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Abstract: Bruxism, specifically sleep bruxism (SB), is a worldwide discussed topic in the
literature; however, there is insufficient evidence to define and support a standard approach for
the treatment of SB. The purpose of this overview was to map the evidence from systematic
reviews (SR), examining the effects of interventions to improve chronic pain related to bruxism.
The methodological quality of SRs was assessed using the AMSTAR-2 tool. We conducted
a comprehensive literature search in April 2020, in the following databases: Cochrane Central
Register of Controlled Trials, EMBASE, MEDLINE, LILACS, BBO, and Epistemonikos. Nine
SRs with critically low to high methodological quality were included. Considering the main
findings, botulinum toxin type A (BTX-A) showed a significant pain and sleep bruxism
frequency reduction when compared to placebo or conventional treatment (behavioral therapy,
occlusal splints, and drugs), after 6 and 12 months. Occlusal splints combined to muscle massage
showed some benefit in pain reduction. There was no difference in pain and bruxism frequency
between biofeedback therapy and an inactive control group. Regarding drug therapy, there is no
difference when amitriptyline, bromocriptine, clonidine, propranolol, and levodopa were com-
pared to placebo. In conclusion, there is some evidence to support the use of occlusal splints plus
massage, and BTX-A to reduce chronic pain related to SB. No evidence was provided to support
the recommendation of biofeedback therapy and drug therapy. There is still a need for more
methodologically rigorous randomized clinical trials (RCT) to be conducted on the efficacy and
safety of different therapies for SB.

Keywords: sleep bruxism, pain management, evidence-based dentistry

Introduction

Bruxism can be classified as sleep bruxism (SB), which is defined as a masticatory
muscle activity during sleep, characterized as rhythmic (phasic) or non-rhythmic
(tonic) movements. This activity is not observed in healthy individuals.'

Pain in the mandible muscles, sensibility in the masseter and temporal muscle
regions, morning headaches, and fatigue are commonly reported in individuals with
SB. However, the relationship between SB and chronic pain reporting is difficult to
evaluate. The main limitation of this association is that the nature of pain is not
specified and, therefore, a multitude of complaints can be included. The interaction
between bruxism and chronic pain cannot be extrapolated to causality or conse-
quence. Central pathophysiological mechanisms are considered to play an impor-
tant role in SB. Additionally, psychological factors, such as stress and anxiety, seem
to exacerbate the symptoms of SB.*"
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The standard reference for SB diagnosis is polysomno-
graphy (PSG) with audio-video recordings. Other methods
that measure the activity of masticatory muscles during
sleep are PSG without audio-video recordings or electro-
myography (EMG) recorded with portable devices.* SB
criteria include one or more signs: tooth-grinding sounds
during sleep, tooth wear, jaw-muscle pain or fatigue.
Furthermore, pain intensity can be assessed by a visual
analog scale (VAS).’

There are several treatment approaches for this disease,
but the common target being muscle relaxation. Studies
suggest that the treatment can be conducted with oral
appliance, which seems to be effective in reducing SB
activity, with a better resolution with devices that provide
a large extension of the mandibular advancement. The
most usual pharmacological approaches are botulinum
toxin, clonazepam, and clonidine, which can improve SB
symptoms when compared to placebo. The potential ben-
efit of biofeedback and cognitive-behavioral approaches to
SB management is not fully supported.® Electrical stimu-
lation in the masseter muscle seems to be effective in
reducing pain. However, there is insufficient evidence to
define and support a standard approach for the treatment
of SB.

Therefore, it is necessary to identify and map the
higher level of evidence in the literature in order to define
the best strategies to manage bruxism in the clinical set-
ting. Numerous SRs on treatment for bruxism have been
conducted in the last years, but a comprehensive evidence
synthesis and critical appraisal is yet missing. Thus, the
purpose of this study was to map the evidence from SRs
examining the effects of interventions to improve chronic
pain in individuals with bruxism.

