30, and 60 days. If adjustments
were required at any time, researchers were available.

Statistical analysis

For comparisons between time points within each
group, the non-parametric Wilcoxon test for paired
samples, Friedman analysis of variance (ANOVA)
non-parametric test for paired samples, Friedman’s
pairwise multiple comparisons non-parametric
test, and non-parametric McNemar’s and Cochran’s
Q-tests were used.

In the evaluation of ordinal variables between
times in both groups united, the non-parametric
Wilcoxon test for paired samples was used. To assess
the frequency of dichotomous variables, a non-
parametric McNemar’s test was conducted.

Pearson’s chi-square test was used to assess
the dependence between dichotomous nominal
variables, followed by a z-test for differences between
two proportions. The same tests were applied for
indentations and pain between the three time points
(0, 6, and 12 months) and for device wear between
six and 12 months.

The Shapiro-Wilk’s normality test was performed
for continuous variables. To compare the mean values
according to the group, in the variables that followed
anormal distribution, the parametric Student’s t-test
was performed for independent samples, and in those
that did not follow a normal distribution, the non-
parametric Mann-Whitney U test for independent
samples was used. The Mann-Whitney U test for
independent samples was used to compare ordinal
variables according to the group.
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Assessed for eligibility
(n=71)

Excluded (n=11)
* Non-satisfatory dental conditions (n=7)
* Insufficient teeth for splint retention (n=4)

Randomized (n=60)

Allocation

Allocated and received

Mixed Occlusal Splint (h=30)

Lost to follow-up T1

(6 months) (n=20)

* Lost contact (n=3)

* Lost the splint (n=3)

* No use of the splint (n=4)

Follow

Allocated and received
Rigid Occlusal Splint (n=30)

Lost to follow-up T1

(6 months) (n=23)

* Lost contact (n=3)

* Lost the splint (n= 1)

* No use of the splint (n=23)

Follow-Up T12

Lost to follow-up T12
(12 months) (n=19)
* Lost contact (n=1)

Lost to follow-up T12

(12 months) (n=19)

* Lost the splint (n=2)

* No use of the splint (n=2)

Figure. Flowchart summary of sample allocation and sample losses and the times studied (6 and 12 months)

Statistical analyses were performed using IBM
SPSS® Statistics software (version 25.0 (IBM Corp.,
SPSS Inc., NY, USA) (p = 0.05).

Results

Initially, 71 participants were included, 60 of
whom met the eligibility criteria. There was sample
loss of 17 at T6 (n = 43) and 22 at T12 (n = 38). The
mean age of the participants at TO was 34.8 years
(+10.29), with 32 females (33.9 + 10.06 years) and 11
males (37.5 + 10.98 years) (Figure).

The mean age of the MOS group was 35.8 years
(+ 10.7) and that of the ROS group was 34.0 years
(= 10.1). No dependence was observed between sex

and group (p = 0.536) and no difference in age was
observed between the two groups (p = 0.688).

When analyzing the MOS and ROS groups
individually over time, it was verified that the
physical and environmental domains of QoL
increased over time, and pain intensity and the
frequency of tongue indentation and masseter
muscle pain decreased (p < 0.05) (Tables 1 and 2).
In the ROS group, the environmental domain of
QoL increased over time, and the pain intensity
and frequency of masseter muscle pain decreased
(p < 0.05) (Tables 1 and 2).

In the analysis of the MOS and ROS groups
(Tables 1 and 2), a difference was observed only
for splint wear, with a higher frequency of wear

Braz. Oral Res. 2024;38:e017 5
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Table 1. Descriptive statistics of continuous variables analyzed according to group and time.

