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Functional role of nasal breathing

Defense

Air conditionning

Olfaction

NO production

Elad, Wolf, & Keck, 2008 ; Lundberg & Weitzberg, 1999 ; Limme, & Rozencweig, 2013 

Balanced orofacial
myofunctional development



PREVALENCE OF MB IN PRESCHOOL CHILDREN

Authors Age range Prevalence

Trawitzki and coll., 2005 3 to 6 yo 64%

Abreu, Rocha, & Guerra, 
2008b

2 to 16 yo (370 children) 55%

Lopes, Moura & Lima, 2014 2,5 to 4 yo (252 children) 43.1%

Soares and coll., 2018 2 to 5 yo 1,39 %

Trawitzki and coll., 2005 3 to 6 yo 64%

Paolantonio and coll., 2019 3 to 6 yo 23%



Etiologies of MB in preschoolers

Abreu and coll., 2008 ; Junqueira and coll., 2010

 allergic rhinitis +++

 functional MB

 hypertrophic adenoids

 hypertrophic tonsils



Lopes, Moura, & Lima, 2014 

Bottle feeding

Pacifier use

Mouth breathing

Early etiologies of MB

« Breastfeeding for 24 months or more, as well as
exclusive breastfeeding in the first 6 months, was
associated with the development of nasal breathing»

(Limeira et coll., 2013)



Reflux : Stapleton, & Brodsky, 2008 ; Kim & coll., 2016 ; Pollution : Brauer and coll., 2002; Food : Limme, 2002

 REFLUX
Possible relationship with chronic 
sinusitis, chronic rhinitis, otitis media, 
enlarged tonsils and SDB

 All factors linked to MB !

 POLLUTION
Relationship with upper airway 
infections and allergic symptoms 

 FOOD
Soft and processed food impedes 
orofacial growth

Unexplored early etiologies of MB



Otitis media 
(Van Bon, 1984)

Asthma
(Stensson and coll., 2010)

Poor oral health 
(Ballikaya and coll. 2018)

Caries and gengivitis inflammation
(Nascimento Filho and coll., 2004)

Halitosis
(Motta and coll., 2011) 

Upper airway infections
(Kukwa and coll., 2018)

Polmonary function
(Veron an coll., 2016)

Consequences of MB in preschoolers



(Juliano et al., 2009; Chung Leng Munoz & Beltri Orta, 
2014 ; Zhao and coll., 2020 )

(De Lemos, 2009 ; Ikenaga, 2013; 
Milanesi and coll., 2018 )

Future changes 
in upper airway

Orofacial
Myofunctional 

Disorders



Souki and coll., 2009 ; Paolantonio and coll., 2019 ; Dimberg and coll., 2013

Consequences of MB in preschoolers



Lee, Guilleminault, Chiu, & Sullivan, 2015; Kukwa and coll., 2018

Kukwa and coll., 2018

Consequences of MB in preschoolers

Izu, and coll., 2010



This shows the importance of studying MB in preschool children

to intercept current alterations and prevent future aggravations

 Longitudinal study 

Aim : to determine if the myofunctional
development is linked or not to the 
speech development

Parent questionnaires + clinical 
observations + clinical assessment



n = 64 children (47% girls; 53% boys)

Recruitment = kindergartens schools

SES (mode) = good

Age = 3 years old (33 to 39 months)

Exclusion = no cranio-facial anomalies, no asthma,
no pulmonary, neurological, cardiac or genetic
pathology ; no orthodontic treatment ; no SLP
treatment

Inclusion = French speaking

POPULATION



How to dissociate MB from NB?

ENT examination
for obstructions

SLP examination
- Visual 
observations

- Assessment

Parent 
questionnaires



Parent 
questionnaires



Parent 
questionnaires

Does your child keep his/her mouth open throughout the day ? 
- Never
- Rarely
- Often
- Most of the time 



SLP
- Visual observ.

Does the child keep his/her mouth open during the video ? 

- Never
- Rarely
- Often
- Most of the time 



SLP 
- Assessment

Does the child keep 
his/her mouth open during 

the video ? 

- Never
- Rarely
- Often
- Most of the time 

Does the child keep 
his/her mouth open during 

the video ? 