Methods

This overview of systematic reviews (SR) was conducted
following the guidance provided in the Cochrane
Handbook for Systematic Reviews of Interventions ’ and
the Preferred Reporting Items for Overviews of systematic

reviews PRISMA statement throughout this manuscript.®

Criteria for Considering Reviews for
Inclusion

Types of Reviews

All SRs (with or without meta-analysis) of randomized
clinical trials (RCTs) were included. To minimize the
risk of bias, SRs involving non-randomized controlled

study (NRS) designs were included only if the data
from RCTs were presented (or available) separately.

Types of Participants

SRs that evaluated any type of treatment to improve pain
in adults with bruxism (sleep or awake) were considered
eligible. SRs that included studies involving children were
included only if data were presented separately. SRs that
assessed both bruxism and temporomandibular disorders
(TMD) or those including patients with any developmental
dysfunctions were excluded.

Types of Interventions

Any type of intervention used on the management of
bruxism, compared to placebo, no treatment or another
active intervention.

Types of Outcomes

Primary outcomes were any validated measures of pain
(such as a visual analogue scale — VAS) and any adverse
events arising from interventions. Secondary outcomes
included patient-reported clinical symptoms (such as teeth
grinding and jaw stiffness), patient preference, number of
bruxism episodes, sleep disturbance indexes, and quality of
life. Any time point reported in SRs was considered.

Searching for Systematic Reviews

We conducted a comprehensive literature search in
April 2020 with no restriction regarding date, language
or status of the publication. Sensitive search strategies
(Supplementary File 1) were developed for the following

databases:

* Cochrane Central Register of Controlled Trials —
CENTRAL (via Wiley);

*« EMBASE (via Elsevier);

* MEDLINE (via PubMed);

* Literatura Latino Americana em Ciéncias da Saude
e do Caribe — LILACS (via Biblioteca Virtual em
Saude - BVS), Bibliografia
Odontologia — BBO (via BVS);

* Epistemonikos (systematic review repository)

Brasileira de

We also screened the reference lists of all included
SRs, and other relevant publications, to identify additional,
potentially relevant, studies.

Selecting Systematic Reviews for Inclusion
All titles and abstracts retrieved from the search were
assessed for eligibility by two review authors indepen-
dently (ALCM and ACRTH), using the software Rayyan
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(https://rayyan.qcri.org/).” Potentially relevant SRs were
selected for full-text reading, and those that fulfilled the
predetermined inclusion criteria were included in this
third

overview. Discrepancies solved by a

author (SKB).

were

Data Extraction

Two authors (ALCM and ACRTH) independently extracted
data from included SRs and a third author (LM) solved any
discrepancies. Data were extracted from SRs using
a standardized data extraction form including details on
participants’ characteristics (total number of participants,
age, diagnosis criteria), number and design of primary stu-
dies included, intervention(s), comparator(s), outcomes
assessed, assessment of methodological quality/risk of bias
of primary studies, quantitative outcome data (meta-analysis
or a summary of individual studies results) and the assess-
ment of the certainty of evidence (GRADE approach —
Grading of Recommendations, Assessments, Developments
and Evaluations). Missing or inadequately reported data from
SRs were collected directly from the underlying primary
studies.'™!"!

Data Synthesis

Data from meta-analyses, or individual RCTs, were sum-
marized narratively as described by SRs. The trials
included in each review were mapped to identify the pre-
sence of overlap i.e. primary studies included in more than
one eligible SR. The number of overlapping trials was
summarized and the results from these studies were pre-
sented individually to avoid double counting of outcome
data.””'> Missing numerical data were collected from
underlying RCTs and, when possible (data available), the
estimated treatment effects were calculated (mean differ-
ence for continuous outcome and risk ratio for dichoto-
mous outcome, with 95% confidence interval), by using
the Revman 5.4 software.'?

Assessing Methodological Quality of

Included Systematic Reviews

Two authors (ALCM and SBK) independently assessed
the methodological quality and risk of bias of SRs using
the AMSTAR-2 tool (Assessing the Methodological
Quality of Systematic Reviews).'* AMSTAR-2 provides
guidance to rate the overall confidence in the results of
a review in critically low (more than one critical failure);
low (a critical failure); moderate (more than one non-

critical failure) and high (none or non-critical failure).
The certainty of the body of evidence was generated
through the checklist available on the AMSTAR-2 website
(http://amstar.ca/Amstar Checklist.php).

