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Abstract: This study had the aim of evaluate the feasibility of a randomized clinical
trial to compare the effects of a Rigid Interocclusal Appliance and Hypnosis on the
quality of life and muscle pain in individuals with bruxism. Forty-two patients with self-
report bruxism and clinical examination were randomly assigned to three groups:
Rigid Interocclusal Appliance (G1), Hypnosis (G2), and a Control Group (G3). Data
collection occurred at baseline and 40 days after the interventions using the Oral
Health Impact Profile (OHIP-14), Lip’s Inventory of Stress Symptoms (ISSL) and
muscle and joint palpation. P-value < 0.05 was considered significant. The G1
showed a greater reduction in pain in the masseter’s portions and in the temporalis
tendon insertion (p<0.05). No significant differences were observed in the quality of
life (OHIP-14). From this pilot study it was possible to verify the feasibility of a clinical
trial with a larger sample size and follow-up time.

Keywords: Temporomandibular disorders; Bruxism; Hypnosis; Interocclusal Splints.
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Introduction

Bruxism is a condition characterized by hyperactivity of the masticatory
muscles, especially the masseter muscle, which can manifest as the habit of grinding
and/or clenching teeth and, when absent, repetitive mandibular movements [1].
According to the circadian cycle in which it occurs, it can be classified as Sleep
Bruxism (SB) and Waking Bruxism (WB), which are considered risk and/or protective
factors when observed in healthy individuals [2,3].

Despite being a condition that affects around 31% of the world's adult
population [4], the epidemiology of bruxism is complex due to the difficulties involved
in the validity of the diagnosis of this condition adopted by some studies based only
on patients' self-report. Thus, it is not possible to identify a concrete relationship with
factors such as gender and age [5,6]. From this perspective, current literature
suggests that Bruxism should be assessed beyond the 'present or absent' dichotomy,
since the different motor activities associated with the occurrence of Bruxism need to
be assessed separately [7].

Thus, a group of researchers in the study of bruxism developed the
Standardized Tool for the Assessment of Bruxism (STAB), a guide with criteria that
define the characteristics of the condition presented by the patient, the comorbidities
involved, the probable etiological factors and their consequences [8]. According to
this assessment tool, bruxism can be identified using non-instrumental and
instrumental approaches. Non-instrumental criteria include self-reporting by patients
and clinical examination by the dental surgeon [9], while instrumental criteria include
recording with Electromyography (EMG) during wakefulness (BV) and during sleep
(BS) and analyses involving polysomnography to ascertain patients' muscle activity
during sleep. Based on these criteria, it is possible to classify Bruxism as possible
(when based on self-report alone), probable (based on clinical inspection with or
without self-report) and definitive (based on positive instrumental assessment with or
without self-report and/or clinical inspection) [1,10].

Bruxism has a multifactorial aetiology [11,12], involving sleep disorders,
genetic and psychological factors [13]. The primary consequences of this condition

include masticatory muscle fatigue [14], fracture of restorations and teeth, temporal
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headaches, cheek ridging [12], and a potential reduction in the quality of life due to
occlusal deterioration and emotional disturbances.

Several manage are available for bruxism, including Acupuncture [15],
the application of local Botulinum Toxin [16], and the use of Interocclusal Appliances
(Oclusal Splints, Nightguards) [17,18]. Additionally, Hypnosis has been explored as
a potential treatment option [19,20]. Despite being one of the popular manage of
bruxism, the effectiveness and specificity of Oral Appliances have been challenged
by some studies [17, 21,22]. This device protects the teeth, stabilizes joint,
redistributes forces, and decreases bruxism [23,24]. Another effective manage for
chronic pain, which may lack negative side effects, is Hypnosis [22,25]. Hypnosis has
shown promise in reducing the frequency, duration, and intensity of orofacial injuries
[26,27], although only a limited number of studies have explored its effects in
orofacial pain conditions [22,28].

