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ABSTRACT 

Objectives 
Myofunctional therapy (MT) has emerged as an adjunct treatm
sleep apnea (OSA). This systematic review and network meta
ized controlled trials (RCTs) aims to evaluate the efficacy of 
and pediatric OSA. 

Methods 
Four electronic databases were searched until April 30, 2024.
group, and network meta-analysis using multivariate rando
formed to estimate pooled differences, focusing on objectiv
dicators. 

Results 
A total of 15 RCTs involving 473 adults and 139 children we
adult studies ( n = 380) included in the network meta-analysi
controls, MT yielded an improved decrease in Epworth sle
of −3.54 (95%CI −5.96 to −1.13, P = .004) and Pittsburgh 

(PSQI) of −2.24 (95%CI −3.46 to −1.01, P = .0003), though n
icant change in apnea-hypopnea index (AHI) (−8.73/h, 95%C
P = 0.17). Improvements in arousal index and snoring intens
in adults. Combining MT with continuous positive airway pre
lead to a pronounced reduction in AHI but did not significa
efficacy. Limited evidence suggests MT may benefit AHI an
pediatric OSA, with high compliance being essential. 

Conclusions 
The network meta-analysis supports MT as a promising ad
subjective indicators in adults and suggests that when da
30 minutes, MT can significantly improve AHI. Additionally, M
bined with myofascial release may offer further benefits in su
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respiratory tract during sleep .1 The reported prevalence of 
OSA ranges from 1.2% to 5.8% in the general pediatric popu- 
lation 

2 , 3 and from 9% to 38% in the overall adult population .4 

Pediatric OSA is linked to an elevated risk of cardiovascu- 
lar diseases, 5 metabolic dysfunction, 6 and cognitive impair- 
ment, 7 and adult OSA is associated with morbidities such 

as hypertension, arrhythmia, and cerebrovascular diseases, 
highlighting OSA as a global serious health concern .8 

Continuous positive airway pressure (CPAP) is the preferred 

treatment option for most adult patients with OSA. 9 How- 
ever, the efficacy of CPAP has been limited by poor clin- 
ical acceptance and adherence, mainly due to mask dis- 
comfort and cutaneous allergies .10 Meanwhile, the first-line 

treatment for pediatric OSA, adenotonsillectomy (AT), is un- 
able to resolve the condition completely, and the incidence 

of residual OSA after AT continues to be a point of con- 
tention. 11 , 12 Adjuvant therapy options have therefore been 

investigated. Considering that OSA could arise from subop- 
timal functioning of upper airway dilator muscles, 13 myofunc- 
tional therapy (MT) stands out as a noninvasive and cost- 
effective option with no major risks, which usually involves 
a multi-component approach with various combinations of 
oropharyngeal exercises .14 These combinations typically en- 
compass both isotonic and isometric exercises targeting sev- 
eral muscles and areas of oral (lip, tongue) and oropharyn- 
geal structures (soft palate, lateral pharyngeal wall), 15 to im- 
prove functions that are essential for maintaining pharyngeal 
patency, 16 as well as speaking, breathing, blowing, sucking, 
chewing and swallowing .17 

Several reviews have been published on myofunctional ther- 
apy for OSA or snoring. 14 , 17-19 However, most of these re- 
views include results from observational studies, which are 

less dependable than randomized clinical trials (RCTs) in 

terms of evaluating the efficacy and safety of interventions. 
Given that MT is a complex intervention targeting multiple 

areas, with inconsistent patient inclusion criteria across the 

existing RCTs, varying training protocols, and diverse imple- 
mentation approaches, including non-device methods and 

commercialized products, meta-analyses evaluating the ef- 
ficacy of MT should explicitly exclude studies with potential 
conflicts of interest and ensure consistency in the inclusion 

criteria for adult patients. Therefore, this systematic review 

and network meta-analysis aims to provide a comprehensive 

and reliable summary of the available evidence from high- 
quality RCTs assessing the efficacy of myofunctional therapy 
on OSA, facilitating decision-making for clinicians and pa- 
tients. 

MATERIALS AND METHODS 

This systematic review and meta-analysis is reported in ac- 
cordance with the Preferred Reporting Items for System- 
atic Reviews and Meta-Analyses (PRISMA) Statement .20 The 

PRISMA checklist for this review is reported in Supple- 
mentary Table 1. This review was registered at Interna- 
tional Prospective Register of Systematic Reviews (number 
CRD42024557807). 

Selection Criteria 

According to the PICO (patient, intervention, comparison, 
and outcome) approach, the inclusion criteria were the fol- 
lowing: 

Population: patients diagnosed with OSA. 

Intervention: myofunctional therapy. 

Comparison: no treatment, waiting list, sham treatment or 
other therapies. 

Outcome: apnea-hypopnea index (AHI) at baseline and a 
follow-up visit, and other measured subjective or objective 

parameters. 

Study design: randomized controlled trials (RCTs). 

Search Strategy 

The systematic literature search was conducted in electronic 
databases on 30 April 2024 using prespecified search terms, 
including PubMed (MEDLINE), EMBASE, Web of Science, 
and Cochrane Library, with keywords such as (“breathing, 
sleep disordered” OR “obstructive sleep apnea”) and (“my- 
ofunctional therapy” OR “orofacial myotherapy” OR “my- 
ofascial reeducation” OR “oral myotherapy” OR “oropha- 
ryngeal exercises” OR “speech therapy” OR “upper airway 
exercises” OR “upper airway remodeling”). The detailed 

search strategy for each database is presented in Supple- 
mentary Table 2. We considered all potentially eligible stud- 
ies for review, and we also did a manual search, using the 

reference lists of key articles published in English. 

Study Selection and Data Extraction 

Two reviewers (Y.X. and R ·C.Y.) independently screened the 

titles and abstracts for potential eligibility. Any discrepancies 
were resolved by discussing with each other and consulting 

with a third reviewer (X ·M.G.). In case of uncertainty, all po- 
tentially eligible studies with retrieved full texts were read 

thoroughly. Exclusion criteria were as follows: observational 
and retrospective studies; studies with no same outcomes 
as other RCTs; conference abstracts, reviews, personal opin- 
ions, books, and articles not written in English; research in- 
volving commercial or financial relationships that could be 

perceived as a potential conflict of interest. 

The following data were collected from each included study: 
author and year of publication, country, sample characteris- 
tics (sample size, gender, age), description of intervention 

and control group, OSA severity, follow-up periods and ex- 
aminations. Outcomes of both post- and pretreatment were 
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recorded. Data extraction was performed independently by 
2 reviewers (Y.X. and R ·C.Y.) using a preformed, standard- 
ized spreadsheet that was developed and agreed upon by 
the review team. Residual disagreements were solved by a 
third reviewer (X ·M.G.). If the mean (M) and standard de- 
viation (SD) were not reported in the study, the estimated 

values were used in the meta-analysis. 21 , 22 The main out- 
come of interest was the change in apnea-hypopnea index 
(AHI), Epworth sleepiness scale (ESS) and Pittsburgh sleep 

quality index (PSQI). Secondary outcomes, including snoring 

intensity and frequency assessed using questions derived 

from Berlin questionnaire, other polysomnographic (PSG) 
outcomes such as arousal index, average or lowest oxygen 

saturation (SpO2 ), total sleep time (TST) and sleep efficiency, 
tongue elevation strength, and anthropometric measures 
were also extracted. 