Results

Initial search results retrieved 841 records. After removed
186 duplicates, 655 studies by title and abstracts were
screened, of which 15 were considered eligible and the
full texts were analyzed. Six SRs were excluded, and the
reasons are detailed in the flow diagram. Thus, nine'> 2

SRs were included for analysis (Figure 1).

Characteristics of Included Systematic

Reviews

The main characteristics of the included SRs are presented
in Table 1. SRs were published between 2005 and 2019.
Four SRs included only RCTs'®'#2%% as primary study
and five included NRSs (before-after studies).'>'”'%-*!
The number of included primary studies ranged from 2
to 16. Total samples ranged between 32 and 240 partici-
pants, and the mean age ranged from 18 to 54 years. The
analyzed were type
A (BTX-A), occlusal appliances, biofeedback therapy,
and drug therapy.

interventions botulinum toxin

All included SRs presented a small sample size and
included patients diagnosed with sleep bruxism. None of
them was about awake bruxism.

Five SRs'>™'? did not conduct meta-analyses due to the
clinical and methodological heterogeneity between
included studies. None of the included SRs conducted
a subgroup analysis. Sensitivity analysis was performed
by two SRs, to analyze possible changes in the meta-
analysis results with fixed and random effect models.

The methodological quality of SRs assessed by the
AMSTAR-2 tool and was classified as critically low to

high (Supplementary File 2). Only four SRs'2"* pre-

sented the previous registration protocol of systematic
review. Most of the included SRs conducted a limited
search, with language and date restrictions, and did not
search in trial register databases, gray literature, and in the
reference lists of included studies.

Five overlap studies were identified, in a total of 36
RCTs included in the SRs (13.8%), two of them on botu-
linum toxin type A (2 in 5), and three on biofeedback
therapy (3 in 10). To avoid duplicated results, we collected
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Figure | Flowchart of the study selection process. (Adapted of an study (8)).

and presented the main results from individual studies of
each SR (Table 2).

Discussion
Bruxism, specifically sleep bruxism (SB), is a worldwide
discussed topic in the literature, and, its forms of
treatment.”* Therefore, updates and critical appraisal of
existing high-quality evidence are necessary to adequately
inform healthcare practitioners. It is interesting to note that
even with a large number of published studies, the meth-
odological quality is still low, making the strength of
recommendation for SB treatments weak. In this overview,
we selected the most used strategies to manage bruxism in
the clinical setting based on the results from systematic
reviews (SR).

The methodological assessment with the AMSTAR-
2 tool showed a variety quality of the included SRs,
ranging from critically low to high. Only two reviews
were classified as high quality due to the methodologi-
cal rigor proposed by Cochrane. The risk of bias of
primary included studies was predominantly unclear to
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low risk of bias, presenting methodological flaws
mainly regarding the lack of randomization and alloca-
tion concealment description, as well as blinding of
participants and outcome assessors. None of the sys-
tematic reviews assessed the certainty of the body of
evidence with the GRADE approach, which limits the
confidence in the clinical recommendations based on
these findings.

Taking the results of all included SRs together, the
main findings showed that botulinum toxin type
A (BTX-A) seems to improve pain relief at chewing and
sleep bruxism episodes when compared to placebo, after 3
to 6 months of follow up. When compared to conventional
treatments (behavioral therapy, occlusal splints, drugs),
BTX-A presented significant pain reduction, after 6 and
12 months. Considering different BTX-A injections on
masseter alone versus masseter and temporalis, no differ-
ence in morning jaw stiffness and subjective bruxism
events was described after 1 month,'>'®

When occlusal splint was compared with palatal splint,
there are no differences in arousal index, after 2 to 4 weeks
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Table | Descriptive Characteristics of Included Systematic Reviews

