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Abstract

Introduction. Mouth breathing is a  pathological functional condition in which breathing occurs 
predominantly or exclusively through the mouth. It is observed in people of different age groups, 
especially in children. The prevalence of mouth breathing among children is 50‑56%. It is not just 
a  bad habit, but a  complex, multidimensional problem closely related to the processes of craniofacial 
development and a general functional state of the organism.
Aim. The aim of the study is to summarize modern scientific ideas on the issue of mouth breathing in children.
Materials and methods. The retrospective analysis of relevant articles from scientific online services 
using keywords was conducted.
Results. The article analyzes the data on the causes of mouth breathing in children and the classification 
of etiological factors is provided. The etiology of this problem is most often associated with congenital or 
postnatal nasal obstruction. Prolonged mouth breathing contributes to the development of orthodontic 
pathology in children, disrupts the postural pattern and causes changes in the position of the skull. The 
main methods for determining the type of breathing include clinical examination, respiratory tests, 
nasopharyngoscopy, acoustic rhinometry, rhinomanometry, radiological methods (cephalometry, cone-
beam computed tomography) and methods for predicting the difficulty of airway intubation. The article 
describes the X-ray methods of craniocervical analysis according to M.  Rocabado and the assessment of 
the linear dimensions of the upper airways proposed by McNamara. The key principles of orthodontic 
management of mouth breathing-related complications in children are also highlighted. Myofunctional 
appliances help to normalize nasal breathing, correct the position of the tongue and improve the overall 
myofunctional balance of the child’s body. Patients with impaired nasal respiration are recommended the 
orthodontic method of rapid maxillary expansion (RME).
Conclusions. Prolonged mouth breathing negatively affects the development of the child’s facial skeleton 
and their occlusion; therefore, it requires a  multidisciplinary approach involving a  pediatrician, an ENT 
specialist, a pediatric dentist and an orthodontist.
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INTRODUCTION

The functions of the maxillofacial area, such as 
breathing, swallowing, sucking, chewing and speech, are 
normally balanced in the body and the disruption of any of 
them leads to abnormal development of the bone and soft 
tissue structures of the craniofacial complex  [1]. Mouth 
breathing, as a pathological functional state, affects people 
of all ages, especially children, and it is not just a habit, 
but a  complex, multifaceted problem that is intertwined 
with numerous aspects of the craniofacial development 
and functional health of a person  [1‑3]. Mouth breathing 
is considered breathing only through the mouth or through 
the mouth and nose. Its prevalence among children is 

50‑56%. Such atypical breathing becomes a  problem 
especially if it is chronic, that is, it lasts for a significant 
period of time, from 6 months or longer [4, 5]. Taking into 
account more and more scientific and clinical evidence 
that mouth breathing can significantly affect craniofacial 
development, timely orthodontic diagnosis and therapy 
are crucial for children with nasal breathing disorders [6].

AIM

The aim of the study is to systematize the data of 
the scientific literature regarding modern views on the 
problem of mouth breathing in children.
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MATERIALS AND METHODS

The study was conducted in the form of a systematic 
literature review in accordance with PRISMA 
recommendations. The search for scientific sources was 
carried out using keywords, applying the logical operators 
AND/OR, through retrospective analysis in the PubMed, 
ResearchGate, and Scopus databases for the period 
2015‑2025. Publications in English with full text were 
analyzed, and only secondary data from open sources 
were studied.

The inclusion criteria were: original and review 
studies involving children, devoted to the topic of mouth 
breathing and its consequences, the availability of the full 
text of the article, and the English language of the article. 
Exclusion criteria were studies on adults, experimental 
work on animals, and duplicate publications.

The selection of scientific studies was carried 
out in two stages: first, the titles and abstracts of the 
articles were screened, then the full text of the articles 
was analyzed for compliance with the inclusion 
criteria. Information on the design, sample size, age of 
participants, and main results of the study was extracted 
from each selected publication. The data obtained was 
analyzed, summarizing current scientific approaches to the 
problem of mouth breathing in children.