Risk of Bias Assessment 
Two authors (Y.X. and R ·C.Y.) independently assessed the risk 
of bias in the RCTs using the Cochrane Collaboration “risk of 
bias” tool, 23 and any discrepancies were settled through dis- 
cussion with a third reviewer (X ·M.G.). Studies were rated on 

selection bias, detection bias, performance bias, attribution 

bias, and reporting bias with low, unclear, or high risk. 

Data Synthesis 
The data synthesis was performed using Review Manager 
5.4 (The Cochrane Collaboration). The heterogeneity among 

studies was represented by the I2 index and the χ2 test. 
Meta-analysis was performed with the fixed-effects model 
if I2 < 50%, otherwise the random-effects model would be 

implemented. Quantitative data were computed as post- 
treatment minus pretreatment and different meta-analyses 
were performed according to different outcomes of inter- 
est. Studies with incomplete statistical reporting (e.g., ab- 
sence of standard deviation values) or non-comparable as- 
sessments were excluded from the meta-analysis. To ex- 
plore the possible sources of heterogeneity in studies of 
adults, subgroup analyses were performed based on differ- 
ent AHI severity according to the severity classification for 
adult OSA (moderate: AHI 15-30 events/h vs. severe: AHI 
≥30 events/h), 24 body mass index (BMI, overweight: 25-29.9 
kg/m2 vs. obese: ≥30 kg/m2 according to World Health Or- 
ganization classification for general Western population 

25 ), 
and accumulated daily practice time (less than 30 minutes vs. 
30 minutes or more). Meanwhile, to compare the effects of 
different treatment regimens among the included studies, 
a network meta-analysis was conducted using R 4.3.0, with 

meta package version 8.0.1 and netmeta package version 

2.9.0. Random-effects models were implemented in the net- 
work meta-analysis to account for potential heterogeneity. 
The consistency was assessed using node-splitting method 

and potential publication bias for the primary outcomes was 

evaluated with a funnel plot, 26 both conducted using the sta- 
tistical software package Stata 14.0. 

RESULTS 

Search and Study Selection 

A total number of 678 records were identified, 82 in PubMed, 
283 in Embase, 214 in Web of Science, 97 in Cochrane Li- 
brary, and 2 by manual search. After removing duplications, 
420 articles remained. Irrelevant articles were excluded after 
reading the title and abstract, leaving 21 articles for full text 
assessment. Two articles were excluded due to no full text. 
One trial was excluded due to the inclusion of poststroke pa- 
tients. One article was excluded as it didn’t report the same 

outcome parameters as other RCTs. One trial was excluded 

because its data had been updated in a more recent pub- 
lication. One trial was excluded due to a conflict of interest 
involving a financial interest with the MT education medium 

(mobile health app). 

As a result, a total of 15 articles (3 pediatric and 12 adult) 
were included in the systematic review. Due to the anatomi- 
cal and clinical differences between adult and pediatric OSA, 
the limited number of pediatric RCTs, and the lack of com- 
mon outcome measures, pediatric studies were excluded 

from the pooled analysis. Additionally, the standard devia- 
tion values from one adult study involving didgeridoo play- 
ing could not be retrieved for data synthesis .27 Another 
RCT, which recruited patients from 3 subgroups including 

(1) treated with APAP, (2) previously failed or refused CPAP 

therapy, and (3) currently being treated with an oral appli- 
ance but still experiencing residual OSA, 28 was excluded 

since the treatment classification of the intervention group 

was unclear. Consequently, 10 adult studies were included in 

the network meta-analysis. PRISMA flow diagram illustrating 

the study identification, screening, eligibility, and inclusion 

phases is presented in Figure 1 . The detailed characteristics 
of the 15 included studies are summarized in Table 1 . The 

treatment protocols of myofunctional therapy with supervi- 
sion methods in each included study are shown in Supple- 
mentary Table 3. Among these articles, 14 reported positive 

effects of MT on OSA, while one study found no significant 
impact .29 Additionally, the study by Erturk et al. was not in- 
cluded in the subgroup analysis of daily practice time as it 
did not specify the time of daily exercise. 

The network graphs of the included studies with main out- 
come indicators are shown in Figure 2 . A total of 10 adult 
studies were included in the network meta-analysis, which 

were performed separately for changes in AHI (6 studies), 29-34 

ESS (9 studies) 29 , 31-38 and PSQI (7 studies). 29 , 33-38 Six stud- 
ies compared MT with control, specifically, 1 study 29 evalu- 
ated AHI, ESS and PQSI, 3 studies 35-37 evaluated ESS and 

PSQI, 1 study 30 evaluated AHI, and one study 31 evalu- 
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Figure 1. The flowchart of the study selection process. 

Figure 2. The network geometry for different main outcomes. (A) AHI; (B) ESS; (C) PSQI. AHI, apnea-hypopnea index; 
ESS, Epworth sleepiness scale; PSQI, Pittsburgh sleep quality index; CPAP, continuous positive airway pressure; MT, 
myofunctional therapy; MTSP, myofunctional therapy support program. 
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Table 1. Characteristics of included studies. 

Study, year Country 
/Area 

Cases (M/F) Age (years) BMI (kg/m2 ) Severity Interventions Duration of 
interventions 

Examinations (main 
outcomes of interest) 

Intervention Control 

Puhan, 2005 27 Switzerland 14 (12/2) 11 (9/2) — — Average AHI 
21 

Didgeridoo playing 

vs. no treatment 
4 months PSG (AHI), 

questionnaire (ESS, 
PSQI) 

Guimarães, 
2009 35 

Brazil 16 (10/6) 15 (11/4) 49.66 ± 8.47 30.28 ± 3.37 AHI 22.4 ± 5.01 Oropharyngeal 
exercises vs. sham 

therapy 

3 months PSG, questionnaire 
(ESS, PSQI), physical 
examinations 

Ieto, 2015 36 Brazil 19 (11/8) 20 (11/9) 31.08 ±
21.37 

28.2 ± 3.1 AHI 15.34 ±
9.28 

Oropharyngeal 
exercises vs. sham 

therapy 

3 months PSG, questionnaire 
(ESS, PSQI) 

Villa, 2015 40 Italy 14 13 5.59 ± 1.35 Centile 
67.52 ± 29.58 

AHI 4.72 ±
3.03 

Oropharyngeal 
exercises vs. sham 

therapy 

2 months PSG (AHI), 
questionnaire, 
morphofunctional 
evaluation 

Villa, 2017 41 Italy 36 (14/22) 18 (8/10) 7.1 ± 2.5 — AHI 1.73 ± 0.5 Myofunctional 
therapy vs. sham 

therapy 

2 months PSG (AHI), 
questionnaire, 
morphofunctional 
evaluation, IOPI 
measurements 

