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Abstract
Objectives This guideline aims to promote high-quality care
by medical specialists for subjects who snore and is designed
for everyone involved in the diagnosis and treatment of snor-
ing in an in- or outpatient setting.
Discussion To date, a satisfactory definition of snoring is
lacking. Snoring is caused by a vibration of soft tissue in the
upper airway induced by respiration during sleep. It is trig-
gered by relaxation of the upper airway dilator muscles that
occurs during sleep. Multiple risk factors for snoring have
been described and snoring is of multifactorial origin. The true
incidence of snoring is not clear to date, as the incidence
differs throughout literature. Snoring is more likely to appear

in middle age, predominantly in males. Diagnostic measures
should include a sleep medical history, preferably involving
an interview with the bed partner, and may be completed with
questionnaires. Clinical examination should include examina-
tion of the nose to evaluate the relevant structures for nasal
breathing and may be completed with nasal endoscopy. Eval-
uation of the oropharynx, larynx, and hypopharynx should
also be performed. Clinical assessment of the oral cavity
should include the size of the tongue, the mucosa of the oral
cavity, and the dental status. Furthermore, facial skeletal mor-
phology should be evaluated. In select cases, technical diag-
nostic measures may be added. Further objective measures
should be performed if the medical history and/or clinical
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examination suggest sleep-disordered breathing, if relevant
comorbidities are present, and if the subject requests treatment
for snoring. According to current knowledge, snoring is
not associated with medical hazard, and generally, there
is no medical indication for treatment. Weight reduction
should be achieved in every overweight subject who
snores. In snorers who snore only in the supine posi-
tion, positional treatment can be considered. In suitable
cases, snoring can be treated successfully with intraoral
devices. Minimally invasive surgery of the soft palate
can be considered as long as the individual anatomy
appears suitable. Treatment selection should be based on
individual anatomic findings. After a therapeutic inter-
vention, follow-up visits should take place after an
appropriate time frame to assess treatment success and
to potentially indicate further intervention.

Keywords Snoring . Guideline . Adults . Oropharynx .

Airway

Introduction

Snoring has received increasing attention in recent years.
Given its high prevalence and its impact on quality of
life, diagnosis and treatment of snoring is of major
importance. A high number of snorers seek medical
help and intervention for snoring, which could also be
a symptom of obstructive sleep apnea (OSA). Guide-
lines for diagnosis and treatment of snoring as an iso-
lated symptom are hard to find in the international
literature. This may be explained by the difficulties in
defining snoring, in objectively assessing snoring and
treatment outcome, and in the lack of well-controlled
clinical trials concerning the treatment of this phenom-
enon. In 2010, the German Society of Otorhinolaryngol-
ogy, Head and Neck Surgery published the S1 guide-
line: Diagnosis and Treatment of Snoring in Adults [1].
This guideline has been revised and updated in the
present S2k guideline.

Aims of the guideline

The present guideline aims to promote high-quality
medical care for adults who snore. Reasonable diagnosis
and treatment should be based on the latest research in
terms of evidence-based medicine. This guideline is
designed for all medical specialists involved in the
diagnosis and treatment of adult snorers in an in- or
outpatient setting. The guideline was established on
behalf of the German Society of Otorhinolaryngology,
Head and Neck Surgery.

Methods

The present guideline was designed according to the specifi-
cations of the Association of the Scientific Medical Societies
in Germany (AWMF) and represents an S2k guideline accord-
ing to the three-level concept of the AWMF.

For the international readers the meaning of the expres-
sion “S2k” guideline will be explained in the following,
deviant from the original German version: S2k stands
for a consensus based guideline. This guideline is de-
veloped against the background of the current literature
as described below. However, the underlying literature
review does not fulfil the formal requirements for an
evidence based guideline (e.g. S2e or S3). Therefore,
formalised grades of evidence or strengths of recom-
mendations can not be provided in such a guideline. A
consensus based guideline was selected with regard to
the substantial lack of evidence in the field of snoring.

The previous S1 guideline was the basis for this revised
guideline. Additionally, a systematic review of the literature
was performed to include the latest research. The review of the
literature was performed in June 2012 using MedLine (Na-
tional Library of Medicine) with the following search criteria:
{“snoring” NOT “apnea” NOT “apnoea”}, limited to the
terms “English,” “German,” “adults,” and “humans.” Based
on the guideline authors’ expertise, appropriate articles were
selected and considered in the revision.

Subsequently, the guideline was presented to representatives
of the involved societies in a nominal group process and then
revised. Final consensus was achieved by the authors with the
help of a nonanonymized Delphi method (see guideline report
at the end of this guideline). Consensus needs to be achieved
when the available evidence is limited in order to promote
acceptance and implementation of a guideline. Based on the
literature research and the discussion during the nominal group
process, the recommendations were verbalized. The strength of
the recommendations is reflected in the words used (must,
should, may); those recommendations are based on the opin-
ions of the participants in the nominal group process.

Nosology/definition

Historically, multiple terms have been used to refer to snoring:
primary snoring, habitual snoring, simple snoring, benign
snoring, nonapnoic snoring, continuous snoring, rhythmic
snoring, nondangerous snoring, and so on. Snoring can be a
singular and independent phenomenon, but it can also be a
symptom of a sleep disorder, such as OSA, the latter not being
content of the present guideline. To date, there is no clear word
that differentiates snoring as a symptom of OSA from snoring as
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the phenomenon described in this guideline. According to the
authors of the guideline, such a differentiation would be helpful.