TO
Variable Groups
Mean = SD

MOS 3.79 £ 0.61 cA
Qol Physical*

ROS 4.06 + 0.37 A

MOS 3.68 + 0.47 aA
Qol Psychological*

ROS 3.94 = 0.40 cA

MOS 3.80 = 0.73 oAt
Qol Social

ROS 3.84 = 0.73 oAt

MOS 3.53 £ 0.48 A
Qol Environment*

ROS 3.68 = 0.54 aA

MOS 3.90 + 0.64 aA
Qol Self-evaluation**

ROS 3.91 £ 0.51 cA
Qol Satistfaction with MOS 3.55 # 0.94 oA
health™* ROS 3.78 = 0.67 oA

MOS 3.71 £ 0.50 cA
Mean Qol*

ROS 3.87 £ 0.37 aA

MOS 5.50 = 3.32 aAt
Pain Intensity

ROS 4.09 = 3.01 oAt

MOS 0.70 = 0.66 cA
Anxiety**

ROS 0.78 = 0.90 aA

MOS 0.35 £ 0.59 dA
Depression**

ROS 0.13 = 0.34 cA

MOS
Time of Use**

ROS

T6 T12
Mean = SD Mean = SD
3.97 £ 0.39 0A 4.02 £0.51 cA
4.14 = 0.38 cA 4.03 = 0.45 oA
3.90 = 0.41 aB 3.89 = 0.49 aB
3.88 = 0.48 aA 3.79 = 0.35 dA
3.93 £ 0.61 oAt 3.91 = 0.91 oAt
3.96 = 0.65 oAt 3.95 = 0.61 cAt
3.68 = 0.58 aAB 3.78 £ 0.46 aB
3.74 = 0.49 cA 3.86 = 0.35aB
4.05 = 0.69 oA 4.16 = 0.50 0A
4.00 = 0.43 oA 3.84 = 0.50 cA
4.00 = 0.79 oA 3.79 = 0.92 0A
4.04 = 0.56 cA 3.89 = 0.66 cA
3.92 =041 aB 3.93 = 0.53 aB
3.96 = 0.38 0A 3.89 = 0.38 cA
3.05 = 3.25 aBt 2.53 = 2.65 aBt
2.00 = 2.50 aBt 0.95 + 1.61 aBt
0.50 = 0.89 oA 0.37 = 0.68 oA
0.87 = 0.81 0A 0.95 = 0.91 oA
0.20 = 0.41 oA 0.21 = 0.42 0A
0.17 = 0.39 0A 0.05 = 0.23 oA
5.00 = 2.13 cdA 521 =2250A
5.35 = 1.99 A 4.68 = 2.24 oA

SD: standard deviation; Qol: quality of life; MOS: mixed occlusal splint; ROS: rigid occlusal splint.
MOS: TO (n = 20); T6 (n = 20); T12 (n = 19). ROS: TO (n = 23); Té (n = 23); T12 (n = 19).
The same lowercase letters indicate no statistically significant differences between groups. *Student’s - parametric test for independent samples;
**Non-parametric Mann-Whitney U test for independent samples: p < 0.05.

The same capital letters indicate no statistically significant difference between times, within each group. Time of Use - non-parametric Wilcoxon
test for paired samples; other variables - Friedman ANOVA non-parametric test for paired samples and Friedman pairwise multiple comparisons

non-parametric test: p < 0.05

at T6 in the MOS group (30%) (p < 0.05). Thus, the
description of the results of each evaluation, as
well as an analysis of the behavior of the variables
over time, was performed using the entire sample,
as presented below.

Primary outcomes
Orofacial pain
At TO, most individuals experienced pain in

the masseter muscle (72.1%), followed by the TM]
region (37.2%) and temporal muscle (20.9%). A higher

6 Braz. Oral Res. 2024;38:e017

frequency of TMJ pain was observed at TO (37.2%)
than at T6 (16.2%) (p < 0.05) (Table 3).

Moderate pain was observed at T0O and T6, and
mild pain was observed at T12; the pain was higher
at TO (4.74 £ 3.20) than at T6 (2.49 + 2.89) and T12
(1.74 £ 2.31) (p < 0.05) (Table 4).

Quality of life

The mean QoL was classified as regular at the
three time points. When comparing the QoL variables
between times, it was noticed that physical QoL at
T6 (4.06 + 0.39) was higher than at TO (3.94 + 0.52).
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Table 2. Cross-frequency and p-value according to Group and Time.