Author/ Type of Participants | Intervention | Comparator | Assessment of Meta- Certainty of | AMSTAR
Year/ Included Methodological | Analysis | Evidence -2
Studies Quality/Risk of A nent | A nent
Bias (GRADE)
Dela Torre | 3 RCTs SB BTX-A Placebo, Cochrane RoB No No Low quality
Canales 2 before- 18 to 45 Masseter and/ | Different sites | tool
et al, after years or temporalis | of injection CASP checklist
2017 studies (n=188) muscle, (masseter
bilaterally. alone or
Dose: 20 to masseter and
80 IU temporalis)
Fernandez- | 4 RCTs SB BTX-A Placebo, Cochrane RoB No No Low quality
Nunez 20 to 45 Masseter and/ | Conventional tool
et al, years or temporalis | treatment
2019'¢ (n=112) muscle, (behavioral
bilaterally. therapy,
Dose: 20 to occlusal splint
80 IU and
drugs)
Long et al, 2 RCTs SB BTX-A Placebo Cochrane RoB No No Low quality
2012"7 2 before- | 20 to 45 Masseter and/ tool
after years or temporalis
studies (n=57) muscle,
bilaterally.
Dose: 20 to
80 U
Sposito 2 RCTs SB BTX-A Placebo Jadad scale No No Critically
et al, 20 to 45 Masseter and/ Low quality
2014'® years or temporalis
(n=32) muscle,
bilaterally.
Dose: 20 to
801U
Jokubaukas | 9 RCTs SB Occlusal MAD, Cochrane RoB No No Low quality
et al, 7 before- 25.6 to 34.7 splints Different tool
2017" after years (treatment design CASP checklist
studies (n = 398) period ranging | appliances
from ranging biofeedback,
from Behavioural
| night to 3 therapy,
months) Massage
Macedo 5 RCTs SB Occlusal Palatal splint, Cochrane RoB Yes No High quality
et al, mean 24 to splints MAD and tool
2005%° 34.8 years (daily, 2to 4 | TENS
(n=54) weeks of
treatment)
(Continued)
Journal of Pain Research 2020:13 submit your manuscript 2417
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Table | (Continued).

Author/ Type of Participants | Intervention | Comparator | Assessment of Meta- Certainty of | AMSTAR
Year/ Included Methodological | Analysis | Evidence -2
Studies Quality/Risk of A nent | A nent
Bias (GRADE)
Jokubaukas | 4 RCTs SB Biofeedback Inactive, No Cochrane RoB Yes Yes Moderate
et al, 2 before- mean 24 to therapy treatment, tool quality
20182 after 34.8 years (auditory, Splint,
studies (n = 86) electrical, and | Occlusal
visual adjustment
stimulus)
| to 5 nights
of treatment
Wang etal, | 6 RCTs SB Biofeedback Inactive, No Cochrane RoB Yes No Moderate
201372 | before- mean 24 to therapy treatment, tool quality
after study | 34.8 years (auditory, Splint,
(n = 240) electrical and | Occlusal
visual adjustment
stimulus)
| to 5 nights
of treatment
Macedo 7 RCTs SB Drug therapy | Placebo, No Cochrane RoB Yes No High quality
etal, (crossover) | mean 19 to (treatment treatment, tool
20143 54 years period: two Other drugs
(n = 80) days to four
weeks)

Abbreviations: RCT, randomized clinical trial; SB, sleep bruxism; BTX-A, botulinum toxin type A; VAS, visual analogue scale; CASP, Critical Appraisal Skills Programme
before—after study checklist; MD, mean difference; 95% Cl, 95% confidence interval; TENS, transcutaneous electric nerve stimulation; MAD, mandibular advancement device;

NR, not reported.

of treatment, and, in the number of bruxism episodes
per hour sleep. However, a higher proportion of partici-
pants reported preference by occlusal splints when com-
pared to mandibular advancement devices. A qualitative
review showed the effectiveness of occlusal splint in brux-
ism signs and symptoms was consistent; however,
although with longer follow-up time.® Additionally, occlu-
sal splint combined with muscle massage improves the
intensity of bruxism signs and symptoms when compared
to massage alone.'**°

