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Purpose: Orofacial myofunctional therapy (OMT) is a modality of treatment for children and 

adults with obstructive sleep apnea (OSA) to promote changes in the musculature of the upper 

airways. This review summarizes and discusses the effects of OMT on OSA, the therapeutic 

programs employed, and their possible mechanisms of action.

Methods: We conducted an online literature search using the databases MEDLINE/PubMed, 

EMBASE, and Web of Science. Search terms were “obstructive sleep apnea” in combina-

tion with “myofunctional therapy” OR “oropharyngeal exercises” OR “speech therapy”. We 

considered original articles in English and Portuguese containing a diagnosis of OSA based 

on polysomnography (PSG). The primary outcomes of interest for this review were objective 

measurement derived from PSG and subjective sleep symptoms. The secondary outcome was 

the evaluation of orofacial myofunctional status.

Results: Eleven studies were included in this review. The studies reviewed reveal that several 

benefits of OMT were demonstrated in adults, which include significant decrease of apnea–

hypopnea index (AHI), reduced arousal index, improvement in subjective symptoms of daytime 

sleepiness, sleep quality, and life quality. In children with residual apnea, OMT promoted a 

decrease of AHI, increase in oxygen saturation, and improvement of orofacial myofunctional 

status. Few of the studies reviewed reported the effects of OMT on the musculature.

Conclusion: The present review showed that OMT is effective for the treatment of adults in 

reducing the severity of OSA and snoring, and improving the quality of life. OMT is also suc-

cessful for the treatment of children with residual apnea. In addition, OMT favors the adher-

ence to continuous positive airway pressure. However, randomized and high-quality studies are 

still rare, and the effects of treatment should also be analyzed on a long-term basis, including 

measures showing if changes occurred in the musculature.

Keywords: sleep-disordered breathing, myofunctional therapy, oropharyngeal exercises, speech 

therapy, oral motor exercises

Introduction
Health depends on various factors, with breathing, eating, hydration, and sleep being 

the primordial among them. However, each of them is susceptible to changes caused by 

a large number of variables with different degrees of physical and mental consequences. 

Sleep-disordered breathing (SDB) is a relatively common problem, with obstructive 

sleep apnea (OSA) being its most severe manifestation.1

OSA is a relevant health problem that involves repeated upper airway collapse 

during sleep, causing a reduction (hypopnea) or cessation (apnea) of airflow, oxygen 

desaturation, and fragmented sleep, accompanied by respiratory effort.2,3 Snoring is 
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a characteristic signal, but not when it occurs in an isolated 

manner. The disease must be diagnosed based on laboratory 

full-night polysomnography (PSG), considering that criteria 

are different for children younger than 18 years and adults.4

The pathophysiology of OSA during childhood is poorly 

known, although adenotonsillar hypertrophy and the instal-

lation of oral breathing are the major factors contributing to 

its occurrence.5–9 In general, studies report that the problem 

affects 1%–5% of the child population,2 with a peak of inci-

dence among preschoolers, that is, in the age range when 

tonsil hypertrophy is more common.10 The consequences of 

OSA in children are low school performance, attention deficit 

and hyperactivity,11,12 low weight–height development,13 and 

cardiovascular dysfunction.2

During adulthood, anatomical and nonanatomical factors 

interact and contribute to the manifestation of OSA, such 

as narrow pharynx, increased upper airway length, specific 

pharyngeal lumen shapes, and collapsible upper airway. The 

factors that may play a role in OSA pathogenesis are changes 

in the activity of oropharyngeal muscles occurring during 

sleep, a poor genioglossus muscle responsiveness to negative 

pharyngeal pressure, a low respiratory arousal threshold, and 

an oversensitive ventilatory control system.14–18

The disease is more common among men than women and 

its prevalence increases with age and in obese persons.17,19 

However, menopause is a risk factor for women regardless 

of age or body mass index (BMI),20 a factor that tends to 

reduce the difference from men, especially when no hormone 

replacement therapy is used.21 The symptoms of OSA include 

loud snoring, sleep disruption, excessive daytime sleepi-

ness, nocturia,3,22,23 fatigue, morning headache, irritability, 

decreased concentration, and memory loss.24

Considered to be a progressive and incapacitating chronic 

disease,4 OSA impairs the quality of life and results in 

comorbidities such as arterial hypertension, cardiovascular 

diseases, and diabetes.25–27 However, the clinical manifesta-

tions are heterogeneous, and if the patients do not present 

characteristics such as a high BMI and subjective sleepiness, 

the symptoms may also be attributed to comorbid diseases 

and OSA will not be investigated and diagnosed.18

The first-line treatment during childhood is adeno-

tonsillectomy, with reported cure or improvement of the 

disorder in most cases.9 Orthodontic treatment for correc-

tion of mandibular or maxillomandibular anomalies has 

been shown to improve OSA.28 Continuous positive airway 

pressure (CPAP) is the treatment of choice for adults with 

OSA,20 especially in severe cases, to relieve symptoms and 

to reduce the sequelae.18,29 However, mandibular advance-

ment device (MAD), an intraoral dental splint used to pro-

trude the mandible in a forward position during sleep and 

thus enlarge the upper airway,30,31 is mainly indicated as the 

first-stage treatment of adults with mild-to-moderate OSA 

and in severe cases in which attempts with CPAP treatment 

fail.30–32 MAD has been considered as a treatment option 

for children,33 although it is still under study, and it requires 

accurate indication and follow-up due to the craniofacial 

growth and development.

Still, surgical interventions are recommended for the cor-

rection of anatomical and morphological problems or as a 

second option for adult patients who fail to adhere or respond 

to noninvasive treatments. Surgical procedures include uvu-

lopalatopharyngoplasty,34 surgically assisted rapid maxillary 

expansion,35 and maxillomandibular advancement.31,36,37

Despite the success rate of these interventions in reduc-

ing apnea–hypopnea index (AHI) and symptoms related 

to OSA,20 the need for new or complementary therapeutic 

modalities for OSA has been pointed out. The main reasons 

for this are the percentage of patients who do not respond 

satisfactorily to available treatments, the reduced adher-

ence to CPAP, especially when the severity of the disease 

is moderate,2,18,29 and the possible complications of surgical 

procedures, even when limited.2,28,34

The orofacial myofunctional therapy (OMT), or oropha-

ryngeal exercises, with one of the focal points in the promo-

tion of changes in dysfunctional upper airway muscles, was 

proposed with success for reducing OSA severity and associ-

ated symptoms in adults.38 Since then, the potential of OMT 

has also been investigated to promote reduction of snoring,39 

improvement of quality of life,40 and adherence to the use of 

CPAP,29 as well to treat residual OSA in children.41 A retro-

spective study summarized the clinical data of children with 

OSA and concluded that the OMT after surgery improved 

the outcome of treatment.42 Previously, systematic reviews,43 

meta-analysis,44,45 and narrative reviews46,47 analyzed the 

myofunctional therapy for patients with OSA.

