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Commentary

For some time, breastfeeding has been recovering its space, 
which had been occupied by the use of bottle feeding. There 
are many reasons that mothers use formula, such as having 
premature children, having systemic diseases that prevent 
them from breastfeeding (HIV seropositive, for example), or 
anatomic changes such as inverted nipples, among others. 
However, the bottle is also used for parental convenience, 
giving “freedom” to mothers, permitting the control and 
sharing of infant feeding with others, and also allowing pedi-
atricians to have an apparent regulation of infant feeding.

Breastfeeding has been proven to be far superior to artifi-
cial feeding in several ways. The nutritional and immuno-
logical superiority of mother’s milk compared with formula 
is generally known, in addition to its effect on the psycho-
logical, cognitive, and intellectual development of the child 
(Bar, Milanaik, & Adesman, 2016; Papp, 2014; Victora et al., 
2015), causing a lower rate of allergic and respiratory dis-
eases (Hendaus, Jomha, & Ehlayel, 2016) and preventing 
orthodontic changes as well as changes to facial bones 
(Peres, Cascaes, Nascimento, & Victora, 2015; Peres, 
Cascaes, Peres, et  al., 2015; Sánchez-Molins, Grau Carbó, 
Lischeid Gaig, & Ustrell Torrent, 2010).

The mother and the pediatrician have the power to decide 
the form of infant feeding, although the “facility” and the 
control provided by bottle feeding end up determining their 
choice despite their awareness of the many advantages of 
breastfeeding.

It has been proven that the baby bottle deforms the dental 
arches, reducing sagittal mandibular growth (Page, 2001; 
Sánchez-Molins et al., 2010; Westover, DiLoreto, & Shearer, 
1989). Another change clearly observed, although less dis-
cussed, concerns transverse maxillomandibular develop-
ment, especially in the maxillary bone. It has been 
demonstrated that the shorter the breastfeeding time, the 
greater the possibility that the child will develop posterior 
crossbite, a malocclusion typically due to transverse maxil-
lary deficiency (Agarwal et  al., 2014; Chen, Xia, & Ge, 
2015; Limeira, Aguiar, de Lima Bezerra, & Camara, 2014; 
Viggiano, 2004). The most complete and extensive study of 

this type, conducted in 2010, clearly demonstrated that 
babies breastfed for more than 1 year have a 2.2% rate of 
posterior crossbite, as opposed to an incidence of 31.1% 
among babies who were never breastfed (Kobayashi, 
Scavone, Ferreira, & Garib, 2010).

As transverse maxillary deficiency continues to be con-
sidered a simple orthodontic change, the general perception 
will also be that this is a minor problem and the tendency will 
be to continue to favor the facilities of bottle feeding. 
However, transverse maxillary deficiency is intimately 
related to deficient nose breathing and consequent supple-
mentary mouth breathing, involving a series of problems that 
greatly exceed crooked teeth. Due to the anatomy of the 
maxillary bones, transverse maxillary deficiency will result 
in a reduction of the nasal cavity, hampering the passage of 
air. This relationship can be easily observed on the basis of 
various studies that have demonstrated that transverse maxil-
lary expansion increases the nasal cavity and reduces the 
resistance to the passage of air (Buck, Dalci, Darendeliler, 
Papageorgiou, & Papadopoulou, 2016).

Children who are mouth breathers suffer from a series of 
otorhinolaryngologic diseases such as otitis, rhinitis, sinus-
itis, and adenoid hypertrophy, among others. In addition, 
mouth breathing can induce changes in body posture, mainly 
with anteriorization of the head (Cuccia, Lotti, & Caradonna, 
2008; de Oliveira Lima, Baraúna, Sologurem, de Tavares 
Canto, & Gastaldi, 2004; Tecco, Caputi, & Festa, 2007; 
Tecco, Festa, Tete, Longhi, & D’Attilio, 2005). Facial mus-
cles are also affected, as is tongue posture (de Andrada e 
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Silva, Marchesan, Ferreira, Schmidt, & Ramires, 2012; 
Nicolai & Limme, 1991; Souki et al., 2014).