Botulinum toxin reduces the intensity of muscle
contraction'>'® for a period of 4-6 months so it has
a palliative effect. After this period, it loses its effect and
the muscle returns to normal activity. It is important to
note that this treatment does not solve the cause of
bruxism.">'® It is necessary to take these factors into
account before indicating this therapeutic option for the
patient. It is important to note those effects of continuous
reapplication on effects or changes in the muscle structure

and function. Is there any damage? It needs further eva-
luation. Is there an impairment in muscle function in the
long run? There are doubts that clinical studies should
evaluate in the future in order to better subsidize the
indication of this palliative therapeutic resource with lots
of limitations.

When biofeedback therapy was compared to inactive
control, there was no difference in number of painful
muscles, self-reported pain, muscle tension, maximum
pain-free jaw opening and also no difference in bruxism
frequency during sleep after 6-week treatment.?%*'

The literature reports that despite clinical trials and
case reports showing positive results for biofeedback,
scientific evidence is still insufficient.*?

The results of this overview seem to indicate that
pharmacological treatments are not an interesting thera-
peutic option. It must be remembered that in the long term
it can cause dependence and in addition are associated

with adverse side effects. Regarding drug therapy, there
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Table 2 Overlapping Primary Studies and Main Results for Each Intervention

Intervention

Number
of SRs

Number of
Included
RCTs

Number of
Overlapping
RCTs

Main Results

BTX-A

5

2

Compared to placebo, BTX-A presented:

® No difference in pain relief at chewing VAS [MD —I.1 95% Cl —3.37 to
1.17, one RCT, 20 participants] and at rest [MD —0.5 95% CI —3.01 to 2.0;
one RCT, 20 participants], after 6 months

® No difference in the subjective questionnaire of symptoms [MD —0.78 95%
Cl —1.73 to 0.17; one RCT, 12 participants], after 3 months

® Significant reduction in bruxism frequency during sleep [MD 2.70 95% ClI
3.92 to 1.66; one RCT, 12 participants], after 3 months

® No adverse events [one RCT, |2 participants]Compared to conven-
tional treatment (behavioral therapy, occlusal splints,
drugs), BTX-A presented:

® Significant pain reduction, after 6 and 12 months [MD —1.9 95% CI —2.25
to —1.55; one RCT, 50 participants]Comparing different BONT-A
injection muscles (masseter alone versus masseter and
temporalis):

® No difference in morning jaw stiffness [MD —10.00 95% Cl —24.99 to 4.99;
one RCT, 24 participants] and subjective bruxism event [RR 0.75 95% ClI
0.17 to 3.33; one RCT, 24 participants], after | monthOverall methodo-

logical quality: unclear to low risk of bias

Occlusal

splint

Compared with palatal splint, occlusal splint presented:

® No difference in arousal index, after 2 to 4 weeks of treatment [Meta-
analysis of 2 RCTs: MD 1.22 95% Cl —3.61 to 6.05; 30 participants]

® No difference in the number of bruxism episodes per hour sleep, after 2 to
4 weeks of treatment [MD 0.54 95% CI 0.95 to 12.93; one RCT, 21
participants]Compared with TENS, occlusal splint presented:

® No difference in TM] clicks during oral opening and closing, after 45 days of
treatment [RR 0.60 95% CI 0.19 to 1.92; one RCT, I participants]
Compared with MAD free, occlusal splint presented:

® Significantly higher proportion of preference reported by participants, after
2 weeks of treatment (12/13 versus 1/13 participants: one RCT)
Compared with muscle massage, occlusal splints + massage
presented:

® Reduction in the intensity of bruxism signs and symptoms [MD 21.33 95%
Cl 5.52 to 37.14; one RCT, 30 participants]Overall methodological quality:

unclear to low risk of bias

Biofeedback
therapy

Compared to an inactive control, CES presented:

® No difference in the number of painful muscles, self-reported pain, muscle
tension, maximum pain-free jaw opening (no numerical data)

® No difference in bruxism frequency during sleep [Meta-analysis of 3 RCTs:
MD —5.05 95% CI —10.71 to 0.62; 54 participants], after 6-week

treatmentOverall methodological quality: unclear to high risk of bias

Certainty of evidence: low to moderate

(Continued)
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Table 2 (Continued).