A satisfactory definition of snoring is not available to date.
According to the International Classification of Sleep Disor-
ders (ICSD-2), snoring is classified under the chapter “Isolat-
ed Symptoms, Apparently Normal Variants and Unresolved
Issues” [2]. In accordance with the ICSD-2, snoring can be
diagnosed under the following circumstances:

& The subject or the bed partner complains about
respiration-dependent acoustic phenomena, usually relat-
ed to inspiration. Objective parameters defining these
sounds as “snoring” are lacking.

& The subject does not complain about insomnia or
hypersomnia that can be attributed to the snoring.

& Sleep testing shows no signs of sleep-disordered breathing.

Etiology and pathophysiology

Snoring is caused by narrowing of the upper airway during
sleep and vibration of the soft tissues as respiration occurs. The
narrowing is triggered by relaxation of the upper airway dilator
muscles. As a result, the tendency of the soft tissue to vibrate
increases and the diameter of the upper airway is reduced,
increasing air flow. If the air flow exceeds a certain velocity,
turbulences arise and lead to rapidly changing local pressure
levels in the pharynx, which cause the soft tissue to vibrate.

Frequently, typical anatomic findings are present, such as
excessive soft tissue at the soft palate or the pharynx. The
source of the snoring sound is usually located at the soft
palate; however, the entire pharynx can be the source of
snoring, rarely also the larynx. The frequency of snoring
differs depending on its source: Velar snoring usually presents
with low frequencies (100–300 Hz), whereas retrolingual
snoring presents with high frequencies (>1,000 Hz) and epi-
glottic snoring with middle frequencies (~500 Hz) [3]. How-
ever, there is no method to acoustically differentiate the type
of snoring addressed in this guideline from the snoring asso-
ciated with OSA.

Even though the source of snoring is not located in the
nose, snoring is more common in subjects with nasal obstruc-
tion [4]. Male gender, increased body weight, parapharyngeal
muscle thickness, and adenotonsillar hyperplasia are also asso-
ciated with a higher prevalence of snoring [5–7]. A potential
genetic component also has been described in recent literature
[8]. The prevalence of snoring increases with age (up to
65 years) as well as in people who drink alcohol and smoke.
Snoring without OSA is associated with decreased pharyngeal
sensitivity to cold, vibration, and two-point discrimination.
This sensitivity seems to decrease further in patients with
OSA depending on its severity [9, 10]. In patients with OSA,

neurodegenerative and myopathic changes of the pharyngeal
muscles [9] and the extracellular pharyngeal matrix [11] are
described. Those changes, however, could not be detected in
snorers. Yet, snoring can be interpreted as a chronic pharyngeal
trauma, which may contribute to pharyngeal neuropathy that
consequently increases the risk of developing OSA. A limited
number of longitudinal studies contribute to this hypothesis
[12]. To summarize, snoring is of multifactorial origin.

Change of body position, alcohol consumption, or a
change from nasal to oral breathing can influence the sound,
duration, and intensity of snoring due to a change in the
resonance space and changes within the structures involved
in snoring. This is the reason why snoring may present differ-
ently on different nights and why there is such a high night-to-
night variability of snoring [13].

Epidemiology and health effects

The prevalence of snoring in adults ranges from 2 to 86 %
depending on the data collected (e.g., polysomnography
(PSG), questionnaires for subjects or bed partners) and the
snoring definition (kind and frequency) [14]. In a telephone
survey performed in Great Britain, 26 % of men and 20 % of
women under the age of 24 reported regular snoring. The
prevalence was highest in the age group between 45 and
54 years with 62 % of men and 45 % of women snoring.
The prevalence declined in the age group >65 years in which
47 % of men and 31 % of women reported snoring [15].

According to multiple Asian, North American, and Euro-
pean longitudinal and cross-sectional studies with up to
72,000 subjects, the risk of developing hypertension, diabetes,
hypercholesterinemia, or suffering from a heart attack or
stroke was significantly higher in participants who snore
[16–18]. In addition, snoring has been associated with hoarse-
ness, headaches, exam failures, fearful dreams, and poor qual-
ity of sleep [19–22]. Since all of those studies were based on
subjective information provided by the snoring subjects, it has
to be taken into account that patients suffering from OSAmay
have contributed to those results as well. Single polysomno-
graphic or polygraphic controlled studies described a higher
risk of hypertension and a higher mortality rate in subjects
who snore and have an apnea–hypopnea index (AHI) below
5/h, whereas a longitudinal study over 17 years with 380
subjects could not confirm a higher risk of stroke or myocar-
dial infarction [23–26]. Consequently, the role of snoring as a
risk factor for these diseases cannot be assessed reliably to
date. Despite this, snoring is still a cardinal symptom of OSA,
and the risk for OSA increases fivefold in the presence of
snoring [27].

The impact of snoring on the bed partner is not well
studied, and OSA usually is not assessed or excluded in
these trials. Women whose partners snore regularly
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complain more often about sleep disorders, morning
headaches, and daytime sleepiness [28]. According to
Virkkula et al., 55 % of the bed partners of patients
with sleep-related breathing disorders are disturbed by
snoring every night, 40 % sleep in a separate room at
least once a week, 36 % use earplugs or sleeping pills,
and 35 % describe problems in their relationship as a
consequence of snoring [29].