RESULTS

Sim and Finn (1987) classified mouth breathing in 
children by etiology as follows:

• Airway obstruction: during nasal breathing 
children have increased resistance to air flow due to 
obstruction in the upper airways, namely, enlarged nasal 
conchae, adenoids, and hypertrophy of palatine tonsils. 
These pathological conditions may be the result of allergy, 
chronic nasopharyngeal infections, atrophic rhinitis, hot 
and dry climate conditions and polluted air. The child is 
forced to breathe through the mouth.

• Habitual mouth breathing: the child constantly 
breathes through the mouth by habit although the airway 
obstruction has already been eliminated.

• Anatomical abnormalities such as narrowing of the 
nasal passages, nasal septum deviation or curvature, nasal bone 
spurs, short upper lip that interfere with full nasal breathing or 
allow air to pass excessively through the oral cleft [1].

Dentomaxillofacial disorders associated with mouth 
breathing. Clinical signs of malocclusion may vary 
depending on the etiological factors of mouth breathing. 
For example, hypertrophy of the pharyngeal tonsil 
contributes to the development of a  V-shaped narrowing 
of the maxillary arch, incompetent lips, and a  distal 
position of the mandible, as well as a high prevalence of 
Class  II Division 1 malocclusion according to Angle  [7]. 
When hypertrophied palatine tonsils block the lower part 

of the upper airway, forcing the child to push the mandible 
forward to increase the width of the oropharyngeal airway, 
this often leads to the formation of Class III malocclusions 
and a tendency toward crossbite of the anterior teeth [8].

Children who breathe orally have clear differences in 
the size and position of craniofacial structures compared to 
those who breathe through the nose, and these differences 
become more pronounced in adolescents; thus, the 
height of the lower face increases, and the hyoid bone 
occupies a  lower position relative to the plane of the 
mandible [2, 9]. Nasal breathing disorders in children cause 
a  tendency for the mandible to rotate clockwise, leading to 
a disproportionate increase in the anterior height of the lower 
face and a decrease in its posterior height. As a  result, the 
face assumes an elongated shape. The lips do not close, the 
upper lip is short, the lower lip is turned out and a gummy 
smile appears  [10,  11]. Thus, according to cephalometric 
data, children with mouth breathing exhibit the features 
in the skeletal structure, such as an increased ANB angle 
and intermaxillary divergence (ANS-PNS/Go-Me), which 
indicate a dolichofacial pattern of Class II [10, 12].

The type of breathing and the position of the tongue 
at rest are the two most noticeable factors in predicting the 
development of malocclusion in a  child. In particular, the 
oral type of breathing and a low position of the tongue at rest 
increase the risk of developing dentofacial abnormalities by 
3 times [13]. It is believed that in cases of mild obstruction 
of the upper airways, for example, with mild tonsillar 
hypertrophy, malocclusion may be a  determining factor in 
the development of mouth breathing. Conversely, in cases of 
pronounced tonsillar hypertrophy, malocclusion is likely to 
be its consequence [14].

The effect of mouth breathing on posture and 
sensory systems. Mouth-breathing children have 
a  characteristic posture; they push their heads forward 
to facilitate breathing. Patients with mouth breathing are 
also diagnosed with cervical hyperlordosis and a  head 
extension with a  change in the center of gravity of the 
skull relative to the entire axis of the trunk [10] (Fig. 1).

There is a  correlation between the position of the 
head and various sensory systems. The degree of forward 
head extension in children who breathe through the mouth 
correlates with increased visual, somatosensory, and 
vestibular disorders [9].

