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ABSTRACT

Obstructive sleep apnoea (OSA) is a disorder associated with multiple cardiovascular, metabolic and neurocognitive
comorbidities which impact the health and quality of life of patients. Dentists trained in dental sleep medicine have a sig-
nificant role as part of a collaborative multidisciplinary team led by specialist sleep physicians in the overall management
of OSA. Based on the recommendations of the medical team and the patient’s preference, dentists have a pertinent role
in the provision of oral appliance (OA) therapy for OSA. This narrative review provides a practical guide for OA ther-
apy for snoring and OSA.

Keywords: Mandibular advancement appliance, mandibular advancement splint, mandibular advancement device, oral appliance,
obstructive sleep apnoea, snoring, dental sleep medicine.

Abbreviations and acronyms: AHI = apnoea hypopnoea index; BMI = body mass index; MDA = mean disease alleviation; NREM =
non-rapid eye movement; OA = oral appliance; OSA = obstructive sleep apnoea; PSG = polysomnography; REM = rapid eye move-
ment; T2DM = type 2 diabetes mellitus; TMD = temporomandibular disorders; TM] = temporomandibular joint.
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advancement splint or device or an oral appliance in
the literature and in clinical practice. The use of the
term OA may be confused with other types of OAs,
such as orthodontic appliances and occlusal splints.
However, OA appears to be a generally accepted term
internationally as an appliance that advances the man-
dible for the treatment of snoring and OSA in the
practice of dental sleep medicine (DSM).

In Australia, the prevalence of primary snoring is

CLINICAL RELEVANCE

Provision of an oral appliance (OA) can improve
the health and quality of life of patients who suffer
from obstructive sleep apnoea (OSA). This narra-
tive review explores the current scientific evidence
and best practice principles to establish a practical
guide for clinical care for OA therapy for snoring

d OSA.
an estimated to be 8%.' The estimated prevalence of
moderate to severe OSA (apnoea-hypopnoea index
(AHI) >15) is 10% among 30- to 49-year-old men;
INTRODUCTION 17% among 50- to 70-year-old men; 3% among 30-

Oral appliance (OA) therapy involves the provision of
a removable appliance worn over the maxillary and
mandibular teeth to protrude (advance) the mandible
during sleep to treat snoring and obstructive sleep
apnoea (OSA). These appliances may be referred to as
a mandibular advancement appliance, a mandibular

to 49-year-old women; and 9% among 50- to 70-
year-old women.? Untreated OSA is associated with a
range of cardiovascular, metabolic, and neurocogni-
tive comorbidities and with a significantly increased
risk for mortality.>® There is a complex interplay
between OSA and its comorbidities, which necessi-
tates a comprehensive approach to diagnosis and

S84 © 2025 The Author(s). Australian Dental Journal published by John Wiley & Sons Australia, Ltd on behalf of Australian Dental Association.
This is an open access article under the terms of the Creative Commons Attribution License, which permits use,
distribution and reproduction in any medium, provided the original work is properly cited.


https://orcid.org/0000-0001-5698-8503
https://orcid.org/0000-0001-5698-8503
https://orcid.org/0000-0001-5698-8503
https://orcid.org/0000-0002-7920-4924
https://orcid.org/0000-0002-7920-4924
https://orcid.org/0000-0002-7920-4924
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fadj.13062&domain=pdf&date_stamp=2025-02-27

Oral appliance therapy for snoring and obstructive sleep apnoea

treatment, emphasizing the need for integrated care
strategies that address both OSA and its associated
comorbidities.

METHODS

Experts in DSM co-authored this manuscript, which
aims to serve as a practical guide for clinical care for
OA therapy for snoring and OSA. A comprehensive
review of the scientific literature up until December
2024 on the clinical application of OA therapy for
snoring and OSA was conducted. These recommenda-
tions are grounded in the current evidence derived
from peer-reviewed studies and best practice princi-
ples. However, clinical decision-making for OA ther-
apy should be guided by the patient’s specialist
medical providers, based on an individual patient’s
needs and preferences, the availability of diagnostic
resources, accessibility to treatment, and affordability.
All contributors have provided their conflict-of-
interest disclosures.

DISCUSSION

The use of an OA to treat OSA is a complex treat-
ment modality which has both dental and medical
components and consequences. The provision of OA
therapy should be instituted by a dentist trained and
competent in the field of DSM as part of a multidisci-
plinary team. There are multiple pathways for the
provision of OA therapy. Once OA therapy has com-
menced, the providing dentist is responsible for moni-
toring the adherence and the efficacy of treatment.
The dentist is also responsible for referring the patient
to the appropriate medical practitioner as required
and for communicating the patient’s progress. Fig. 1
illustrates  the patient-centred treatment flow.
Advanced training and/or credentialing to achieve
competency in the practice of DSM is necessary to
ensure patients receive optimal clinical care. The fol-
lowing sections describe the major clinical consider-
ations and consequences involved in OA therapy.

Clinical assessment and informed consent for oral
appliance therapy

OA may be constructed after sleep physician-reported
polysomnography (PSG) has diagnosed either primary
snoring, with mild to moderate OSA, or severe OSA
in a patient who is CPAP intolerant or noncompliant
or would prefer this type of therapy.”® Patient selec-
tion for the provision of an OA should occur after
careful discussion with the medical team, including
(but not limited to) their supervising medical practi-
tioner, such as a specialist sleep physician and dentist
trained in DSM about:

* Different treatment options available to the patient
and the patient’s preference

* The dental suitability of the patient for OA therapy

* The likely efficacy of OA therapy and the definition
of clinical success in treating OSA

* The effect of OA on the symptoms of OSA

* The effect of OA on medical comorbidities

* OA design

* OA titration procedures

* The possible short-term and long-term side effects
of OA therapy

* Future care and maintenance of the OA

Once it has been agreed that OA therapy is an
appropriate therapeutic choice, a joint agreement
should be reached by the patient and the dentist that
outlines the responsibility of the dentist for provision,
titration, and maintenance of the appliance, and of
the patient with regards to adherence to treatment
protocols, acknowledging their understanding of pos-
sible treatment sequelae and the need for ongoing
monitoring with OA therapy.

Patients should be made aware that there are multi-
ple treatment options for OSA. The choice of therapy
is dependent on the wishes of the patient and the real-
istic consideration of treatment needs versus benefits
as discussed with their medical team. Patients may
also choose to alternate between two therapies.”
Table 1 provides a summary of current treatment
options for OSA. CPAP remains the gold standard
therapy.

Clinical Guide: Oral appliance assessment and informed consent

* The provision of OA therapy must be under the supervision of

a dentist trained in DSM.

OA is one of several non-CPAP therapies available for patients
who have a specialist sleep physician-reported diagnosis of
OSA.

* Patient’s preferred treatment is an indication for provision of
OA therapy.

