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Mouth Breathing:
Physical and Morphological

Conseguences

P. McKeown; M. Macaluso

reathing is one of the most vital functions of the
human body. Every breath we take can have a
positive or negative impact on our bodies de-
pending on how it is performed; and it has been
well established that normal breathing should be
achieved through the nose. However, it may be detoured to
the oral cavity in the presence of an airway obstruction.35
During normal breathing, the abdomen gently expands
and contracts with each inhalation and exhalation. There
is no effort involved, the breath is silent, regular, and most
importantly, through the nose. Abnormal breathing or mouth
breathing on the other hand; is often faster than normal,
audible, punctuated by sighs, and involves visible movements
of the upper chest. This type of breathing is normally only
seen when a person is under stress, but for those who habit-
ually breathe through their mouths, the negative side effects
of stress and over-breathing become chronic. Habitual mouth
breathing has serious implications on an individual’s lifelong
health, including the development of the facial structures.
This article explores the benefits of nasal breathing over
mouth breathing, and provides a self-help exercise to help
decongest the nose.

1. Nasal breathing and the Importance of
Nitric Oxide
Nasal breathing has been well documented to providing var-
ious benefits. The nose is equipped with a complex filtering
mechanism which purifies the air we breathe before it enters
the lungs. Breathing through the nose during expiration
helps maintain lung volumes and so may indirectly determine
arterial oxygenation.28

One of the most important reasons for nasal breathing, is
due to the production of nitric oxide (NO).9 NO exists in the
human breath, but little is known about its site of origin or
enzyme source. Most NO in normal human breath derives
locally from the nose where it can reach high levels during
breath-holding.39 This incredible molecule, is said to be pro-
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duced in mammalian cells by specific enzymes and is believed
to play a vital role in many biological events including regula-
tion of blood flow, platelet function, immunity, and neurotrans-
mission.'8 Although this gas is produced in minute amounts,
when it is inhaled through the nose into the lungs, it will follow
the airstream to the lower airways and the lungs where it aides
in increasing arterial oxygen tension; hence enhancing the lungs
capacity to absorb oxygen.18 Nitric Oxide also plays an import-
ant role in reducing high blood pressure, maintaining homeo-
stasis, immune defense and neurotransmission.6

2. Effects of Mouth Breathing

Habitual mouth breathing, conversely involves an individual
breathing in and out through the mouth for sustained periods
of time, and at regular intervals during rest or sleep.

It is well documented that mouth breathing adults are
more likely to experience sleep disordered breathing, fatigue,
decreased productivity and poorer quality of life than those
who nasal-breathe.16.22,23 In children, the harmful effects of
mouth breathing are far greater, since it is during these for-
mative years that breathing mode helps to shape the orofacial
structures and airways.

Children whose mouth breathing is left untreated for ex-
tended periods of time, can set the stage for lifelong respiratory
problems and including, a less attractive face to name a few. As
a result, malocclusions such as a skeletal Class II or Class III,
along with a long lower face height (characterized as “long face
syndrome”), and high palatal vaults may also be noted.14 These
resultant craniofacial alterations associated with mouth breath-
ing can significantly aggravate or increase the risk of snoring
and obstructive sleep apnea in both children and adults.

A study conducted by Fitzpatrick et al, demonstrated the
critical role of the soft palate in determining oral or nasal air-
flow. The study showed that during mouth breathing, the soft
palate will tend to move posteriorly against the posterior pha-
ryngeal wall, thus closing the nasopharyngeal airway. Where-
as, during nasal breathing, the soft palate moves inferiorly and



anteriorly until it lays against the dorsum of the tongue, thus
closing the oropharyngeal airway.

The opening of the mouth during sleep in normal subjects
and in patients with obstructive sleep apnea was also docu-
mented in this study. Mouth opening, even in the absence
of oral airflow, has been shown to increase the propensity to
upper airway collapse. The two most likely explanations for
the latter finding are that jaw opening is associated with a pos-
terior movement of the angle of the jaw and compromise of the
oropharyngeal airway diameter, and that posterior and inferior
movement of the mandible may shorten the upper airway
dilator muscles located between the mandible and hyoid and
compromise their contractile force by producing unfavorable
length-tension relationships in these muscles.]0 Therefore, it is
of utmost importance to address mouth breathing accordingly.