The difference in the current review from the previous 

ones is the emphasis on the strategies of therapeutics used by 

the various authors and their possible implications regarding 

the pathophysiology of OSA, in addition to suggestions for 

future investigations.

The objective of the present review is to summarize and 

discuss the available literature about OMT for patients with 

OSA, the benefits described, the strategies employed, and the 

way they can act on the functionality of the upper airway.
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Methods
We conducted a bibliographic search up to December 3, 2017, 

of the following electronic databases: MEDLINE/PubMed, 

EMBASE, and Web of Science, limited to humans. A manual 

search of the references of selected studies was conducted 

as well. Articles in English and Portuguese were accepted. 

Search terms were “obstructive sleep apnea” in combination 

with “myofunctional therapy” OR “oropharyngeal exercises” 

OR “speech therapy”.

inclusion criteria
Participants
This review was restricted to studies with participants meet-

ing the following criteria: (1) diagnosis of OSA according to 

the measurement derived from PSG; (2) clinical symptoms 

of OSA; and (3) no other comorbid conditions (eg, trauma 

in the head and neck region, cancer, or neurological disease).

Studies
This review included clinical investigations published in 

journals with peer-review policy, which analyzed the effects 

of OMT (or oropharyngeal exercises) intervention alone for 

OSA patients. Randomized studies comparing OMT with a 

placebo intervention or a controlled intervention and pro-

spective case–control studies were prioritized and mentioned 

in more detail. However, prospective case series were also 

included to explore the interventional models, due to the 

scarcity in relevant publications.

Outcomes of interest
The primary outcomes of interest for this review were objec-

tive measurements derived from PSG and subjective sleep 

symptoms including snoring, daytime sleepiness, and sleep 

quality. The secondary outcome of interest was the evaluation 

of orofacial myofunctional status.

Data screening and extraction
The initial screening of the detected documents was conducted 

blindly in triplicate. The titles were analyzed, as well as the 

abstract of the publication when available. Articles were 

selected if at least one reviewer identified them as relevant. 

A detailed full-text analysis was conducted and two reviewers 

extracted data from each paper such as study purpose, design, 

participants, interventions, and main and secondary outcomes. 

Disagreements regarding data screening and extraction were 

resolved by consensus among the three reviewers. Twelve 

questions were elaborated to guide the analyses (Supplemen-

tary material) based on a previous study.48

Results
A total of 161 published articles were retrieved from the 

initial search. After exclusion of duplicates (83) and ineli-

gible studies (67), 11 studies were included. Figure 1 shows 

a flowchart of the search process used in this review, which 

is based on PRISMA guidelines for systematic review49 with 

the exception that other types of studies were also included 

here along with randomized controlled trial (RCT) studies.

The types of study included were as follows: RCTs 

(n=4),29–40 prospective randomized (n=1),41 prospective case–

control (n=1),1 and prospective case series (n=5).50–54 Table 1 

provides a summary of the reviewed studies.

All RCT studies, with clinical trials registered, analyzed 

the effect of OMT in young subjects and adults with mild and/

or moderate OSA, and the authors were Brazilians.29–40 Two 

of them included the same sample to answer distinct research 

questions.29,40 The prospective randomized and prospective 

case–control studies analyzed the benefits of OMT for chil-

dren with SDB residual apnea1,41 and the authors were Italians.

OMT
OMT is a treatment modality applied to subjects with orofa-

cial myofunctional disorders (OMDs), that is, with changes in 

the orofacial structure, in the cervical musculature, or both, 

which may interfere with the development or functioning 

of orofacial structures and functions.55 OMT is based on 

exercises and other strategies that favor sensitivity, proprio-

ception, mobility, coordination, and strength of orofacial 

structures, as well as promote an appropriate performance 

of respiration, mastication, deglutition, and speech.

In 1990, the American Speech and Hearing Association first 

recognized the role of the speech-language pathologist in pro-

viding services to persons with OMD, and the knowledge and 

skills required to evaluate and treat OMD were later described.56 

However, the starting point in the development of OMT was 

the recognition that the correction of malocclusion requires 

equilibrium of orofacial muscles.57–59 The mutual interest of 

orthodontists and speech pathologists in oropharyngeal mecha-

nisms led them to cooperate in the study of some associated 

problems.59 Since then, the range of health problems, treatment 

strategies,60 and scientific evidence has expanded.

An example of this is that the patients with sequelae of 

chronic mouth breathing have been long treated by speech-

language pathologists61 due to the orofacial myofunctional 

impairments.62,63 However, the use of PSG for the diagnosis of 

OSA was not widespread, and therefore, only the symptoms 

and clinical condition of the patients were considered. Since 

the last decade, due to the dissemination of knowledge, OSA 
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Studies included in
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Full-text articles excluded
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(n=4)

Records excluded based
on title/abstract

(n=63)

Figure 1 Study search flowchart.

has attracted the attention of these professionals. The reason 

for this interest lies in the fact that orofacial and pharyngeal 

muscles dysfunction64 and impaired oropharyngeal control 

are possible contributing factors to airway collapse,65 mainly 

when associated with an anatomical predisposition.

Therapeutic procedures in this area can be selected based 

on scientific evidence of benefits of a particular treatment 

or theoretical solidity when clinical efficacy has not been 

previously documented.66 Thus, when proposing the first 

exercise protocol for the reduction of obstructive sleep apnea 

syndrome (OSAS) severity, Guimarães et al38 used the sci-

entific reports available about the pathogenesis of OSA and 

the empirical foundations of speech therapy. According to 

the authors,38 the oropharyngeal exercises target soft palate 

elevation that recruits several upper airway muscles such as 

the tensor and levator veli palatini, as well as muscle fibers 

of the palatopharyngeal and palatoglossus muscles, tongue 

repositioning, and training of mandibular elevation to avoid 
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mouth opening. The results obtained in an RCT showed that, 

after three months of therapy, patients with moderate OSA 

had a significant reduction of AHI (22.4±4.8 vs 13.7±8.5), 

an increase of lowest oxygen saturation (83±6 vs 85±7), as 

well as a reduction of associated symptoms. These changes 

did not occur in the control (placebo) group.