* The patient and the dentist must have an interactive discussion
covering OA therapy which should include patient eligibility,
treatment efficacy, side effects, appliance design, treatment
protocol, and the need for ongoing maintenance and
monitoring of the appliance.

Screening for obstructive sleep apnoea

A recent systematic review of the role of the dentist in
sleep-disordered breathing concluded that dentists
have a role in screening patients for sleep-disordered
breathing.®® Screening for OSA may apply to asymp-
tomatic individuals who may not recognize symptoms
or do not report symptoms of medical concern. To
date, there is insufficient evidence that screening for
OSA has a beneficial effect on long-term health
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Patient with symptoms and medical indications of undiagnosed OSA

|

}

Dentist: General medical practitioner: Other th R
Screening *| Screening and PSG referralif indicated ther therapies
(STOP-BANG, ESS, OSA50) for OSA

Complex medical/ sleep history

Patient - dentist consultation
OA suitability

Treatment success

Patient preference

OA design

Diagnosis:
Type 1 0or2 PSG

Multimorbidity
Cardiometabolic disorders
Neurological disorders

Patient - specialist sleep
physician consultation

« Discuss treatment options

Potential side-effects |

OA construction

OAintolerant or noncompliant

* Informed consent

. Determine initial protrusive bite position
«  Digital scans of dental arches and bite registration

OA titration and review Specialist sleep physician

CPAP intolerant or noncompliant

* Side-eﬁ‘ec'ts » « Approves treatment outcome
* Therapeutic position based on . Consider efficacy PSG
symploms

Titration PSG

CPAP

OA t failure:
Annual OA review : ﬁ;’l‘:;‘:"'de"“’l
Monitor for: R Specialist sleep physician
+ Symptoms sleep history * Reassess treatment efficacy
* Compliance « Consider new diagnostic PSG
« Fit + Discuss ongoing treatment
* Side-effects

Fig. 1 Patient-centred treatment flow for oral appliance acquisition for obstructive sleep apnoea. OSA = obstructive sleep apnoea, ESS = Epworth Sleepi-
ness Scale, Rx = treatment, OA = oral appliance, CPAP = continuous positive airway pressure.

outcomes, especially in asymptomatic individuals.>*
Patients who complain of signs and symptoms associ-
ated with OSA, including snoring, choking, gasping,
daytime sleepiness, and changes to mood and cogni-
tive processes, should be screened using validated
questionnaires. There are several screening question-
naires which combine self-report of symptoms associ-
ated with OSA and clinical findings such as BMI and
neck circumference. Potential screening tools include
the STOP-BANG, Berlin Questionnaire, and the
OSAS50, often with the Epworth Sleepiness Scale,
which is a subjective measure of daytime sleepiness
used in conjunction with screening questionnaires to
identify patients with symptomatic OSA. In general,
these screening questionnaires tend to have high sensi-
tivity and low specificity.”>** Hence, patients who
have a positive screening test should be referred for
further assessment utilizing PSG to confirm the diag-
nosis of OSA.

Dentists may refer a patient suspected of OSA for a
diagnostic PSG to their general medical practitioner,
who may then on-refer the patient to a specialist sleep
physician. In Australia, to receive subsidized care
based on the Medicare Benefit Schedule rules, there
are 2 referral pathways for a sleep study: (i) referral
of the patient to sleep or respiratory medicine special-
ist for a clinical assessment and PSG as deemed neces-
sary by the specialist, or (ii) referral of the
symptomatic patient to their general medical practi-
tioner, who may request either an attended or unat-
tended PSG without the patient needing prior

assessment by a sleep or respiratory medicine special-
ist. To qualify for the latter pathway, the patient must
have positive screening questionnaires such as a posi-
tive  Berlin Questionnaire, OSAS50 = § or
STOP-BANG >3 and an Epworth Sleepiness
Scale > 8.2°

Clinical Guide: Screening for obstructive sleep apnoea

* Patients with symptoms suggestive of OSA such as snoring and
waking gasping, mood and cognitive changes, and excessive
sleepiness should be assessed with a validated screening test.

Commonly used screening tests include the Berlin
Questionnaire, STOP-BANG, OSA50 and the Epworth
Sleepiness Scale.

Patients with a positive screening test should be referred to
their general medical practitioner or to a specialist sleep
physician for diagnostic evaluation.

Patient selection for oral appliance therapy

Patient selection for OA therapy is a critical aspect of
OA therapy. There are many considerations that will
ultimately influence patient compliance and treatment
effectiveness.

Dental suitability

There must be sufficient teeth or implant-retained res-
torations present in the maxillary and mandibular
arches to provide adequate retention and comfort
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Table 1. Treatment options for obstructive sleep apnoea

Modality

Indications

Poor responders

CPAP’

Oral appliance therapy® 1% !

BiLateral hypoglossal nerve stimulation'?
1:

Maxillomandibular advancement'®

Positional devices'® 7

Weight loss'®

* Dietary modifications'”
* Surgical®

* Pharmacological®!

Oral/nasal exgiratory positive airway
pressure?®

Pharmacotherapy for OSA
(acetazolamide and atomoxetine-plus-
oxybutynin)?*

Aerobic exercise, 45 min of walking
twice daily,>> %° resistance training,
and high-intensity training®®

I - 22, 23, 29-31
Combination therapies™

Adults with OSA

Excessive sleepiness
Hypertension

Sleep physician recommendation

Mild-moderate OSA

Snoring

Anatomic upper airway constriction
Severe OSA with high REM AHI, high
hypoxic burden or multiple comorbidities
when CPAP noncompliant or intolerant

BMI<32 kg/m?

Age 21-75 years

No positional OSA (AHI <10)
Obstructive AHI: 20-60

Combined mixed+ central AHI <10

No positional OSA (defined as non-supine
AHI < 10 + supine AHI > non-supine
AHI x 2)

Clinically significant OSA with skeletal
discrepancy (retrognathia, midface deficiency)
Failed CPAP

Surgical success defined as >50% reduction
and AHI <20 and surgical cure as AHI <§

Reduce time in supine position

Obesity and OSA
Other medical disorders that are impacted by
obesity

Increase supine NREM AHI

To increase muscle responsiveness
Reduce arousability
Change chemosensitivity

Improve sleep quality
Improve health
Reduce rostral fluid shift

Insufficient clinical response to one therapy
Increased side effects from one therapy at a
therapeutic dose

OA + CPAP = 35-40% reduction in CPAP
pressure”’

OA + positioner device reduces time spent in
supine sleep

Low arousal threshold
Comorbid insomnia

Obesity class 2 or 3 (BMI >35 mg/kg?)
REM predominant OSA

High hypoxic burden

Insufficient teeth for retention

Central apnoea

Systolic hypertension with moderate-severe

OSA

Concentric collapse of airway during apnoea
using DISE (1 in 4 patients)