Unfortunately, it has been noted that there is a lack of
awareness regarding the negative impact of airway obstruction
via mouth breathing on normal facial growth and physiolog-
ic health; and as a result, may be confused for (ADD) and
hyperactivity.'4 According to the National Sleep Foundation,
attention deficit hyperactivity disorder (ADHD) is linked to a
variety of sleep problems. Children and adults behave differ-
ently as a result of sleepiness. Adults usually become sluggish
when tired while children tend to overcompensate and speed
up. For this reason, sleep deprivation is sometimes confused
with ADHD in children. Children may also be moody, emo-
tionally explosive, and/or aggressive as a result of sleepiness.
In a study involving 2,463 children aged 6-15, children with
sleep problems were more likely to be inattentive, hyperactive,
impulsive, and display oppositional behaviors.35,37.5

Another study published in the International Journal of Pe-
diatrics investigating the long-term changes to facial structure
caused by chronic mouth breathing noted that this seemingly
‘benign’ habit “has in fact immediate and/or latent cascading
effects on multiple physiological and behavioral functions.”29
Therefore, with this in mind, mouth breathing can have a
tremendous impact on the mental and physical health of chil-
dren; as it can be associated with the restriction of the lower
airways, poor quality of sleep, reduced cognitive functioning
and a lower quality of life.5

3. Prevalence, Causes and Physical Manifestations
of Mouth Breathing

Brazilian researchers investigating the prevalence of mouth
breathing in children ages three to nine found that a 55%
random selection of 370 subjects were mouth-breathers.2
Reported causes of mouth breathing included: allergic rhinitis
(81.4%), enlarged adenoids (79.2%), enlarged tonsils (12.6%),
and obstructive deviation of the nasal septum (1.0%). The
main clinical manifestations of mouth-breathers were: sleeping
with the mouth open (86%), snoring (79%), itchy nose (77%),
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drooling on the pillow (62%), nocturnal sleep problems or
agitated sleep (62%), nasal obstruction (49%), and irritability
during the day (43%).3 Although allergic rhinitis is considered
one of the leading causes of respiratory obstruction; it is of
utmost importance to note that upon the first onset of nasal
congestion, a feeling of air deprivation occurs, causing the
individual to switch to mouth breathing.4

Another study conducted by Pereira et al, demonstrated
that orofacial changes were noted in mouth breathers such as:
half-open lip and lower tongue position, lip, tongue and cheek
hypo-tonicity, and tongue interposition between the arches
during deglutition and phonation.26

3.1 Effect of Low Tongue Position
A mouth breather carries the tongue in a low downward posi-
tion, creating an airspace which allows the person to breathe
more freely; and as a result it can lead to abnormal tongue
activity. This abnormal tongue activity, can exert an excessive
force upon the dentition during swallowing, contributing to
malocclusions in children; and leading to periodontal disease
and atypical myofascial pain in adulthood.12,:33 This displacing
force and misdirection of the tongue, can additionally contribute
to microscopic changes in the attachment apparatus; leading to
increased tooth mobility and advancing periodontal disease.

Furthermore, this low tongue resting posture can contrib-
ute to various morphological changes to the orofacial struc-
tures; and consequently, Orofacial Myofunctional Disorders
(OMDs) may develop as well. “OMDs are disorders pertain-
ing to the face and mouth and may affect, directly and indi-
rectly, chewing, swallowing, speech, occlusion, temporoman-
dibular joint movement, oral hygiene, stability of orthodontic
treatment, facial esthetics, and facial skeletal growth.”25 The
most common forms of OMDs include: oral breathing or lack
of habitual nasal breathing; habitual open mouth posture, and
lack of lip seal with patent nasal passages; reduced upper lip
movement with or without a restricted labial frenum; restrict-
ed lingual frenum, from borderline to ankyloglossia; anterior
or lateral tongue thrust at rest (static posture); low and forward
tongue position at rest, usually accompanied by an increased
verticle dimension; inefficient chewing (related or not) to
temporomandibular joint (TM]) disorders or malocclusion;
atypical swallowing, with or without a tongue thrust (dynamic
posture); oral habits; and forward position of the head at rest,
during chewing and during swallowing to name a few.25

The resting posture of the tongue plays a pivotal role since
its effects are far more constant than atypical swallowing.
Mouth breathing encourages incorrect positioning of the
tongue (on the floor of the mouth), while nasal breathing
naturally places the tongue in its proper resting position (on
the roof of the mouth), and most important of all aides in
achieving a lip seal.
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A study conducted by Schmidt et al, indicated that correct
tongue resting position (on the roof of the mouth) resulted in
a significant activity in the temporalis and suprahyoid muscles
as well as a significant reduction in heart rate variability when
compared with a low tongue resting position (on the floor of
the mouth).27 In other words, a proper tongue resting posture
is essential for achieving orofacial balance.

3.2 Postural Problems

In addition to abnormal swallowing patterns and facial
characteristics, postural problems may also be present in those
who habitually breathe through their mouth. Mouth breathers
tend to assume a characteristic posture, carrying their heads
forward in order to compensate for the restriction to their
airways and make breathing possible.