Diaféria, 2017 32 Brazil 27 (27/0) 
27 (27/0) 1 

22 (22/0) 2 

24 (24/0) 44.11 ±
11.83 

26.69 ± 6.26 AHI 27.91 ±
21.39 

Myofunctional 
therapy vs. sham 

therapy 
(vs. CPAP 1 vs. 
CPAP + MT 2 ) 

3 months PSG (AHI), 
questionnaire (ESS) 

Huang, 2019 39 Taiwan, 
China 

10 (4/6) 48 (31/17) 7.82 ± 2.94 16.80 ± 2.90 AHI 5.39 ±
6.73 

Myofunctional 
therapy vs. oral 
appliance 

6 months PSG (AHI), physical 
examinations, lateral 
cephalogram 

Atilgan, 2019 37 Turkey 15 (11/4) 15 (14/1) 51.33 ±
15.32 

29.32 ± 4.56 AHI 29.34 ±
22.11 

Oropharyngeal 
exercises vs. no 

treatment 

3 months PSG, questionnaire 
(ESS, PSQI), 
functional assessment 

( continued on next page ) 
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Table 1 ( continued ) 

Study, year Country 
/Area 

Cases (M/F) Age (years) BMI (kg/m2 ) Severity Interventions Duration of 
interventions 

Examinations (main 
outcomes of interest) 

Intervention Control 

Erturk, 2020 31 Turkey 14 12 50.73 ± 7.77 31.68 ± 3.71 AHI 
40.8 ± 25.28 

Oropharyngeal 
exercises vs. no 

treatment (vs. 
inspiratory muscle 
training) 

3 months PSG (AHI), 
questionnaire (ESS), 
physical examinations 

Lin, 2020 30 Taiwan, 
China 

8 (5/3) 7 (5/2) 50.99 ± 7.67 26.11 ± 2.92 AHI 41.77 ±
18.84 

Upper airway muscle 
and respiratory 
muscle strengthening 

vs. no treatment 

3 months PSG (AHI), physical 
examinations, IOPI 
measurements 

Kim, 2020 33 Korea 16 (10/6) 15 (13/2) 51.62 ±
18.74 

25.57 ± 4.08 AHI 18.09 ±
9.59 

MTSP vs. MT 3 months PSG (AHI), 
questionnaire (ESS, 
PSQI) 

Maghsoudipour, 
2021 28 , b 

USA 35 (26/9) 33 (17/16) 59.71 ±
11.71 

30.44 ± 5.88 AHI 20.94 ±
19.67 

Pharyngeal exercise 
device vs. sham 

therapy 

3 months HSAT (AHI), 
questionnaire (ESS, 
PSQI) 

Çakmakcı, 
2022 38 

Turkey 20 (11/9) 21 (17/4) 51.88 ± 7.40 32.81 ± 4.76 AHI 53.33 ±
27.37 

Oropharyngeal 
exercises + CPAP vs. 
CPAP 

3 months Questionnaire (ESS, 
PSQI), physical 
examinations 

Poncin, 2022 29 Belgium 12 (8/4) 13 (6/7) 53.11 ±
9.44 a 

27.26 ± 7.63 a AHI 21.05 ±
20.19 a 

Tongue muscle 
training vs. sham 

therapy 

1.5 months PSG (AHI), 
questionnaire (ESS, 
PSQI), physical 
examinations, IOPI 
measurements 

Paolucci, 2023 34 Italy 28 (13/15) 14 (9/15) 60.98 ± 7.77 26.49 ± 2.90 AHI 9.76 ±
7.10 a 

oro-facial 
MT + myofascial 
release vs. oro-facial 
MT 

2 months PSG (AHI), 
questionnaire (ESS, 
PSQI) 

BMI, body mass index; AHI, apnea-hypopnea index; PSG, polysomnography; IOPI, Iowa oral performance instrument; CPAP, continuous positive airway pressure; MT, myofunctional therapy; MTSP, 
myofunctional therapy support program; HSAT, home sleep apnea testing. 
a Calculated from the original study. 
b With treatment including automatic positive airway pressure or mandibular advancement splint.3.3 Main outcome indicators. 

6
 

Volum
e
 25,

 N
um

b
er
 3
 



The Journal of EVIDENCE-BASED DENTAL PRACTICE 

ated AHI and ESS; one study 32 compared MT with CPAP, 
CPAP + MT and control, and evaluated AHI and ESS; one 

38 compared MT with CPAP + MT and evaluated ESS and 

PSQI; one 

33 compared MT with myofunctional therapy sup- 
port program (MTSP), and one (Paolucci et al.) compared MT 

with MT + myofascial release, 34 the latter 2 studies all eval- 
uated AHI, ESS and PQSI. 

Quality Assessment 
Figure 3 shows the assessment of risk of bias in the trials. 
Three studies 27 , 30 , 37 in which the control group received no 

treatment rather than sham treatment were rated high risk in 

the blinding of participants. One study did not ensure blind- 
ing of investigators after randomization, and exhibited loss 
to follow-up, thus it was rated high risk in both the blind- 
ing of outcome assessment and incomplete outcome data .38 

Another study was also rated high risk in incomplete out- 
come data due to substantial sample attrition .39 Four stud- 
ies 33 , 34 , 38 , 39 that compared 2 treatments or compared MT 

with combined treatment, without including a control group, 
were thus rated high risk in other bias, and excluded in 

data synthesis. Other studies that lacked insufficient descrip- 
tions in allocation concealment, blinding of participants and 

personnel, and/or blinding of outcome measurement were 

rated unclear in the corresponding bias. 

Main outcome indicators 
AHI 
A total of 4 adult studies evaluated the change of AHI be- 
fore and after MT, of which 2 studies reported a significant 
reduction in AHI compared to baseline values, 30 , 32 while 2 
found no significant change. 29 , 31 The synthesized result of 
the impact of each study on AHI is shown in Figure 4 , demon- 
strating no significant effect in favor of MT in AHI, which 

decreased by −8.73/h (95% CI −21.19 to 3.74/h, P = .17, 
I2 = 59%). To explore the source of the heterogeneity, sub- 
group analyses were also conducted. The results showed 

that high heterogeneity of subgroup differences was ob- 
served for daily practice time (I2 = 80.8%, P = .02), which in- 
dicated that only training for no less than 30 minutes every 
day could yield a significant reduction in AHI. It is also worth 

noting that the training duration in the 2 studies with daily 
practice time exceeding 30 minutes was 3 months. 30 , 32 The 

change in AHI was consistent across these studies despite 

the heterogenous AHI severity and BMI. 