Clinical presentation

The snorers (or the bed partners) complain about social-
ly disruptive snoring. The degree of annoyance is es-
sential in the evaluation of snoring and is highly depen-
dent on the bed partner. Furthermore, those affected by
snoring often complain about a sore throat and noctur-
nal awakenings due to his or her own snoring (see
section “Epidemiology and health effects”). Due to the
high prevalence of snoring, it often occurs simulta-
neously but independent of a sleep disorder (e.g., snor-
ing and insomnia).

Diagnostic measures

In order to diagnose snoring, it is important to distin-
guish the snoring addressed by this guideline from
snoring related to a partial or complete obstruction in
the upper airway. Therefore, the aim of all diagnostic
measures should not only be to diagnose snoring, but
more importantly, to rule out an obstructive sleep-related
breathing disorder. Snoring in the sense of this guideline
should therefore be interpreted as a diagnosis of exclu-
sion. From a diagnostic point of view, snoring is often
accompanied by obstructions of the upper airway, and
therefore, a strict differentiation between snoring and
snoring as a symptom of OSA is not easy to make.
Often pathological structures along the upper airway
may be the reason for snoring with or without obstruc-
tions of the upper airway.

Standardized diagnostic measures are listed below.
Additional measures may be performed individually,
for example, prior to a certain treatment. All diagnostic
measures are comprised in an algorithm, which can be
found in Fig. 1.

NONO

YES

YES

NO

YES

*  Minimum standard: nose,
    oropharynx, larynx, hypopharynx, 
    oral cavity, skeletal morphology

** if the outcome of the objective
diagnostic test is unambiguous, sleep-
related breathing disorders can be
treated immediately without further
diagnostic measures       

YES

NO

Fig. 1 Algorithm of diagnostic measures
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Medical history

Taking a detailed medical history from the snorer, and if
possible, from the bed partner, provides the opportunity to
acquire essential information about snoring. Medical history
can be divided into the following topics.

I. Specific evaluation of snoring (selection):

& Timeline of complaints (e.g., every night, intermittently)
& Occurrence during night (permanently/intermittently,

related to body position)
& Causative situations or risk factors (e.g., alcohol or

nicotine consumption, presence of allergic or nonal-
lergic rhinitis, nasal obstruction)

& Manner of snoring (e.g., regular or irregular frequen-
cy, loudness, character of sound)

II. Sleep medical history (selection):

& Insomnia
& Nocturnal awakenings (e.g., associated with shortness

of breath)
& Lack of concentration during the daytime
& Daytime sleepiness
& Reduction in overall performance
& Complaints of dry mouth or headaches in the morning

III. Relevant comorbidities (selection)

& Cardiac and vascular diseases (e.g., hypertension,
arrhythmia, myocardial infarction, stroke)

& Overweight or obesity
& Diabetes

Standardized questionnaires are available from differ-
ent scientific societies to facilitate a medical history. In
commonly used questionnaires, snoring may not be
mentioned specifically. However, there are question-
naires that ask for snoring as a symptom associated
with OSA. To date, there is no validated questionnaire
that aims to differentiate the snoring addressed by this
guideline from snoring associated with OSA.

Questionnaires usually assess the loudness of snoring;
however, this information does not allow differentiation
between the snoring addressed by this guideline from
snoring related to OSA. Some questionnaires explicitly
ask for witnessed apneas. With this information, a rough
differentiation from OSA with a complete collapse of
the upper airway is possible. Finally, with a medical
history alone, it is not possible to differentiate the
snoring addressed by this guideline from snoring related
to OSA.

A visual analogue scale for snoring may be used to
quantify loudness and frequency of occurrence. Visual
analogue scales do not provide a differential diagnosis
of snoring, but they can be used to assess the timeline
of snoring and treatment effects.

Recommendation A detailed medical history involving the
bed partner, if possible, should be taken for every subject
who snores. Questionnaires can be used additionally.

Clinical examination

The aim of clinical examination is to identify changes in the
upper airway that may cause snoring or obstructions of the
upper airway. As with a medical history, the results of the
clinical examination may be very similar in snorers and those
with obstructions of the upper airway. Anatomical findings of
the upper airway may cause snoring with or without obstruc-
tion of the upper airway.

Nose/nasopharynx

The shape of the outer nose determines the inner anatomy in
many cases and may influence nasal airflow. The bony and
cartilaginous nasal skeleton prevents collapse of endonasal
structures. However, nasal obstruction can cause a labored
respiratory sound that normally can be distinguished from
snoring. In order to evaluate all nasal structures that may
influence nasal airflow, a clinical examination of the nose
should be performed, which may also include nasal endosco-
py. In the presence of nasal complaints or pathologic findings,
an endoscopic examination of the nose should be performed.

The following structures should be examined:

& Bony and cartilaginous nasal skeleton
& Nostrils
& Nasal septum
& Nasal turbinates
& Meatus of the nose
& Nasopharynx

Recommendation In order to evaluate all nasal structures that
may influence nasal airflow, a clinical examination should be
performed, which may include nasal endoscopy.

Oropharynx

Due to its structural composition, the oropharynx is likely to
be the origin of upper airway collapse. A narrowing of the
oropharynx can influence airflow and, consequently, cause
snoring [30–32]. A direct inspection or endoscopy (flexible
transnasal, rigid transoral) allows evaluation of the

Sleep Breath



oropharynx. Clinical examination of the oropharynx should
include the following:

& Size and position of the base of the tongue
& Size of the tonsils
& Size and position of the soft palate
& Size and position of the uvula

The clinical and endoscopic evaluation of these struc-
tures mainly provides information about those anatomi-
cal structures at rest. Further tests exist that try to
evaluate dynamic changes within the collapsing struc-
tures. One of these tests is the Müller maneuver, in
which the patient creates negative pressure in the upper
airway so that the collapse of the pharynx can be
induced. In contrast to previous studies, recent work
has found the value of the maneuver to be less impor-
tant. An association between the tendency of the phar-
ynx to collapse and the type of snoring addressed by
this guideline has not been described.