These problems may not seem important to a layperson, 
nonmedical person, or parent, but they may have a clear 
association with obstructive sleep apnea (which most people 
do know about or have heard about). Thus, the present study 
intends to provide evidence of a strong relationship between 
use of a bottle and obstructive sleep apnea syndrome (OSAS) 
(Figure 1).

Children with OSAS usually have growth disorders 
(Katzenmeyer, 2002; Witmans & Young, 2011), nocturnal 
enuresis (Bseikri, Lo, & Guilleminault, 2015; Witmans & 
Young, 2011), and behavioral and learning disorders (Felcar, 
Bueno, Massan, Torezan, & Cardoso, 2010; Galland et  al., 
2015), and most of them are mouth breathers and have man-
dibular underdevelopment and transverse maxillary deficiency.

The importance of transverse maxillary deficiency in child-
hood OSAS is evident when treatments that promote trans-
verse maxillary increase result in improvement or cure of 
these children. Studies have demonstrated that rapid maxillary 
expansion (a procedure consisting of nonsurgical separation of 
the hemimaxillae using a simple intraoral device) increases 
the transverse maxillary diameter, promoting a significant 
improvement of childhood OSAS, improving nasal airflow 
and various comorbidities related to mouth breathing (Abad & 
Guilleminault, 2009; Cistulli, Palmisano, & Poole, 1998; 
Eichenberger & Baumgartner, 2014; Guilleminault et  al., 
2011; Katyal et al., 2013; Ngiam & Cistulli, 2015; Palmisano, 
Wilcox, Sullivan, & Cistulli, 1996; Pirelli, Saponara, & 
Attanasio, 2005; Pirelli, Saponara, & Guilleminault, 2004, 
2015; Villa et  al., 2007; Villa, Rizzoli, Miano, & Malagola, 
2011; Villa et al., 2015).

In adults, the comorbidities associated with OSAS are 
even more extensive, including arterial hypertension, infarc-
tion, cerebrovascular accidents, type 2 diabetes, and cardiac 
arrhythmias, among others (Al Lawati, Patel, & Ayas, 2009; 
Carneiro et  al., 2008; Kato, Adachi, Koshino, & Somers, 
2009; Khayat, Abraham, Patt, Pu, & Jarjoura, 2009; Patil, 
Schneider, Schwartz, & Smith, 2007; Phillips & Cistulli, 
2006; Saruhara et al., 2012; Zamarrón, Valdés Cuadrado, & 
Alvarez-Sala, 2013). Behavioral changes and excessive day-
time somnolence are some of the symptoms commonly 
reported (Johns, 1991; Ramar et al., 2015).

The relationship between transverse maxillary deficiency 
and OSAS is also observed in adults (Figure 2). In a recent 
study, persons with OSAS and transverse maxillary deficiency 
were submitted to surgically assisted rapid maxillary expan-
sion, a procedure consisting of surgical separation of the hemi-
maxillae followed by further separation with an orthodontic 
appliance. This procedure is the same as that performed in 
children except for a previous osteotomy. The result was a 
56.24% reduction of apnea and hypopnea and improvement of 
various polysomnography parameters (Vinha, Eckeli, Faria, 
Xavier, & de Mello-Filho, 2016), in addition to a 23.99% 
increase of the pharyngeal airway (Vinha, 2015). Other studies 
have also confirmed this improvement, although using differ-
ent designs and smaller samples (Bach et  al., 2013; Cistulli 
et al., 1998; Palmisano et al., 1996), in addition to a systematic 
review (Abdullatif et al., 2016).

Another important etiologic factor for OSAS in adults is 
deficient anterior mandibular growth (Costa e Sousa & dos 
Santos Gil, 2013) (Figure 3). In these cases, mandibular 
advancement alone or associated with maxillary advance-
ment tends to eliminate OSAS (Faria et al., 2013). It should 

Figure 1.  Breastfeeding, bottle feeding, transverse maxillary deficiency and childhood obstructive sleep apnea syndrome (OSAS).