For adult participants who received 4 months of upper air- 
ways training by didgeridoo playing, a significant effect 
on AHI was observed .27 For pediatric studies, Villa et al. 
found children with residual OSA after adenotonsillectomy 
experienced a significant decrease in AHI in the MT group 

( n = 14) compared to the control group ( n = 13). 40 Huang 

et al. 39 involved 23 pediatric OSA patients who underwent 
myofunctional therapy reported no significant changes in 

polysomnography data at the 6-month follow-up for the 

overall group. However, in the 10 children with good com- 
pliance, the AHI changed by −1.00 ± 1.18/h. Moreover, 
the comparison between MT and passive MT (using an oral 
appliance) revealed that passive MT, which required fewer 
parental involvements, resulted in a more significant de- 
crease in AHI, indicating that good adherence is a crucial 
factor in achieving the therapeutic effects of MT in children. 

Epworth Sleepiness Scale (ESS) 
A total of six studies evaluated the change of ESS before and 

after MT, with 5 reporting a significant reduction compared 

to baseline values. 29 , 31 , 32 , 35-37 The synthesized result showed 

that there was a significant effect in favor of MT in ESS, 
which decreased by −3.54 (95% CI −5.96 to −1.13, p = .004, 
I2 = 60%). The results of subgroup analyses showed that 
the change of ESS was consistent across these studies, de- 
spite the severity of AHI (I2 = 42.6%, p = .19), BMI (I2 = 26.8%, 
p = .24), and daily practice time (I2 = 61.6%, p = .11) ( Figure 

5 ). Notably, it is also suggested that MT could be more ef- 
fective in improving daytime sleepiness when the daily prac- 
tice time is no less than 30 minutes or without obesity at the 

baseline. 

Pittsburgh Sleep Quality Index (PSQI) 
A total of 4 studies with moderate OSA patients at the base- 
line reported on the PSQI and the mean difference in change 

of PSQI for MT compared with control was −2.24 (95% CI 
−3.46 to −1.01, p = .0003, I2 = 0%) 29,35-37 . The results of sub- 
group analysis showed that no significant subgroup differ- 
ence existed for BMI (I2 = 0%, p = .98), or daily practice time 

(I2 = 59.3%, p = .39) ( Figure 6 ). 

Secondary Outcome Indicators 
Snoring-Related Index 
Three studies reported on snoring in patients evaluated with 

Berlin questionnaire. 31 , 35 , 36 Snoring intensity ranges from 1 
(similar to breathing) to 3 (very loud) and frequency ranges 
from 0 (never) to 4 (every day). The synthesized results of 
the impact of each study on snoring intensity and frequency 
are shown in Figure 6 . A significant reduction in snoring 

intensity was observed in favor of MT, with a decrease of 
−1.44 (95%CI −2.63 to −0.65, P = .02, I2 = 91%). However, 
no statistically significant changes were observed in snor- 
ing frequency (MD −1.52, 95%CI −3.23 to 0.19, P = .08) 
(Supplementary Figure 1). 

Other PSG Outcomes 
Other PSG outcomes include arousal index, average or low- 
est oxygen saturation (SpO2 ), total sleep time (TST) and 

sleep efficiency. Two studies evaluated the change of arousal 
index before and after MT, 30 , 36 and the mean difference in 

change of arousal index for MT compared with control was 
−15.68 (95% CI −20.34 to −11.03, P < .00001, I2 = 0%). Two 
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Figure 3. The risk of bias summary (A) and risk of bias graph (B). 
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Figure 4. Treatment effect for change in the apnea-hypopnea index (AHI). Subgroup analysis according to severity of 
AHI (A), BMI (B), and daily practice time (C). AHI, apnea-hypopnea index; BMI, body mass index. 

studies reported that the average SpO2 increased more in 

MT group than in control group, 30 , 32 while 3 studies evalu- 
ated the lowest SpO2 . 29 , 32 , 36 with one study reporting on sig- 
nificant increase in lowest SpO2 . However, the synthesized 

results showed that there was no significant effect in favor 
of MT in average SpO2 or lowest SpO2 , and no significant 
changes were found in TST or sleep efficiency (Supplemen- 
tary Figure 2). Additionally, Villa et al. 41 observed that MT 
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Figure 5. Treatment effect for change in the Epworth Sleepiness Scale (ESS). Subgroup analysis according to severity 
of AHI (A), BMI (B), and daily practice time (C). AHI, apnea-hypopnea index; BMI, body mass index. 
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Figure 6. Treatment effect for change in the Pittsburgh Sleep Quality Index (PSQI). Subgroup analysis according to 

severity of AHI (A), BMI (B), and daily practice time (C). AHI, apnea-hypopnea index; BMI, body mass index. 
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effectively increased children’s average SpO2 after 2 months 
of treatment but no significant change in lowest SpO2 . 

Tongue Elevation 

Two studies used Iowa Oral Performance Instrument (IOPI) 
device to measure tongue strength by obtaining maximal 
tongue elevation pressures. 29 , 30 Poncin et al .30 witnessed sig- 
nificant improvements in tongue muscle function. The syn- 
thesized result of the impact of each study on tongue ele- 
vation is shown in Supplementary Figure 3, but there is no 

significant effect in favor of MT, which increased by 3.41 kPa 
(95% CI −4.22 to 11.04 kPa, P = .38, I2 = 0%). In children, Villa 
et al .41 demonstrated that MT had a positive effect on en- 
hancing tongue strength. 

Anthropometric measures 
Anthropometric measures include BMI, 29 , 32 , 35 , 36 neck 
circumference, 29 , 31 , 32 , 35 , 36 and abdominal circumfer- 
ence. 29 , 31 , 35 , 36 The synthesized results showed that there was 
no significant effect in favor of MT in these 3 anthropometric 
measures (Supplementary Figure 4). 

Network Meta-Analysis 
For the treatment effect of AHI as shown in Figure 7 A, the 

most effective intervention was CPAP (MD −28.78, 95%CI 
−48.96 to −8.52, P = .0053), based on data from only one 

RCT, 32 followed by the combination of MT and CPAP (MD 

−25.64, 95%CI −45.85 to −5.44, P = .0127). No significant im- 
provements in AHI were observed with the other interven- 
tions. Additionally, according to the forest plot and ranko- 
grams for each intervention (Supplementary Figure 5A), 
CPAP had the highest probability of ranking first in reducing 

AHI, either alone or in combination with MT. 

The results for other subjective main outcomes varied. As 
for ESS, MTSP had the highest probability of ranking first in 

improving daytime sleepiness (MD −5.36, 95% CI −10.22 to 

−0.50, P = .0306, followed by MT alone (MD −3.58, 95% CI 
−5.74 to −1.43, P = .0011) based on the forest plot ( Figure 

7 B) and rankograms (Supplementary Figure 5B). As for PSQI, 
the study including CPAP group by Guimarães et al. did not 
report on the change in PSQI, and comparisons were made 

only between MT and each other interventions, without di- 
rect comparisons among the other treatments. CPAP plus 
MT and MT alone are associated with statistically significant 
improvement of PSQI, which decreased by −4.04 (95% CI 
−6.53 to 1.54, P = .0015) and −2.24 (95% CI −3.46 to −1.01, 
P = .0003), respectively. According to the forest plot ( Figure 

7 C) and rankograms (Supplementary Figure 5C), CPAP plus 
MT appears to have the highest probability of ranking first 
for improvements in quality of life, with MT plus myofascial 
release ranking second. 

