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Abstract

Purpose Oropharyngeal and tongue exercises (myofunctional therapy) have been shown to improve obstructive sleep apnea.
However, to our knowledge, a systematic review has not been performed for snoring. The study objective is to perform a
systematic review, with a meta-analysis, dedicated to snoring outcomes after myofunctional therapy.

Methods PubMed/MEDLINE and three other databases were searched through November 25, 2017. Two authors indepen-
dently searched the literature. Eligibility (1) patients: children or adults with snoring, (2) intervention: oropharyngeal and/
or tongue exercises, (3) comparison: pre and post-treatment data for snoring, (4) outcomes: snoring frequency and snoring
intensity, (5) study design: publications of all study designs.

Results A total of 483 articles were screened, 56 were downloaded in their full text form, and nine studies reported outcomes
related to snoring. There were a total of 211 patients (all adults) in these studies. The snoring intensity was reduced by 51%
in 80 patients from pre-therapy to post-therapy visual analog scale values of 8.2 +2.1 (95% CI17.7, 8.7) to 4.0 +3.7 (95% CI
3.2, 4.8). Berlin questionnaire snoring intensity reduced by 36% in 34 patients from 2.5+ 1.0 (95% CI 2.2,2.8) to 1.6 £0.8
(95% CI 1.3, 1.9). Finally, time spent snoring during sleep was reduced by 31% in 60 patients from 26.3 +18.7% (95% CI
21.6,31.0) to 18.1 +£20.5% (95% CI 12.9, 23.3) of total sleep time.

Conclusions This systematic review demonstrated that myofunctional therapy has reduced snoring in adults based on both
subjective questionnaires and objective sleep studies.
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Since the publication of the meta-analysis for OSA, there
have been several studies evaluating oropharyngeal exercises
and tongue exercises and their outcomes for snoring; how-
ever, to our knowledge, there has been no systematic review
or meta-analysis evaluating the effect on snoring. To provide
the most up-to-date information, a systematic review would
be required. Therefore, the objective of this study was to per-
form a systematic review for snoring, specifically using the
PICOS acronym, as follows: (1) Patients (P) adults or chil-
dren who snore; (2) Intervention (I) oropharyngeal exercises
and/or tongue exercises; (3) Comparison (C) data pre and
post-exercises; (4) Outcomes (O) snoring frequency, snoring
index, percentage of night spent snoring, visual analog scale
(VAS), and Likert scales; (5) Study design (S) any study type
or design. After obtaining the studies, the pre- and post-
oropharyngeal exercises and tongue exercises snoring data
were analyzed.

Methods

The preferred reporting items for systematic reviews and
meta-analysis (PRISMA) statement were reviewed and used
as a guide during this study [9].

Protocol

Our Institutional Department of Clinical Investigation was
contacted, and a protocol was submitted and was approved.
For this type of study, formal consent is not required.

Eligibility criteria

The inclusion criteria for this review: (1) studies with adult
or pediatric patients who were treated with oropharyngeal
exercises and tongue exercises as the sole intervention and
(2) the publication provided both pre- and post-oropharyn-
geal exercises and tongue exercises quantitative outcomes
for snoring. Exclusion criteria: studies with additional treat-
ments performed, studies using devices, and studies without
data for myofunctional therapy alone.

Information sources

We searched PubMed/MEDLINE, Google Scholar, The
Cochrane Library and Cumulative Index to Nursing and
Allied Health (CINAHL).

Search

Authors M. C. and M. W. N searched through May 8, 2017

initially, and provided additional updating through Novem-
ber 25, 2017. An example of a search strategy is the one
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used for PubMed/MEDLINE: [(Snoring OR Sleep) AND
(“tongue exercise” OR “tongue exercises” OR “orofacial”
OR “myotherapy” OR “speech therapy” OR “oropharyngeal
exercises” OR “myofascial reeducation” OR “myofunctional
therapy” OR “upper airway exercises” OR (“Myofunctional
Therapy“[MeSH]))]. For the remaining databases, we
applied very similar keywords and terms, just tailored to
the specific databases.

Authors extracted the snoring data from the studies meet-
ing the predefined selection criteria. If a study did not pro-
vide the information necessary to include it in the review,
then the study authors were emailed at least twice in an
attempt to obtain the data.

Risk of bias and heterogeneity

If there are sufficient summary measures provided, then
an analysis for bias and heterogeneity would be performed
using REVMAN.