While numerous studies have provided evidence of the effectiveness of
Interocclusal Appliances for manage of bruxism [29-34], to the best of our
knowledge, no previous Randomized Clinical Trials (RCTs) have compared the
effects of this Interocclusal Appliances with hypnosis in individuals with bruxism.
Therefore, the purpose of the present study was to evaluate the feasibility of a
randomized clinical trial to compare the effects of Interocclusal Appliance and
Hypnosis on the quality of life and muscle pain in individuals with bruxism. The null
hypothesis to the design of the main study was adopted, suggesting no difference

between both manage type.

Materials and methods

Ethical considerations

This study followed the Consolidated Standards of Reporting Trials guidelines
(CONSORT) [34] and was approved by the Research Ethics Committee (Protocol
70399317.1.0000.5108) of the Federal University of Jequitinhonha and Mucuri
Valleys (UFVJIM), in full compliance with the Declaration of Helsinki, revised in 2013.

After explanation of the research, the individuals who agreed to participate signed the
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Term of Free and Informed Consent. Moreover, this study protocol was registered in
the Brazilian Registry of Clinical Trials (REBEC: RBR-5s8fy4) platform.

Study design and participants

This study was conducted between April 2017 and February 2018. The
population was determined based on the self-report bruxism and clinical examination
to check for tooth wear. Considering that pilot studies are not based on hypotheses,
a formal calculation of statistical power is unfeasible [36]. It has been suggested that
n=12 per group is an acceptable pilot test sample for a comparative (continuous
outcome) study [37,38]. To prevent losses, 10% was added to the sample. Therefore,
this study was conducted with n=14 participants per group.

A detailed description of the selected patients who completed the study can be seen

in the Figure 1.

Figure 1. Flowchart of sample distribution.

Total number of patients evaluated (n=63)

21 patients were excluded by
Enrollment N

not meeting inclusion criteria.

42 patients included and randomized

Rigid Interocclusal Appliance Hypnosis (n= 14):
(n=14): . Received allocated Untreated
. Received allocated intervention (n=11) control group
intervention (n=12) . Did not receive (n=14)
. Did not receive allocated intervention
allocated intervention (declined to
(declined to participate) (n=3)
40-days follow up 40-days follow up Interval of 15 days between
. Lost to follow . Lost to follow sessions
up (lost up (lost . Discontinued
intervention (moved
out of the city) (n=1)
|
| Analysis | | Analyzed (0=11) Analyzed (n=10) | | Analyzed (=10) |
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Eligibility criteria

Patients aged 18 with self-report bruxism and clinical examination over with
tooth surface loss, cheek ridging, tongue scalloping and reporting untreated orofacial
pain were eligible for the study. The exclusion criteria were: 1) patients with occlusal
instability due to missing permanent teeth and/or occlusal changes; 2) patients with
many indirect restorations current or using orthodontic appliances; 3) syndromic
patients with motor functional neurological disorder; and 4) individuals in current use
of analgesic/anti-inflammatory agents or using medication that act on the Central

Nervous System, such as serotonin reuptake inhibitor antidepressants.

Interventions

The patients were allocated into 3 parallel groups: G1: treatment with Rigid
Interocclusal Appliance (14 patients), G2: Hypnosis sessions for relaxation and
induction and G3: Control group without any intervention. All participants underwent
the following initial procedures: anamnesis based on a clinical form adapted from the
Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD),
assessment of the level of pain through muscle and joint palpation carried out by a
calibrated professional, application of the Oral Health Impact Profile (OHIP-14) [39]
and Lipp's Inventory of Symptoms as Stress for adults (ISSL) [40].

Treatment with Rigid Interocclusal Appliance (G1)

The Rigid Interocclusal Appliances were made in acrylic according to
laboratory routine in a clinical environment in the following sequence: a) impression
of the upper and lower dental arches with alginate; b) registration with the face bow
in centric relation; c) preparation of plaster models and assembly on a semi-
adjustable articulator; d) wax-up and making of acrylic Rigid Interocclusal Appliance;
e) installation and clinical adjustments of the Rigid Interocclusal Appliance; f) periodic
monitoring.