Mean difference in AHI was 18 at 5 years in
129 patients

Medically complex
Temporomandibular disorders

Low arousal threshold
Higher NREM AHI

20%+ in BMI associated with 57%  in AHI
Poor response associated with fat distribution,
ethnicity, supine OSA, REM OSA, anatomy,
and Type 2 diabetes mellitus

Risk for some relapse of weight loss with time

Increases poor sleep quality (leads to lower
sleep efficiency)

Intolerance to side effects such as drowsiness
and dry mouth

Non-compliant
Health issues prevent compliance

Increased cost
Increased complexity of treatment and
monitoring

AHI, apnoea-hypopnoea index; BMI, body mass index (kg/m?); CPAP, continuous positive airway pressure; DISE, drug-induced sleep endos-
copy; OA, oral appliance; OSA, obstructive sleep apnoea; RDI, respiratory disturbance index; REM, rapid eye movement.

while wearing the OA. A dental examination and the
establishment of healthy periodontal and restorative
status must precede appliance construction. Temporo-
mandibular disorders should be assessed and managed
in highly symptomatic patients prior to or during OA
therapy, as oral and jaw pain and dysfunction are the

most common causes of discontinuation of OA
therapy®® and may limit the mandibular range of
motion and the protrusive titration of the appliance.*®
Any decision to obtain imaging of the temporoman-
dibular joints (TM]Js) should follow evidence-based
guidelines after completion of a thorough history,
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examination, and the provision of preliminary diagno-
ses of temporomandibular disorders.>” The routine
prescription of radiological studies such as cone-beam
computed tomography (CBCT), computed tomogra-
phy (CT) and magnetic resonance imaging (MRI) is
not recommended prior to the provision of OA ther-
apy, unless otherwise necessary for the assessment of
oral and maxillofacial pathology. If the dentist is not
knowledgeable in the diagnosis and management of
TMD, referral to an appropriate dental specialist
should be undertaken prior to the construction of an
OA.

Clinical Guide: Oral appliance therapy selection criteria
The provision of OA therapy should only be considered if the
patient meets the selection criteria:

An adequately restored dentition with sufficient dental or

implant-borne support for appliance retention.

* The health of the periodontium and the TM]Js and supporting
structures should be stable.

* Imaging should be based on the standard required for dental

examination only (x-rays) and prescription of advanced

imaging such as CBCT, CT and MRI should be limited for the

assessment of oral and maxillofacial pathology.

Prediction of oral appliance therapy response

Multiple techniques including overnight OA titration
studies,*®*? nasendoscopy®®*! and the measurement
of base-of-tongue (but not concentric) airway collapse
during drug-induced sleep endoscopy*®**** may pre-
dict OA response, but the extra procedures increase
the financial and clinical burden of OA use. In the
past, a CPAP pressure of >12-13 cm H,0,*** a
higher BML***" high AHIL'"*"*® advancing age,"'
REM-dependent OSA,'" and an increased hypoxic
burden*”® have been indicators of potential poor
response to OA therapy. Conversely, supine predomi-
nant OSA is associated with a stronger response to
OA therapy.’'**? Sleep endotypes in OSA describe the
pathophysiological mechanisms behind the clinical
presentation of OSA. Endotyping is not routinely
available during PSG, and its role in patient selection
for OA is currently unclear.’*>* Prediction models of
OA success involving CBCT and other awake mea-
surements are not yet better than clinical assessments
using criteria such as BMI, neck circumference,
and AHL.

Definitions and determinants of success in oral
appliance therapy

Multiple definitions of success have been used to
describe the effects of OA therapy for OSA. This

section describes these definitions and investigates the
interactions between OA therapy and clinical out-
comes in DSM.

Definition of oral appliance therapy success

OA therapy is less successful at reducing the AHI than
CPAP.>*> ¢ Treatment success in OSA is traditionally
measured by the reduction of the AHI and the subjec-
tive symptoms of sleep loss. In OA therapy, treatment
efficacy has been defined in several different ways
including (i) a reduction in the AHI to AHI < 5, (ii) a
reduction to AHI < 10, (iii) a reduction in the AHI of
>50% with an AHI < 15 and finally, (iv) a >50%
reduction of the AHI. Generally, an AHI of >15 is
considered to be clinically significant in the absence of
comorbidities such as sleepiness or cardiovascular
disease.’”*® The ORCADES prospective cohort study
investigated the efficacy of bi-block OA therapy with
bilateral posterior connectors for the treatment of
OSA for 337 CPAP-intolerant and non-compliant
patients. At 2-3 months post-insertion, 76.2% of
patients had a >50% reduction in the AHI, 63.5%
had an AHI < 10 and 36% had a complete response
with an AHI < 5.*® The success rate at all cut-offs
was highest for mild and lowest for severe OSA.
Another study reported that at S-year follow-up, OA
efficacy had decreased significantly with 52% of the
cohort maintaining a 50% reduction in AHI across all
severity categories, while self-reported compliance
(>4 h wear/night) remained high at 93.3%.'° 89% of
women and 76% of men maintained a 50% reduction
in AHL*

Factors affecting OSA severity in oral appliance
therapy

The results of the ORCADES study highlight the
underlying heterogeneity in OSA and the difficulty this
poses for the prediction of OA therapy outcomes.
Females have a lower OSA prevalence, a higher preva-
lence of REM-predominant apnoea’ “* and less
severe respiratory and hypoxic events than males in
NREM.®® The onset of menopause coincides with
increased obesity and the central redistribution of
body fat. The NREM AHI and the overall OSA sever-
ity are noted to increase.°*®® Obesity is a major
driver of OSA development and may induce upper air-
way stiffness and circulatory delay in males and
females, while in males it is also associated with an
increase in the arousal threshold.®”

OA therapy produces a dose-dependent reduction in
airway collapsibility,®®*” with no effect on muscle
1responsiveness.68 In 53 subjects, OA therapy success
was predicted by pharyngeal collapsibility, lower loop
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gain,”’  higher arousal threshold, and lower
arousability.”"”* In a small clinical trial (n = 20)
patients with severe OSA were treated with OA ther-
apy, and non-responders (AHI > 10) were sequentially
provided adjunct therapies (supine avoidance therapy,
expiratory positive airway pressure) and pharma-
cotherapeutics (atomoxetine-oxybutynin and 4 L/min
of O,) targeting loop gain and pharyngeal muscle
activity. Successful treatment was achieved in all but
one participant (AHI < 10).** The clinical applicabil-
ity of this approach remains to be validated in larger
clinical trials.