Summary measures

Study measures collected include the means, standard devia-
tions (SD), medians, and other summary measures provided
by the individual studies.

Results

A total of 483 articles were screened, 56 were downloaded in
their entirety, and nine studies [10—-18] with 211 patients met
the inclusion criteria, see Supplementary Fig. 1. The studies
provided data for snoring frequency, snoring intensity, snor-
ing severity, and bedpartner visual analog scale scores, see
Table 1. The studies that used Berlin questionnaire and val-
ues for snoring frequency were rated as follows: O =never,
1=1-2 times a month, 2=1-2 times a week, 3 =3—4 times
a week, and 4 =every day [19]. Values for snoring intensity
were 0 =no snoring, 1 =similar to breathing, 2=as loud as
talking, 3 =louder than talking, and 4 =very loud, and can
be heard in adjacent rooms [19].

For the 211 patients who performed myofunctional ther-
apy, the mean snoring frequency and snoring intensity were
reduced, see Table 2. In 80 patients, the snoring intensity
reduced by 51%, from pre-therapy to post-therapy using the
VAS values [from 8.2 +2.1 (95% C1 7.7, 8.7) to 4.0 3.7
(95% CI 3.2, 4.8)]. A sub-analysis was performed for VAS
using random effects modeling, which demonstrated a mean
difference of —3.67 [95% CI —4.44, —2.90], overall effect
Z=9.34, p value <0.00001, Q statistic p value=0.64, and
I’=0% (Fig. 1). The VAS standardized mean difference
was — 1.46 (95% CI —1.81, — 1.11), overall effect Z=8.15,
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Table 1 General characteristics
and quality criteria of included
studies

Author, year, N

General characteristics Quality assessment of included
studies

[S¥]
N
(9]
=)}
~
(o]

Country Design Snoringdata 1 2

Diaferia et al. 2016, N=27
Mohamed et al. 2016, N=30
Verma et al. 2016, N=20
Ieto et al. 2015, N=19
Kayamori et al. 2015, N=30
Nemati et al. 2015, N=53
Bazet al. 2012, N=30
Guimaraes et al. 2009, N=16
Berreto et al. 2007, N=2

Brazil RCT SESL(VAS) N Y Y Y Y Y Y Y
Egypt PCS  SFSI N Y Y Y Y N YN
India  PCS  SI N NY Y Y N YN
Brazil RCT SESI(VASY) N Y Y Y Y N Y Y
Brazil RCT  SF,SI N Y Y Y Y N Y Y
Iran PCS  SS,VAS N NY Y NN Y N
Egypt PCS  SF,SI N Y Y Y Y N YN
Brazil RCT  SF,SI N Y Y Y Y N Y Y
Brazil RCS  SS N NN Y NN N N

Columns: (1) case series collected in more than one center, i.e. multi-center study? (2) Is the hypothesis/
aim/objective of the study clearly described? (3) Are the inclusion and exclusion criteria (case definition)
clearly reported? (4) Is there a clear definition of the outcomes reported? (5) Were data collected prospec-
tively? (6) Is there an explicit statement that patients were recruited consecutively? (7) Are the main find-
ings of the study clearly described? (8) Are outcomes stratified? (e.g., by abnormal results, disease stage,

and patient characteristics)?

PCSprospective case series, RCSretrospective case series, RCTrandomized control trial, SFsnoring fre-
quency, SIsnoring intensity, SSsnoring severity, VAS visual analog scale

Table 2 Demographic and snoring data before and after oropharyngeal exercises and tongue exercises

Study, authors, year N Age BMI Pre-SF Post-SF Pre-SI Post-SI % Change SI
Diaferia et al. 2016 27 45+13  25.0+7.4 85+23%V[7.6-9.4] 49+32%  77+23% 43+28% —44.2%
[3.7-6.1] [6.8-8.6] [3.2-5.4]

Mohamed et al. 30 46.9+6.4 27.9+2.0 464+168 [401- 396+ 172 38.5+19.5% 32.3+20.6% -16.2%

2016 5271¥N [331-4601"N  [31.5-45.5] [24.9-39.7]

Vermaetal. 2016 20 41+11  256+3.1 — - 2.8+0.5%[2.6-3.0] 1.7+£0.6'[1.4-2.0] —39.3%