This protocol was applied in other studies in full52 or with 

some modifications in the exercises.29,40 An author added 12 

other exercises,53 although giving no reason for this addition. 

In another study39 whose objective was to treat snoring, the 

original protocol was simplified to facilitate the incorporation 

of the training into the daily activities. The number of exer-

cises was reduced to 50% and the duration of each training 

was set to 8 min. This model was later used for the treatment 

of OSA.54 Although Baz et al50 have maintained the goals of 

increasing the tone and endurance of the same muscles for 

the treatment of OSA, they employed different exercises.

In most of the studies reviewed, the therapeutic program 

for adults lasted three months, with a weekly visit and training 

at home for three29,38–40,52 to five times a day.53,54 The authors 

adopted systems of control of adherence to treatment con-

sidering the frequency of supervised sessions and a diary 

indicating home practice. Only one pilot study51 lasted two 

months, with training at the clinic for 5 min twice a day and 

four times per week. The strategies and exercises used during 

therapy are listed in Table 2.

The program applied to children lasted two months, and 

the exercises included differed from those applied to adults. 

One study41 involved three meetings with the therapist, the 

first for evaluation and explanation of the exercises, the sec-

ond for supervision, and the third for reevaluation, while the 

other1 involved two monthly meetings. Villa et al41 described 

the exercises.

OMT and sleep-breathing variables
Among the randomized studies that analyzed the effect of 

OMT on sleep breathing based on full-PSG data, the inves-

tigators detected evidence of AHI reduction in adults with 

moderate OSA,29,38–40 an increased percentage of lowest 

oxygen saturation (SaO
2
),38 and a reduction of arousal index 

(AI).38 In children, the authors observed a decrease of AHI41 

and a higher SaO
2
1 after OMT.

Authors of non-randomized studies also reported that, 

after OMT, patients with mild or moderate OSA showed a sig-

nificant reduction of AHI50,51,53,54 and AI,50,53,54 and an increase 

of lowest SaO
2
 (%)50,51,53,54 compared to baseline. They also 

observed a decrease in the percentage of the duration of 

the SaO
2
<90.50,53,54 Mohamed et al54 analyzed in parallel 

the effects of OMT in a group of patients with severe OSA, 

which showed a decrease in mean AHI, but was not statisti-

cally significant.The AHI before and after OMT reported by 

reviewed authors, as well as the ΔAHI%: (AHI before −AHI 

after)/AHI before × 100) are summarized in Figure 2.

OMT and snoring
A study39 reported a primary efficacy end point of OMT 

for the objective measurement of snoring in patients with a 

complaint of snoring and a diagnosis of primary snoring or 

mild-to-moderate OSA. For this purpose, based on recordings 

obtained during PSG, the authors established a methodology 

for the calculation of snore index (total number of snores/

total sleep time) and total snore index (sound intensity power 

generated by all snoring episodes/total sleep time, expressed 

in arbitrary unit/107). The results showed that OMT promoted 

a reduction of snoring index (99.5 vs 48.2, p=0.041) and 

total snore index (60.4 vs 31.0, p=0.041).39 Other authors 

also reported a reduction of snoring index and episodes of 

loud snoring.40,54 Additionally, the intensity and frequency of 

snoring as reported by the bed partner39,52 or as perceived by 

the patient decreased after the therapy.38,39,53

OMT and daytime sleepiness, sleep 
quality, and life quality
A large number of studies, as noted from the literature as well 

as observed in the present review, had employed the Epworth 

Sleepiness Scale (ESS) proposed by Johns67 that evaluates the 

propensity to sleep in eight different situations, with a total 

score ranging from zero (absence) to 24 (intense). Although 

the ESS has been criticized for its sensitivity and specificity 

and low predictive value, limiting its value in the screening 

of patients with sleep apnea,68 in almost all papers analyzed, 

it was used as a measure of the results of treatment regarding 

daytime sleepiness.

Patients with a mean baseline ESS score ranging from 

12±2.6 to 15.4±2.3 showed a significant improvement after 

OMT, with a mean reduction of six points.29,38,40,50,52,54 How-

ever, no change occurred in a group of patients with a median 

ESS score of 7.0 (3–11) who were, on average, not sleepy39 or 

in a group with severe OSA and an ESS score of 20.9±6.2.54

Considering the damage to sleep caused by OSA and its 

consequences in the daytime and for health in general, other 

relevant findings were an improved quality of sleep evaluated 

with the Pittsburg questionnaire38,39 and quality of life.40 The 

quality of life similarly improved after treatment with OMT 

alone or combined with CPAP, while no effect was observed 

in the CPAP-alone group.40 The morning headache symptom 

was investigated in two studies,50,53 only one of which detected 
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Table 1 Summary of studies included

Study, 
design, 
country

Objectives/participants Intervention Outcomes of 
interest

Results

Guimarães 
et al38

RCT
Brazil

To verify the effects of 
oropharyngeal exercises in 
patients with moderate OSAS 
on objective measurement of 
severity derived from PSG
Oe group – N: 16
Age: 51.5±6.8
Male: 63%
BMi: 29.6±3.8
Control group – N: 15
Age: 47.7±9.8
Male: 73%
BMi: 31.0±2.8

Three months for all groups, 
with weekly visits
Oe group
Nasal lavage and Oe
HT: Three times a day
Control group
Nasal lavage
Deep breathing exercises 
through the nose while 
sitting
HT: Once a day, 30 min

Full-night PSG
AHi
Lowest oxygen 
saturation SaO2

Sleep-related 
questionnaires
Anthropometry

Patients in OE group had significant 
improvement of PSG measures, snoring 
symptoms, subjective sleepiness, and sleep 
quality scores, and decreased NC
Before vs after
AHi: 22.4±4.8 vs 13.7±8.5
AHi ReM: 29.8±12.7 vs 7.4±15.9
Ai: 6.6±4.7 vs 3.3±3.2
Lowest SaO2 (%): 83±6 vs 85±7
NC: 39.6±3.6 vs 38.5±4.0
Control group showed no significant 
changes
AHi: 22.4±5.4 vs 25.9±8.5
AHi ReM: 29.9±11.6 vs 22.4±5.4
Ai: 9.1±6.6 vs 9.6±6.0
Lowest SaO2 (%): 82±4 vs 80±4
NC: 40.9±3.5 vs 40.7±3.7

Baz et al50

PCS
egypt

To evaluate the effect of 
OMT as a simple method for 
treatment of patients with mild-
to-moderate OSA
N: 30
OMT
Age: 44.07±7.54
Male: 73.3%
BMi: 33.59±1.98