Oral appliance therapy and medical comorbidities

OA therapy may be used to treat OSA in patients
who prefer OA therapy, or who are CPAP intolerant
or non-compliant.””*>”> Termination of CPAP therapy
is highest in the youngest and oldest patient groups
with at least one major medical comorbidity.”* The
presence of medical comorbidities may seriously
impact future health outcomes in patients with OSA
over 50 years of age”® and should be considered when
deciding if OA therapy is appropriate. Both regular
snoring’® and OSA”""’ are associated with an
increased risk for adverse cardiovascular events, espe-
cially in younger patients and those with worse oxy-
gen desaturation indices.”” Meta-analyses comparing
CPAP and OA confirm that CPAP performs signifi-
cantly better than OA for the reduction of the AHI
and oxygen desaturation indices, but is equivalent to
OA for the reduction of sleepiness®®®! and quality of
life measures such as cognition.®” ®** CPAP and OA
may have equivalent effects on systolic blood pressure
over 1-6 months of use®”%%%¢ including cases with
moderate to severe OSA,*> but the improvement of
hypoxia with OA does not always parallel the reduc-
tion in the AHI.>°

It is plausible that the superior adherence
achieved with OA therapy may improve the
long-term effectiveness of OA therapy in chronic
disorders.®” In a small study (n = 24) using OA to
treat OSA in patients with T2DM, 3 months of OA
therapy at 50% of maximum protrusion effectively
reduced HbAlc levels in groups with mild and
moderate OSA, but was unsuccessful in those with
severe OSA and higher levels of obesity.®® Six
months use of an OA at 70% of maximum protru-
sion in patients with treatment-resistant T2DM
effectively reduced the HbAlc levels in those with
mild OSA.*” There is a disparity in the available
evidence for CPAP and OA for prevention and
maintenance of long-term health outcomes, and
more research is required in this area.

Clinical Guide: Treatment success with oral appliance therapy
Successful OA therapy requires a combination of:

* Regular use for at least 4 h/night.

Improvement in the quality-of-life outcomes relevant to each
patient such as excessive daytime sleepiness, mood and
cognitive change.

Clinically relevant reductions in the AHI and oxygen
desaturation and improvements in sleep quality.

OA efficacy may be altered by advancing age and lifestyle
dependent changes which may influence the severity of OSA.

* As patients with OSA are at increased risk for the onset and
exacerbation of cardiometabolic, cognitive and other medical
disorders, they should be routinely monitored after OA
provision so that changes in the effectiveness of OA therapy
are detected early and dealt with by further titration of the
appliance or referral to their supervising medical practitioner
for review.

Oral appliance design

OA therapy stabilizes and improves the oropharyngeal
airway during sleep by protruding the mandible rela-
tive to the maxilla, primarily increasing the lateral
volume of the velopharynx”® "% and altering flow
characteristics in the upper airway.”® OA can be fabri-
cated from various materials including metal, silicone,
acrylic, and nylon, and may be custom-fabricated or
non-custom in a mono- or bi-bloc design. The bi-bloc
appliances have separate maxillary and mandibular
components, while the mono-bloc appliances are fab-
ricated in one piece, usually at 75% of the maximum
mandibular protrusion.”® While all appliances may
improve OSA,”>”® the custom-fabricated OA has the
advantages of superior retention and comfort,”” and
the bi-bloc appliances allow for titration, which can
be maximised to adequately treat patients with mod-
erate to severe OSA”® or minimised to balance effi-
cacy and side effects.”” The use of temporary or
non-titratable appliances is not recommended as they
add to treatment cost and may prolong the time until
effective reduction of the AHI. Custom appliances
reduce the AHI and have been reported to have
greater comfort than temporary appliances.'®°

A mono-bloc appliance has a large surface area of
attachment between the maxillary and mandibular
components, which distributes forces and prevents
mandibular movements. In bi-bloc appliances, the
attachment provides the method for protrusion of the
mandible forwards against the maxilla and may limit
vertical or lateral mandibular movement. Four bi-bloc
coupling designs were identified in a recent network
meta-analysis'®' and were classified according to their
position on the appliance and whether the forces
against the mandible are applied as a compressive
force (the mandible is pushed forwards from the
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Fig. 2 Connector types for oral appliances and proposed resultant force vectors on the teeth. (1: posterior compression 2: mixed anterior and posterior
compression 3: anterior traction 4: posterior traction, A = anterior).

posterior of the maxilla to the anterior of the mandi-
ble) or traction (the mandible is pulled forward, the
attachment is from the anterior of the maxilla to the
posterior of the mandible) (Fig. 2).'°% To date, these
design differences have not been associated with clini-
cally significant differences in either dental side effects
(tooth movement)'?® or clinical outcomes (AHI
reduction).!®*1%  The location of the maxillo-
mandibular coupling could be considered as a method
for mitigation of forces applied to vulnerable teeth by
titration.”*196-107

Clinical Guide: Oral appliance design

* The design of the OA should be decided after consideration
that patient preference may affect treatment compliance while
dentists need to balance the retention requirements of each
design with the health and characteristics of the patient’s
dentition.

* A custom-fabricated, titratable, bi-bloc design is recommended
for optimal appliance fit, retention, stability, comfort and
efficacy.

The use of a temporary or non-titratable OA is not
recommended.

Titration of the oral appliance

Titration of the OA is the process used to establish the
optimal subjective (using self-report) and objective
(PSG-based) treatment outcomes for the patient. This
primarily involves making gradual advancements in the
anteroposterior position of the mandible. The vertical
maxillo-mandibular relationships can also be changed
if required. It may be necessary for the dentist to work
as part of a multidisciplinary team to ensure that medi-
cal comorbidities and lifestyle factors which may also
affect sleepiness and quality of life outcomes are treated
and implemented, respectively.'®®

There is a dose-dependent relationship between grad-
ually increased mandibular protrusion and a reduction
in the AHI**'"? which is non-linear."'® This
dose-dependent relationship has a higher impact for
patients with more severe OSA''” and possibly is less
predictable for those with more vertical craniofacial
phenotypes.''! The range of maximum mandibular

protrusion may increase during therapy''* and may
explain some of the variation between protrusive posi-
tion and AHI reduction. The amount of vertical should
be kept to the minimal level to improve patient comfort
and treatment efficacy,””'"® and anterior mandibular
movement should be minimized, if possible based on
efficacy, to decrease undesirable craniofacial changes
and tooth movements.''*'"*> A level of 50% of maxi-
mal protrusion appears to be effective in many cases,''®
while cases with moderate OSA experience less
improvement after 70% of maximal protrusion, and
higher than 70-75% of maximal protrusion may be
required for patients with severe OSA."'” It is noted
that the amount of mandibular protrusion necessary for
OA efficacy is based on OSA severity, whereby the tar-
get protrusion for mild, moderate, and severe OSA was
noted to be 3.5+ 1.8mm, 5.8+ 1.9 mm and
5.9 4+ 2.2 mm, respectively.' '’