In addition, no inconsistency between evidence derived 

from direct and indirect comparisons was observed for the 

primary outcomes (Supplementary Figure 6). Visual inspec- 
tion of the funnel plot revealed that most points were evenly 
distributed on both sides of the funnel and the distribution 

was generally symmetrical (Supplementary Figure 7), indicat- 
ing no apparent publication bias. However, it is widely recog- 
nized that studies with significant or positive results are more 

likely to be published, which represents a common source of 
publication bias .42 

DISCUSSION 

In this network meta-analysis, we evaluated the efficacy of 
myofunctional therapy as a treatment for obstructive sleep 

apnea in comparison with other treatment regimens. We in- 
cluded 15 studies that randomized a total of 612 participants, 
with data analysis conducted on 380 of them derived from 10 
adult RCTs. Our results indicate that myofunctional therapy 
is not associated with significant improvement of AHI, one of 
the primary metrics of OSA, in adult studies, while pediatric 
studies lack sufficient evidence. Improvements in daytime 

sleepiness as evaluated by ESS, quality of life assessed by 
PSQI, snoring intensity and arousal index can be observed in 

adults. These effects are particularly pronounced in patients 
who practiced for at least 30 minutes daily, without obesity 
and with high adherence to the therapy. Notably, when the 

daily practice time exceeds 30 minutes, MT also showed po- 
tential for significant improvement in AHI. Limited evidence 

of direct and indirect comparisons showed that while MT 

cannot replace CPAP in reducing AHI, both MTSP and MT 

alone significantly improve ESS. Furthermore, MT combined 

with myofascial release may yield further effects for PSQI 
compared to MT alone. 

OSA is a prevalent clinical condition with a complex patho- 
genesis, involving anatomical and physiological factors .43 

The upper airway dilator muscles, particularly the genioglos- 
sus, which is the largest one and constitutes the bulk of 
the tongue, play a vital role in maintaining pharyngeal pa- 
tency and the dysfunction may contribute to the develop- 
ment of OSA. 44 As early as 1918, Rogers described the cor- 
rect positioning of the tongue within the oral cavity to en- 
hance mandibular growth, nasal breathing, and facial ap- 
pearance .45 Guimarães later proposed oropharyngeal my- 
ofunctional therapy, originated from speech therapy, as a 
treatment for OSA aimed at improving the function of the 

upper airway dilators .46 Subsequent research by Puhan et 
al. 27 then demonstrated that 4 months of upper airway 
muscle training through didgeridoo playing significantly re- 
duced the severity of OSA. Since then, numerous studies, in 

the form of case studies, case series, and randomized con- 
trolled trials, have validated the effectiveness of myofunc- 
tional therapy both in children and adults, demonstrating 

subjective and objective improvements across various sleep 

parameters. 15 , 17 , 47-49 
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Figure 7. The forest plot of network meta-analysis for the treatment effect of AHI (A), ESS (B) and PSQI (C). AHI, apnea- 
hypopnea index; ESS, Epworth sleepiness scale; PSQI, Pittsburgh sleep quality index; CPAP, continuous positive airway 
pressure; MT, myofunctional therapy; MTSP, myofunctional therapy support program. 

Myofunctional therapy has since been recognized as a viable 

treatment option for OSA. It is generally believed that the 

plasticity of children is strong, and the efficacy of MT could 

be better, but their compliance is poor, while the plasticity 
of adults is relatively worse, but it can be used as an ad- 
junct therapy for CPAP. Previous meta-analyses have eval- 
uated the effects of MT on patients of OSA, but most in- 
cluded observational studies. 50-52 The strength of evidence 

from such meta-analyses is weaker than those based solely 
on RCTs, which are regarded as the gold standard for eval- 

uating the efficacy and effectiveness of drugs, treatments, 
and interventions .53 A more recent meta-analysis conducted 

by Saba et al. 54 focused exclusively on RCTs but included a 
trial for poststroke patients 55 and another trial with declared 

financial interest in the myofunctional therapy app used .56 In 

our analysis, we excluded these studies not only to ensure 

the absence of systemic diseases in the study population, 
maintaining general consistency in patient inclusion criteria 
across the RCTs, but also to strictly ensure that the trial re- 
sults are not influenced by potential conflicts of interest. Be- 
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sides, we also supplemented one RCT by Lin et al. for AHI 
evaluation .30 

Over the past decade, previous reviews have generally lent 
support to MT as a therapeutic strategy that could en- 
hance the management of adult OSA, especially in reduc- 
ing AHI. 17 , 19 , 50-52 , 54 However, in our study, the direct com- 
parison between the MT group and the sham/no treatment 
group did not observe a statistically significant decrease of 
AHI with −8.73/h (95% CI −21.19 to 3.74/h, P = .17). Interest- 
ingly, the magnitude of reduction we observed is similar to 

Saba et al., who reported a statistically significant improve- 
ment by −8.29/h (95% CI −14.01 to −2.57/h, P = .005). 54 Al- 
though the pooled reduction in AHI of our study exceeded 

the minimum clinically important difference (MCID) thresh- 
old of 5 points, 57 the result lacked adequate statistical power 
to confirm the significance in our study. Subgroup analy- 
ses, however, provided further insights, revealing that only 
daily practice time of more than 30 minutes and consistently 
performed over a period of 3 months, resulted in a statis- 
tically significant reduction in AHI compared to the shorter 
sessions. 

Beyond AHI, our findings indicate that MT significantly im- 
proved daytime sleepiness assessed by ESS (MD −3.54, 95% 

CI −5.96 to −1.13, P = .004). This improvement surpasses the 

MCID threshold of 3 points, 58 , 59 which aligns with the find- 
ings of Rueda et al., who also reported a reduction of −4.52 
(95% CI −6.67 to −2.36) 17 . On the other hand, while our re- 
sults for PSQI (MD −2.24, 95% CI −3.46 to −1.01, P = .0003) 
supported a statistically significant improvement in sleep 

quality, the observed change did not reach the MCID thresh- 
old of 3 points .60 Moreover, a meta-analysis on observational 
studies concluded that oro-facial MT could improve ESS in 

patients with mild and moderate OSA. 51 In our subgroup 

analysis, MT is also found to be beneficial to patients with se- 
vere OSA in improving ESS. Notably, extending daily training 

time to 30 minutes or more appeared to amplify these ben- 
efits on ESS and PSQI, underscoring the importance of suffi- 
cient practice time in optimizing subjective outcomes. Based 

on the limited number of included studies with heterogene- 
ity in study designs, our network meta-analysis also suggests 
a positive effect of MTSP on ESS, but this evidence is limited 

with only indirect comparisons and requires validation in fu- 
ture trials. Additionally, MT is believed to improve adherence 

to CPAP treatment .32 While the precise mechanisms through 

which these exercises alleviate OSA remain unclear, it is hy- 
pothesized that these exercises could enhance the tone of 
the oral and/or oropharyngeal muscles and potentially re- 
duce fat deposition in the tongue .44 