YES
Variable Time Statistics Group p-value
Total
MOS ROS
0 Score 110A 7aA 18
0.103
% group 0.55 0.30 0.42
6 Score 6aB 7aA 13
Tongue indentation 0.975
% group 0.30 0.30 0.30
12 Score 5aB 40A 9
0.703
% group 0.26 0.21 0.24
0 Score 130A 17a0A 30
0.526
% group 0.65 0.74 0.70
6 Score 120A 17aA 29
Buccal indentation 0.331
% group 0.60 0.74 0.67
12 Score 10cA 110A 21
0.744
% group 0.53 0.58 0.55
0 Score OcA TaA 1
0.259
% group 0.00 0.04 0.02
6 Score TaA TaA 2
Labial indentation 0.919
% group 0.05 0.04 0.05
12 Score TaA OaA 1
0.235
% group 0.05 0.00 0.03
0 Score 9aA 7aA 16
0.324
% group 0.45 0.30 0.37
6 Score 4aA 30A 7
TMJ Pain 0.538
% group 0.20 0.13 0.16
12 Score 4aA 2aA 6
0.374
% group 0.21 0.11 0.16
0 Score 18aA 13bA 31
0.015
% group 0.90 0.57 0.72
6 Score 10aB 7aB 17
Masseter pain 0.191
% group 0.50 0.30 0.40
12 Score 6aB 3aB 9
0.252
% group 0.32 0.16 0.24
0 Score 4aA 50A 9
0.889
% group 0.20 0.22 0.21
6 Score 1aA 30A 4
Temporal pain 0.365
% group 0.05 0.13 0.09
12 Score 20A TaA 3
0.547
% group 0.11 0.05 0.08
6 Score 6aA TaA 7
0.023
% group 0.30 0.04 0.16
Splint wear
12 Score 2a0A OaA 2
0.146
% group 0.11 0.00 0.05

ROS: rigid occlusal splint; MOS: mixed occlusal splint.

Pearson’s Chi-Square Test: p-value > 0.05 indicates independence between the variable and the group; different lowercase letters indicate a
statistically significant difference between the percentages in group for each category of the dependent variable: p < 0.05.

The same capital letters in the column indicate no statistically significant difference between times, for the Yes category, within each group. Splint
Wear - non-parametric McNemar's test; other variables - non-parametric Cochran’s Q test: p < 0.05.

Braz. Oral Res. 2024;38:e017 7
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Table 3. Cross-frequency and p-value for lingual, buccal, and labial indentation; TMJ, masseter and temporal pain and splint wear.

T6

Variable TO p-value TO
no yes

no 23 2 no
Tongue indentation 0.180

yes 7 11 yes

no 11 2 no
Buccal indentation 1.000

yes 3 27 yes

no 40 2 no
Labial indentantion 1.000

yes 1 0 yes

no 27 0 no
TMJ pain 0.004*

yes 9 7 yes

no 11 1 no
Masseter pain 0.001*

yes 15 16 yes

no 32 2 no
Temporal pain 0.180

yes 7 2 yes

no - - no
Splint wear -

yes - - yes

Non-parametric test of the significance of McNemar changes
* p-value < 0.05 indicates difference between times

Environmental QoL was higher at T12 (3.82 + 0.47)
than at T0 (3.53 + 0.47) and T6 (3.64 £ 0.52). Mean QoL
was higher at T6 (3.94 + 0.39) than at TO (3.80 £ 0.44),
and higher at T12 (3.91 £ 0.45) than at TO (3.73 £ 0.42).
QoL satisfaction with health was higher at T6 (4.02
+0.67) than at TO (3.67 = 0.81) (p < 0.05) (Tables 1, 4).

Secondary outcomes

Indentations

Indentations in the buccal mucosa were most
frequent at TO (69.76%), followed by lingual (34.88%)
and labial (2.32%) indentations (p < 0.05) (Table 3).

Anxiety and depression

Anxiety and depression were absent during the
three periods. Over time, there was a lower depression
score at T12 (0.13 + 0.34) than at TO (0.23 + 0.48)
(p <0.05) (Tables 1,4).