Positional devices limit the time spent sleeping in
the supine position, a time when the AHI is often
increased due to posture-mediated effects on lung
function and airway collapsibility.""®!"” The unfa-
vourable effect of the supine position on the airway
may be further increased by mouth opening during
sleep, and as such, elastics applied to the OA to main-
tain mouth closure'*® may be useful adjunctive treat-
ments in patients with severe supine-based OSA. The
supine AHI also needs to be considered post-OA ther-
apy, as one-third of patients tend to shift from
non-positional to supine-dependent positional OSA
when using an OA.'*! Incomplete or non-responders
to OA therapy may benefit from combination therapy
from expiratory positive airway pressure,>>> CPAP,*’
and multilevel soft tissue surgery.'** These possibili-
ties should be discussed during the informed consent
process. Once the final titration position of the OA
has been achieved, the dentist may elect to undertake
a type 3 home sleep study to determine if the final
optimal end-point of titration has been achieved prior
to finalizing titration and referring the patient back to
the supervising medical practitioner to determine the
efficacy of OA therapy.'*® Future developments in
artificial intelligence are likely to simplify the ability
of all clinicians involved in the patient’s care to
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monitor compliance and efficacy of OA therapy.'**
OA therapy is typically a life-long commitment. A
12-monthly follow-up appointment with the dentist is
necessary to ensure ongoing effectiveness of OA ther-
apy and to assess possible side effects. Table 2 out-
lines a checklist for the follow-up appointments.

Clinical Guide: Oral appliance titration

* OA titration should include gradual anteroposterior and when
necessary vertical changes in the position of the mandible
aimed at reducing symptoms and the AHI.

The amount of protrusion should be kept to the minimum

Table 2. Oral appliance therapy follow-up appoint-
ment checklist

Check item Action required

Update medical history

Review for conditions
associated with worse sleep
outcomes, for example,
cardiometabolic disorders,
cognitive dysfunction, onset of
menopause, increase in BMI
and continuous sleep
deprivation (short sleep).
Subjective report of sleep

.

quality: STOP-BANG, OSAS50,
Insomnia Severity Index, Berlin
questionnaire, Epworth
Sleepiness Scale

required for therapeutic efficacy and is commonly around 50%
of the maximum horizontal protrusion (but may be as high as
70%~-75% in severe OSA).

Assess maintenance of sleep
quality and for symptoms of
residual OSA, any history of
cognitive issues or other sleep

* Once the therapeutic position has been reached, a PSG under
the supervision of the medical practitioner to assess the efficacy
of OA therapy may be necessary especially for cases of
moderate to severe OSA.

Adjunctive therapies such as vertical elastics, positional devices,
weight loss, CPAP and multilevel surgery should be considered
if necessary to achieve clinical success.

Adherence and compliance to oral appliance therapy

Based on self-reported use, OA use among patients
was 96% of nights per week and 80% of their sleep
period.'?* Similarly, a self-reported adherence rate of
75% among 630 patients who continued to use their
OA after 12 months of therapy was noted.'*® A scop-
ing review of factors that positively influenced treat-
ment adherence to OA therapy included: the
effectiveness of therapy, the appliance being custom
fabricated, the communication skills of the clinician,
early recognition of side effects, stepwise titration of
the OA, and a positive initial experience with using
the OA. Factors that negatively impact treatment
adherence included: type D personality, diminishing
effectiveness of OA therapy, side effects with OA use,
thermoplastic appliance, undergoing dental treatment
during OA therapy, and poor initial experience with
OA or CPAP therapy with inadequate guidance by
professionals.'?” The first 20 days of OA use appear
to be predictive of long-term use of the appliance.'?®
Over the last decade, microsensors to objectively
measure compliance with OA therapy have been read-
ily available and are particularly useful in situations
where evidence of treatment adherence is critical as
part of occupational health and safety requirements.
These microsensors can be embedded into the appli-
ance to provide reliable wear-time data. A prospective
study of 51 patients over 3 months found using an

disorders.

A written referral to the
patient’s medical team for
further assessment may be
necessary.

Subjective report of appliance
efficacy and adherence

Snoring, gasping or snorting
for breaths, morning tiredness,
daytime lethargy, drowsiness
during sedentary
circumstances, short-term
memory loss, reduced
concentration, low motivation
or mood may indicate
incomplete OA titration or
persistent symptoms despite
maximum titration.

Assess for side effects related
to OA therapy.

Assess compliance to OA
therapy (the number of days
used per week, hours used per
night, and correlation between
OA use and sleep cycles
associated with greater
apnoeic events, e.g. REM
sleep), self-perceived sleep
quality, and the signs and
symptoms of poor sleep and
other sleep disorders.

Evaluate mandibular range of
motion, temporomandibular
health and occlusion

Measure maximum mouth
opening and protrusive range
of movement.

Assess for tenderness or pain
related to the TM]Js and
muscles of mastication, and
for new TM] sounds.

Assess for changes in occlusion
and obtain clinical images
where necessary to facilitate
long-term monitoring.

Dental health

.

Ensure patient undergoes
regular dental check-ups and
cleans.

Assess need for any restorative
or periodontal care.

.

embedded microsensor thermometer with on-chip (continued)
integrated readout to be safe and feasible for objective
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Table 2 (continued)

Check item Action required

Appliance fit

Assess fit of both the maxillary
and mandibular portions of
the appliance (loose or tight).
Consider adjustments to
relieve pressure or tighten the
appliance to improve the fit.

Appliance condition

Assess the overall integrity of
the appliance.

Assess for stains and the need
for a professional clean.
Assess for any cracks or
breakages.

Assess the working order of
the titration apparatus.

BMI, body mass index kg/m?; OA, oral appliance; OSA, obstructive
sleep apnoea; REM, rapid eye movement; TM]J, temporomandibular
joint.

compliance monitoring whereby regular use of a cus-
tom fabricated OA was noted to be 82%-86% at an
average of 6.7 h per night, which is higher than com-
pliance with CPAP using compliance criteria of >4 h/
night on 70% across all days. Careful assessment of
compliance criteria is important when comparing
treatments, ' *%1%”

Another study compared objectively measured
adherence with OA therapy to self-reported use over
1 year and found that patients used their appliance on
average 6.1 h per night and for 83% of nights per
week, with a discontinuation rate of 9.8%. Of inter-
est, self-reported compliance was noted to be overesti-
mated by a mean of 30 min when compared to
objective compliance monitoring."*° In a recent large
study, long-term adherence to OA therapy, when
defined as >4 h per night for >4 days per week, was
93.3%, and adherence was 91.3% when defined as
>6 h per night at the S-year follow-up. 96.5% of
patients continued to adhere to OA therapy at the
S-year follow-up, although the findings of this study
were limited by the lack of objective adherence data
and nearly half of the recruited patients withdrew
{g(l)m the study prior to the S-year follow-up period.'®

The use of objective measures of adherence with
OA therapy has facilitated the comparison of their
clinical effectiveness and health outcomes in compari-
son to that of CPAP. In spite of the lower efficacy of
OA, a study comparing OA to CPAP based on mean
disease alleviation (MDA), which is a measure of ther-
apeutic effectiveness based on the combined function
of efficacy and compliance, reported a 3-month MDA
of 51.1% for OA therapy in patients with predomi-
nantly mild to moderate OSA (AHI 18 + 11.9). This
outcome was comparable to an MDA of 50% for

CPAP. In essence, the higher compliance to OA ther-
apy offsets its inferior efficacy when compared to
CPAP and explains the similar MDA measures.'*” A
recent randomized cross-over trial using objectively
measured compliance found that 35 of 64 participants
(55%) alternated CPAP and OA use, blending efficacy
and adherence with reductions in important
patient-centred outcomes.''® Future research should
investigate the relevance of MDA to long-term health
outcomes. Of note, beyond objective compliance mon-
itoring, microsensors are being developed to record
multi-night snoring and breathing sounds, sleep posi-
tion and cardiorespiratory parameters.'*> With ongo-
ing research and development of microsensors, a true
assessment of ‘real world’ clinical effectiveness will be
the standard of care in the near future.