However, some limitations should be noted. First, various 
methods of MT have been developed for treating OSA, 
though a unified standard has yet to be established. The 

training regimen developed by Guimarães et al., 35 which 

incorporates repeated isometric and isotonic contractions 
along with exercises targeting the soft palate, tongue, and 

buccal muscles, has gained widespread recognition and ap- 
plied in some of the included RCTs. 31 , 32 , 37 , 38 , 56 Building on 

this foundation, Ieto et al. simplified the training methods. 36 

Poncin et al. 29 suggested that the current methods consist 
of a series of exercises and emphasized the need to iden- 
tify the most effective components of MT, thus focusing the 

training on tongue elevation. Similarly, Paolucci et al .34 re- 
garded the tongue as the primary anatomical target of my- 
ofunctional therapy. Lin et al., 30 combined respiratory resis- 
tance muscle strengthening with general endurance training 

to enhance upper airway muscles. Two studies used oral ap- 
pliance for muscle training which engaged the genioglos- 
sus muscle and then the lateral pharyngeal muscles. 39 , 61 The 

methods used in pediatric studies are also inconsistent with 

those used in adults. Thus, the modality, frequency, and du- 
ration of MT exercises in the studies included in this analysis 
varied significantly. Additionally, since MT may involve a va- 
riety of exercises, current research has not yet been able to 

identify which specific exercises are effective. 

Second, the long-term efficacy and durability of MT re- 
main unclear, as most of the included trials lasted around 

3 months, with only one pediatric RCT reporting follow-up 

data at 6 months 39 and one adult RCT evaluating the effect 
after 3 weeks of washout .32 

Third, there are few high-quality RCTs in children to date, 
with only 2 studies using sham treatment as a control group 

but lacking common outcome measures. Therefore, we did 

not perform a pooled analysis of the data on children. The 

effectiveness of MT in treating pediatric OSA requires further 
research and non-RCT studies might be included for future 

meta-analysis. 

Our findings of network meta-analysis also provide impor- 
tant implications for clinical practice. While MT may not yield 

statistically significant reduction in AHI, it could improve sub- 
jective indicators including ESS, PSQI and snoring intensity 
in adult OSA patients, particularly when the cumulative daily 
practice time is 30 minutes or more. Additionally, combin- 
ing myofunctional therapy with CPAP could lead to a sig- 
nificant reduction in AHI, potentially increasing patient tol- 
erance and adherence to CPAP. But the efficacy of CPAP 

for OSA remains superior to that of MT, and the combina- 
tion does not significantly improve the efficacy of CPAP it- 
self. Face-to-face education and supervision of MT by prac- 
titioners, such as MTSP, may facilitate higher MT adherence 

and enhance subjective and objective OSA measurements. 
Moreover, initial evidence suggests that MT might be associ- 
ated with benefits in AHI and average SpO2 in pediatric OSA 

with an emphasis on the importance of compliance, how- 
ever, further studies are needed to confirm these promising 

results. 
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From a research perspective, more high-quality randomized 

controlled trials, both in adults and children, with larger sam- 
ple sizes and extended follow-up periods, are needed to 

confirm the effectiveness and assess the sustainability of the 

treatment. Since MT comprises a series of exercises target- 
ing various oropharyngeal structures, further research could 

consider exploring the specific roles of each exercise and 

the underlying mechanisms. Furthermore, future studies may 
require recording the actual daily practice time to objec- 
tively reflect patient adherence and the impact on outcomes. 
Products or devices help to increase compliance of patients 
or assist in supervision are worth developing. 

CONCLUSION 

This systematic review and meta-analysis indicate that MT is 
not associated with statistically significant reduction of AHI 
in OSA patients. However, significant improvements in AHI 
may occur when daily practice exceeds 30 minutes and the 

training duration reaches 3 months. MT has also demon- 
strated benefits in improving daytime sleepiness, quality of 
life and snoring intensity in adults. Limited evidence sug- 
gests that MTSP and MT combined with myofascial release 

may provide additional benefits in subjective symptoms. Fur- 
ther high-quality studies with longer follow-up are needed to 

assess the lasting effects of MT on OSA. 

ACKNOWLEDGMENTS 

The authors appreciate all investigators and participants in- 
volved in the study. 

CREDIT AUTHORSHIP CONTRIBUTION 

STATEMENT 

Ying Xu: Writing – review & editing, Writing – original draft, 
Visualization, Formal analysis, Data curation, Conceptual- 
ization. Ruicong Yang: Visualization, Formal analysis, Data 
curation. Min Yu: Writing – review & editing, Visualization, 
Methodology. Xuemei Gao: Writing – review & editing, Su- 
pervision, Funding acquisition, Conceptualization. 

SUPPLEMENTARY MATERIALS 

Supplementary material associated with this article can be 

found, in the online version, at doi:10.1016/j.jebdp.2025. 
102137 . 

REFERENCES 

1. Jordan AS, Mcsharry DG, Malhotra A. Adult obstructive sleep 

apnoea. Lancet . 2014;383(9918):736–747 . 

2. Bixler EO, Vgontzas AN, Lin HM, et al. Sleep disordered breath- 
ing in children in a general population sample: prevalence and 

risk factors. Sleep . 2009;32(6):731–736 . 

3. Yu M, Ma Y, Xu Y, et al. Orthodontic appliances for the 
treatment of pediatric obstructive sleep apnea: a systematic 
review and network meta-analysis. Sleep Med Rev . 2023;72: 
101855 . 

4. Senaratna CV, Perret JL, Lodge CJ, et al. Prevalence of obstruc- 
tive sleep apnea in the general population: a systematic review. 
Sleep Med Rev . 2017;34:70–81 . 

5. Li YE, Ren J. Association between obstructive sleep apnea and 

cardiovascular diseases. Acta Biochim Biophys Sin (Shanghai) . 
2022;54(7):882–892 . 

6. Lam JC, Mak JC, Obesity Ip MS. obstructive sleep apnoea and 

metabolic syndrome. Respirology . 2012;17(2):223–236 . 

7. Kerner NA, Roose SP. Obstructive sleep apnea is linked 

to depression and cognitive impairment: evidence and po- 
tential mechanisms. Am J Geriatr Psychiatry . 2016;24(6): 
496–508 . 

8. Vijayan VK. Morbidities associated with obstructive sleep ap- 
nea. Expert Rev Respir Med . 2012;6(5):557–566 . 

9. Patil SP, Ayappa IA, Caples SM, et al. Treatment of adult ob- 
structive sleep apnea with positive airway pressure: an Amer- 
ican Academy of Sleep Medicine clinical Practice guideline. J 
Clin Sleep Med . 2019;15(2):335–343 . 