The Rigid Interocclusal Appliances were made by a trained professional,
following the protocols described in previous studies [41,42]. They were
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manufactured by the same technician and laboratory, using thermopolymerizable
acrylic resin (JET® - Classico, Campo Limpo Paulista, SP, Brazil). The installed Rigid
Interocclusal Appliances had an average thickness of 2 mm in the posterior region,
with bilateral occlusal contacts, incisal and canine orientation (anterior guide and
canine guide), smooth and flat surface. Individuals were instructed to use the Rigid
Interocclusal Appliances during sleep throughout the follow-up period and received
guidance on hygiene and care of the appliances. When necessary, additional

adjustments were made.

Hypnosis sessions for relaxation and induction (G2)

Five clinical hypnotherapy sessions were held every 15 days, a time
suggested by some hypnotherapists. The hypnotic inductions were carried out by just
one professional Hypnotherapist, where each patient was induced at a time different
from that of the clinics established by the institution, to guarantee privacy, respecting
ethical and biosafety principles. The participant remained seated in the dental chair,
slightly lying down, to keep him well supported with his hands on his thighs, in a
silent environment without external interference. Next, a progressive relaxation
session and induction into a hypnotic state was carried out with hypnotic and post-
hypnotic suggestions [43]. At each new session, the professional held a brief
conversation about the participant's state during the period and again induced the

hypnotic state.

Control group without any intervention (G3)

Despite initially not receiving any intervention, this group was informed of all
aspects involved in the research and that at the end of the study this group would

receive the treatment with the best results achieved.

Randomization, allocation concealment and blinding

A blinded researcher who was not involved in the treatment evaluations

conducted the entire randomization procedure, ensuring that the sample size for
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each group was considered. The names of the patients were randomly allocated into
numbers from O to 42 and the interventions into letters A, B and C. Patients were
then randomly distributed into envelopes, along with a letter from A to C, forming
groups with 14 patients each. Confidentiality was maintained through a process
involving opaque envelopes. These envelopes remained sealed until the day of the
interventions. Only on the day of the interventions did each operator discover what
each patient would receive. The other investigator responsible for conducting
assessments at baseline and during the follow-up period did not have access to

allocation information until study completion.

Statistical analysis

Statistical analysis was performed by single calibrated operator in a blinded
manner, using Statistical Package for Social Science (SPSS; version 23.0, Armonk,
New York, USA) software program. Descriptive analysis was used with frequencies,
and measures of central tendency and variability. Nonparametric data were analyzed
by the Wilcoxon test. Parametric data were submitted to the one-way ANOVA test
after normality of the data was tested for, to observe the difference among the groups

over time and within groups. P<0.05 was considered statistically significant.

Results

Characterization of the sample

Of the 42 individuals initially recruited, 14 were randomly allocated to each
group (G1, G2 and G3) (Figure 1). A total of 11 patients (26,19%) did not attend the
follow-up data. Thus, the remaining 31 participants (11 from G1, 10 from G2 and 10
from G3) completed the study protocol successfully and were considered for
statistical analysis. The mean age of the participants was 26.9 + 5.97 (mean = SD)

years. Furthermore, most of the participants (64.52%) of all groups were female.
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Life quality (OHIP-14)

The results of the quality of life assessment are summarized in the Table 1
and 2. There were no significant differences observed among the interventions
before and after treatment. Additionally, no significant differences were found

between the groups at the baseline and at the end of the analysis.

Table 1. Quality of life assessment

Rigid Interocclusal Appliance — G1 Hypnosis — G2 Control - G3
Baseline S Baseline Flesi Baseline Pt
Treatment p* Treatment p* Treatment p*
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

r#}:‘tgtt'lg?]a' 1,00 1,18 1,00 1,10 0,999 040 097 080 1,48 0496 060 097 040 097 0,157
Physical pain 382 275 427 2,72 0236 350 237 1,90 1,79 0085 3,50 2,32 2,80 1,87 0,305
Ziﬁf,';?f'gﬂm 273 297 264 211 0932 260 232 1,70 1,83 0371 230 1,89 250 1,84 0,722
Physical disability 1,45 1,63 1,73 1,42 0317 1,10 191 060 1,07 0465 150 207 090 137 0257
gi?é%?l%?glc 1,91 202 209 207 0516 250 212 100 1,25 0089 230 177 2,00 1,70 0,427
Social disability 1,45 207 182 1,72 0438 140 151 100 1,83 0524 1,00 1,15 1,30 1725 0,680
Handicap 1,64 2,06 164 1,80 0999 1,00 1,33 060 1,35 0414 1,00 1,33 120 1,55 0,680
OHIP total score 14,00 12,51 15,18 10,23 0,357 12,50 11,23 7,60 7,34 0,359 1220 7,63 11,10 7,74 0,646

Font: Authors, 2023.