Clinical Guide: Adherence and compliance to oral appliance
therapy

Adherence to OA therapy may be impacted by ongoing
treatment efficacy, custom fabricated appliance design and fit,
and adverse side effects as well as personality, and
communication features of the patient, the dentist and the
entire interdisciplinary team.

OA therapy may be equally effective as CPAP for treatment of

OSA given the superior compliance to OA therapy which
offsets its inferior efficacy (AHI reduction) compared to CPAP.

Side effects with oral appliance therapy

Side effects during the initial phase of OA therapy are
common; however, they are typically mild and tran-
sient. Of note, early recognition and management of
side effects are critical to treatment adherence. OA
therapy requires the advancement of the mandible in
an anterior direction, which produces backward-
directed forces on the maxilla and maxillary teeth,
and forward-directed forces on the mandible and
mandibular teeth. In the morning after overnight OA
use, a reduction in biting force may be noted upon
removal of the appliance, and an abnormal occlusion
(altered bite) can be present for up to 75 min. It is
postulated that the abnormal occlusion is related to
non-physiological ~ displacement of the TM]s,
non-physiological extension of the masticatory mus-
cles and continuous compression of the periodontal
ligaments with hours of OA use.'*® Other short-term
side effects of OA therapy include general discomfort
with appliance use, excessive salivation, dry mouth,
difficulty swallowing with the appliance in situ, dis-
comfort in the buccal mucosa, tongue, gingiva and
teeth, tenderness and pain of the masticatory muscles
and/or TMJs, jaw stiffness, and dental restoration
damage.''*"3*13¢ These side effects, especially exces-
sive salivation and oral tissue discomfort, are typically
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transient and resolve with minor OA adjustments or
with time.'3”-!38

Long-term OA therapy is associated with craniofa-
cial and dentoalveolar changes that can be progressive
and irreversible."*”'** Within a period of 1-2 years
of continual OA therapy, patients may present occlu-
sal changes regardless of the patient’s age.'>®141 144
Study model analysis after 5 years of OA therapy
noted that occlusal changes increase with usage over
time. As many as 85% of patients show some occlusal
changes, but few are aware of occlusal changes in the
long term.'**'*3 Dentoalveolar changes occur with all
OA design types and are correlated with the duration
of therapy.'"® In a study with a mean treatment dura-
tion of 11 years, 100% of patients showed some
occlusal changes. A mean reduction in overjet of
1.9 mm and in overbite of 2.3 mm was observed
related to retroclination of the maxillary incisors and
proclination of the mandibular incisors, but these
changes were not generally associated with periodon-
tal disease or bone loss.'!>'*%!1*> Other dentoalveolar
changes associated with OA use include mesial tipping
of the mandibular molars, distal tipping of maxillary
molars, and the development of posterior open bites
and anterior cross-bites, resulting in fewer occlusal
contacts in the premolar and molar region.'**'*¢ The
number of tooth contacts fluctuates over time and
may improve.'?>!*71*¥ The use of morning occlusal
guides (morning repositioners) has gained popularity
over the past decade, with some OA manufacturers
recommending their use to prevent dentoskeletal side
effects. A cephalometric study involving >1 year
follow-up of patients undergoing OA therapy along
with a morning occlusal guide and a randomized con-
trolled trial revealed significant upper incisor retrocli-
nation and lower incisor proclination despite morning
occlusal guide use. In essence, the use of morning
occlusal guides to prevent dentoskeletal side effects
related to OA therapy is not recommended.'**15°

Craniofacial changes with OA therapy include
downward rotation of the mandible with an increased
mandibular plane angle and an increase in the ante-
rior lower facial height, increased total anterior facial
height, flattening of the curve of spee in the premolar
region, and an increase in the arch length and width
as the mandibular canine to second molar segment
moves forward in relation to the maxillary arch,
resulting in reduction of crowding of teeth and the
development of interproximal spaces which may be
subject to food traps.!?%>137:141,151-156

Although most patients are not concerned about the
craniofacial and dentoalveolar changes that occur
with long-term OA therapy, this possibility should be
discussed during the informed consent process prior
to the fabrication and fit of the OA. In addition, regu-
lar follow-up of patients undergoing OA therapy

should be facilitated to enable early recognition and
treatment where necessary. The decision to terminate
OA therapy because of side effects should only be pre-
scribed once an alternative successful treatment is
available. Termination of OA therapy must take into
account the patient’s preference, symptoms, OSA
severity and associated medical comorbidity. Given
the treatment of OSA is often medically necessary,
written communication to the patient’s medical team
outlining the decision to terminate OA therapy and
the need to review the patient to facilitate discussion
on alternative treatment options is required. Table 3
outlines the clinical considerations related to potential
side effects during OA therapy.'”

Clinical Guide: Management of potential side effects of oral
appliance therapy

* Dentists must discuss potential short-term and long-term side

effects prior to the fabrication and provision of OA therapy.
There is a need for ongoing regular follow-up appointments to
monitor the development and persistence of any side effects.
Early identification of side effects related to OA therapy, and
where necessary reassurance and treatment is essential.

Side effects during the initial stages of OA therapy are
common and typically transient.

Significant long-term side effects of OA therapy include painful
temporomandibular disorders, changes in occlusion, and
changes in craniofacial morphology.

Changes in the patient’s occlusion and/or craniofacial
morphology related to OA therapy does not warrant
termination of treatment.

Use of morning occlusal guides to prevent dentoskeletal side
effects related to OA therapy is not recommended.
Symptomatic temporomandibular disorders in the long term
are experienced by a small percentage of patients undergoing
OA therapy and require diagnosis and management.

Termination of OA therapy may be considered, however, must
take into account the patient’s treatment preference, symptoms,
OSA severity and associated medical comorbidity.

Upon termination of OA therapy for OSA, written
communication to the medical team is necessary to facilitate
alternative treatment options.