Three months, with two 
sessions weekly
OMT
HT: 3–5 times per day with 
minimum 10 min for each 
time

Full PSG
History
Anthropometry
eSS

Patients showed significant improvement 
of PSG measures, snoring symptoms, 
subjective sleepiness, and decreased NC
AHi: 22.27±4.51 vs 11.53±5.38
Minimum SaO2%: 84±4 vs 87±5
Arousal index: 28.87±8.41 vs 15.33±6.11
% TSTS: 14.05±4.89 vs 3.87±4.12
eSS: 16.40±1.96 vs 9.27±2.89
NC (cm): 42.77±1.67 vs 42.01±1.96
Subjective snoring (n): 30 vs 16
excessive daytime sleepiness (n): 30 vs 12
Morning headache (n): 18 vs 6

Diaféria 
et al40

RCT
Brazil

To assess the effect of ST alone 
and combined with CPAP on the 
QoL of patients with OSA
Placebo group – N: 24
Age: 42.9±10.5
Male: 100%
AHi: 27.8±20.3, BMi: 28.6±4.0
eSS: 12.8±3.1
ST group – N: 27
Age: 45.2±13.0
Male: 100%
AHi: 28.0±22.7, BMi: 25.0±7.4
eSS: 13.7±3.2
CPAP group – N: 27
Age: 46.4±9.1
Male: 100%
AHi: 34.4±22.4, BMi: 28.7±3.3
eSS: 12.0±2.1
Combination group – N: 22
Age: 47.5±10.9
Male: 100%
AHi: 30.4±19.8, BMi: 27.9±2.4
eSS: 12.0±2.6

The patients were treated 
for three months
Placebo group: head 
movements without any 
therapeutic function
HT: Three times a day, with 
20 min each
ST group: Oe
HT: Three times a day, with 
20 min each
CPAP group: device 
with nasal mask, without 
humidifier, which was set 
to the optimal pressure 
according to the PSG to 
each patient
Combination group 
(ST+CPAP): both protocols

eSS, FOSQ, 
wHOQoL-Bref, and 
SF-36
PSG
All outcomes were 
measured before and 
after therapy and 
after 3-week washout

Significant improvement was observed in 
the physical domain of the wHOQoL-Bref 
in the ST and combination groups after 
treatment and washout compared to the 
pretreatment assessment. The functional 
capacity domain of the SF-36 improved in 
the ST group
After ST vs washout
Placebo group
AHi: 30.6±21.8 vs 27.8±15.0 
BMi: 28.3±3.9 vs 29.0±4.0
eSS: 12.2±5.2 vs 10.5±5.1
ST group
AHi: 13.9±18.5 vs 21.3±21.4 
BMi: 26.7±2.9 vs 26.9±2.9
eSS: 7.5±3.7 vs 10.4±4.3
CPAP group
AHi: 4.3±4.0 vs 29.7±25.4
BMi: 29.5±3.2 vs 27.4±6.9
eSS: 7.2±3.6 vs 8.8±4.4
Combination group
AHi: 3.4±2.7 vs 29.6±25.1
BMi: 28.3±2.6 vs 28.2±2.8
eSS: 7.3±5.7 vs 9.5±6.3

(Continued)
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Study, 
design, 
country

Objectives/participants Intervention Outcomes of 
interest

Results

Suzuki et al51

PCS
Japan

To assess the OMT for 
improving AHi and SpO2 during 
sleep
N: 6 – Age: 22±0.5
Male: 50%
BMi: 23.8±1.8

Two months of LCF training 
at the clinic with lip trainer

LCF measurement
SpO2 and AHi 
obtained during sleep 
at home

Patients had significant improvement of LCF, 
AHi, and SpO2

LCF: 8.8±1.6 vs 12.9±0.6
AHi: 15.1±3.4 vs 9.2±1.5
SpO2 (%): 90.0±2.9 vs 96.8±0.8

Matsumura 
et al52

PCS
Brazil

To assess perceptions of the bed 
partner and the self-evaluation 
of snoring, myofunctional 
evaluation, AC and NC of 
individual with snoring or mild–
severe OSA, before and after 
therapy
N: 9 (7 OSA, 2 primary snoring)
Age: 55.1
Male: 44.44%

Twelve sessions lasting 40 
min each Oe

Snoring intensity and 
frequency indexes
eSS
Myofunctional 
evaluation
Anthropometry

The group had significant improvement of 
snoring intensity, snoring frequency, and eSS 
score (11.67 vs 4.67)
Positive changes were observed in 
myofunctional evaluation
NC: 40.3 vs 39.4 (p>0.05)
AC: 96.8 vs 97.1 (p>0.05)

ieto et al39

RCT
Brazil

To determine the effects of 
Oe on snoring patients with a 
primary complaint of snoring 
and diagnosis of primary snoring 
or mild-to-moderate OSA
Oe group – N: 19
Age: 48±14
Male: 57.9%
BMi: 28.3±2.7, AHi: 15.6±9.3
Control group – N: 20 
Age: 45±13
Male: 55%
BMi: 28.3±2.5, AHi: 15.1±9.5

Three months for all groups, 
with weekly visits
Oe group
Nasal lavage and Oe
Control group
Nasal lavage, deep breathing 
exercises, nasal dilator strips 
during sleep

Objective snore 
index and the total 
snore index obtained 
after snore recording 
during PSG plus 
anthropometry 
questionnaires

OE group had significant lower snore 
index, total snore index, NC, intensity and 
frequency of snoring as reported by the bed 
partner
Only a subgroup of patients with moderate 
OSA had a significantly decreased AHI (n=8, 
AHi: 25.4 [22.1–28.7] vs 18.1 [15.4–24.1], 
p=0.017)
Control group showed only decrease on the 
subjective frequency of snoring reported by 
the patient

villa et al41

PR
italy

To evaluate the efficacy of OE 
as a means of reducing residual 
OSA in children after AT
Children with residual OSA after 
AT (AHi>1) and persistence of 
respiratory symptoms after AT
Group 1 – N: 14 
Age: 6.01±1.55, AHi: 4.87±2.96
BMi (centile): 81.85±29.94
Group 2 – N: 13 
Age: 5.76±0.82, AHi: 4.56±3.22
BMi (centile): 68.22±28.68

Two months, three meeting 
with the therapist
Group 1: nasal washing and 
exercises
HT: three times a day, with 
10–20 repetitions each time
Group 2: nasal washing
HT: two times a day, in the 
morning and evening