Table 2. Inter-group Analysis
Baseline  Post-treatment

p** p**
Functional 0,296 0,325
imitation
Physical pain 0,919 0,097
P_sychologlc 0977 0,455
discomfort
Physical disability 0,714 0,082
Psychologic
disability e giar
Social disability 0,824 0,201
Handicap 0,866 0,140
OHIP total score 0,985 0,215

Font: Authors, 2023.

Stress assessment

A decrease in the average symptom of stress post treatment is observed in
Table 3 (p <0.05). At the baseline, 93.75% showed some type of symptom, with

43.75% of the sample in the resistance phase. At 40 days after interventions, most of
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the participants in all groups remained in the resistance phase, while no subject was

found in the exhaustion and close to exhaustion stages in the G1 and G2 groups.

Table 3. Stress level post treatment

ISSL before

Without stress With stress
% n % p
ISSL after
Without stress 77,8 8 36,4 0,044*
With stress 22,2 14 63,6

Statistical significance (p < 0.05) * provided.
The data were subjected to Spearman correlation analysis,

Wilcoxon test, Kruskal-Wallis test and Fischer's exact test.

Font: Authors, 2023.

Assessment of muscle and joint palpation

The assessment of muscle pain on palpation before and after treatments

showed significant results (p<0.05) with a predominance of the group that received

the occlusal splints. These results can be seen in Table 4. The joint palpation did not

present significant results (p>0.05),

but the values can be viewed

in the

Supplementary Data with the values of the other muscles that underwent the

palpation test but did not present significant values.

Table 4. Assessment of muscle palpation

Rigid Interocclusal Appliance — G1 Hypnosis — G2 Control — G3
Baseline Post- Baseline Post- Baseline Post-
Treatment p* Treatment p* Treatment p*
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
RSMM 060 069 0,10 031 0,123 050 0,70 0,10 0,31 0247 1,09 113 045 0,82 0,171
Lsmm 080 063 0,10 0,31 0,019+ o060 069 0,10 0,31 0,123 1081 1,16 0,18 060 0,171
RMMM 1,10 0,87 020 0,42 0,015+ 050 0,70 0,20 042 0436 154 112 090 113 0,193
LMMM 120 0,78 030 048 0,019+ o090 087 030 067 0143 136 080 0,36 0,67 0,013*
RIMM 1,20 0,78 0,00 0,00 0,000+ 040 069 0,0 031 0436 1,09 113 054 093 0,217
LIMM 090 087 0,10 031 0,043* 090 087 020 063 0,075 109 094 081 016 0,438
RLPM 1,10 087 090 099 0579 110 056 040 051 0,029* 209 094 109 1,22 0,065
LLPM 180 131 o080 078 0105 130 094 060 084 0123 154 136 063 1,02 0,151
TRTM 1,70 1,05 050 097 0,029* 160 107 0,70 094 0,075 209 104 136 120 0,171
TLTM 1,70 133 060 09 0,049 120 063 1,10 137 0481 19 122 1,18 125 0,193
RSM 1,30 094 0,10 0,31 0,004* 170 094 0,00 0,00 0,000+ 209 1,13 0,18 0,60 0,001
LSM 1,00 094 010 0,31 0,043 170 125 0,00 0,00 0,002* 190 1,13 0,18 0,60 0,002*

Mean values and statistical significance (p < 0.05)* before and after the treatments provided.