Teto et al. 2015 19 48+14  28.1+2.7 4(3-4)*® 2(1.5-3)  4(2.5-4)"8 1 (1-2)*® -75%

Kayamori et al. 14 42+13  289+43 2.7+14'8 26138 20+14%[1.3-27] 1.5+1.0®[1.0-2.0] -25%

2015 [2.0-3.4] [1.9-3.3]

Nemati et al. 2015 53 45+10 26.5+52 91% 36% 8.5+1.9% 4.7+2.9% —44.7%
[8.0-9.0] [3.9-5.5]

Baz et al. 2012 30 44+8 33.6+2.0 100% 53.3% 14.1+4.9% 3.9+4.137 [2.4-54] -72.3%
[12.3-15.9]

Guimaraeset al. 16 52+7 29.6+3.8 4 (4-4)"B 3(1.5-3.5)* 3 (3-4)® 1 (1-2)*® —66.6%

2009

Berreto et al. 2007 2 46+13 242429 - - 3+0% [3-3] 2+0%9 [2-2] 33.3%

BMIbody mass index, Nnumber of patients, SF snoring frequency, S/ snoring intensity, — not reported

[] Denotes lower and upper 95% confidence intervals
BBerlin score, 0-10

#VVisual analog scale, 0-10.0

#NSnores per hour

#GGrading scale, 0—4

*Ppercent of night based on sleep study

p value <0.00001, Q statistic p value=0.54, and F=0%
(Fig. 1).

In studies that used the Berlin questionnaire, snoring
intensity reduced in 34 patients from 2.5+ 1.0 (95% CI
2.16,2.84) to 1.6 0.8 (95% CI 1.33, 1.87). A sub-analysis

was performed for Berlin scores for snoring using random
effects modeling, which demonstrated a mean difference
of —0.95 (95% CI — 1.46, —0.44], overall effect Z=3.67,
p value=0.0002, Q statistic p value=0.22, and =33%
(Fig. 2). The Berlin scores for snoring using standardized
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Post-Myofunctional Tx Pre-Myofunctional Tx

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI

Diaferia 2016 4.3 2.8 27 7.7 23 27 31.8%  -340[-4.77,-203] — & ——

Nemati 2015 4.7 29 53 8.5 1.9 53 68.2% -3.80[4.73,-2.87) ——

Total (95% Cl) 80 80 100.0%  -3.67 [-4.44, -2.90] e

Heterogeneity: Tau? = 0.00; Chiz = 0.22, df = 1 (P = 0.64); I = 0% 4 2 5 2 ;‘1

Test for overall effect: Z = 9.34 (P < 0.00001)

Favors [Post-Therapy] Favors [Pre-Therapy]

Post-Myofunctional Tx Pre-Myofunctional Tx

Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD  Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Diaferia 2016 43 238 27 7.7 23 27 35.1% -1.31[-1.90,-072) —— @ ——

Nemati 2015 47 29 53 85 1.9 53 64.9% -1.54[-1.97,-1.10) ———

Total (95% Cl) 80 80 100.0%  -1.46[-1.81,-1.11] <<

Heterogeneity: Tau? = 0.00; Chi? = 0.38, df = 1 (P = 0.54); 1= 0%
Test for overall effect: Z = 8.15 (P < 0.00001)

2 -1 0 1 2
Favors [Post-Therapy] Favors [Pre-Therapy]

Fig.1 Pre- and post-myofunctional therapy visual analog scale for snoring intensity. Mean difference (top) and standardized mean difference

(bottom)
Post-Myofunctional Tx Pre-Myofunctional Tx Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Verma 2016 1.7 0.6 20 2.8 0.5 20 75.1% -1.10 [-1.44, -0.76]
Kayamori 2015 1.5 1 14 2 1.4 14 24.9% -0.50 [-1.40, 0.40] L
Total (95% Cl) 34 34 100.0%  -0.95 [-1.46, -0.44] -l
Heterogeneity: Tau? = 0.06; Chiz = 1.49, df = 1 (P = 0.22); I? = 33% =_2 1 5 1 2=

Test for overall effect: Z = 3.67 (P = 0.0002)

Favors [Post-Therapy] Favors [Pre-Therapy]

Post-Myofunctional Tx Pre-Myofunctional Tx

Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD  Total Weight 1V, Random, 95% CI IV, Random, 95% CI