Recommendation The clinical examination of the oropharynx
is paramount and should be performed.

Larynx/hypopharynx/neck

Laryngeal snoring has been described in clinical expe-
rience. Supraglottic snoring comprises vibrations or ob-
structions caused by supraglottic structures (supraglottic
folds, arythenoid cartilage, epiglottis). To verify laryn-
geal snoring, drug-induced sleep endoscopy is needed.
To estimate whether the supraglottis has a tendency to
vibrate or obstruct, simulated snoring while awake may
be helpful. Sufficient scientific analysis of supraglottic
snoring has not been conducted yet. The relevance of
laryngeal snoring cannot be assessed, as there is no data
available to date.

There seems to be an association between neck circumfer-
ence and nocturnal apnea, although the influence of neck
circumference on snoring in the context of this guideline has
not been described.

Recommendation The larynx and hypopharynx should be
examined in snorers.

Oral cavity/dentition

During clinical examination of the oral cavity, the size of the
tongue, mucosal status, and dentition should be explored. If an
intraoral device is considered as a therapeutic measure, the
ability of the mandible to protrude should be assessed, and a
detailed dentals status should be obtained (see section
“Intraoral devices”).

Recommendation During clinical examination of the oral cav-
ity, the size of the tongue, mucosal status, and dentition should
be assessed.

Facial skeleton

During clinical examination, an orienting evaluation of the
facial skeleton should take place in order to find skeletal
features that may be of etiological or therapeutic importance.
In particular, retrognathia or a narrow maxilla should be
considered. If there are any abnormal findings or if treatment
with an intraoral device is considered, a dentist or an ortho-
dontist should be consulted.

Recommendation During clinical examination of a snorer, an
orienting evaluation of the facial skeleton should be performed.

Technical diagnostic measures

Rhinomanometry, rhinoresistometry, or acoustic rhinometry
may be used to objectify nasal airflow. These diagnostic
measures may be helpful in select cases.

Computed tomography, magnetic resonance imaging, cone
beam computed tomography, lateral X-ray cephalometry, or
dental panoramic radiograph may be used as imaging tech-
niques. Although associations between imaging results and
OSA have been described, there are no data available for the
snoring addressed by this guideline. Those imaging tech-
niques are not routinely required but may be indicated and
helpful in select cases. If medical history indicates allergic
rhinitis, allergy tests may be indicated.

Acoustic analysis

Snoring can be interpreted as an acoustic phenomenon that
can be described by physical means. An acoustic analysis may
provide useful information about the underlying pathology
(the snoring addressed by this guideline vs. OSA). The snor-
ing addressed in this guideline usually consists of low fre-
quencies (<500 Hz), whereas obstructive events associated
with OSA usually comprise frequencies above 500 Hz. Cur-
rent knowledge finds that lower frequencies originate from
vibrations of the soft palate and the uvula. Higher frequencies
occur if there is partial or complete airway collapse. Highly
collapsible oropharyngeal structures (e.g., tonsils, base of the
tongue, lateral pharyngeal walls) are considered to be the
origin of snoring sounds [3, 33–38]. If an acoustic analysis
of snoring sounds is considered, it should be performed via air
conduction to record frequencies over 1,000 Hz correctly [39].

Microphones with body contact or snoring analysis with
the help of pressure transducers lead to a reduction of inten-
sities above 1,000 Hz. To date, acoustic analysis of snoring is
not a standardized diagnostic measure. Due to improved
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polygraphic or polysomnographic recording and analysis,
acoustic analysis may provide valuable information in the
future to differentiate snoring. The commonly used snoring
indices as assessed with outpatient recordings or PSG current-
ly are not validated or comparable, so they cannot be used for
qualitative or quantitative snoring assessment.

Recommendation Acoustic analysis of snoring currently is
not a routine test for the type of snoring addressed by this
guideline, but it may be indicated in select cases.

Drug-induced sleep endoscopy

Drug-induced sleep endoscopy (DISE) has become part of
topodiagnostic measures in OSA over the last decade [40–48].
The site of airway obstruction may be localized correctly with
the help of DISE, and the test results may have an impact on
treatment selection in OSA. In contrast, there are no data
available that describe the benefit of DISE in the snoring
addressed by this guideline.

Recommendation DISE is not recommended as a routine test
for the type of snoring addressed by this guideline, but it may
be helpful for treatment selection.

Pressure sensors

Pressure sensors are helpful to assess pharyngeal/esophageal
pressure during sleep and may provide useful information
about the site of airway obstruction in patients with OSA.
There are two-point and multilevel pressure sensors available
[49]. To date, snoring without obstruction cannot be localized
by pressure sensors.

Recommendation Pressure sensors cannot be recommended
as a routine test in snorers.

Sleep testing

PSG is the gold standard to diagnose sleep-related breathing
disorders. An objective sleep test (usually an outpatient re-
cording) should be performed if a sleep-related breathing
disorder is suspected, if there are relevant comorbidities, or
if the subject is seeking therapeutic interventions for snoring.
The various systems for outpatient recordings differ in their
informative value and need to be evaluated individually. If
clinical examination and medical history do not suggest a
sleep-related breathing disorder and if the objective sleep test
is normal, further sleep testing is not required. In all other
cases, further sleep testing, such as PSG, is mandatory.