Splint wear

At T6, there was more splint wear in the MOS
group (five splints) than in the ROS group (one splint)
(p < 0.05). At T12, wear was observed in one MOS
and one ROS (p > 0.05) (Tables 2, 3).

8 Braz. Oral Res. 2024;38:e017

T12 T12
p-value T6 p-value
no yes no yes
21 2 no 25 4
0.109 1.000
8 7 yes 4 5
10 2 no 12 1
0.180 0.219
7 19 yes 5 20
36 1 no 35 1
1.000 1.000
1 0 yes 2 0
21 3 no 29 3
0.057 1.000
11 8 yes 8 8
8 1 no 21 2
0.000* 0.109
21 8 yes 8 7
30 1 no 34 2
0.219 1.000
S 2 yes 1 1
no 32 1
0.375
yes 4 1

The rate of wear of the splints was 16.3% at T6 and
5.3% at T12, with no significant difference between
the time points (p > 0.05). The average duration of
device use was 5 days/week (Tables 1 and 4).

The other variables and analyzed times did not
show any differences over time (p > 0.05).

Discussion

In the sample studied, the MOS and ROS groups
were similar in the clinical and psychological
aspects studied, except for splint wear, which had
a higher occurrence in the MOS group. Therefore,
comparisons over time were also made with the data
from both groups combined, and improvements in
pain and QoL scores were observed, showing that
both types of splints were adequate for controlling
SB signs and symptom:s.

In the current study, higher levels of pain were
observed at the beginning of the trial and decreased
throughout the study in the three regions evaluated;
this decrease was statistically significant in the
masseter muscle and TM] region from TO to T6. This
result supports the statement that occlusal splints
can reduce facial pain® because their use reduces
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Table 4. Descriptive statistics for quality of life, pain intensity, anxiety, depression, and time of use.

TOxTé
Variable
Mean = SD

3.94 + 052 a
Qol physical*

4.06 +0.39b

3.28 + 0.45a
Qol psychological*

3.89 + 0.44 a

3.82 +0.72 a
Qol social*

3.95+0.62a

3.61 +0.51 a
Qol environment*

3.72 + 0.53 a

3.91 +0.57 a
Self-perceived QolL**

4.02 +0.56a
Qol satisfaction environment with 3.67+081a
health** 4.02 +0.67b

3.80 = 0.44 a
Mean Qol*

3.94 +0.3%9b

4.74 + 320 a
Pain intensity**

249 +289b

0.74 + 0.79 a
Anxiety**

0.70 £ 0.86 a

0.23 +0.48a
Depression**

0.19 £ 0.3%9 a

Time of use*

Qol: Quality of Life.

TOxT12 T6xT12
Mean = SD Mean = SD
3.91 =051 a 4.03+0.3%a
4.03 = 0.47 a 4.03+047 a
3.77 £0.45a 3.86 £ 0.45a
3.84 =+ 0.42 a 3.84 =042a
3.73x0.70a 3.90 = 0.63 a
3.93+0.76a 3.93+0.76a
3.53+0.47 a 3.64 £0.52a
3.82=041b 3.82=041b
3.91 £0.57 a 4.02 = 0.56 a
4.00 £0.52a 4.00 =052 a
3.67 =0.81 a 4.02 = 0.67 a
3.84 £ 0.79 a 3.84 £0.79 a
3.73 0420 3.90 £ 0.38a
3.91 £0.45b 3.91 £045a
479 £ 3.17 a 2.34 +281a
1.74 £ 231b 1.74 =£2.31 a
0.74 = 0.79 a 0.70 = 0.86 a
0.66 = 0.85a 0.66 = 0.85a
0.23+0.48 a 0.19 =0.3%9a
0.13+0.34b 0.13*+0.34 a
- 5.05*+2.0%9a
- 4.95*223a

*Student’s t-test for paired samples: p < 0.05; **Wilcoxon’s non-parametric test for paired samples: p < 0.05.