The most common methods for analyzing 
craniocervical posture are lateral cephalometry and 
cone-beam computed tomography (CBCT). Among the 
methods of postural analysis proposed by various authors, 
it is worth noting the craniocervical cephalometric 
analysis according to Mariano Rocabado, which includes 
the assessment of the inclination of the head relative to the 
cervical spine and the position of the hyoid bone, namely:

• Measurement of the craniocervical angle (norm 
101±5֠). An angle of 96֠ and less diagnoses head extension, 
an angle of 106֠ and more head flexion.



ПРАКТИЧНА ДОКАЗОВА МЕДИЦИНА: ПОРІВНЯЛЬНІ ОГЛЯДИ

Клінічна та профілактична медицина, № 3 (49) / 2026 157

Figure 1. Postural and occlusal differences in a child with mouth breathing compared to normal nasal breathing.

• Assessment of the position (inclination) of the 
cervical vertebrae by the distance between Co-C1 and 
C1-C2 (craniovertebral functional spaces according to 
M. Rocabado). The norm is 6.5±1‑2.5 mm [15].

• Assessment of the position of the hyoid bone by 
the height of the hyoid triangle (according to R.  Bibby 
and C.B.  Preston, 1981) and the tongue. Normally this 
indicator is 5.0 ± 2.0 mm and the tongue should occupy 
the entire arch of the hard palate [16]. If there is a space 
between the tongue and the palate on an X-ray picture or 
CBCT section this indicates a pathological position of the 
tongue and its function that may result in narrowing of the 
airway at the oropharynx level [17].

Diagnosis of the functional state of the airway and 
breathing pattern. Early diagnosis is very important for 
the correction of mouth breathing. Diagnostic breathing 
tests are performed when a child is awake, sits with their 
head straight keeping their lips closed and breathing 
calmly  [4]. The mirror test, also called the «fog» test, is 
performed as follows. A two-sided mirror is held between 
the nose and mouth. Fogging on the nasal side of the 
mirror indicates nasal breathing while fogging on the 
oral side indicates oral breathing. When using Massler’s 
water holding test, the patient is asked to hold a mouthful 
of water. At the same time a  child breathing through the 
mouth will not be able to hold water for a  long time. 
When using a  test with cotton strands (Massler and 
Zwemer), butterfly-shaped cotton strands are placed 
over the upper lip below the patient’s nostrils. During 
exhalation, if the fibers move downwards, a  patient is 
considered to have nasal breathing, and if the fibers flutter 
upwards, then this is a patient with oral breathing [1].

The gold standard of ENT diagnostics is flexible 
(fiberoptic) nasopharyngoscopy. The degree of adenoid 
hypertrophy is assessed on a  scale from 0 to 3, where 

0: adenoid tissue is absent; 1: small adenoids occupy less 
than 1/2 of the lumen of the posterior nasal passages; 
2: adenoids occupy 1/2 of the lumen of the posterior 
nasal passages; 3: adenoids occupy more than 2/3 of the 
lumen of the posterior nasal passages  [18]. The state of 
the respiratory airways in children can also be assessed 
by performing methods such as acoustic rhinometry, 
rhinomanometry and using a  peak nasal inspiratory flow 
meter  [4]. An additional method for diagnosing and 
assessing the effectiveness of orthodontic treatment in 
children with oral breathing is surface electromyography 
of the orofacial and cervical muscles  [19]. It is also 
possible to apply the methods in orthodontic diagnostics 
that are used to predict the difficulty of airway intubation, 
namely Quinn nasal competence tests, visualization of the 
oropharyngeal area according to the Mallampati scale, 
upper lip bite test, and measurement of the mandibular 
space by the thyromental distance (Patil test) [20].

Lateral cephalometry and CBCT can be used 
to calculate the volume of the nasopharyngeal space 
and the size of the adenoids, as well as to study the 
structure of the patient’s skeleton by assessing various 
angles and measurements. The relatively low cost, 
availability of these methods, non-invasiveness and good 
correlation with the results of nasopharyngoscopy are 
the advantages of using such radiological diagnostics. 
Common radiological methods for assessing the size 
of adenoids are the methods according to Fujioka 
(adenoid-nasopharyngeal ratio), Johanneson, and 
Cohen-Konak [21‑23].