Verma 2016 17 0.6 20 2.8 0.5 20 49.9% -1.95[-2.72,-1.19) — @

Kayamori 2015 15 1 14 2 1.4 14 50.1% -0.40 [-1.15, 0.35] —

Total (95% CI) 34 34 100.0% 1.17[-2.70,0.35] e ——

Heterogeneity: Tau? = 1.06; Chi2 = 8.07, df = 1 (P = 0.005); I> = 88% 2 1 3 1 2

Test for overall effect: Z = 1.51 (P = 0.13)

Favors [Post-Therapy] Favors [Pre-Therapy]

Fig.2 Pre- and post-myofunctional therapy Berlin score for snoring intensity. Mean difference (top) and standardized mean difference (bottom)

mean difference were — 1.17 (95% CI —2.70, 0.35), overall
effect Z=1.51 p value=0.13, Q statistic p value=0.005,
and I*=88% (Fig. 2).

Time spent snoring during sleep was reduced by 31.2%
in 60 patients from 26.3+18.7% (95% CI 21.6, 31.0) to
18.1+£20.5% (95% CI 12.9, 23.3) of total sleep time. A sub-
analysis was performed for percentage of time spent snor-
ing with random effects modeling, demonstrating a mean
difference of —10.01 percent of the night (95% CI —12.24,
—17.78), overall effect Z=8.79, p value < 0.0001, Q statistic
p value=0.45, and I*=0% (Fig. 3). The percentage of time
spent snoring’s standardized mean difference was —1.26
(95% CI —3.14, 0.63) (large effect using Cohen’s guide-
lines), overall effect Z=1.31 p value=0.19, Q statistic p
value <0.00001, and I*=95%.

Overall, the exercises described were generally performed
for 3 months and consisted of four main locations, the soft
palate, the tongue, facial exercises, pharyngeal exercises,

@ Springer

jaw exercises, and stomatognathic exercises [10-18]. Soft
palate exercises generally consisted of saying vowels, which
recruits the palatoglossus, palatopharyngeus, tensor veli
palatini, levator veli palatini, and the uvula [12]. Tongue
exercises generally consisted of moving the tongue in dif-
ferent directions with or without sticking the tongue out,
pressing against bony and soft tissue structures within the
oral cavity, sucking the tongue against the palate, and other
tongue movements with or without resistance [10—18].
Facial exercises generally involve recruitment of the buc-
cinator muscles by placing a finger into the oral cavity and
pressing in an outward direction and puckering, closing or
moving the lips [10-18]. Jaw exercises involve opening/
closing/exercising the jaw. Pharyngeal exercises can involve
swallowing exercises. Finally, stomatognathic functional
exercises can involve sucking through a narrow straw, inflat-
ing balloons and swallowing and chewing exercises.
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Post-Myofunctional Tx Pre-Myofunctional Tx

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mohamed 2016 323 20.6 30 38.5 19.5 30 48% -6.20[-16.35, 3.95]
Baz 2012 3.9 4.1 30 14.1 4.9 30 95.2% -10.20 [-12.49, -7.91] -
Total (95% Cl) 60 60 100.0% -10.01[-12.24, -7.78] -

ity: 2 = - i2 = = = - 12 =09 + 4 | }
Heterogeneity: Tau? = 0.00; Chi? = 0.57, df = 1 (P = 0.45); I? = 0% 10 5 0 5 10

Test for overall effect: Z = 8.79 (P < 0.00001)

Favors [Post-Therapy] Favors [Pre-Therapy]

Post-Myofunctional Tx Pre-Myofunctional Tx

Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD __ Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mohamed 2016 323 20.6 30 38.5 19.5 30 50.6% -0.31 [-0.81, 0.20] —

Baz 2012 3.9 4.1 30 14.1 4.9 30 49.4% -2.23[-2.88,-1.58) —@——

Total (95% Cl) 60 60 100.0%

Heterogeneity: Tau? = 1.76; Chi? = 20.73, df = 1 (P < 0.00001); I* = 95%
Test for overall effect: Z = 1.31 (P =0.19)

1.26 [-3.14, 0.63] ——— N —

2 -1 0 1 2
Favors [Post-Therapy] Favors [Pre-Therapy]

Fig.3 Pre- and post-myofunctional therapy percentage of time spent snoring during the sleep study. Mean difference (top) and standardized

mean difference (bottom)

Individual studies

Diaferia et al. [12] evaluated 100 patients who were rand-
omized into various treatments and 27 were placed into the
myofunctional therapy treatment arm. The myofunctional
therapy consisted of tongue, soft palate, stomatognathic
function, and facial exercises [12]. The patients performed
the exercises three times daily, for 20 min sessions, a total
of 3 months [12]. The snoring frequency using the visual
analog scale was 8.5+2.3 and 4.9 +3.2 (42% reduction)
before and after myofunctional therapy [12]. The snoring
intensity reduced from 7.7 +2.3 to 4.3 + 2.8 before and after
treatment, corresponding to a 44% reduction) [12].