Recommendation An objective sleep test (usually an outpa-
tient recording) should be performed if a sleep-related

breathing disorder is suspected, if there are relevant comor-
bidities, or if the subject is seeking therapeutic interventions
for snoring.

Therapeutic principles

The snoring addressed in this guideline is not a disease asso-
ciated with medical hazard, and generally, there is no medical
indication for treatment. However, given the recent data that
shows snoring as a potential risk factor for developing OSA,
cardiovascular diseases, and increased mortality, this estima-
tion may change in the future. Currently, there is no evidence
that early treatment for snoring in adults can prevent progres-
sion to OSA or lower cardiovascular risk. Consequently,
snoring is not treated unless the snorer requests treatment.

Against this background, invasive treatment needs to be
indicated with care. For surgical treatment, the least invasive
procedure for the individual anatomy should be selected with
regard to morbidity and complication rate. Even the potential
long-term risks of conservative approaches should be considered.

Numerous highly questionable treatments are offered for
snoring. The following sections provide an overview of the
most important conservative and surgical approaches for snor-
ing. Therapeutic principles are summarized in an algorithm
that is presented in Fig. 2. All of the different therapeutic
approaches can be used separately or in combination.

Since snoring is not considered to be a disease with medical
hazard and since there is generally no medical indication for
treatment, the following recommendations are relatively “weak”
(“may”). The weakness of these recommendations is related to
the lack of a strong medical indication for treatment and does
not reflect the efficacy of the therapeutic interventions listed.

Conservative approaches

As increased body weight is associated with snoring, weight
reduction is often accompanied with snoring reduction in the
experience of the authors. Therefore, weight reduction can be
recommended for every overweight subject who snores, al-
though there are no studies available regarding the specific
effect of weight reduction on snoring.

Various lifestyle modifications are frequently recommend-
ed to subjects who snore. This usually includes avoiding
sleeping pills or alcohol intake in the evenings, abstaining
from nicotine, and maintaining a regular sleep–wake cycle.
Although there is not enough evidence on the efficacy of these
recommendations for snoring, they appear appropriate from a
sleep medical perspective.

Improvement of snoring using muscle stimulation or other
approaches to strengthen the muscles of the floor of mouth (e.g.,
playing a didgeridoo, singing, etc.) has been discussed [50, 51].

Sleep Breath



Although one controlled study described an improvement of
snoring in patients with OSA using electric stimulation of the
muscles of the floor of mouth [52], there are no data available
for those who snore without airway obstruction. There are not
enough data available to recommend one of those approaches in
the treatment of the snoring addressed by this guideline.

An association between singing and snoring also has been
described. One study comparing people who regularly sing in
a chorus with those who do not regularly sing found lower
snoring scores in the group of singers [53]. However, such a
difference could not be confirmed in people playing in an
orchestra. There was no difference in the presence of snoring
in musicians playing a wind instrument compared to other
musicians [54]. A noncontrolled study showed a positive
effect of regular singing exercise on snoring [55]. Although
positive effects of specific oropharyngeal exercises and
playing a didgeridoo were demonstrated in controlled trials
with OSA patients [50, 51], a positive effect in snorers has not
been demonstrated. There is not enough evidence to recom-
mend such exercises in the treatment of the snoring addressed
by this guideline.

It has been described that sleep-related breathing disorders
and snoring worsen in the supine position. Positional treat-
ment has shown positive effects, especially in patients with
OSA, though it has to be taken into account that the effective-
ness differs among the various interventions for positional
treatment. The data, however, are limited and less homoge-
nous [56]. Furthermore, snoring that is strictly related to
supine position is unusual, and compliance with positional
treatment is often limited. Elevation of the upper part of the
body has been described to reduce snoring in select cases. If
snoring only occurs in supine position, positional treatment
may be considered.

Dilatators of the nasal valve may be helpful when nasal
airflow is obstructed by the nasal valve and may also improve
snoring. Several clinical studies have analyzed the efficiency
of such nasal dilatators in subjects who snore. Whereas clin-
ical case series seemed to demonstrate efficiency [57–60],
PSG-controlled studies showed contradictory results
[61–63], although it should be noted that there are problems
in objectively describing snoring in PSG (as described in the
sections on diagnostic measures). Consequently, internal and
external nasal dilatators may be useful in snorers with nasal
airflow obstruction caused by the nasal valve.

Long-term use of decongestive nasal spray may damage
the nasal mucosa; thus, permanent use is not recommended.
Nasal dilators and decongestive nasal spray may be used in
combination to mimic the anticipated effect of nasal surgery
on snoring. If snoring is caused by chronic nasal obstruction
(e.g., allergic rhinitis), nasal corticosteroids have been recom-
mended and evaluated in clinical studies. However, a recent
placebo-controlled study could not demonstrate an improve-
ment in snoring [64].

The effect of pseudoephedrine, prokinetic medication (e.g.,
domperidone), and protryptiline [65, 66] as systemic medical
treatment has been examined in clinical studies [65, 66].
Although positive effects have been reported, the potential
side effects of this medication should be considered, especial-
ly given the lack of a medical indication for treatment. Addi-
tionally, those substances usually are not approved for the
treatment of snoring. Consequently, a systemic medicamen-
tous treatment of snoring is not recommended.