Different letters indicate statistically significant differences between times

TOXT6 (n = 43); TOXT12 (n = 38); TéxT12 (n = 38)

the activity of the masseter® and the anterior part of
the temporal muscle,**and improves TM] pain. Pain
intensity decreased over time, which is supported by
a study that found a reduction in pain intensity and
the number of sore muscles in patients with myofascial
pain after 6 weeks of occlusal splint therapy.* Pain
improvement may also be attributed to the placebo
effect while using these splints.”

In this study, the splints were worn for over
12 months, five days per week. The frequency of
splint use is a key factor, as they can reduce SB
episodes after three months,’ and their non-use
for 15 consecutive days can aggravate painful
symptoms.?® It has been reported that after eight

weeks of use, there is no substantial inhibition of
the motor activity of the masticatory muscles.”
Although there is a lack of evidence on the effects
of splints on muscle activity, there is a consensus
that they protect the teeth from excessive wear in
patients with SB.”

In the current study, both splints promoted a
decrease in painful symptoms and pain intensity in
the masseter muscle and TM] region and improved
QoL scores. It is noteworthy that the greatest change
occurred in the physical domain of QoL, which
improved from “regular” at TO to “good” at Té.
This demonstrates the importance of controlling
SB, especially in terms of physical aspects such as

Braz. Oral Res. 2024;38:e017 9



Efficiency of mixed and rigid occlusal stabilization splints: Randomized clinical trial

pain, discomfort, sleep, and rest. These results are
supported by a study in which occlusal splints led
to an improvement in QoL domains in individuals
with SB.%

Indentations in the buccal mucosa are clinical
signs of tooth clenching,’ and lingual indentations
are clear indicators of bruxism.® In this study,
indentation frequency was highest in the buccal
mucosa, followed by the tongue. Tongue indentation
decreased over time in the MOS group; however,
when the groups were analyzed together, the
frequencies of the three types of indentations did
not decrease statistically. During SB activity, muscle
strength is greater than during normal function.!
Thus, the force exerted by the tongue against the
teeth during SB possibly also increases, which
may be responsible for trauma and ulcerations of
the tongue and buccal mucosa.* As the use of an
occlusal splint reduces the pressure on the tongue,*a
reduction in that frequency was expected; however,
this did not occur.

Associations between anxiety and the state of
arousal and increased activation of the sympathetic
system can affect motor responses;** considering the
correlations between these factors, a questionnaire
was administered to verify the presence of anxiety.
However, most participants in this study did
not exhibit this behavior. Similarly, none of the
evaluated individuals had depression. However, the
occurrence of these conditions in individuals with
bruxism remains controversial. One study found
no association between the intensity of SB and the
degree of depression.** On the contrary, another
study found increased frequency and severity of
depressive symptoms in patients with bruxism.*
Thus, considering that psychological factors and SB
may have normal fluctuations,® further studies are
needed to prove this cause-and-effect relationship.*
Specifically, assessments of the same individuals at
different times are necessary.

Among the types of occlusal splints, we chose
to use stabilizers that cover all teeth,' installed in
the upper dental arch. The ROS was selected as the
gold standard as it is the most suitable for controlling
bruxism.® It is considered effective'? as it has an
occlusal surface hard enough not to be damaged,”

10 Braz. Oral Res. 2024;38:e017

allows for occlusal balance to be achieved in the long
term,” and has good adaptive potential.*”

When preparing the mixed splints, we inserted
a single resin rod into the acetate sheet to reduce
working time. To make the rigidity closer to that of
the rigid splint, the acetate sheet was worn at the cusp
tips to promote contact between the acrylic resin and
the teeth. We observed that this splint had a higher
rate of wear than the rigid splint, as found in an in
vitro study.”® This may have occurred because the
chemically activated acrylic resin absorbs a large
amount of oral fluids* and undergoes greater wear
over time because of its lower degree of polymerization
and higher concentration of residual monomers.
This causes the maximum strength and stiffness to
be lower than that of the thermally-activated acrylic
resin*’ used in ROS.