Full-night PSG before 
AT, 6 months after 
AT and after 2 
months of exercises
The improvement 
in OSA was defined 
by ΔAHi: (AHi at 
T1−AHi at T2)/AHi 
at T1×100
Morphofunctional 
evaluation

Group 1 had significantly decreased AHI, 
reduction in oral breathing, a positive 
Glatzel test, a positive Rosenthal test, as 
well as increased labial seal and lip tone
Group 2 had no significant difference after 
two months of nasal washing

verma et al53

PCS
india

To evaluate the effect of 
oropharyngeal exercises in 
graded level of difficulty for mild-
to-moderate OSA
Patients with OSAS, N: 20
Age: 41.1±10.6
Male: 75%
AHi: 20.1±9.1, BMi: 25.6±3.1

Three months, with weekly 
visits
Three phases of Oe in 
graded level of difficulty
HT: 5 sets per day, with 10 
repetitions of each exercise

eSS
PSG

Patients showed significant improvement of 
eSS and PSG parameters and reduced NC
eSS: 15.4±2.3 vs 13.6±3.1
AHi:19.7±9.4
Arousal index: 15.6±9.5 vs 12.8±7.1
Minimum SaO2 (%): 87.6±1.1 vs 88.5±1.6
Time duration for SaO2<90%: 6.7±6.6 vs 
5.1±6.1

(Continued)

Table 1 (Continued)
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Study, 
design, 
country

Objectives/participants Intervention Outcomes of 
interest

Results

Diaféria 
et al40

RCT
Brazil

To evaluate the effect of 
myofunctional therapy on CPAP 
adherence
N=100
Male: 100%
Placebo group – N: 24
Age: 42.9±10.5, AHi: 27.8±20.3
BMi: 28.6 ± 4.0
MT group – N: 27, Age: 45.2±13
AHi: 28±22.7, BMi: 25.0±7.4
CPAP group – N: 27
Age: 46.4±9.1, AHi: 34.4±22.4
BMi: 28.7±3.3
CPAP+OMT group – N: 22
Age: 47.5±10.9, AHi: 30.4±19.8
BMi: 27.9±2.4

Three months for all groups. 
weekly visits for placebo, 
MT, and MT+CPAP groups
Three visits for CPAP
Placebo: relaxation and 
stretching of the neck 
muscles
HT: Three times a day, 20 
min each
MT: Oe
HT: Three times a day, 20 
min each
CPAP device with nasal 
mask, without humidifier
MT+CPAP: both protocols

Adherence evaluation
PSG, eSS, scale of 
snoring intensity and 
snoring frequency, 
myofunctional 
evaluation, 
Malampatti index
All outcomes 
measured before and 
after three months of 
treatment, and after 
a 3-week washout 
period

The average adherence to treatment was 
placebo (55%), MT (63%), CPAP (30%), 
MT+CPAP (65%)
Time using the device: MT+CPAP>CPAP 
after one week and after three months of 
treatment
The AHi decreased in the MT (50%), CPAP 
(87%), and MT+CPAP (89%). All groups 
were significantly different from the placebo
eSS: Only the OMT group maintained the 
improvement in the snoring intensity and 
frequency after the washout period
The Mallampati index improved in the 
OMT and CPAP+OMT groups and it was 
correlated with the increased strength of 
the tongue and soft palate

villa et al1

PC-C
italy

To evaluate the efficacy of 
MT to reduce oral breathing 
in children with SDB and to 
evaluate the increase in tongue 
tone
54 children with SDB (14 
primary snoring [PSG, AHi 
0.35±0.3] and 40 mild–moderate 
OSA [AHi 2.2±2.0])
MT group: (n: 36)
Age: 6.7±2.3
Male: 38.8%
Non-MT group: (n: 18)
Age: 6.7±2.8 8
Male: 44.4%
Healthy group: (n: 38)
Age: 7.8±2.2
Male: 65.8%

Two months, with two 
monthly meetings
with a therapist
MT group: MT plus nasal 
washing 
HT: three times a day, with 
10–20 repetitions each time
Non-MT group: nasal 
washing, two times a day, in 
the morning and evening.

All the patients were 
evaluated before 
(T0) and after (T1) 
two months of 
treatment: tongue 
strength, tongue 
peak pressure, and 
endurance using the 
iOPi, myofunctional 
evaluation, nocturnal 
pulse oximetry
The Healthy group 
underwent only iOPi 
measurements

T0: MT vs non-MT (p>0.05)
Compared to healthy group, MT and non-
MT groups had lower tongue strength, 
tongue peak, and longer endurance (s)
T1: MT group showed significant increase 
of tongue strength, tongue peak, endurance, 
mean and minimum SaO2, decrease of 
oxygen desaturation index, as well as 
decrease of the number of children with 
oral breathing habit (15 vs 3) and lip 
hypotonia (14 vs 6) and abnormal tongue 
resting position (17 vs 12)
No differences were observed in the non-
MT

Mohamed 
et al54

PCS
egypt

To evaluate the effect of upper 
airway muscle exercise and 
rehabilitation as a new and 
simple technique to treat OSAS
Group i moderate OSAS
N: 15
Age: 46.39±2.04
Male: 80%
BMi: 28.62±1.86
Group ii: severe OSAS
N: 15
Age: 47.5±9
Male: 86.7%
BMi: 27.2±2.03

Three months, with weekly 
visits
Oe
HT: 3–5 times per day with 
minimum 10 min for each 
time

Full-night PSG
AHi
Lowest SaO2

Snoring
eSS
Neck circumference

Daytime sleepiness (eSS), AHi, SaO2, and 
snoring index improved significantly in 
Group i (all p≤0.003), but not in Group ii
Group i:
eSS: 14±6 vs 9.5±4.9
AHi: 22.51±5.03 vs 12.4±5.12
Snoring index: 312±8.8 vs 237.8±27.4
SaO2 (%): 83±4 vs 86±5
NC: 39.65±3.52 vs 38.92±2.92
Group ii:
eSS: 20.9±6.2 vs 18.91±5.1
AHi: 46.1±21.1 vs 42.8±15.65
SaO2 (%): 75±5.8 vs 78±4.9
Snoring index: 615±96.8 vs 554.6±81.43
NC: 43.02±2.06 vs 42.86±1.87