Figure 2.  Breastfeeding, bottle feeding, transverse maxillary deficiency and adult obstructive sleep apnea syndrome (OSAS). 
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be remembered that reduction of sagittal mandibular length 
may also be caused by the lack of breastfeeding, as described 
earlier.

It is clear that there are various other factors that may 
cause OSAS, but it is not the objective of this short text to 
discuss each one of them. Our objective was only to demon-
strate that transverse maxillary deficiency and sagittal man-
dibular deficiency are also etiologic factors of OSAS (Johal 
& Conaghan, 2004; Seto, Gotsopoulos, Sims, & Cistulli, 
2001).

Studies have demonstrated that 50% to 60% of all 
Brazilian children are mouth breathers (Felcar et al., 2010) 
and that childhood OSAS is their most severe complication. 
The incidence of OSAS among adults reaches 32.8% in the 
population of the city of São Paulo (Tufik, Santos-Silva, 
Taddei, & Bittencourt, 2010). On the basis of available data, 
an external factor is likely to account for such high incidence 
rates. The bottle may probably be one of these factors, if not 
the major one, that alters the development of facial bones, 
causing transverse and sagittal alterations in the maxilloman-
dibular complex. Thus, we may state that transverse treat-
ments of facial bone deformities or anteroposterior 
advancement proposed in order to eliminate or minimize 
OSAS restore the shape of the maxillary bones that were 
“deformed,” likely caused by bottle feeding.

By inference and on the basis of a literature review, this 
study leads us to conclude that bottle feeding may cause 
OSAS since it has been confirmed that it reduces the trans-
verse diameter of the maxilla and the anteroposterior length 
of the mandible. Other reports have also confirmed that when 
transverse correction of the maxilla is performed by means 
of orthodontic techniques in adults or children, the rates of 
sleep apnea are considerably reduced or affected persons 
(especially children) are even cured. The same reasoning can 
be applied to the anteroposterior correction of the maxillo-
mandibular complex in adults. Thus, based on the evidence 
above, we can easily conclude that breastfeeding can be an 
important factor for the prevention of respiratory sleep disor-
ders in both children and adults.

It is important to emphasize that the objective of this 
study was not to prove in a direct manner that the feeding 
bottle causes OSAS since the study was not designed for this 

purpose. Although the above evidence shows a strong asso-
ciation between bottle feeding and OSAS, we believe that it 
does not prove a causal relationship. Our review informs the 
parents and providers of this association. It shows that the 
benefits of breastfeeding in preventing otitis, sinusitis, and 
so on are not limited to the immune function alone but also 
avoid the anatomic modifications that have a lifelong/long-
term effect on the infant.

According to this line of reasoning, breastfeeding becomes 
an important factor for the prevention of OSAS and of a host 
of respiratory problems and their consequences. Based on 
this premise, as mentioned earlier, the orthodontic changes 
caused by the feeding bottle gain a new dimension, no longer 
being a minor problem but becoming a major problem with 
very high personal costs for affected persons and their rela-
tives. From this perspective, perhaps the balance will start 
leaning toward breastfeeding.

A new and important line of research arises from the 
viewpoint of breastfeeding, and stimulating a discussion of 
the advantages of breastfeeding over bottle feeding from this 
new viewpoint is also one of the objectives of this text. The 
form of infant feeding influences child development in vari-
ous ways, although the option should not be based only on 
the solution of immediate problems and/or on the generation 
of facilities for the mother. The use of a feeding bottle may 
induce important complications, whether immediate or 5 or 
50 years later.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The authors received no financial support for the research, author-
ship, and/or publication of this article.