On the other hand, the lower rigidity of the
chemically activated resin can act as an advantage,
as it causes less wear in enamel, dentin, and various
types of composite resin.*® Meanwhile, rigid splints
are more suitable for use in individuals who have little
or no dental wear or whose teeth can be restored with
more rigid materials.*® In addition, the production
of MOS does not require molding of the antagonist
arch, assembly in an articulator, or sending to a dental
technician, thus reducing the cost of its production.”’

Although the MOS exhibited more wear and was
less resistant, it was considered adequate because
it did not need to be replaced when wear was
observed. In addition, it can be used immediately
after oral rehabilitation, minimizing the possibility
of damage to restorations and prostheses,"” because
a dental surgeon can make the splint during the
same appointment.

Based on the results of this study, the mixed splint
proved adequate for controlling the effects of SB.
Despite the low wear resistance of this device, it is
beneficial because of its low cost and reduced wear
in dental tissues and composite resin restorations.
These advantages allow us to suggest the MOS as
a viable option for widespread use, especially in
public health services providing benefits to low-
income populations.

The main limitations of the present study were
that a definitive diagnosis of SB was not obtained,
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the evaluation of splint wear was qualitative, it
was impossible to blind the operators, and the
number of hours of splint use was not confirmed.
Further quantitative studies should be conducted
using appropriate methodologies to overcome
these limitations.

Conclusions

The mixed occlusal splint showed a higher
proportion of wear than the rigid splint but had

References

similar results to the rigid splint in reducing the
frequency and intensity of pain in the masseter muscle
and TMJ and in improving the quality of life scores.
Thus, the use of a mixed splint seems to be effective
in controlling the signs and symptoms of SB.

Acknowledgments

The authors would like to thank the Coordenacgéo
de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES) for their support, which assisted in the
completion of a Masters degree in Dentistry.

1. Reddy SV, Kumar MP, Sravanthi D, Mohsin AH, Anuhya V. Bruxism: a literature review. J Int Oral Health. 2014 Nov-Dec;6(6):105-9.

2. Lobbezoo F, Ahlberg J, Raphael KG, Wetselaar P, Glaros AG, Kato T, et al. International consensus on the assessment of bruxism: report
of a work in progress. J Oral Rehabil. 2018 Nov;45(11):837-44. https://doi.org/10.1111/joor.12663

3. Lavigne GJ, Khoury S, Abe S, Yamaguchi T, Raphael K. Bruxism physiology and pathology: an overview for clinicians. J Oral Rehabil.
2008 Jul;35(7):476-94. https://doi.org/10.1111/{.1365-2842.2008.01881 .

4. Polmann H, Domingos FL, Melo G, Stuginski-Barbosa J, Guerra EN, Porporatti AL, et al. Association between sleep bruxism and anxiety
symptoms in adults: A systematic review. J Oral Rehabil. 2019 May;46(5):482-91. https://doi.org/10.1111/joor.12785

5. Gray RJ, Davies SJ, Quayle AA. A clinical approach to temporomandibular disorders. 3. Examination of the articulatory system: the
muscles. Br Dent J. 1994 Jul;177(1):25-8. https://doi.org/10.1038/sj.bd|.4808493

6. Manfredini D, Ahlberg J, Aarab G, Bracci A, Durham J, Emodi-Perlman A, et al. The development of the Standardised Tool for the
Assessment of Bruxism (STAB): an international road map. J Oral Rehabil. 2022 Oct. https://doi.org/10.1111/joor.13380

7. Manfredini D, Ahlberg J, Winocur E, Lobbezoo F. Management of sleep bruxism in adults: a qualitative systematic literature review. J Oral