To assess the linear dimensions of the upper respiratory 
tract at the level of the nasopharynx and oropharynx on 
lateral cephalometry, the James  A.  McNamara method 
is used. Two parameters are assessed. First, the upper 
pharyngeal airways are measured as the shortest distance 
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parallel to the mandibular plane (MP), from the posterior 
wall of the pharynx to the middle of the posterior contour of 
the soft palate. The normal value in an adult is 17 ± 4 mm. 
A  decrease in this parameter is interpreted as an indicator 
of an impairment of the width of the upper respiratory 
tract. Second, the lower pharyngeal airways are assessed 
as the distance measured on the mandibular plane (MP) 
from the posterior wall of the tongue to the posterior wall 
of the pharynx. The normal value for an adult woman is 
11.3 ± 4 mm, and for an adult man 13.5 ± 4 mm [24].

Orthodontic correction of mouth breathing. After 
eliminating the causes of mouth breathing, for orthodontic 

correction of the habit of breathing through the mouth, 
children are recommended to perform myogymnastic 
exercises for the orbicularis oris muscle, use of 
myofunctional appliances, namely orthodontic plates and 
trainers  [1]. Such appliances help to normalize breathing 
through the nose, correct the position of the tongue and 
improve the overall myofunctional balance of the child’s 
body. One of the newest orthodontic developments for 
this purpose, which has appeared in Ukraine recently, 
is the Froggy Mouth appliance. It is a  small removable 
appliance made of thermoplastic material that is placed 
between the lips (Fig. 2).

Figure 2. Patient wearing Froggy Mouth appliance.

The appliance forces the lips to separate during 
swallowing, forming a correct swallowing with the tongue 
resting on the palate, and it also stimulates the contraction 
of the orbicularis oris muscle to hold the appliance in 
a stable position. The action of Froggy Mouth is to inhibit 
the facial nerve which prevents the contraction of the 
muscles around the mouth during swallowing. Inhibition 
of the facial nerve activates the action of its antagonist 
the trigeminal nerve which controls the respiratory 
centers through its sensitive nucleus and promotes the 
restoration of nasal breathing. The use of the appliance 
for 15  minutes a  day during play activities promotes the 
correct position of the tongue, stimulates muscle training, 
and, ultimately, forms a new swallowing pattern [25].

Orthodontic patients with a  history of mouth 
breathing often exhibit a narrowing of the maxillary arch. 
They are recommended rapid maxillary expansion (RME). 
This enhances the flow of air through the nose. The 
increase in intranasal space occurs due to the separation of 
the external walls of the nasal cavity [26].

DISCUSSION

The etiology of mouth breathing is multifactorial. 
Most often, it is associated with nasal obstruction, which 

may be the result of congenital or postnatal causes. This 
condition increases airflow resistance and impairs sucking 
and swallowing reactions, increasing the risk of aspiration 
or other respiratory distress conditions. In addition, it 
alters the «trophic» flow of sensory information to the 
olfactory brain. Mouth breathing becomes not only 
a  functional adaptation, but also a  factor contributing to 
the progressive development of orthodontic pathology in 
children [7, 8].

Mouth breathing has a  negative effect on the 
condition of the gums in the oral cavity: constant drying 
causes irritation of the mucous membrane, accumulation 
of dental plaque, and an increase in the bacterial 
population. Impaired nasal breathing causes a  change 
in the position of the tongue. This ultimately leads to an 
incorrect position of the lower jaw, causing changes in the 
muscle activity of the neck and face [1, 13, 14]. Prolonged 
mouth breathing changes the child’s postural pattern and 
causes changes in head position, in particular an increase 
in craniocervical extension as a compensatory mechanism 
to maintain airway patency [9, 10].