Note: Study type: RCT, PR, PC-C, and PCS; diagnosis: OSAS, OSA, and SDB; intervention: Oe, MT, OMT, HT, ST, CPAP, AT, and LCF; age and anthropometric measures: 
age (mean age in years), BMi, AC, NC, and PSG and its variables such as Ai, AHi, AHi ReM, SaO2, SpO2, and TSTS; subjective scale: eSS, QoL, FOSQ, wHOQoL-Bref, SF-36, 
and iOPi.
Abbreviations: RCT, randomized controlled trial; PR, prospective randomized; PC-C, prospective case–control; PCS, prospective case series; OSAS, obstructive sleep 
apnea syndrome; OSA, obstructive sleep apnea; SDB, sleep-disordered breathing; Oe, oropharyngeal exercises; MT, myofunctional therapy; OMT, orofacial myofunctional 
therapy or oral myofunctional therapy; HT, home training; ST, speech therapy; CPAP, continuous positive airway pressure; AT, adenotonsillectomy; LCF, labial closure force; 
Age, mean age in years; BMi, body mass index (kg/m2); AC, abdominal circumference; NC, neck circumference; PSG, polysomnography; Ai, apnea index (events/hour); AHi, 
apnea–hypopnea index (events/hour); AHi ReM, apnea–hypopnea index during rapid eye movement (events/hour); SaO2, oxygen saturation; SpO2, saturation of peripheral 
oxygen; TSTS, total sleep time snoring; eSS, epworth Sleepiness Scale; QoL, quality of life; FOSQ, Functional Outcomes of Sleep Questionnaire; wHOQoL-Bref, world 
Health Organization Quality of Life Assessment; SF-36, Medical Outcomes Study 36-item Short-Form Health Survey; iOPi, iowa Oral Performance instrument.

Table 1 (Continued)
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Table 2 Strategies and exercises for young and adult patients with OSA recommended in the reviewed studies

Frequency (times a day)/dose

Nasal lavage with an application of saline in each nostril Three times/10 mL38,39

Soft palate
Pronounce an oral vowel intermittently (isotonic exercise)/elevate the soft palate and uvula while 
intermittently saying the vowel “A”

Three times/3 min29,38,52

Five times/10 repetitions53

Three times/20 repetitions39,54

Pronounce an oral vowel continuously (isometric exercise) Three times/3 min29,38

Five times/10 repetitions53

elevate the soft palate and uvula without vocalization, after gaining control and coordination of 
movement (~after 3–5 weeks) 

Three times/5 s39,54

elevate the soft palate with and without a yawn Three to five times per day50

Five times/10 repetitions53

Produce lingua-velar sounds by contacting the dorsum of the tongue and the velum several times each Three to five times per day50

Produce uvular sounds by contraction of the uvula several times each Three to five times per day50

Tongue
Brush the superior surfaces of the tongue while it is positioned in the floor of the mouth. Also, brush 
the lateral surfaces of the tongue

Three times/5 repetitions29,38

Five times/10 repetitions53

Place the tip of the tongue against the front of the palate and slide the tongue backward A total of 3 min throughout the day
Three times/20 repetitions29,39,54

Five times/10 repetitions53

Place the tongue tip as far as possible on the palate Three to five times per day50

Press the entire tongue upward against the palate A total of 3 min throughout the day38

Three to five times per day50

Three times/20 repetitions29,39,54

Five times/10 repetitions50

Press the tongue against the palate and apply a counterresistance on both cheeks using the hands Three to five times per day50

Place the tongue tip in contact with the inferior incisive teeth and force its posterior region of the 
tongue downward

A total of 3 min throughout the day38

Three times/20 repetitions29,39,54

Protrude the tongue tip forward just in front of the lips, without touching the teeth or lips,50 and 
without deviation. Hold, relax, and repeat53

Three to five times per day/30 s50

Five times/10 repetitions53

Repeatedly stick the tongue in and out as fast as possible Five times/10 repetitions53

Spread center of the tongue, so the sides of the tongue touch the bottom of the upper teeth Three to five times per day/30 s50

Protrude the tongue outside the mouth and move the tip (lift and down) Three to five times per day50

Move the tongue to the right/left corner of the mouth and keep it pointed Three to five times per day50

Flick the tongue from corner-to-corner as quickly as possible. Move the tongue all around the lips in a 
circle quickly

Five times/10 repetitions53

Stick out the tongue to reach the chin with the tip. Hold at the farthest extension Five times/10 repetitions53

Stick out the tongue. Hold a spoon upright against the tip of your extended tongue and try to push it 
away while your hand holds the spoon in place

Five times/10 repetitions53

Rotate the tongue in the oral vestibule Three times/10 repetitions starting in 
the right side and 10 left side29

Facial
Pressure the lips (orbicularis oris muscle) with the mouth closed (isometric exercise) Three times/30 s38

Five times/10 repetitions53

Open and close the jaw slowly and widely, keeping the lips in contact (orbicularis oris muscle) Five times/10 repetitions53

Pucker the lips (as if about to kiss). Hold for a count of 10 and relax Five times/10 repetitions53

Spread the lips into a big, exaggerated smile. Hold and relax Five times/10 repetitions53

Pucker lips–hold–smile–hold Five times/10 repetitions53

Pucker the lips with the mouth wide open, without closing the jaws. Hold and relax Five times/10 repetitions53

Close the lips firmly, and then make a “slurping” noise, as if sipping a drink Five times/10 repetitions53

Perform suction movements contracting only the buccinators. These exercises are performed with 
repetitions (isotonic) and holding position (isometric)

Unclear38

Five times/10 repetitions53

Suck air from a syringe of 20 mL Three times a day/5 repetitions29

Recruitment of the buccinator muscle against the finger that is introduced into the oral cavity Unclear38

Three times a day/10 repetitions each 
side29,39,54

Five times/10 repetitions53

(Continued)
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a reduction from 60% to 20% in the number of patients with 

this complaint.50

All of these reported data concern the effect of therapy 

measured immediately after the conclusion of OMT. Only 

Diaféria et al29,40 followed up their patients for three weeks 

after the end of the intervention and observed that, among 

the variables that improved after the OMT, the frequency 

and intensity of snoring were maintained. Another positive 

contribution of OMT is that it favors adherence to the use of 

CPAP.29 The educational process and the support received on 

a weekly basis20 during the sessions probably favored greater 

adherence to CPAP when combined with OMT (65%) than 

Frequency (times a day)/dose

Alternated elevation of the mouth angle muscle (isometric exercise), with repetitions (isotonic exercise) Three times a day/10 intermittent 
elevations three times38

Lateral jaw movements with alternating elevation of the mouth angle muscle Unclear38

Five times/10 repetitions53

Open and close mouth as quickly as you can, making sure your lips close each time Five times/10 repetitions53

Say the syllable “Ma” quickly and repeatedly. Do the same with “La” and “Kala” Five times/10 repetitions53

Sing “A–e–i–O–U” as loud as possible Five times/10 repetitions53

Stomatognathic functions
Suction 

Suck the yogurt with a narrow straw Unclear38

Breathing and speech
Forced nasal inspiration and oral expiration in conjunction with phonation of open vowels, while 
sitting

Unclear29,38

Five times/10 repetitions53

Balloon inflation with prolonged nasal inspiration and then forced blowing Repeated five times without taking the 
balloon out of the mouth29,38,53

Swallowing and chewing
Alternate bilateral chewing The patients were instructed to 

incorporate this pattern whenever they 
were eating 29,38,39,53,54

Deglutition: swallow with the tongue positioned on the palate, occluded teeth, and without perioral 
muscle contraction

The patients were instructed to 
incorporate this pattern whenever they 
were eating29,38,39,53,54

Holding the tongue tip between teeth anteriorly while trying to swallow Three to five times per day50

Abbreviation: OSA, obstructive sleep apnea.