References

Abad, V. C., & Guilleminault, C. (2009). Treatment options 
for obstructive sleep apnea. Current Treatment Options 
in Neurology, 11(5), 358–367. Retrieved from https://doi.
org/10.1007/s11940-009-0040-6

Figure 3.  Breastfeeding, bottle feeding, anteroposterior maxillomandibular development and adult obstructive sleep apnea syndrome 
(OSAS).

https://doi.org/10.1007/s11940-009-0040-6
https://doi.org/10.1007/s11940-009-0040-6


4	 Journal of Human Lactation ﻿

Abdullatif, J., Certal, V., Zaghi, S., Song, S. A., Chang, E. T., 
Gillespie, M. B., & Camacho, M. (2016). Maxillary expansion 
and maxillomandibular expansion for adult OSA: A system-
atic review and meta-analysis. Journal of Cranio-Maxillofacial 
Surgery, 44(5), 574–578.

Agarwal, S. S., Nehra, K., Sharma, M., Jayan, B., Poonia, A., & 
Bhattal, H. (2014). Association between breastfeeding dura-
tion, non-nutritive sucking habits and dental arch dimensions 
in deciduous dentition: A cross-sectional study. Progress in 
Orthodontics, 15, 59. Retrieved from https://doi.org/10.1186/
s40510-014-0059-4

Al Lawati, N. M., Patel, S. R., & Ayas, N. T. (2009). Epidemiology, 
risk factors, and consequences of obstructive sleep apnea and 
short sleep duration. Progress in Cardiovascular Diseases, 
51(4), 285–293. Retrieved from https://doi.org/10.1016/j.
pcad.2008.08.001

Bach, N., Tuomilehto, H., Gauthier, C., Papadakis, A., Remise, C., 
Lavigne, F., . . . Huynh, N. (2013). The effect of surgically 
assisted rapid maxillary expansion on sleep architecture: An 
exploratory risk study in healthy young adults. Journal of Oral 
Rehabilitation, 40(11), 818–25. Retrieved from https://doi.
org/10.1111/joor.12102

Bar, S., Milanaik, R., & Adesman, A. (2016). Long-term neuro-
developmental benefits of breastfeeding. Current Opinion 
in Pediatrics, 28(4), 559–566. Retrieved from https://doi.
org/10.1097/MOP.0000000000000389

Bseikri, M., Lo, L., & Guilleminault, C. (2015). Obstructive sleep 
apnea: A syndrome from childhood to old-age. Pulmonary 
Therapy, 1(1), 31–42. Retrieved from https://doi.org/10.1007/
s41030-015-0005-8

Buck, L. M., Dalci, O., Darendeliler, M. A., Papageorgiou, 
S. N., & Papadopoulou, A. K. (2016). Volumetric upper 
airway changes after rapid maxillary expansion: A sys-
tematic review and meta-analysis. European Journal of 
Orthodontics. Advance online publication. Retrieved from 
https://doi.org/10.1093/ejo/cjw048

Carneiro, G., Togeiro, S. M., Hayashi, L. F., Ribeiro-Filho, F. F., 
Ribeiro, A. B., Tufik, S., & Zanella, M. T. (2008). Effect of 
continuous positive airway pressure therapy on hypothalamic-
pituitary-adrenal axis function and 24-h blood pressure profile 
in obese men with obstructive sleep apnea syndrome. American 
Journal of Physiology—Endocrinology and Metabolism, 
295(2), E380–E384. Retrieved from https://doi.org/10.1152/
ajpendo.00780.2007

Chen, X., Xia, B., & Ge, L. (2015). Effects of breast-feeding dura-
tion, bottle-feeding duration and non-nutritive sucking hab-
its on the occlusal characteristics of primary dentition. BMC 
Pediatrics, 15, 46. Retrieved from https://doi.org/10.1186/
s12887-015-0364-1

Cistulli, P. A., Palmisano, R. G., & Poole, M. D. (1998). Treatment 
of obstructive sleep apnea syndrome by rapid maxillary expan-
sion. Sleep, 21(8), 831–835. Retrieved from http://cat.inist.fr/?
aModele=afficheN&cpsidt=1604433

Costa e Sousa, R. A., & dos Santos Gil, N. A. (2013). Craniofacial 
skeletal architecture and obstructive sleep apnoea syn-
drome severity. Journal of Cranio-Maxillo-Facial Surgery, 
41(8), 740–746. Retrieved from https://doi.org/10.1016/j.
jcms.2012.12.010