A study conducted by Okuro et al, demonstrated how the
respiratory biomechanics and exercise capacity were negatively
affected by mouth breathing; and that the presence of moderate
forward head posture acted as a compensatory mechanism in
order to improve respiratory muscle function.24 This forward
head posture often leads to muscle fatigue, neck pain, tension in
the temporomandibular joint area, spinal disc compression, early
arthritis, tension headaches, and dental occlusal problems.8

4. Multidisciplinary approach

In order to achieve proper oronasal balance, a patient must
be examined as a whole in a multidisciplinary approach. “It
is of fundamental importance to obtain information from the
parents/guardians during the medical interview. Therefore,
questions about the child’s sleep patterns, if he/she sleeps
with the mouth opened, if there is noisy breathing, if the
child lacks concentration at school, if the child feels sleepy
during the day, if the pillow is wet in the morning; these
questions should all be recorded, because they represent
important elements in the diagnosis of oral breathing.”38
Although there is no discernible test to identify mouth
breathing, simply observing an individual’s resting breathing
habits for at least three minutes can form part of a diagnosis
for both children and adults.

It is important to note that an accurate diagnosis of mouth
breathing cannot be done with data alone. Therefore, it is
recommended to also carry out the Glatzel metal plate test
and the time through which the child keeps water in her/his
mouth with the lips sealed and without swallowing it, since
the results may differ and complete each other.38

A team of qualified professionals such as Pediatricians, Ear
Nose and Throat Doctors, Orthodontists, Dentists, Dental
Hygienists, Myofunctional Therapists, Buteyko Breathing
Specialists, and Speech Pathologists to name a few; can help
arrest the cascading effects associated with mouth breathing.
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Management of Nasal Congestion
Proper management and early detection of nasal congestion is
key to arresting mouth breathing in an individual. As previously
stated, mouth breathing can be a result of various origins asso-
ciated with respiratory obstruction; such as allergic rhinitis.
Therefore, with rhinitis being one of the leading causes of
nasal obstruction, some of the most common treatments used
for treating rhinitis include: trigger avoidance, decongestants,
corticosteroids or allergy shots. While these offer some thera-
peutic benefits; for some, they may be effective only for as long
as treatment continues. Meanwhile, the individual becomes
accustomed to breathing through their mouth and will likely
continue this habit even after their nasal airways have cleared,
causing a vicious cycle of recurrent congestion. While it may
seem counterintuitive nasal breathing is essential for decon-
gesting the nose, along with breathing exercises designed to
open the airways, such as the Buteyko Breathing Method.
The Buteyko Method, developed in the 1950s by Russian re-
spiratory physiologist Dr. Konstantin Buteyko, was subject to a
study investigating its effectiveness for the treatment of chronic
rhinitis in asthma. The study validated evaluations, including
the Sinonasal Outcome Test (SNOT); which showed a 71%
reduction of rhinitis symptoms at the three month follow up.!
The Buteyko Breathing Method features a measurement
appraisal known as the Control Pause, a breath hold exercise
to unblock the nose, and reduced breathing exercises to reset
breathing volume towards normal.19

Nasal Decongestion Exercise
The nose can be unblocked for both allergic and non-allergic
rhinitis by performing a breath hold as follows:

* Take a small, silent breath in and let a small, silent breath
out through your nose;

* Pinch your nose with your fingers to hold your breath;

* Walk as many paces as possible with your breath held. Try
to build up a feeling of air shortage, without overdoing it
of course!

* When you resume breathing, do so only through your
nose; your breathing must be calmed immediately;

* After resuming your breathing, your first breath is likely
to be larger than usual. Calm your breathing as soon as
possible by suppressing your second and third breaths;

* You should be able to recover from this breath hold within two
to three breaths. If not, you have held your breath for too long;

* Wait for a minute or so and repeat the exercise;

* Repeat this exercise five or six times until the nose is
decongested.

It is important to remember that holding your breath sharply increases

the concentration of nitric oxide in the nasal cavity resulting in the dila-
tion of nasal passages and re-establishing smooth, easy nasal breathing.
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In conclusion, it is essential for medical and dental profes-
sionals to assess mouth breathing in children and adult pa-
tients. If mouth breathing is treated early, its negative effects
on facial and dental development, along with the medical and
social problems associated with it, can be reduced or averted.!4

As healthcare professionals, we are afforded the perfect
opportunity to observe whether patients habitually breathe
through their mouths, and to offer practical and effective
life-changing recommendations. OH

Oral Health welcomes this original article.
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