The main clinical methods for determining the type 
of breathing are interviewing the child and his parents, 
visual assessment of posture, proper clinical examination, 
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which includes studying all intraoral and extraoral signs, 
and breathing tests and X-rays [1, 4, 16, 19‑23].

Thus, mouth breathing is not only a  compensatory 
mechanism for nasal obstruction, but also an important 
risk factor for the development of orthodontic pathology 
and postural balance disorders. Early diagnosis and an 
interdisciplinary approach (pediatrician, otolaryngologist, 
orthodontist) are key to preventing long-term functional 
and morphological changes.

CONCLUSIONS

Chronic mouth breathing in children has 
a  significant negative impact on the growth of the facial 
skeleton and dental occlusion. The pathogenesis is 
complex and multifactorial. Therefore, children who 
breathe through their mouth for a  long time deserve 
special attention from an orthodontist. The management 
of a  child with a  mouth-breathing pattern is best done 
using a multidisciplinary approach in which a pediatrician 
or family doctor, an ENT specialist, a  pediatric dentist, 
and an orthodontist play a key role. Since there is a close 
relationship between mouth breathing and dentofacial 
abnormalities, other doctors should immediately 
refer a  child to an orthodontist for further orthodontic 
rehabilitation after detecting chronic nasal breathing 
disorders in a child.

Perspectives for future research. It is advisable 
to focus further scientific research on multidisciplinary 

strategies for treating mouth breathing in children. This 
approach will allow for the improvement of comprehensive 
protocols for the early diagnosis and treatment of this 
pathology.
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Резюме

РОТОВЕ ДИХАННЯ У ДІТЕЙ
Майя В. Єрмолаєва, Світлана П. Ярова, Олена А. Кобцева, Ірина І. Заболотна, Олена С. Гензицька

Донецький національний медичний університет, м. Кропивницький, Україна

Вступ. Ротове дихання є патологічним функціональним станом, при якому має місце переважне або виключне 
дихання через рот. Воно спостерігається у представників різних вікових груп, особливо у дітей. Поширеність 
ротового дихання серед дітей становить 50‑56%. Це не просто шкідлива звичка, а  складна, багатовимірна 
проблема, тісно пов’язана з  процесами черепно-лицевого розвитку та загальним функціональним станом 
організму.
Мета. Метою дослідження було узагальнити сучасні наукові уявлення про проблему ротового дихання 
у дітей.
Матеріали та методи. Проведено ретроспективний аналіз релевантних статей з наукових онлайн-сервісів за 
допомогою ключових слів.
Результати. У  статті проаналізовано дані про причини ротового дихання у  дітей та наведено класифікацію 
етіологічних факторів. Етіологія цієї проблеми найчастіше пов’язана з  вродженою або набутою носовою 
обструкцією. Тривале ротове дихання сприяє розвитку ортодонтичної патології у дитини, порушує поставу та 
спричиняє зміни у положенні черепа. Основними методами визначення типу дихання є клінічне обстеження, 
респіраторні тести, назофарингоскопія, акустична ринометрія, риноманометрія, рентгенологічні методи 
(цефалометрія, конусно-променева комп’ютерна томографія) та методи прогнозування складності інтубації 
дихальних шляхів. У  статті описано рентгенологічні методи краніоцервікального аналізу за M.  Rocabado 
та оцінки лінійних розмірів верхніх дихальних шляхів за McNamara. Також висвітлено основні принципи 
ортодонтичного лікування ускладнень, пов’язаних із диханням ротом у  дітей. Міофункціональні апарати 
допомагають нормалізувати дихання через ніс, виправити положення язика та поліпшити загальний 
міофункціональний баланс організму дитини. Пацієнтам із проблемами носового дихання рекомендується 
ортодонтичний метод швидкого розширення верхньої щелепи.
Висновки. Тривале дихання ротом негативно впливає на розвиток скелета обличчя дитини та її прикус, 
тому вимагає мультидисциплінарного підходу за участю педіатра, отоларинголога, дитячого стоматолога та 
ортодонта.
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