Table 2 (Continued)

Figure 2 Apnea–hypopnea index (AHi): mean (or median for ieto et al39) before and after OMT and percentage of AHi decrease.
Abbreviations: AHi, apnea–hypopnea index; OMT, orofacial myofunctional therapy.
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treatment with CPAP alone (30%).29 Verma et al53 reported 

differences in response to therapy between men and women. 

However, the limited number of female participants (n=5) 

hinders the interpretation.

OMT and orofacial myofunctional status
The efficacy of the OMT for patients with mild–moderate OSA 

is well characterized by PSG data and questionnaires in the stud-

ies analyzed. However, reports about the myofunctional evalu-

ation are limited and not based on a standardized assessment 

tool that hampers the interpretation and comparison of findings. 

Only some studies reported the effects promoted by OMT in 

the oropharyngeal and facial muscles and functions.1,41,51,52

According to Matsumura et al,52 the percentage of 

patients with an appropriate pattern of structure and func-

tions, such as lowering of the back of the tongue, high soft 

palate, suprahyoid muscles tonus, nasal breathing, bilateral 

chewing, and speech, increased in response to the OMT 

program. An increase in labial closure force resulted from 

the training specifically applied for this purpose, aiming to 

promote nasal breathing.51 Diaféria et al29 reported that the 

Mallampati index improved in the OMT and CPAP+OMT 

groups and was correlated with the increased strength of 

the tongue and soft palate, but results of the myofunctional 

evaluation were not presented.

Villa et al1,41 used a set of exercises divided into three 

categories: (1) nasal breathing rehabilitation, (2) labial seal 

and lip tone exercises, and (3) tongue posture exercises. In 

a group of children with residual apnea, OMT increased the 

number of patients with a proper labial seal, lip tone, and 

nasal breathing.41 In another study conducted on subjects 

with primary snoring or mild–moderate OSA, there was 

a significant increase in the objective measures of tongue 

strength, tongue peak, and endurance. Also, the number of 

children with oral breathing, abnormal tongue rest position, 

and lip hypotonia decreased after therapy.1

Future studies would determine whether the effects of 

OMT in patients with SDB are, in fact, related to improved 

muscle and orofacial functions.65 For this, validated tools 

that enable identifying, classifying, and grading changes 

in muscles and functions status would be used, rather than 

using dichotomous judgment (yes/no), which only inform the 

frequency of individuals with normal or altered conditions.

Currently, this is possible with the Orofacial Myofunc-

tional Evaluation with Scores (OMES)-expanded protocol 

validated for OSA patients.65 The OMES protocol, which 

is the original version, has also shown to be useful for the 

characterization of the orofacial myofunctional conditions 

of children64 and adults with OSA.34,69 Moreover, objective 

measures of strength/force1,51,64 and electromyography64 can 

contribute to the myofunctional diagnosis and the assessment 

of the results of the intervention. Therefore, the parameters 

for the indication of OMT, as well as the benefits of the thera-

peutic strategies, could be defined appropriately in the future.

Next, based on the literature, we will consider the possible 

influences of OMT on the oropharyngeal structures. Because 

many assumptions still need confirmation, this discussion 

may suggest new ways for further investigations.

Therapeutic strategies and fundamentals
Most of the authors of the papers reviewed adopted a set of 

exercises for OMT to cover the various oropharyngeal struc-

tures,1,38,39,41,50,52–54 that is, tongue, palate, lateral pharyngeal 

walls, or epiglottis which, separately or in combination, are 

involved in the collapse of the pharyngeal airway.16,17

Because the increased soft palate length has been asso-

ciated with higher rates of obstructive apnea, AHI, and 

respiratory disturbance index,70 to increase the tone of elon-

gated and floppy soft palate and uvula is one of the goals of 

training.29,38–40,52–54

Exercises focused on the tongue are widely applied, 

except for a pilot study,51 and are fully justified by the findings 

related to the pathogenesis of OSA. The dimensions of the 

tongue (area and volume) are significantly associated with 

upper airway collapsibility, which in turn is associated with 

AHI.17 Tongue fat (in mm3) is the main factor explaining the 

increased tongue volume in patients with OSA compared to 

controls.71 The possible implications of this finding are the 

compromised ability of extrinsic muscles to position the 

tongue and the reduction of the air space in the retroglossal 

region, where there is a larger percentage of fat in patients 

with OSA, increasing the risk of sleep apnea.71 Moreover, 

the genioglossus muscle activity is significantly reduced 

during rapid eye movement (REM) sleep, especially phasic 

REM, coincident with the onset of REM hypopnea/obstruc-

tive apnea.15

Thus, we should point out the significant reduction of AHI 

during REM sleep observed after OMT.38 The exercises, as 

performed during OMT, with a large number of repetitions 

at a low level of resistance, may promote adaptation of Type 

I fatigue-resistant muscles, which represent more than half 

of the muscle fibers in the posterior region of the tongue.66–72 

Thus, the training during wakefulness seems to have con-

tributed to the minimization of hypotonia of the genioglos-

sus muscle, the major upper airway dilator muscle, during 

the most critical phase of sleep when the severity of OSA 
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 worsens. According to a recent review, REM sleep apnea 

may be more important in mediating insulin resistance and 

the cardiovascular consequences of OSA.18

The suprahyoid muscles, whose adequacy is also men-

tioned in some studies as a result of OMT,52–54 include the 

geniohyoid, stylohyoid, mylohyoid, anterior digastric, and 

posterior digastric muscles.73 These muscles, together with 

the styloglossus and genioglossus muscles, participate in 

specific tasks. For example, “placing the tip of the tongue 

against the front of the palate and sliding the tongue back-

ward” and “forced tongue sucking upward against the palate, 

pressing the entire tongue against the palate”.38 These tasks 

are potentially favorable to an increase in resistance and 

fatigue threshold of the muscles involved and consequently 

to reach the goal of appropriate tongue positioning during 

rest and deglutition.