Multidisciplinary team approach for oral appliance
therapy

Sleep cuts across all body systems and healthcare dis-
ciplines and, as such, sleep medicine is a multidisci-
plinary field in which dentists have an adjunctive but
significant collaborative role. The role of dentists
includes  screening  symptomatic  patients for
sleep-disordered breathing and the provision of OA
therapy for snoring and OSA. Dentists should not
directly assess patients and request a PSG with the
intent to gather sleep and respiratory parameters to
ultimately diagnose sleep disordered breathing and
prescribe OA therapy or other treatments. Training in
sleep medicine at dental schools remains grossly
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Table 3. Clinical considerations of potential side effects related to oral appliance therapy

Clinical Considerations

Clinical Presentations of Side Effects

Temporomandibular function

Intraoral tissues

Occlusion

Teeth and restorations

Appliance

Transient morning jaw soreness

Persistent temporomandibular joint (TM]) tenderness or pain
Persistent tenderness or pain of the muscles of mastication
New onset TMJ sounds, catching or locking

Morning temporal headache

Soft tissue and tongue irritation
Gingival irritation

Excessive salivation and drooling
Dry mouth

Altered occlusal contacts / bite changes

Incisor position changes

Decreased overjet and overbite

Alterations in the position of the mandibular canines and molars
Development of interproximal gaps (food traps)

Tooth mobility
Tooth fractures related to changes in occlusion
Damage to dental restorations caused by appliance retention

Breakage related to sleep bruxism

Allergies to appliance material

Gagging

Anxiety related to fear of choking or difficulty swallowing

inadequate, and dentists are not qualified to treat
sleep disorders. Even if a dentist is trained in DSM, it
is the role of the patient’s medical team, including the
supervising medical practitioner, such as their general
medical practitioner or specialist sleep physician, to
diagnose OSA.'*® Dentists choosing to independently

Table 4. Practical guide for clinical care for oral appliance

diagnose and manage sleep disorders would be appro-
priately viewed as practising outside the scope of
practice of dentistry as regulated by the Dental Board
of Australia.

Table 4 details the major procedural standards
developed by this article and the actions that should

therapy for snoring and obstructive sleep apnoea

Practical guide

Clinical care required by dentists

1 The provision of oral appliance (OA) therapy should be instituted
by a dentist trained and competent in the field of dental sleep
medicine.

2 Screening questionnaires may be administered to symptomatic
individuals.

3 Dentists must obtain the diagnosis for the sleep disorder using the
accepted pathway involving the patient’s supervising medical
practitioner.

4 OA therapy may be provided to patients with snoring and OSA
based on recommendations from the medical team.

5 The patient’s supervising medical practitioner has clinical oversight

about the final efficacy of the OA including the need for post-
treatment PSG.

6 Dentists providing OA therapy must assess the patient prior to the

provision of the appliance, continue to assess and monitor the

patient until such time as therapeutic efficacy with OA therapy has
been achieved and thereafter continue to monitor the patient on an

annual basis.

Dentists must engage in education and training in the field of dental
sleep medicine.

Appropriate qualification and/or certification to demonstrate
competency in the practice of dental sleep medicine is
recommended.

Validated questionnaires including the OSAS50, Berlin questionnaire,
STOP-BANG and Epworth Sleepiness Scale should be used.

Dentists may not provide polysomnography (PSG) to patients with
the intent to diagnose and treat obstructive sleep apnoea (OSA) or
other sleep disorders without collaboration with a multidisciplinary
team including the patient’s supervising medical practitioner such as
the general medical practitioner or specialist sleep physician.

Dentists should involve patients in the decision-making process
regarding the design and use of OA.

The dentist should provide written communication to the patient’s
medical team on the completion of the OA titration process and as
necessary throughout the patient’s treatment journey.

The OA fit, comfort, side effects and the patient’s self-reported
compliance and symptom level should be assessed and recorded.
Non-compliance, worsening symptoms and side effects should be
addressed including by referral back to the patient’s supervising
medical practitioner where appropriate.
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be undertaken by OA dental providers to ensure that
they are achieved. They cover the nature of the inter-
actions that are required between the dentist, the
patient, and the supervising medical practitioner, and
they are intended to provide safety and efficacy in the
provision of OA therapy.

Clinical Guide: Multidisciplinary teamwork for oral appliance
therapy

* Dentists must work as part of a collaborative, multidisciplinary

medical team which is led by the supervising medical
practitioner.

Dentists have a role in screening symptomatic patients for
sleep-disordered breathing and in the provision of OA therapy
for snoring and OSA.

Dentists must not provide diagnostic PSG for patients with the
intent to diagnose and prescribe OA therapy without the input
of the supervising medical team.

Dentists must follow-up patients undergoing OA therapy on an
annual basis.

CONCLUSIONS

Dental sleep medicine is a rapidly evolving field, and it
is the responsibility of each dentist to ensure that they
are well educated and trained in the field so that they
can assess new developments and provide evidence-
based care for patients. This work provides a practical
clinical guide for OA therapy for snoring and OSA. It
summarizes the current state of the field of OA ther-
apy, including the patient’s treatment journey, consent
process, appliance design, titration, side effects, treat-
ment success, and OA compliance, adherence, and
monitoring. It sets out the roles and responsibilities of
the dentist and the patient in a multidisciplinary, col-
laborative setting under the supervision of the lead
medical practitioner and outlines a practical guide for
clinical care through a series of ‘action items’ designed
to improve the initiation, provision, monitoring, and
ongoing outcomes of OA therapy.
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QUESTIONNAIRE
B3(26) Part 1 of 2
Oral appliance therapy for snoring and obstructive sleep apnoea: a practical guide for
clinical care

®  Select ONE correct answer unless otherwise indicated.

INSTRUCTIONS

®  Read through the article and answer the multiple-choice questions provided below.

Introduction and Methods

Question 1: What is the primary mechanism of oral
appliance (OA) therapy as described in the introduction?

A:

B:

It uses positive airway pressure to keep the
airway open

It stabilizes the tongue to prevent it from
collapsing backward

It is a removable appliance worn over the
teeth to protrude (advance) the mandible
during sleep

It is a surgical implant that stimulates the
hypoglossal nerve

Question 2: Untreated obstructive sleep apnoea (OSA) is
associated with which range of comorbidities?

A:
B:

C:

D:

Primarily dental and periodontal disorders
Only psychological and mood-related
disorders

Cardiovascular, metabolic and neurocognitive
comorbidities

Musculoskeletal and autoimmune conditions

Question 3: Clinical decision-making for OA therapy should
be guided by all the following, except

The patient's specialist medical providers

An individual patient's needs and preferences
Affordability and accessibility to treatment

A dentist's independent diagnosis without
medical consultation

Discussion: Clinical Assessment and Screening

Question 4: What is the responsibility of the providing
dentist after OA therapy has commenced?