10. Askland K, Wright L, Wozniak DR, et al. Educational, sup- 
portive and behavioural interventions to improve usage of 
continuous positive airway pressure machines in adults with 
obstructive sleep apnoea. Cochrane Database Syst Rev . 
2020;4(4):CD007736 . 

11. Wootten CT, Chinnadurai S, Goudy SL. Beyond adenotonsil- 
lectomy: outcomes of sleep endoscopy-directed treatments in 
pediatric obstructive sleep apnea. Int J Pediatr Otorhinolaryn- 
gol . 2014;78(7):1158–1162 . 

12. Kaditis AG, Alonso Alvarez ML, Boudewyns A, et al. Obstructive 
sleep disordered breathing in 2- to 18-year-old children: diag- 
nosis and management. Eur Respir J . 2016;47(1):69–94 . 

13. Carter SG, Eckert DJ. Effects of hypnotics on obstructive sleep 

apnea endotypes and severity: novel insights into pathophysi- 
ology and treatment. Sleep Med Rev . 2021;58:101492 . 

14. Camacho M, Guilleminault C, Wei JM, et al. Oropharyngeal 
and tongue exercises (myofunctional therapy) for snoring: a sys- 
tematic review and meta-analysis. Eur Arch Oto-Rhino-Laryn- 
gol . 2018;275(4):849–855 . 

15. Guilleminault C, Huang YS, Monteyrol PJ, et al. Critical role 
of myofascial reeducation in pediatric sleep-disordered breath- 
ing. Sleep Med . 2013;14(6):518–525 . 

16. Folha GA, Valera FC, De Felício CM. Validity and reliability 
of a protocol of orofacial myofunctional evaluation for pa- 
tients with obstructive sleep apnea. Eur J Oral Sci . 2015;123(3): 
165–172 . 

17. Rueda JR, Mugueta-Aguinaga I, Vilaro J, et al. Myofunctional 
therapy (oropharyngeal exercises) for obstructive sleep ap- 
noea. Cochrane Database Syst Rev . 2020;11(11):CD013449 . 

September 2025 15 

https://doi.org/10.1016/j.jebdp.2025.102137
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0001
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0002
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0003
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0004
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0005
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0006
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0007
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0008
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0009
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0010
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0011
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0012
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0013
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0014
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0015
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0016
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0017


The Journal of EVIDENCE-BASED DENTAL PRACTICE 

18. De Felício C M, Da Silva Dias FV, Trawitzki LV V. Obstructive 
sleep apnea: focus on myofunctional therapy. Nat Sci Sleep . 
2018;10:271–286 . 

19. Hsu B, Emperumal CP, Grbach VX, et al. Effects of respiratory 
muscle therapy on obstructive sleep apnea: a systematic review 

and meta-analysis. J Clin Sleep Med . 2020;16(5):785–801 . 

20. Hutton B, Salanti G, Caldwell DM, et al. The PRISMA exten- 
sion statement for reporting of systematic reviews incorporat- 
ing network meta-analyses of health care interventions: check- 
list and explanations. Ann Intern Med . 2015;162(11):777–784 . 

21. Luo D, Wan X, Liu J, et al. Optimally estimating the sam- 
ple mean from the sample size, median, mid-range, 
and/or mid-quartile range. Stat Methods Med Res . 
2018;27(6):1785–1805 . 

22. Wan X, Wang W, Liu J, et al. Estimating the sample mean and 

standard deviation from the sample size, median, range and/or 
interquartile range. BMC Med Res Methodol . 2014;14:135 . 

23. Higgins JP, Altman DG, Gotzsche PC, et al. The Cochrane Col- 
laboration’s tool for assessing risk of bias in randomised trials. 
BMJ . 2011;343:d5928 . 

24. Kapur VK, Auckley DH, Chowdhuri S, et al. Clinical practice 
guideline for diagnostic testing for adult obstructive sleep ap- 
nea: an American Academy of Sleep Medicine Clinical practice 
Guideline. J Clin Sleep Med . 2017;13(3):479–504 . 

25. WHO. Obesity and Overweight. World Health Organization. 
Available online: https://www.who.int/news-room/fact-sheets/ 
detail/obesity- and- overweight (Accessed on 1 March 2024). 

26. Chaimani A, Higgins JP, Mavridis D, et al. Graphical tools for 
network meta-analysis in STATA. PLoS One . 2013;8(10):e76654 . 

27. Puhan MA, Suarez A, Lo Cascio C, et al. Didgeridoo play- 
ing as alternative treatment for obstructive sleep apnoea 
syndrome: randomised controlled trial. BMJ . 2006;332(7536): 
266–270 . 

28. Maghsoudipour M, Nokes B, Bosompra N-O, et al. A pilot 
randomized controlled trial of effect of genioglossus muscle 
strengthening on obstructive sleep apnea outcomes. J Clin 
Med . 2021;10(19):4554 . 

29. Poncin W, Correvon N, Tam J, et al. The effect of tongue 
elevation muscle training in patients with obstructive 
sleep apnea: a randomised controlled trial. J Oral Rehab . 
2022;49(11):1049–1059 . 

30. Lin H-Y, Chang C-J, Chiang C-C, et al. Effects of a comprehen- 
sive physical therapy on moderate and severe obstructive sleep 

apnea- a preliminary randomized controlled trial. J Formosan 
Med Assoc . 2020;119(12):1781–1790 . 

31. Erturk N, Calik-Kutukcu E, Arikan H, et al. The effectiveness of 
oropharyngeal exercises compared to inspiratory muscle train- 
ing in obstructive sleep apnea: a randomized controlled trial. 
Heart Lung . 2020;49(6):940–948 . 

32. Diaféria G, Santos-Silva R, Truksinas E, et al. Myofunc- 
tional therapy improves adherence to continuous posi- 

tive airway pressure treatment. Sleep Breathing . 2017;21(2): 
387–395 . 

33. Kim J, Oh EG, Choi M, et al. Development and evaluation of 
myofunctional therapy support program (MTSP) based on self–
efficacy theory for patients with obstructive sleep apnea. Sleep 

Med . 2019;64:S197 . 

34. Paolucci T, Ferrillo M, Pezzi L, et al. Efficacy of orofacial my- 
ofunctional therapy combined with myofascial release in pa- 
tients with mild obstructive sleep apnea: a randomized con- 
trolled trial. J Oral Rehab . 2023 . 

35. Guimaraes KC, Drager LF, Genta PR, et al. Effects of 
oropharyngeal exercises on patients with moderate obstruc- 
tive sleep apnea syndrome. Am J Respir Crit Care Med . 
2009;179(10):962–966 . 

36. Ieto V, Kayamori F, Montes MI, et al. Effects of oropha- 
ryngeal exercises on snoring: a randomized trial. Chest . 
2015;148(3):683–691 . 

37. Atilgan E, Kunter E, Algun ZC. Are oropharyngeal exercises ef- 
fective in Obstructive Sleep Apnea Syndrome? J Back Muscu- 
loskelet Rehab . 2020;33(2):209–216 . 