Abbreviations: RSMM/LSMM - Right/Left Superior Masseter Muscle, RMMM/LMMM - Right/Left Middle Masseter Muscle,

RIMM/LIMM - Right/Left Inferior Masseter Muscle, RLPM/LLPM — Right/Left Lateral Pterygoid Muscle, TRTM/TLTM — Tension of
the Right/Left Temporal Muscle, RSM/LSM — Right/Left Sternocleidomastoid Muscle.
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Discussion

Bruxism is a multifactorial condition influenced by various risk factors such as
facial morphology, occlusal discrepancies, sleep disorders and influences from
somatic, social, hereditary and psychological factors [13]. Clinically, bruxism is also a
risk factor for dental damage, temporomandibular joint (TMJ) pain, headaches,
muscle pain and fatigue [44]. In addition, it can lead to tooth sensitivity and changes
in the contact areas between antagonist teeth, with a reduction in masticatory
performance, reducing individuals' quality of life [30,45,46]. This study sought to
determine the feasibility of a clinical trial to assess the quality of life and muscle pain
in individuals with bruxism manage with Rigid Interocclusal Appliances (G1) and
Hypnosis (G2). Evaluations were carried out at the start of manage (baseline) and 40
days after the interventions with muscle palpation according to RDC/TMD and
guestionnaires validated for research.

Regarding the questionnaires used for research involving patients with
bruxism, the ISSL and OHIP-14 are important tools for assessing patients' quality of
life before and after treatment [39,40]. This is because bruxism is a common
condition in patients who have been exposed to traumatic events that influence the
psychological factors that predispose and modulate the experience of pain [47].
However, despite the validity of these questionnaires, this study showed no
statistically significant difference in terms of quality of life using the OHIP-14, with
only the level of stress recorded using the ISSL being significant. These results may
be associated with the short-term follow-up, since for this type of assessment the
ideal would be a period of approximately 12 months for more expressive results [48].
Even so, the greater reduction in stress levels observed in the group that received
Rigid Interocclusal Appliances corroborates with other studies with a longer-term
follow-up [49,50]. In the group that received the Hypnosis sessions, the reduction in
stress may be associated with greater relaxation and tranquillity after the inductions
and therapeutic suggestions [20,43].

The predominant action of the masseter muscle during situations requiring a
greater bite force explains the intense pain reported by the patients, as observed in
other studies [51,52]. As for the reports of pain after the 40-days follow-up, 5
participants in Rigid Interocclusal Appliances group (50%) reported no more muscle
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pain or headaches, while the other 5 (50%) reported only a reduction in the intensity
and reduction of pain. The use of Rigid Interocclusal Appliances, despite not having a
clear working mechanism, has shown good results in controlling pain in patients with
chronic conditions associated with bruxism [50]. With Hypnosis, the number of
patients who reported that they no longer felt pain was the same as the Rigid
Interocclusal Appliances group (50%), in addition to greater control over the habit of
grinding and clenching their teeth. However, 4 (40%) reported a reduction in intensity
and frequency and 1 (10%) reported that the pain remained. The literature attributes
the hypnotic action to a mechanism of descending antinociception whereby, based
on hypnotic suggestions and inductions, the patient stops or reduces the practice of
clenching and grinding their teeth [22,27].

As this is a feasibility study, also known as a pilot study, the results should be
interpreted with caution, as they should not be used to estimate manage due to the
limited sample number and evaluation time, which confer a high risk of bias [53]. The
fact is that pilot studies are developed to establish strategies that will be improved in
the main study, as well as being an important tool in defining the most appropriate
sample size for a clinical trial [54].

From this pilot study, the assessment instruments and manages addressed
are feasible but need to be altered in view of the assessment time and sample size in
each group. In this case, it is advisable to adopt an evaluation period of at least 12
months to obtain more realistic results, especially in the case of chronic conditions
[48]. As for the appropriate sample calculation for a clinical trial evaluating the same
variables as this pilot, the research team must meet to define which variables will be
considered, in what order and potentially with what weights [55]. This information will
determine how the calculation will be carried out, ensuring that the results are

compatible with the study design.

Conclusion

From this pilot study, it was possible to confirm the feasibility of a randomized
clinical trial to evaluate the effectiveness of Rigid Interocclusal Appliances compared
to Hypnosis for the manage of bruxism. Despite the limitations involved in the study

design, in a short-term follow-up, both manages were shown to be effective in
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reducing stress levels and pain on muscle palpation, with the Rigid Interocclusal

Appliances standing out.
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