Rehabil. 2015 Nov;42(11):862-74. https://doi.org/10.1111/joor.12322

8. llovar S, Zolger D, Castrillon E, Car J, Huckvale K. Biofeedback for treatment of awake and sleep bruxism in adults: systematic review
protocol. Syst Rev. 2014 May;3(1):42. https://doi.org/10.1186/2046-4053-3-42
9. Singh PK, Alvi HA, Singh BP, Singh RD, Kant S, Jurel S, et al. Evaluation of various treatment modalities in sleep bruxism. J Prosthet Dent.
2015 Sep;114(3):426-31. https://doi.org/10.1016/j.prosdent.2015.02.025
10. Okeson JP. Management of temporomandibular disorders and occlusion. 7th ed. Elsevier; 2012.
11. Dylina TJ. A common-sense approach to splint therapy. J Prosthet Dent. 2001 Nov;86(5):539-45.

https://doi.org/10.1067/mpr.2001.118878

12. Greene CS, Laskin DM. Splint therapy for the myofascial pain: dysfunction (MPD) syndrome: a comparative study. J Am Dent Assoc.
1972 Mar;84(3):624-8. https://doi.org/10.14219/jada.archive.1972.0090
13. Okeson JP. The effects of hard and soft occlusal splints on nocturnal bruxism. J Am Dent Assoc. 1987 Jun;114(6):788-91.

https://doi.org/10.14219/jada.archive.1987.0165

14. Noort R. The future of dental devices is digital. Dent Mater. 2012 Jan;28(1):3-12. https://doi.org/10.1016/j.dental.2011.10.014

15. Lindfors E, Magnusson T, Tegelberg A. Interocclusal appliances: indications and clinical routines in general dental practice in Sweden.

Swed Dent J. 2006,30(3):123-34.

16. Gerstner G, Yao W, Siripurapu K, Aljanabi H, Decker A, Ludkin D, et al. Over-the-counter bite splints: a randomized controlled trial of
compliance and efficacy. Clin Exp Dent Res. 2020 Dec;6(6):626-41. https://doi.org/10.1002/cre2.315

17. Truelove E, Huggins KH, Mancl L, Dworkin SF. The efficacy of traditional, low-cost and nonsplint therapies for temporomandibular
disorder: a randomized controlled trial. J Am Dent Assoc. 2006 Aug;137(8):1099-107. https://doi.org/10.14219/jada.archive.2006.0348

18. Alexander I. Electronic medical records for the orthopaedic practice. Clin Orthop Relat Res. 2007 Apr;457(457):114-9.

https://doi.org/10.1097/BLO.0b013e3180342802

19. Yanagisawa K, Takagi |, Sakurai K. Influence of tongue pressure and width on tongue indentation formation. J Oral Rehabil.

2007 Nov;34(11):827-34. https://doi.org/10.1111/}.1365-2842.2007.01734

Braz. Oral Res. 2024;38:e017 11



20.

2

—

22.

23.

24.

25.

26.

2

28.

29.

30.

3

33.

34.

35.

36.

37.
38.

39.
40.

N

Efficiency of mixed and rigid occlusal stabilization splints: Randomized clinical trial

WHOQOL Group. The World Health Organization Quality of Life assessment (WHOQOL): position paper from the World Health
Organization. Soc Sci Med. 1995 Nov;41(10):1403-9. https://doi.org/10.1016/0277-9536(95)00112-K

. Magnusson T, Adiels AM, Nilsson HL, Helkimo M. Treatment effect on signs and symptoms of temporomandibular disorders: comparison

between stabilisation splint and a new type of splint (NTI). A pilot study. Swed Dent J. 2004,;28(1):11-20.

Pais-Ribeiro J, Silva |, Ferreira T, Martins A, Meneses R, Baltar M. Validation study of a Portuguese version of the Hospital Anxiety and
Depression Scale. Psychol Health Med. 2007 Mar;12(2):225-35. https://doi.org/10.1080/13548500500524088

Harada T, Ichiki R, Tsukiyama Y, Koyano K. The effect of oral splint devices on sleep bruxism: a 6-week observation with an ambulatory
electromyographic recording device. J Oral Rehabil. 2006 Jul;33(7):482-8. https://doi.org/10.1111/{.1365-2842.2005.01576.x
Williamson EH, Lundquist DO. Anterior guidance: its effect on electromyographic activity of the temporal and masseter muscles.