38. Cakmakci S, Ozgen Alpaydin A, Ozalevli S, et al. The effect of 
oropharyngeal exercise in patients with moderate and severe 
obstructive sleep apnea using CPAP: a randomized controlled 

study. Sleep Breathing . 2022;26(2):567–574 . 

39. Huang YS, Chuang LC, Hervy-Auboiron M, et al. Neutral sup- 
porting mandibular advancement device with tongue bead for 
passive myofunctional therapy: a long term follow-up study. 
Sleep Med . 2019;60:69–74 . 

40. Villa MP, Brasili L, Ferretti A, et al. Oropharyngeal exer- 
cises to reduce symptoms of OSA after AT. Sleep Breath . 
2015;19(1):281–289 . 

41. Villa MP, Evangelisti M, Martella S, et al. Can myofunc- 
tional therapy increase tongue tone and reduce symptoms 
in children with sleep-disordered breathing? Sleep Breathing . 
2017;21(4):1025–1032 . 

42. Page MJ, Sterne JaC, Higgins JP T, et al. Investigating and 

dealing with publication bias and other reporting biases in 
meta-analyses of health research: a review. Res Synth Methods . 
2021;12(2):248–259 . 

43. Osman AM, Carter SG, Carberry JC, et al. Obstructive sleep 

apnea: current perspectives. Nature Sci Sleep . 2018;10:21–34 . 

44. Cori JM, O’donoghue FJ, Jordan AS. Sleeping tongue: cur- 
rent perspectives of genioglossus control in healthy individu- 
als and patients with obstructive sleep apnea. Nat Sci Sleep . 
2018;10:169–179 . 

45. Rogers AP. Exercises for the development of muscles of face 
with view to increasing their functional activity. Dental Cosmos 
LX . 1918;59(857):e76 . 

46. Guimaraes K. Soft tissue changes of the oropharynx in 
patients with obstructive sleep apnea. J Bras Fonoaudiol . 
1999;1(1):69–75 . 

16 Volume 25, Number 3 

http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0018
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0019
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0020
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0021
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0022
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0023
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0024
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0026
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0027
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0028
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0029
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0030
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0031
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0032
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0032
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0033
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0034
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0035
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0036
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0037
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0038
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0039
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0040
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0041
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0042
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0043
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0044
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0045
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0046


The Journal of EVIDENCE-BASED DENTAL PRACTICE 

47. Verma RK, Johnson JJ, Goyal M, et al. Oropharyngeal exercises 
in the treatment of obstructive sleep apnoea: our experience. 
Sleep Breath . 2016;20(4):1193–1201 . 

48. Steele CM. On the plausibility of upper airway remodeling as 
an outcome of orofacial exercise. Am J Respir Crit Care Med . 
2009;179(10):858–859 . 

49. Suzuki H, Watanabe A, Akihiro Y, et al. Pilot study to as- 
sess the potential of oral myofunctional therapy for improv- 
ing respiration during sleep. J Prosthodont Res . 2013;57(3): 
195–199 . 

50. Camacho M, Certal V, Abdullatif J, et al. Myofunctional ther- 
apy to treat obstructive sleep apnea: a systematic review and 

meta-analysis. Sleep . 2015;38(5):669–675 . 

51. Zhang F, Tian Z, Shu Y, et al. Efficiency of oro-facial my- 
ofunctional therapy in treating obstructive sleep apnoea: 
a meta-analysis of observational studies. J Oral Rehab . 
2022;49(7):734–745 . 

52. Meghpara S, Chohan M, Bandyopadhyay A, et al. Myofunc- 
tional therapy for OSA: a meta-analysis. Expert Rev Resp Med . 
2022;16(3):285–291 . 

53. Stel VS, Zoccali C, Dekker FW, et al. The randomized controlled 

trial. Nephron Clin Pract . 2009;113(4):c337–c342 . 

54. Saba ES, Kim H, Huynh P, et al. Orofacial Myofunctional Ther- 
apy for obstructive sleep apnea: a systematic review and meta–
analysis. Laryngoscope . 2024;134(1):480–495 . 

55. Ye D, Chen C, Song D, et al. Oropharyngeal muscle exercise 
therapy improves signs and symptoms of post-stroke moderate 
obstructive sleep apnea syndrome. Front Neurol . 2018;9:912 . 

56. O’connor-Reina C, Ignacio Garcia JM, Rodriguez Ruiz E, et al. 
Myofunctional therapy app for severe apnea-hypopnea sleep 

obstructive syndrome: pilot randomized controlled trial. JMIR 

mHealth and uHealth . 2020;8(11):e23123 . 

57. Kim J, Tran K, Seal K, Almeida F, Ross G, Messier MR, et al 
Canadian Agency for Drugs and Technologies in Health. Inter- 
ventions for the treatment of obstructive sleep apnea in adults: 
a health technology assessment. CADTH Optimal Use Report 
2017;Report, No. 6.1b. 

58. Weaver TE. Outcome measurement in sleep medicine practice 
and research. Part 1: assessment of symptoms, subjective and 

objective daytime sleepiness, health-related quality of life and 

functional status. Sleep Med Rev . 2001;5(2):103–128 . 

59. Patel S, Kon SS, Nolan CM, et al. Minimum Clinically Impor- 
tant Difference of the Epworth Sleepiness Scale . Eur Respira- 
tory Soc; 2017 . 

60. Hughes CM, Mccullough CA, Bradbury I, et al. Acupuncture 
and reflexology for insomnia: a feasibility study. Acupunct Med . 
2009;27(4):163–168 . 

61. Maghsoudipour M, Bosompra N, Jen R, et al. An evaluation of 
genioglossus strengthening on obstructive sleep apnea treat- 
ment outcomes. Sleep . 2020;43(SUPPL 1):A263 . 

September 2025 17 

http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0047
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0048
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0049
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0050
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0051
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0052
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0053
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0054
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0055
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0056
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0058
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0059
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0060
http://refhub.elsevier.com/S1532-3382(25)00052-1/sbref0061

	Efficacy of myofunctional therapy for obstructive sleep apnea: A systematic review and network meta-analysis
	 INTRODUCTION
	 MATERIALS AND METHODS
	 Selection Criteria
	 Search Strategy
	 Study Selection and Data Extraction
	 Risk of Bias Assessment
	 Data Synthesis

	 RESULTS
	 Search and Study Selection
	 Quality Assessment
	 Main outcome indicators
	 AHI
	 Epworth Sleepiness Scale (ESS)
	 Pittsburgh Sleep Quality Index (PSQI)

	 Secondary Outcome Indicators
	 Snoring-Related Index
	 Other PSG Outcomes
	 Tongue Elevation
	 Anthropometric measures

	 Network Meta-Analysis

	 Discussion
	 Conclusion
	 ACKNOWLEDGMENTS
	 CRediT authorship contribution statement
	 Supplementary materials
	 References