Topical medications are offered for the soft palate, includ-
ing oils, sprays, and moistening solutions. A comparison of all
available products cannot be made due to the large number of
products, ingredients, and dosage forms. Two recent placebo-

Lifestyle modification

increased body weight? snoring in 
supine position only?

weight reduction

diagnosis “snoring”
(see diagnostic algorithm)

positional treatment
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conservative / surgical treatment

minimally invasive surgical 
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Fig. 2 Algorithm of therapeutic principles
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controlled studies could not demonstrate a superiority of oil-
based sprays compared to a placebo spray [67, 68]. Convinc-
ing studies demonstrating a potential benefit of this kind of
treatment do not exist to date; therefore, their use cannot be
recommended in the treatment of snoring.

Continuous positive airway pressure (CPAP) regularly im-
proves or eliminates snoring in OSA patients. However, due to
its limited acceptance, compliance, and high cost, it is not used
routinely in the treatment of snoring but may be considered in
select cases.

Intraoral devices

Snoring can be treated successfully with intraoral devices.
Mainly, mandibular advancement devices are used [69] to
enlarge the pharynx in the anterior–posterior dimension by
protruding the mandible. These intraoral devices are identical
to those used in patients with OSA; thus, the majority of
studies evaluating these devices are performed in sleep apnea
patients. Clinical trials for the use of intraoral devices in the
treatment of snoring are significantly less frequent.

Appropriate selection of snoring subjects for this kind of
treatment should be emphasized; however, evidence-based data
or recommendations for appropriate selection are mostly lack-
ing. Nevertheless, the most important selection factors in OSA
patients, such as dental status, mandibular protrusion mobility,
and body weight, are also likely to be appropriate selection
factors in snoring. No validated statement concerning side
effects and compliance in the treatment of snoring with
intraoral devices can be made, as only a limited number of
studies are available, and those studies produced inconsistent
results [70, 71]. The lack of a standardized classification
of side effects and the huge differences between the
different intraoral devices may be the reason for this
(e.g., the varying construction, size, etc. may cause
different side effects). The side effects documented in
OSA, such as hypersalivation and discomfort or pain in
the masticatory muscles or the temporo-mandibular
joint, are also potential side effects in the treatment of
snoring. These effects are mainly transient, however
[71]. Nevertheless, changes in tooth position have been
described in snorers who are treated with a mandibular
advancement device [72]. Regular follow-up by a den-
tist is necessary for early detection of potential dental
side effects [73].

Success rates for treatment with intraoral devices are based
on subjective snoring assessment, and the data are less solid
compared to the success rates of intraoral devices in OSA. In the
evaluation of treatment efficiency of a specific intraoral device,
stability, friction, and compliance need to be taken into account.

According to the literature, an improvement in snoring can
be expected in appropriately selected snoring subjects [71]. A
placebo-controlled clinical trial demonstrated a superiority

over placebo (nonadvancing intraoral device) with regard to
the incidence and loudness of snoring [74, 75]. According to
the authors, a significant improvement of snoring can be
achieved in about two thirds of an appropriately selected
group of snorers [74, 76]. Evaluations of thermoplastic (boil-
and-bite) devices have been controversial, especially regard-
ing efficiency and stability. However, a randomized controlled
study demonstrated the efficiency of a thermoplastic intraoral
device [74].

Adjusting an intraoral device requires specific dental
knowledge (number and stability of teeth, paradontal status,
dental root canal fillings, implants, dentures, etc.) and should
include evaluation of occlusion, end-to-end bite, and function-
al aspects. Therefore, adjustment of an intraoral device by the
user is not recommended.

Recommendation In appropriate cases, treatment of snoring
with an intraoral device can be considered.

Deviating from this point of view, the German Society of
Dental Sleep Medicine (DGZS) argues that “according to stud-
ies regarding long-term treatment, only individually adjusted
custom-made devices should be used [77–80], and they should
be adjusted by licensed dentists [73, 80]. The DGSZ justifies
this recommendation with the fact that for scientific reasons,
only individually adjusted custom-made devices are used to
treat the stomatognathic system (e.g., for temporomandibular
joint disorders, malformations) and that this adjustment is ex-
clusively done by a dentist following clinical examination.”

Surgical treatment

The data on success rates of surgical interventions are often
limited to short-term follow-up studies, and not all interven-
tions have been sufficiently evaluated. These limitations need
to be discussed critically.

In many publications, success rates of certain surgical
interventions are described by percentage rates. These per-
centage rates are based on subjective snoring assessment by
the bed partners. Unfortunately, the definition of therapeutic
success differs broadly between these studies, making scien-
tific meta-analysis impossible. Thus, this guideline disclaims
the usage of percentage rates to describe the success of a
surgical intervention.

In the authors’ opinion, only minimally invasive surgical
procedures should be selected to treat snoring. These proce-
dures are associated with low peri- and postoperative morbid-
ity and complication rates. The surgical intervention should be
selected with regard to individual anatomy. An increased body
mass index lowers the success rates of surgical inter-
ventions; thus, surgical treatment for obese snorers
should be indicated with care.
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Recommendation For the surgical treatment of snoring, min-
imally invasive procedures should be favored.

The techniques used to treat nasal obstruction in snoring
subjects are identical to those generally used to treat nasal
obstruction. There are no surgical interventions for the
nose to specifically treat snoring or sleep-related breath-
ing disorders. In the case of nasal obstruction, nasal
surgery can improve snoring, although the individual
effects and the durability of the results cannot be pre-
dicted. Nasal surgery needs to be based on rhinological
findings and is only indicated for subjects complaining
of nasal obstruction. There is usually no indication for
nasal surgery based on clinical findings or functional
diagnostic measures (e.g., rhinomanometry) alone. The
positive effects on snoring of surgery of the paranasal
sinuses in chronic rhinosinusitis with polyposis are re-
lated to the improvements in nasal airflow [81].