Intervention | Number | Number of Number of Main Results
of SRs Included Overlapping
RCTs RCTs
Drug therapy | 7 0 Compared with placebo, the following drugs showed:
Amitriptyline:
® No difference in pain reduction [Meta-analysis of 2 RCTs: MD —0.64, 95%

CI —1.72 to 0.45; 20 participants] and in sleep duration [MD 25.37, 95% Cl
—9.12 to 59.86; 20 participants], after 3 to 7 days of treatment

Adverse events: 9 participants reported at least one: difficulty in waking in
the morning, insomnia, xerostomia, irritability, increased clenching. In the
placebo group, 2 participants reported neck stiffness and shoulder pain.
Bromocriptine:

No difference in bruxism episodes per hour, after 4 days of treatment [MD
0.60 95% Cl —2.93 to 4.13; one RCT; 7 participants]Clonidine:

No difference in bruxism episodes per hour, after 4 days of treatment [MD
—2.41 95% Cl —4.84 to 0.02; one RCT; 25 participants]

Adverse events: No difference [0.18 95% Cl 0.03 to 1.09; one RCT; 25
participants]Propranolol:

No difference in bruxism episodes per hour [MD 1.16 95% ClI —1.89 to
4.21; one RCT; 25 participants]Levodopa:

No difference in bruxism episodes per hour [MD —1.47 95% Cl —3.64 to
0.70; one RCT; 10 participants]Overall methodological quality: unclear to

low risk of bias

Abbreviations: BTX-A, botulinum toxin type A; SR, systematic review; MD, mean difference; 95% Cl, 95% confidence interval; RR, relative risk; TENS, transcutaneous
electric nerve stimulation; TM), temporomandibular joint; MAD, mandibular advancement device; CES, contingent electrical stimulation.

was no difference when amitriptyline, bromocriptine, clo-
nidine, propranolol, or levodopa were compared to
placebo.?""*

For the treatment of bruxism, the first choice should be
based on safe and conservative treatments.

Occlusal plaque seems to be an acceptable and safe treat-
ment alternative in the short and medium term, however it is
not a definitive treatment for this pathology.?® It is necessary
to carry out more randomized clinical studies, with a long
follow-up time and with representative samples, in order to
evaluate the effectiveness and safety of the treatments pro-
posed for the control and management of bruxism.*

On the other hand, there was no significant report of
adverse events resulting from the interventions. This fact
seems to demonstrate the probable safety of the treatments
for SB. However, long-term follow-ups have not been
assessed by primary studies and, therefore, these results
should be interpreted with caution.

Our overview drew similar conclusions to other recent
umbrella reviews regarding the effects of different inter-
vention options for pain reduction in SB.®*** The bene-
fits of occlusal devices have also been reported, as well as
the absence of evidence to recommend any other treatment

such as BTX-A, medication, biofeedback and psychologi-
cal interventions.

This overview carried out a comprehensive search in
different databases and analyzed nine SRs, involving a total
of 56 primary clinical studies. We identified five overlap-
ping studies, mainly on BTX-A reviews. The results of
these primary studies were summarized and presented
once, to avoid unnecessary duplication of information.
However, it is important to emphasize that SRs should be
conducted when there is a need to update an issue or in the
case of a new or different clinical question.'?

Conclusion
Based on systematic reviews with critically low to high
methodological quality, there is some evidence to support
the use of occlusal splints combined to muscle massage
and botulinum toxin type A to reduce chronic pain related
to sleep bruxism. No evidence was provided to support the
recommendation of biofeedback therapy and drug therapy.
There is still a need for more methodologically rigorous
RCTs to be conducted on the efficacy and safety of differ-
ent therapies for SB.
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