Cuccia, A. M., Lotti, M., & Caradonna, D. (2008). Oral breath-
ing and head posture. The Angle Orthodontist, 78(1), 77–82. 
Retrieved from https://doi.org/10.2319/011507-18.1

de Andrada e Silva, M. A., Marchesan, I. Q., Ferreira, L. P., Schmidt, 
R., & Ramires, R. R. (2012). Posture, lips and tongue tone and 
mobility of mouth breathing children. Revista CEFAC, 14(5), 
853–860.

de Oliveira Lima, L. C., Baraúna, M. A., Sologurem, M.J.J., de 
Tavares Canto, R. S., & Gastaldi, A. C. (2004). Postural altera-
tions in children with mouth breathing assessed by computer-
ized biophotogrammetry. Journal of Applied Oral Science, 
12(3), 232–237. Retrieved from http://www.scielo.br/scielo.
php?pid=S1678-77572004000300014&script=sci_arttext

Eichenberger, M., & Baumgartner, S. (2014). The impact of rapid 
palatal expansion on children’s general health: A literature 
review. European Journal of Paediatric Dentistry, 15(1), 
67–71. Retrieved from http://www.mendeley.com/catalog/
impact-rapid-palatal-expansion-childrens-general-health-
literature-review/

Faria, A. C., da Silva-Junior, S. N., Garcia, L. V., dos Santos, A. C., 
Fernandes, M.R.F., & de Mello-Filho, F. V. (2013). Volumetric 
analysis of the pharynx in patients with obstructive sleep apnea 
(OSA) treated with maxillomandibular advancement (MMA). 
Sleep and Breathing, 17(1), 395–401. Retrieved from https://
doi.org/10.1007/s11325-012-0707-1

Felcar, J. M., Bueno, I. R., Massan, A.C.S., Torezan, R. P., & 
Cardoso, J. R. (2010). Prevalence of mouth breathing in chil-
dren from an elementary school. Ciencia & Saude Coletiva, 
15(2), 437–444. Retrieved from https://doi.org/10.1590/
S1413-81232010000200020

Galland, B., Spruyt, K., Dawes, P., McDowall, P. S., Elder, D., 
& Schaughency, E. (2015). Sleep disordered breathing and 
academic performance: A meta-analysis. Pediatrics, 136(4), 
e934–e946. Retrieved from https://doi.org/10.1542/peds.2015-
1677

Guilleminault, C., Monteyrol, P. J., Huynh, N. T., Pirelli, P., Quo, 
S., & Li, K. (2011). Adeno-tonsillectomy and rapid maxil-
lary distraction in pre-pubertal children: A pilot study. Sleep 
and Breathing, 15(2), 173–177. Retrieved from https://doi.
org/10.1007/s11325-010-0419-3

Hendaus, M. A., Jomha, F. A., & Ehlayel, M. (2016). Allergic dis-
eases among children: Nutritional prevention and intervention. 
Therapeutics and Clinical Risk Management, 12, 361–372. 
Retrieved from https://doi.org/10.2147/TCRM.S98100

Johal, A., & Conaghan, C. (2004). Maxillary morphology in obstruc-
tive sleep apnea: A cephalometric and model study. The Angle 
Orthodontist, 74(5), 648–656. Retrieved from http://www.
angle.org/doi/full/10.1043/0003-3219(2004)074<0648:MMIO
SA>2.0.CO;2

Johns, M. W. (1991). A new method for measuring daytime 
sleepiness: The Epworth Sleepiness Scale. Sleep, 14(6), 
540–545. Retrieved from http://www.ncbi.nlm.nih.gov/
pubmed/1798888

Kato, M., Adachi, T., Koshino, Y., & Somers, V. K. (2009). 
Obstructive sleep apnea and cardiovascular disease. Circulation 
Journal, 73(8), 1363–1370. Retrieved from http://www.ncbi.
nlm.nih.gov/pubmed/19564701