- Never
- Rarely
- Often
- Most of the time 

Pacheco, M. C. T., Casagrande, C. F., Teixeira, L. P., Finck, N. S., & de Araújo, M. T. M. (2015). Guidelines proposal for clinical recognition of mouth
breathing children. Dental Press Journal of Orthodontics, 20(4), 39-44. https://doi.org/10.1590/2176-9451.20.4.039-044.oar



MOUTH BREATHING IN OUR SAMPLE

Descriptive statistics with 2 criteria of Abreu (2008)

Parent 
questionnaires



MOUTH BREATHING IN OUR SAMPLE:
SECOND METHOD

ITEM RESPONSE THEORY

“For the diagnosis of mouth breathing, the Item Response Theory (IRT) was used, which
from the set of responses allowed the estimation of the parameters of items and individuals on a

measurement scale. Item Response Theory takes into account the item in particular, without
highlighting the total scores; therefore, the conclusions do not depend only on the test or

questionnaire, but of each item that composes it. This gives us a better analysis of the questions “

Soares and coll., 2018, p.3



MOUTH BREATHING IN OUR SAMPLE:
FIRST METHOD

Statistical treatment 
LATENT CLASS ANALYSES

LCA is a statistical model in which each individuals can be classified into exclusive
categories (latent classes), based on their pattern of answers.
It allows to create groups of individuals based on their characteristics even when
there is no gold standard diagnosis.



MOUTH BREATHING IN OUR SAMPLE:
FIRST METHOD

Statistical treatment 
RESULT OF LATENT CLASS ANALYSES

Latent class 1 (n) Latent class 2 (n) Latent class 3 (n)

28 6 30

“sleep with mouth open”

“sleep with mouth closed” 

but other symptoms
“sleep with mouth closed” 



MOUTH BREATHING IN OUR SAMPLE

Descriptive statistics with latent class

Parent 
questionnaires





AWAKE vs SLEEP MB

→ NO correlation between Abreu questionnaire & “does you 
child has his/her mouth open during the day” (p<0,05)



According to parents

Does your child keep his/her mouth 
open throughout the day ? 

According to experts

Does the child keep his/her mouth 
open during the video ? 

Judged by 1 specialised SLP on 1 min
video during the day and with 1 5%
agreement with 2 others SLP specialised
(excellent agreement p=0,001).

→ No agreement between experts and parents 
(Cohen’s Kappa of SLP vs parent 0,118; p>0,05)



Are experts overestimating ? 

 Observation time was too short
 Open lips posture might not be representative enough 

of MB in preschoolers
 Does the quantity of time count ? Or severity of MB?

 54% of children in our sample are still bottle fed
 65% of children in our sample are still using a 

pacifier

Are parents underestimating ? 



May clinical test help to diagnose MB 
in preschoolers ? 

SLP 
- Assessment

→48,4% are unable to maintain water more than a 
few seconds (spontaneous swallowing) during 
retention test



SLP 
- Assessment

→ 12,5% unable to test the tape test
→ Within the sample that did the test :

May clinical test help to diagnose MB 
in preschoolers ? 

Zaghi and coll., 2020



SLP 
- Assessment

→ Easy to perform
→ halo of the steam in cm2 (Melo and coll., 2013)

May clinical test help to diagnose MB 
in preschoolers ? 



1) There is a need for validated, sensitive and 
specific diagnosis tool in preschoolers

2) Good news, this is going to be a longitudinal 
study 

3) Awake and Sleep MB should be dissociated

4) Parents might underestimate awake MB 
(while experts could overestimate). Based on 
expert’s opinion, the prevalence of awake MB 
could potentially be higher than sleep MB

5) Abreu questionnaire (2008) seems currently 
the more reliable assessment for sleep MB

Summary



Orofacial Myofunctional Therapy
With a specialised SLP

 PREVENTION

 INFORM AND GUIDE PARENTS



From birth…

 Promote breastfeeding → !! Tongue-tie (Ferrés-Amat and coll., 2017)

 Follow BEFORE and AFTER releasing of tongue tie (Zaghi et coll., 
2019)

 Stop pacifier and CHEW 
 Therapy for pediatric feeding and swallowing disorders (Gosa et 

coll., 2017)

Orofacial Myofunctional Therapy
With a specialised SLP



x

From preschool…

 Somatosensoriality (Limme & Nicolai, 1991)  

 Nasal breathing (sleep and awake)

 Proper chewing with masticatory muscles

 Position of the tongue through active and passive 

proprioception

Burgess an coll.

Orofacial Myofunctional Therapy
With a specialised SLP



Siquijor, Philippines (2020)
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