Mohamed et al. [18] treated 30 patients with OSA by
having them perform oropharyngeal exercises (soft palate,
tongue, facial muscles, and stomatognathic function exer-
cises) [18]. Exercises were performed for at least 10 min,
three to five times a day for 3 months. The patients were
divided into two groups (Group 1 with moderate OSA and
Group 2 with severe OSA) [18]. Snoring index in patients
with moderate OSA reduced by 24%, and the percent time
spent snoring during the sleep study decreased by 37%.
However, in patients with severe OSA, the snoring index
only reduced by 10%, and the percent time spent snoring
during the sleep study only reduced by 9%.

Verma et al. [17] evaluated 20 patients who were treated
with myofunctional therapy. The exercises were performed
five times daily, for 3 months [17]. The exercises performed
included tongue exercises, jaw exercises, lip exercises, and
soft palate exercises [17]. The researchers used the Berlin
scoring for snoring. The snoring intensity was reduced from
2.8 +£0.5 before myofunctional therapy down to 1.7 +0.6
after myofunctional therapy (a 39% reduction) [17].

Ieto et al. [14] treated nineteen patients with myofunc-
tional therapy to include tongue exercises, palate exercises,

facial exercises, and chewing/swallowing exercises. The
patients performed the myofunctional therapy exercises for
approximately 8 min daily for 3 months [14]. The research-
ers used the Berlin scoring. The median values for snoring
frequency were reported and were 4 (3—4) before myofunc-
tional therapy and 2 (1.5-3) after myofunctional therapy
[14]. The snoring intensity reduced from 4 (2.5-4) before
treatment, down to 1 (1-2) after treatment [14].

Kayamori and Filho [15] had 14 patients who underwent
myofunctional therapy and had data that could be analyzed.
The exercises were performed three times a day for 3 months
[15]. Exercises included tongue exercises, soft palate exer-
cises, facial exercises, and chewing/swallowing exercises
[15]. The researchers used the Berlin scoring. The authors
found that the snoring frequency did not change significantly
2.7+1.4 to 2.6+ 1.3 (4% reduction); however, the snoring
intensity did decrease from 2.0+ 1.4 to 1.5+ 1.0 (25% reduc-
tion) [15].

Nemati et al. [16] reported treating 53 patients with pri-
mary snoring with myofunctional therapy for 30 min ses-
sions, 5 days a week for 3 months. Patients performed soft
palate exercises, tongue exercises, and facial exercises [16].
The researchers used the Lim and Curry snoring scale score
(SSS) [20], frequency of snoring (every night, most nights,
some nights, and seldom/never), the duration of snoring (all
night long, most hours of the night, or some hours of the
night), and the visual analog scale (0—10) [16]. The snor-
ing severity scale demonstrated a reduction in snoring from
7.0+ 1.7 to 3.1+£2.7 (56% reduction) [16]. The frequency
of snoring based on the percentage of patients who snored
every night or most nights was reduced from 91 to 36% [16].
The visual analog scale demonstrated an improvement in
snoring from 8.5+ 1.9 to 4.7 +2.9 (45% reduction) [16].

Baz et al. [10] evaluated 30 patients based on symptoms
and a sleep study. The patients performed exercises for at
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least 10 min, 3-5 times daily for 3 months [10]. The myo-
functional therapy included tongue exercises, the soft palate
exercises, and pharyngeal exercises. Before myofunctional
therapy, 100% of patients snored and afterwards 53% snored
[10]. The sleep study demonstrated a reduction in the total
time spent snoring from 14.1 +4.9% down to 3.9 +4.1%,
which is a 72% reduction [10].

Guimaraes et al. [13] reported outcomes for 16 patients
who were treated with myofunctional therapy for 3 months.
Exercises performed included the tongue exercises, soft pal-
ate exercises, facial exercises, and stomatognathic function
exercises [13]. The snoring frequency and intensity were
obtained using the Berlin questionnaire. The median val-
ues for snoring frequency reduced from 4 (4-4) down to
3 (1.5-3.5) [13]. The median values for snoring intensity
reduced from 3 (3—4) down to 1 (1-2), a 67% reduction [13].