Katyal, V., Pamula, Y., Daynes, C. N., Martin, J., Dreyer, C. 
W., Kennedy, D., & Sampson, W. J. (2013). Craniofacial 
and upper airway morphology in pediatric sleep-disordered 
breathing and changes in quality of life with rapid maxillary 
expansion. American Journal of Orthodontics and Dentofacial 
Orthopedics, 144(6), 860–871. Retrieved from https://doi.
org/10.1016/j.ajodo.2013.08.015

https://doi.org/10.1186/s40510-014-0059-4
https://doi.org/10.1186/s40510-014-0059-4
https://doi.org/10.1016/j.pcad.2008.08.001
https://doi.org/10.1016/j.pcad.2008.08.001
https://doi.org/10.1111/joor.12102
https://doi.org/10.1111/joor.12102
https://doi.org/10.1097/MOP.0000000000000389
https://doi.org/10.1097/MOP.0000000000000389
https://doi.org/10.1007/s41030-015-0005-8
https://doi.org/10.1007/s41030-015-0005-8
https://doi.org/10.1093/ejo/cjw048
https://doi.org/10.1152/ajpendo.00780.2007
https://doi.org/10.1152/ajpendo.00780.2007
https://doi.org/10.1186/s12887-015-0364-1
https://doi.org/10.1186/s12887-015-0364-1
http://cat.inist.fr/?aModele=afficheN&cpsidt=1604433
http://cat.inist.fr/?aModele=afficheN&cpsidt=1604433
https://doi.org/10.1016/j.jcms.2012.12.010
https://doi.org/10.1016/j.jcms.2012.12.010
https://doi.org/10.2319/011507-18.1
http://www.scielo.br/scielo.php?pid=S1678-77572004000300014&script=sci_arttext
http://www.scielo.br/scielo.php?pid=S1678-77572004000300014&script=sci_arttext
http://www.mendeley.com/catalog/impact-rapid-palatal-expansion-childrens-general-health-literature-review/
http://www.mendeley.com/catalog/impact-rapid-palatal-expansion-childrens-general-health-literature-review/
http://www.mendeley.com/catalog/impact-rapid-palatal-expansion-childrens-general-health-literature-review/
https://doi.org/10.1007/s11325-012-0707-1
https://doi.org/10.1007/s11325-012-0707-1
https://doi.org/10.1590/S1413-81232010000200020
https://doi.org/10.1590/S1413-81232010000200020
https://doi.org/10.1542/peds.2015-1677
https://doi.org/10.1542/peds.2015-1677
https://doi.org/10.1007/s11325-010-0419-3
https://doi.org/10.1007/s11325-010-0419-3
https://doi.org/10.2147/TCRM.S98100
http://www.angle.org/doi/full/10.1043/0003-3219(2004)074
http://www.angle.org/doi/full/10.1043/0003-3219(2004)074
http://www.ncbi.nlm.nih.gov/pubmed/1798888
http://www.ncbi.nlm.nih.gov/pubmed/1798888
http://www.ncbi.nlm.nih.gov/pubmed/19564701
http://www.ncbi.nlm.nih.gov/pubmed/19564701
https://doi.org/10.1016/j.ajodo.2013.08.015
https://doi.org/10.1016/j.ajodo.2013.08.015


Vinha and de Mello-Filho	 5

Katzenmeyer, K. (2002, June 5). Adult and pediatric obstruc-
tive sleep apnea. Paper presented at the University of Texas 
Medical Branch, Galveston, TX.