A:

B:

To conduct a new polysomnography (PSG) to
confirm the medical diagnosis

To independently manage all the patient's
medical comorbidities

Monitoring adherence to and efficacy of
treatment

To switch the patient to CPAP if the OA fails

B3(26) Part 1 of 2

Question 5: An OA may be constructed after a sleep
physician-reported polysomnography (PSG) ............... ?
[Choose both correct answers]

A:

B:

C:

D:

Has diagnosed secondary snoring with mild to
moderate OSA

Has diagnosed severe OSA in a patient who is
CPAP intolerant

Has diagnosed severe OSA in a patient who is
not compliant with CPAP

None of the above

Question 6: Despite the availability of multiple treatment
options for OSA, what remains the gold standard therapy?

oo®>

CPAP

Oral appliance (OA) therapy
Maxillomandibular advancement
Bilateral hypoglossal nerve stimulation

Question 7: Which of the following is described as a
subjective measure of daytime sleepiness often used in
conjunction with screening questionnaires?

oo@®r

The STOP-BANG questionnaire
The Berlin Questionnaire

The OSA50

The Epworth Sleepiness Scale

Question 8: In general, what characteristic do screening
qguestionnaires for OSA tend to have?

coo®r

Low sensitivity and low specificity

Low sensitivity and high specificity
High sensitivity and low specificity
High sensitivity and high specificity




Patient Selection and Prediction of Response

Question 9: What is a critical requirement for dental
suitability before constructing an OA?

A: The patient must have a full dentition with no
restorations

B: There must be sufficient teeth or implant-
retained restorations present in the maxillary
and mandibular arches to provide adequate
retention and comfort

C: The patient must first undergo routine CBCT
and MRI imaging

D: The patient must have no history of
temporomandibular disorders (TMD)

Question 10: Why is it important to assess and manage
temporomandibular disorders (TMDs) in highly
symptomatic patients before or during OA therapy?

A: Because OA therapy is the primary treatment
for TMDs

B: Because TMDs are a known contraindication
and prevent OA construction

C: Because advanced imaging like MRI is always
required for these patients

D: Because oral and jaw pain and dysfunction are
the most common causes of discontinuation
of OA therapy

Question 11: Which of the following patient characteristics
is associated with a stronger response to OA therapy?

A high apnoea-hypopnoea index (AHI)
Advancing age

Supine predominant OSA
REM-dependent OSA

oowr

Definitions of Success and Medical Comorbidities

Question 12: In the ORCADES prospective cohort study,
what was the success rate for achieving a complete
response, defined as an AHI < 5?

A: 76.2%
B: 63.5%
C: 36%

D: 93.3%

Question 13: TRUE or FALSE: According to one study
mentioned, at 5-year follow-up, OA efficacy had decreased
significantly, but self-reported compliance remained high at
93.3%.

A: TRUE
B: FALSE

B3(26) Part 1 of 2

Question 14: Meta-analyses comparing CPAP and OA
confirm that CPAP performs significantly better than OA in
which measures?

A: Reduction of sleepiness and quality of life
measures

B: The reduction of the AHI and oxygen
desaturation indices

C: Patient adherence and long-term
effectiveness

D: Reduction of systolic blood pressure and
cognitive improvement

Question 15: For which outcomes are CPAP and OA
considered equivalent?

A: The reduction of AHI and hypoxic burden

B: The reduction of AHI and oxygen desaturation
indices

C: The reduction of sleepiness and quality of life
measures such as cognition

D: Overall treatment adherence and patient
preference

THE END



QUESTIONNAIRE
B3(26) Part 2 of 2
Oral appliance therapy for snoring and obstructive sleep apnoea: a practical guide for
clinical care

INSTRUCTIONS

®  Read through the article and answer the multiple-choice questions provided below.

®  Some questions may have more than one correct answer; in which case you must mark all the correct answers.

Appliance Design and Titration

Question 1: What type of OA design is recommended for
optimal fit, retention, stability, comfort and efficacy?

A: Atemporary, non-titratable, mono-bloc
design

B: A custom-fabricated, titratable, bi-bloc design

C: A non-custom, mono-bloc design set at 75%
protrusion

D: A bi-bloc design with an anterior traction
connector

Question 2: What one of the following is TRUE regarding
the use of temporary or non-titratable appliances?

A: They are recommended as a low-cost
alternative to CPAP

B: They are recommended for predicting long-
term OA success

C: Their use is not recommended

D: They are recommended for patients with mild
OSA only

Question 3: Titration of the OA primarily involves making
gradual advancements in which direction?

The vertical position of the maxilla

The lateral position of the mandible

The vertical position of the mandible

The anteroposterior position of the mandible

oow>

Question 4: What level of mandibular protrusion is noted
to be effective in many cases, although higher levels may
be needed for severe OSA?

A level of 50% of maximal protrusion

A level of 25% of maximal protrusion

A level of 100% of maximal protrusion

A minimal level of 10% of maximal protrusion

on®>
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Adherence, Compliance and Side Effects

Question 5: Which one of the following is listed as a factor
that negatively impacts treatment adherence to OA
therapy?

The duration of therapy

Cost related to a custom fabricated appliance
Diminishing effectiveness

Stepwise titration of the OA

ono®>

Question 6: Why are OA therapy and CPAP considered to
have similar mean disease alleviation (MDA) measures?

A: Because OA therapy has superior efficacy
which offsets its inferior compliance

B: The higher compliance to OA therapy offsets
its inferior efficacy when compared to CPAP

C: Because both treatments have similar efficacy
and compliance rates

D: Because CPAP has higher compliance which
offsets its inferior efficacy

Question 7: Which of the following is a common, short-
term side effect noted in the morning after overnight OA
use?

A: Permanent changes to the mandibular plane
angle

B: An abnormal occlusion (altered bite) can be
present for up to 75 minutes

C: The development of posterior open bites

D: Proclination of the mandibular incisors

Question 8: Long-term OA therapy is associated with what
specific dentoalveolar change?

A: Proclination of maxillary incisors and
retroclination of mandibular incisors

B: Anincrease in overjet and in overbite

C: Retroclination of the maxillary incisors and
proclination of the mandibular incisors

D: The development of anterior open bites and
distal tipping of mandibular molars




Question 9: TRUE or FALSE: The article recommends the
use of morning occlusal guides (morning repositioners) to
effectively prevent long-term dentoskeletal side effects.

A: TRUE
B: FALSE

B3(26) Part 2 of 2

Multidisciplinary Team Approach and Conclusion
Question 10: Which of the following statements are TRUE?

A: Dentists trained in DSM are qualified to
diagnose and treat sleep disorders
independently

B: Dentists should request a PSG and prescribe
OA therapy based on their own assessment

C: Dentists should not directly assess patients
and request a PSG with the intent to diagnose
sleep disordered breathing

D: Dentists have the primary role in diagnosing
OSA, with physicians managing comorbidities

THE END
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