During the oral phase of deglutition, the surface of the 

tongue rises, gradually expanding the area of tongue–palate 

contact from the anterior to the posterior region and com-

pressing the bolus in the direction of the pharynx.74 Eleva-

tion of the tongue is promoted by the suprahyoid muscles,75 

which also displace the hyoid bone in an anterior direction 

(geniohyoid) and upper direction (mylohyoid).73,76 Therefore, 

another result of OMT may be a higher positioning of the 

hyoid bone, which should also be analyzed in future studies 

because a lower positioned hyoid bone is a common finding 

in patients with OSA.17

Mouth breathing during sleep lengthens and narrows the 

upper airway, which in turn may aggravate OSA severity.71 

Presumably, for this reason, Suzuki et al51 decided to train 

labial closure force to the patients. However, this training 

alone does not seem to be sufficient to modify the signs and 

symptoms of apnea since the muscles involved in the collapse 

of the airways are not directly exercised.

Jaw muscles exercises38,51,53 and training of alternate 

bilateral mastication and deglutition with teeth in occlusion, 

focusing on the equilibrium of these functions, have been 

reported.29,38,39,52–54 However, no statement was made regard-

ing the fact that not all patients have an occlusal condition to 

chew alternately on the right and left sides. Moreover, patients 

with OSA may have associated temporomandibular disorders 

(TMDs), and a prospective cohort study demonstrated that 

OSA symptoms preceded first-onset TMD.77

Thus, the goals of rehabilitation of mastication and swal-

lowing should take into account the dynamics relationship 

between occlusions, muscles, and temporomandibular joint.78 

In this sense, there should be bilateral occlusal guides without 

occlusal interference, especially on the balancing side, as 

well as muscular coordination to grind the food, to transfer 

it from one side of the oral cavity to the other, and into the 

oropharynx. Also, during or after mastication, the patients 

should not have either joint noise or pain.78

Exercise for buccinator muscles has also been included in 

various studies.29,38,39,52–54 It has been recently suggested that 

the appearance of the cheeks (volume and flaccidity) may be 

an additional predictor of OSA risk and a visible signal of fat 

deposition also affecting the tongue and pharynx.69 However, 

it would be necessary to demonstrate how the type of cheek 

exercise can favor the muscles related to OSA since their 

remote location renders improbable a meaningful contribu-

tion to remodeling of the oropharyngeal airway.79

The neck circumference, abdominal circumference 

measures, and BMI are anthropometric predictors of OSA 

severity.80 Obese patients with a large neck circumference 

show worse collapsibility of the upper airway.17 Thus, a 

significant decrease in neck circumference38,39,50,53 correlated 

with changes in AHI after OMT38,54 indicates that the exer-

cises induced upper airway remodeling.38 Although weight 

loss is recommended for overweight or obese patients, it is 

essential to control any variation in BMI when the intention is 

to analyze the effect of interventions on the severity of OSA, 

a fact that was not reported in two previous studies.51,54 It 

should also be pointed out that Verma et al53 emphasized that 

their experimental design had an advantage over a previous 

study that did not permit to conclude which set of exercises 

resulted in maximum benefit for the patients. However, they 

failed to consider that the effects of training are progres-

sive. Therefore, the highest percentage of improvement of 

symptoms achieved by patients at the last phase of treatment 

compared to the previous two does not indicate which set of 

exercises was most effective.

In summary, the principle of OMT (oropharyngeal 

exercises) is repetitive muscle training, with specific gains 

in the coordination, tonicity, and endurance of the muscles, 

considering the specificity of the exercises adopted (isotonic 

and isometric). The exercises may improve the condition of 

muscle fatigue in subjects with OSA81 and perhaps act on 

the equilibrium of contraction between the different muscles 

that involve the velopharyngeal, oropharyngeal, and hypo-

pharyngeal segments.82 Further, they can decrease the volume 

of specific structures and fat in the pharynx-dilating muscles, 

thus also reducing the potential upper airway collapse in 

apneic subjects. However, these hypotheses have not been 

verified so far.

As pointed out previously, it needs to be determined 

whether there is a relationship between tongue exercises 

and changes in the tongue itself and the palate regarding 

muscle tone, strength, size, and upper airway volume.44 It 
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would also be relevant to compare different OMT programs 

in randomized controlled studies. In addition, whether the 

therapy results are stable over time remains to be determined; 

however, this is a hard task, given the difficulty of keeping 

the participants tied to the research team and of convincing 

them to submit again to the complex exams.

Conclusion
In recent years, OMT for the treatment of patients with OSA 

has represented a new path in the fight aiming at the mini-

mization or cure of a disease with serious consequences for 

human beings. The results of randomized studies, although of 

a limited number, have shown that OMT is effective for the 

treatment of adult patients with mild and moderate OSA and 

with primary snoring, and of children with residual apnea. In 

addition, it provides benefits such as an improved quality of 

life and increased adherence to CPAP. In general, the goal of 

the therapy is to induce changes in weak and dysfunctional 

upper airway muscles, although there is a lack of demonstra-

tion based on standardized measures showing whether such 

changes do occur. New RCTs, including analyses of the 

effects on the muscles and motor control of the upper airway, 

could contribute to the dissemination of the indication of 

OMT for the treatment of OSA.
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Table S1 Questions for analysis of complete texts

Number Question

1 is the document an original research published in a journal with peer-review policies?
2 Does the article include patients with OSA diagnosis based on PSG?
3 Does the article describe the OMT program (oral, facial, or oropharyngeal exercises) or quoted some program?
4 what was the research objective?
5 what were the outcomes measures?
6 Does the article describe the measurement used in a way that can be replicated, or provide quantitative measures of PSG and 

validated or recognized questionnaires/scales for OSA symptoms?
7 Does the article describe the measurements used in a way that can be replicated, or provide specific quantitative measures of 

orofacial myofunctional evaluation?
8 Does the article describe participant eligibility criteria such as age, sex, BMi, and AHi?
9 Does the article describe the participant’s characteristics?
10 were the participants randomized for groups?
11 were the results express as quantitative measures?
12 What were the main and secondary findings of the study?

Abbreviations: OSA, obstructive sleep apnea; PSG, polysomnography; OMT, orofacial myofunctional therapy; BMi, body mass index; AHi, apnea–hypopnea index.
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