Khayat, R. N., Abraham, W. T., Patt, B., Pu, M., & Jarjoura, D. 
(2009). In-hospital treatment of obstructive sleep apnea dur-
ing decompensation of heart failure. Chest, 136(4), 991–997. 
Retrieved from https://doi.org/10.1378/chest.09-0597

Kobayashi, H. M., Scavone, H., Ferreira, R. I., & Garib, D. G. 
(2010). Relationship between breastfeeding duration and 
prevalence of posterior crossbite in the deciduous denti-
tion. American Journal of Orthodontics and Dentofacial 
Orthopedics, 137(1), 54–58. Retrieved from https://doi.
org/10.1016/j.ajodo.2007.12.033

Limeira, A. B., Aguiar, C. M., de Lima Bezerra, N. S., & Camara, 
A. C. (2014). Association between breast-feeding duration 
and posterior crossbites. Journal of Dentistry for Children, 
81(3), 122–127. Retrieved from http://www.ncbi.nlm.nih.gov/
pubmed/25514255

Ngiam, J., & Cistulli, P. A. (2015). Dental treatment for paediat-
ric obstructive sleep apnea. Paediatric Respiratory Reviews, 
16(3), 174–181. Retrieved from https://doi.org/10.1016/j.
prrv.2014.11.002

Nicolai, C., & Limme, M. (1991). Évaluation de l’orthophonie 
et des exercices de rééducation en bouche-souffleuse 
[Evaluation of speech therapy and rehabilitation exercises 
in mouth-breathers]. Revue Belge de Meìdecine Dentaire, 
46(4), 59–66. Retrieved from http://www.ncbi.nlm.nih.gov/
pubmed/1815298

Page, D. C. (2001). Breastfeeding is early functional jaw ortho-
pedics (an introduction). The Functional Orthodontist, 
18(3), 24–27. Retrieved from http://www.ncbi.nlm.nih.gov/
pubmed/11799699

Palmisano, R. G., Wilcox, I., Sullivan, C. E., & Cistulli, P. A. 
(1996). Treatment of snoring and obstructive sleep apnoea 
by rapid maxillary expansion. Australian and New Zealand 
Journal of Medicine, 26(3), 428–429. Retrieved from http://
www.ncbi.nlm.nih.gov/pubmed/8811226

Papp, L. M. (2014). Longitudinal associations between breast-
feeding and observed mother–child interaction qualities 
in early childhood. Child: Care, Health and Development, 
40(5), 740–746. Retrieved from https://doi.org/10.1111/
cch.12106

Patil, S. P., Schneider, H., Schwartz, A. R., & Smith, P. L. (2007). 
Adult obstructive sleep apnea: Pathophysiology and diag-
nosis. Chest, 132(1), 325–337. Retrieved from https://doi.
org/10.1378/chest.07-0040

Peres, K. G., Cascaes, A. M., Nascimento, G. G., & Victora, C. G. 
(2015). Effect of breastfeeding on malocclusions: A systematic 
review and meta-analysis. Acta Paediatrica, 104(467), 54–61. 
Retrieved from https://doi.org/10.1111/apa.13103

Peres, K. G., Cascaes, A. M., Peres, M. A., Demarco, F. F., Santos, 
I. S., Matijasevich, A., & Barros, A.J.D. (2015). Exclusive 
breastfeeding and risk of dental malocclusion. Pediatrics, 
136(1), e60–e67. Retrieved from https://doi.org/10.1542/
peds.2014-3276

Phillips, C. L., & Cistulli, P. A. (2006). Obstructive sleep apnea 
and hypertension: Epidemiology, mechanisms and treatment 
effects. Minerva Medica, 97(4), 299–312. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/17008835

Pirelli, P., Saponara, M., & Attanasio, G. (2005). Obstructive sleep 
apnoea syndrome (OSAS) and rhino-tubaric disfunction in 

children: Therapeutic effects of RME therapy. Progress in 
Orthodontics, 6(1), 48–61. Retrieved from http://europepmc.
org/abstract/MED/15891784

Pirelli, P., Saponara, M., & Guilleminault, C. (2004). Rapid maxil-
lary expansion in children with obstructive sleep apnea syn-
drome. Sleep, 27(4), 761–766. Retrieved from http://www.
ncbi.nlm.nih.gov/pubmed/15283012

Pirelli, P., Saponara, M., & Guilleminault, C. (2015). Rapid maxil-
lary expansion (RME) for pediatric obstructive sleep apnea: A 
12-year follow-up. Sleep Medicine, 16(8), 933–935. Retrieved 
from https://doi.org/10.1016/j.sleep.2015.04.012

Ramar, K., Dort, L. C., Katz, S. G., Lettieri, C. J., Harrod, C. G., 
Thomas, S. M., & Chervin, R. D. (2015). Clinical practice 
guideline for the treatment of obstructive sleep apnea and snor-
ing with oral appliance therapy: An update for 2015. Journal of 
Clinical Sleep Medicine, 11(7), 773–827.