Recommendation If snoring is accompanied by nasal ob-
struction, nasal surgery can be considered.

Soft palate surgery for snoring has changed substantially
since the early 1990s when it consisted of radical tissue
resection. Today, ablative surgery has been replaced by less
invasive, functional, and tissue-sparing techniques. Radical
resections at the soft palate that are often associated with
significant loss of function are no longer indicated. Given that
there is no real medical indication for the treatment of snoring
and the often limited efficacy of surgery for snoring, preserv-
ing the function of the soft palate is of the utmost importance.

The following techniques aim to stiffen the soft pal-
ate and/or to resect excessive soft tissue, thereby reduc-
ing palatal fluttering and snoring. Apart from various
modifications, uvulopalatoplasty (UPP) for resection of
excessive soft tissue, interstitial treatment for stiffening
of the tissue due to scarring (radiofrequency surgery),
and soft palate implants are the most widespread. The
use of scleroting agents [82] is discouraged by the
authors of this guideline, given that the substances used
usually are not approved for this indication.

Extensive data are available for resection of excessive
mucosa with cold instruments (UPP) or with the help of a
laser [83, 84]. In principle, UPP can be performed with vari-
ous tools. These procedures are usually performed under local
anesthesia on an outpatient basis. Postoperative pain is often
significant and requires analgesic medication for 1–2 weeks.
Therefore, the authors argue that this procedure cannot be
classified as minimally invasive. The muscles of the soft
palate need to be conserved as much as possible by the
intervention. There is enough evidence, including controlled
trials, that UPP reduces snoring; however, long-term follow-
up data demonstrate a relapse of snoring in a subgroup of

subjects, potentially requiring additional intervention
[85]. To a comparable extent, this also is true for other
surgical interventions at the soft palate. Further investi-
gation is needed to determine which subjects will ben-
efit long term and which will not.

T h e c l a s s i c s o f t p a l a t e s u r g e r y , t h e
uvulopalatopharyngoplasty (UPPP), always includes tonsil-
lectomy if the tonsils are still present. Therefore, indication
for UPPP with tonsillectomy should be very strict. Less inva-
sive alternative procedures are often available. Nevertheless,
UPPP is an effective procedure to reduce snoring that has been
well studied. Long-term results up to 10 years post-
intervention exist [86]. A reduction in the treatment effect
during the first year should be expected in a subgroup of
subjects [87].

The efficacy of stiffening of the soft palate using
interstitial tissue coagulation (radiofrequency surgery)
has been demonstrated in placebo-controlled trials [88].
Although snoring typically cannot be eliminated
completely, the procedure is safe and effective to treat
snoring [89]. Efficacy increases if the treatment is com-
bined with limited resection of excessive soft tissue
(UPP) (e.g., radiofrequency-assisted uvulopalatoplasty
(RF-UPP)). This combined approach, however, is asso-
ciated with higher postoperative morbidity [90].

Soft palate implants can reduce snoring in the major-
ity of subjects and are associated with minimal postop-
erative morbidity [91]. Anatomical requirements include
adequate thickness of the velum so that the implants
can be placed securely in the musculature. Extrusion
rates of 5 % have been described for the polyester-
made implants. A relapse in snoring can be expected
in a subgroup of subjects after initial success [92].
Excessive soft tissue cannot be reduced or resected with
this technique. Adding conservative soft tissue resection
can be considered in those cases.

Recommendation If the velum is presumed to be the
origin of snoring, surgical interventions such as UPP,
radiofrequency surgery, or soft palate implants may be
considered as single procedures or in combination based
on individual anatomy. Also, UPPP can be considered,
although it leads to higher postoperative morbidity and
complication rates.

There is no indication for invasive surgical ap-
proaches at the tongue (midline glossectomy or related
approaches) or interventions to enlarge the retrolingual
airway space (hyoid suspension, genioglossus advance-
ment, tongue suspension). Less invasive surgery at the
tongue base (e.g., reduction of the lingual tonsil, radio-
frequency surgery) can be considered in select cases.

Interstitial radiofrequency surgery for stiffening of the
tongue base or a reduction of the lingual tonsil can be
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regarded as minimally invasive surgery at the tongue
base. Initial data confirm a limited reduction in snoring
for isolated radiofrequency surgery [93]. Comparable
data for the reduction of the lingual tonsil are not
available to date.

Recommendation If the tongue base is presumed to be the
origin of snoring, radiofrequency surgery of the tongue base
or reduction of the lingual tonsil may be performed with
regard to individual anatomy.

Summarizing recommendation Select minimally invasive sur-
gical interventions at the soft palate can be recommended for
the treatment of snoring as long as the individual anatomy is
suitable. Treatment selection is highly dependent on the indi-
vidual anatomy.