Berreto et al. [11] had two patients who performed myo-
functional therapy for 16 weeks. Exercises included tongue
exercises, facial exercises, soft palate exercises, pharyn-
geal exercises, jaw exercises, and stomatognathic function
exercises. Snoring was grades 0—4, where O0=no snoring,
1 =heavy breathing, 2 =Ilight snoring, 3 =snoring that dis-
turbs the bedpartner, and 4 = snoring that disturbs the family
[11]. The snore score decreased from 3 to 2 for both patients,
corresponding to a 33% reduction [11].

Discussion

There are three main findings from this systematic review.
First, the systematic review has demonstrated an improve-
ment in snoring by approximately 50% after myofunctional
therapy. An improvement is seen in all the study measures
(Berlin questionnaires, VAS, and snoring during the sleep
study). The studies have all been in adult patients thus far,
and to our knowledge, a pediatric study has not reported
outcomes for snoring. Interestingly, the 50% improvement
in snoring seen in adults is consistent with the improvement
seen in OSA (also 50%) in the meta-analysis performed for
myofunctional therapy and OSA [8]. In addition, there was
objective improvement in snoring based on polysomnog-
raphy, with a 31% improvement in the percentage of time
spent snoring.

Second, pediatric studies are lacking. Although there
are no pediatric studies evaluating snoring, there was a
significant improvement in pediatric OSA after myofunc-
tional therapy in the previous meta-analysis [8]. There-
fore, it is likely that the improvement in snoring would
have also been noted in children; however, we cannot
generalize, since there were no studies identified. Anec-
dotally, a few of the authors’ (MC, CG, and SZ) pediatric
patients undergoing myofunctional therapy as adjunct or
primary treatment for snoring or OSA have been noted
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to have significant decreases in the snoring intensity and
frequency. Interestingly, there is debate regarding snor-
ing in pediatric patients: younger children have a greater
chance of sleeping closer to their parents, while older
pre- and peri-pubertal children usually sleep farther away
from where parents sleep; therefore, the parents are more
likely to hear younger children. This snoring phenomenon
is even more true for pubertal and post-pubertal teenag-
ers: therefore, there is a clear change in the possibility of
perception of snoring during childhood and this has been
pointed out in different pediatrics studies. In adults, there
is a bias on reporting given that snoring complaints are
bedpartner driven; therefore, adults who sleep alone gener-
ally do not have people complain unless they share a room
for some reason. This bedpartner phenomenon presents a
risk of bias concerning snoring outcomes, but despite this
potential bias, the studies were consistent in their findings
of decreased snoring noted after myofunctional therapy.

Third, although there are improvements in snoring, the
mechanism of action as to why myofunctional therapy
improves snoring are not completely understood. Given
that the lips, facial muscles, tongue, soft palate, oral cav-
ity, and pharynx are exercised by the techniques used in the
studies in this manuscript, we hypothesize that the training
improves both tone and positioning. An analogy could be
seen in people who have never lifted weights and want to
start weight training; initially, they will not be able to lift as
much weight, but after lifting for 3 months, they will have
improved strength and tone. It is possible, therefore, that
the myofunctional therapy can help improve the tone and
strength of the oral cavity, tongue, soft palate, and pharynx
analogous to the improvement in strength and tone that is
seen with weight training. Friberg et al. demonstrated that
heavy snorers have a neuropathy of the soft palate when
compared to control patients and there is even more neu-
ropathy in patients with OSA [21]. Engelke et al. explored
orofacial training and hypothesized that it promotes a closed
oral rest position which can help to keep the tongue in con-
tact with the palate and lead to an intraoral negative pres-
sure which may help stabilize the pharynx into a more open
position (and may also reduce the neuromuscular activity
necessary to maintain the open airway) [22].

Limitations

As with all systematic reviews, we are limited to the cur-
rently published studies. It is possible that authors who
have not seen a difference in snoring outcomes for their
patients did not submit their findings, or if they did submit
their findings, then maybe their study was not accepted
secondary to publication bias against negative studies.
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Conclusions

This systematic review demonstrated that myofunctional
therapy has reduced snoring in adults based on both subjec-
tive questionnaires and objective sleep studies. No pediatric
studies were identified. Additional research is recommended
based on these initial encouraging results.
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