J Prosthet Dent. 1983 Jun;49(6):816-23. https://doi.org/10.1016/0022-3913(83)90356-6

Venugopalan S, Sam P, Murthykumar K. The effect of occlusal splint therapy on masticatory muscle activity: a systematic review. Int J
Dent Oral Sci. 2021;8:2325-30. https://doi.org/10.19070/2377-8075-21000459

Raphael KG, Marbach JJ. Widespread pain and the effectiveness of oral splints in myofascial face pain. J Am Dent Assoc.

2001 Mar;132(3):305-16. https://doi.org/10.14219/jada.archive.2001.0173

Klasser GD, Greene CS. Oral appliances in the management of temporomandibular disorders. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2009 Feb;107(2):212-23. https://doi.org/10.1016/j.triplec.2008.10.007

Seitenfus DD. Efeitos da suspensdo aguda do uso da placa articular rigida sobre o bruxismo do sono através da eletromiografia com o
bitestrip® e da andlise subjetiva [thesis]. Porto Alegre: Pontificia Universidade Catélica do Rio Grande do Sul; 2010.

Sjoholm T, Kauko T, Kemppainen P, Rauhala E. Long-term use of occlusal appliance has impact on sleep structure. J Oral Rehabil.
2014 Nov;41(11):795-800. https://doi.org/10.1111/joor.12201

Gomes CA, El-Hage Y, Amaral AP, Herpich CM, Politti F, Kalil-Bussadori S, et al. Effects of massage therapy and occlusal splint usage
on quality of life and pain in individuals with sleep bruxism: A randomized controlled trial. J Jpn Phys Ther Assoc. 2015;18(1):1-6.
https://doi.org/10.1298/jipta.Vol18_001

. Sapiro SM. Tongue indentations as an indicator of clenching. Clin Prev Dent. 1992;14(2):21-4.
32.

Meirelles L, Cunha Matheus Rodrigues Garcia R. Influence of bruxism and splint therapy on tongue pressure against teeth. Cranio.
2016 Mar;34(2):100-4. https://doi.org/10.1179/2151090315Y.0000000010

Colén A, Guo X, Akanda N, Cai Y, Hickman JJ. Functional analysis of human intrafusal fiber innervation by human y-motoneurons.

Sci Rep. 2017 Dec;7(1):17202. https://doi.org/10.1038/541598-017-17382-2

Smardz J, Martynowicz H, Wojakowska A, Michalek-Zrabkowska M, Mazur G, Wieckiewicz M. Correlation between sleep bruxism, stress,
and depression - a polysomnographic study. J Clin Med. 2019 Aug;8(9):1344. https://doi.org/10.3390/jcm8091344

Uca AU, Uguz F, Kozak HH, Gimis H, Aksoy F, Seyithanoglu A, et al. Antidepressant-induced sleep bruxism: Prevalence, incidence, and
related factors. Clin Neuropharmacol. 2015;38(6):227-30. https://doi.org/10.1097/WNF.0000000000000108

Dal’fabro C, Siqueira JT, Tufik S. Long term PSG in a bruxist patient: the role of daily anxiety. Sleep Med. 2009 Aug;10(7):813.
https://doi.org/10.1016/|.sleep.2008.08.001

Kroghpoulsen W. Treatment of oromandibular dysfunction by means of occlusal splints. Scanodont. 1981;1:5-13.

Osiewicz MA, Werner A, Roeters FJ, Kleverlaan CJ. Effects of occlusal splint therapy on opposing tooth tissues, filling materials and
restorations. J Oral Rehabil. 2021 Oct;48(10):1129-34. https://doi.org/10.1111/joor.13235

André CB, Bigliazzi R, Bozelli JV. Desmistificando as placas oclusais. Prothes Lab Sci. 2011;1(1):127-34.

Camacho DP, Svidzinski Tl, Furlaneto MC, Lopes M, Corréa G. Acrylic resins for dental use based polymethylmethacrylate. Braz J Surg
Clin Res. 2014;6(3):63-72.

12 Braz. Oral Res. 2024;38:e017