Aftercare

After an adequate period of time following therapeutic
intervention, the therapeutic outcome should be assessed
for quality control or, if necessary, for the planning of
additional therapeutic steps. Additional follow-up would
be desirable. Postoperative follow-up after 2–3 months
and at 1 year is recommended. This is also useful as
part of quality management. If symptoms return after
time, the sleep medical history, clinical examination
and, if necessary, sleep testing should be repeated to
detect a potential progression toward sleep-disordered
breathing.
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Guideline report

The current guideline was initiated by the German Society of Otolaryn-
gology Head and Neck Surgery (Deutsche Gesellschaft für Hals-Nasen-
Ohrenheilkunde, Kopf- und Hals-Chirurgie e.V., DGHNO), and the first
author of the guideline (Stuck) was assigned its development. In order to
provide an interdisciplinary approach, all involved societies and interest
groups were contacted and asked for participation in May 2012. The
following societies and institutions were contacted: German College of
General Practitioners and Family Physicians (Deutsche Gesellschaft für
Allgemein- und Familienmedizin, DEGAM) German Sleep Society
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(Deutsche Gesellschaft für Schlafforschung und Schlafmedizin, DGSM),
German Respiratory Society (Deutsche Gesellschaft für Pneumologie,
DGP), German Society of Oral and Maxillofacial Surgery (Deutsche
Gesellschaft für Mund-, Kiefer- und Gesichtschirurgie, DGMKG), Ger-
man Occupational Union of Otorhinolaryngologists (Deutscher
Berufsverband der Hals-Nasen-Ohrenärzte), German Society of Dental
Sleep Medicine (Deutsche Gesellschaft zahnärztliche Schlafmedizin,
DGZS), and the Union of Chronic Sleep Disorders (Allgemeiner Verband
chronische Schlafstörungen Deutschland e.V., AVSD) as representatives
of self-help organizations. These institutions were asked to delegate
representatives for the nominal group process and to delegate authors
for the guideline in order to achieve an interdisciplinary approach at an
early stage of the guideline.

Consecutively, the DGMKG delegated one representative to be an
author and a member of the nominal group process. The DEGAM
decided not to take part in the process. Initially, the DGSM and the
DGP were willing to be part of the process and delegated authors, but
both withdrew from the process at a later stage. The DGSZ, the Occupa-
tional Union of Otorhinolaryngologists, and AVSD did not delegate
authors for the guideline but took part in the nominal group process.

Setting and date of the nominal group process and Delphi process

The nominal group process to revise the existing guideline
took place in Mannheim, Germany on February 21, 2013 under
the direction of Helmut Sitter (Marburg). The members of this
meeting were given a draft of the guideline prior to the meeting.
Based on this draft and according to the formal rules of a
nominal group process, the content of this draft was discussed
and controversial aspects were voted on in order to reach a
consensus. A simple majority was enough during voting. The
following delegates were part of the group process: Alfred Dreher
(DGHNO), Clemens Heiser (DGHNO), Gerald Gronke (German
Occupational Union of Otorhinolaryngologists), Michael Herzog
(DGHNO), Joachim T. Maurer (DGHNO), Reinhard Müller
(AVSD), Hans Pistner (DGMKG), Susanne Schwarting (DGZS),
Helmut Sitter (AWMF), Boris A. Stuck (DGHNO), and Thomas
Verse (DGHNO).

The revised guideline resulting from the nominal group process was
further discussed in a nonanonymized Delphi process. The members of
the Delphi process were the authors of the guideline as well as the
members of the nominal group process.

In order to provide the recommendations of this guideline, two formal
consensus processes were combined: the nominal group process and the
Delphi process. In a nominal group process, all members meet in strictly
structured conditions under direction of a neutral mediator. The process is
subdivided into the following steps:

1. Presentation of the statement to be evaluated.
2. Every member revises the statements and makes comments on the

statements and presented algorithms.

3. A neutral mediator collects these revisions and comments. Similar
comments are summarized.

4. For every suggestion, there is a vote to determine if there should be
a discussion about the topic.

5. Suggestions are ranked for discussion.
6. Discussion takes place according to this ranking.
7. The vote of the majority is recorded and the guideline is revised

according to this vote before the next meeting.
8. At the next meeting, all steps (1–6) are repeated.
This process is repeated until consensus is reached. For all questions

and suggestions that were ranked as less important, the nonanonymized
Delphi process (or Delphi technique) was used. The Delphi process has a
similar formal structure, but in contrast to the nominal group process
described above, the members do not meet in person to reach consensus
but communicate in written form.

Funding and conflict of interests

The guideline was developed with funding from the German Society
of Otolaryngology, Head and Neck Surgery (DGHNO) without external
funding. All authors revealed potential conflicts of interests (e.g., rela-
tionships with the pharmaceutical industry and manufacturers of medical
devices). Those potential conflicts of interests were evaluated by a team
of coordinators, and it was determined that none should prevent any of the
authors’ participation in the process. The authors’ conflict of interest
statements were collected and are presented as a supplement to this
guideline.

Validity and update of the guideline

This guideline will be valid until August 2016. At that time, a revision
of the content and a potential update to the guideline will take place. If the
coordinator of the guideline becomes aware of any new and important
findings that require an update to the guideline in the meantime, an update
will be made earlier.

Passage of the guideline

After finalization of the Delphi process, the guideline was
presented for revision and comment to the headquarters of the
involved societies as well as to the German Society of Dental,
Oral and Craniomandibular Sciences (Deutsche Gesellschaft für
Zahn-, Mund- und Kieferheilkunde, DGZMK). The Occupational
Union, the AVSD, the DGMKG, and DGZMK had no further
comments. The DGZS required inclusion of a diverging statement
concerning treatment with intraoral devices, which can now be
found in the corresponding section of the guideline. In July 2013,
this version of the guideline was presented to and approved by
the initiator of the guideline, the German Society of Otolaryngol-
ogy Head and Neck Surgery.
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