Sánchez-Molins, M., Grau Carbó, J., Lischeid Gaig, C., & Ustrell 
Torrent, J. M. (2010). Comparative study of the craniofacial 
growth depending on the type of lactation received. European 
Journal of Paediatric Dentistry, 11(2), 87–92. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/20635843

Saruhara, H., Takata, Y., Usui, Y., Shiina, K., Hashimura, Y., Kato, 
K., . . . Yamashina, A. (2012). Obstructive sleep apnea as a 
potential risk factor for aortic disease. Heart and Vessels, 27(2), 
166–173. Retrieved from https://doi.org/10.1007/s00380-011-
0135-3

Seto, B. H., Gotsopoulos, H., Sims, M. R., & Cistulli, P. A. (2001). 
Maxillary morphology in obstructive sleep apnoea syndrome. 
European Journal of Orthodontics, 23(6), 703–714. Retrieved 
from http://www.ncbi.nlm.nih.gov/pubmed/11890066

Souki, B. Q., Lopes, P. B., Veloso, N. C., Avelino, R. A., Pereira, 
T.B.J., Souza, P.E.A., . . . Shimizu, R. H. (2014). Facial soft tis-
sues of mouth-breathing children: Do expectations meet real-
ity? International Journal of Pediatric Otorhinolaryngology, 
78(7), 1074–1079. Retrieved from https://doi.org/10.1016/j.
ijporl.2014.04.008

Tecco, S., Caputi, S., & Festa, F. (2007). Evaluation of cervical 
posture following palatal expansion: A 12-month follow-up 
controlled study. European Journal of Orthodontics, 29(1), 
45–51. Retrieved from https://doi.org/10.1093/ejo/cjl021

Tecco, S., Festa, F., Tete, S., Longhi, V., & D’Attilio, M. (2005). 
Changes in head posture after rapid maxillary expansion 
in mouth-breathing girls: A controlled study. The Angle 
Orthodontist, 75(2), 171–176. Retrieved from https://doi.
org/10.1043/0003-3219(2005)075<0167:CIHPAR>2.0
.CO;2

Tufik, S., Santos-Silva, R., Taddei, J. A., & Bittencourt, L.R.A. 
(2010). Obstructive sleep apnea syndrome in the Sao Paulo 
Epidemiologic Sleep Study. Sleep Medicine, 11(5), 441–446. 
Retrieved from https://doi.org/10.1016/j.sleep.2009.10.005

Victora, C. G., Horta, B. L., de Mola, C. L., Quevedo, L., Pinheiro, 
R. T., Gigante, D. P., . . . Gonçalves, H. (2015). Association 
between breastfeeding and intelligence, educational attain-
ment, and income at 30 years of age: A prospective birth 
cohort study from Brazil. The Lancet Global Health, 3(4), 
e199–e205. Retrieved from https://doi.org/10.1016/S2214-
109X(15)70002-1

Viggiano, D. (2004). Breast feeding, bottle feeding, and non-nutritive 
sucking: Effects on occlusion in deciduous dentition. Archives 
of Disease in Childhood, 89(12), 1121–1123. Retrieved from 
https://doi.org/10.1136/adc.2003.029728

https://doi.org/10.1378/chest.09-0597
https://doi.org/10.1016/j.ajodo.2007.12.033
https://doi.org/10.1016/j.ajodo.2007.12.033
http://www.ncbi.nlm.nih.gov/pubmed/25514255
http://www.ncbi.nlm.nih.gov/pubmed/25514255
https://doi.org/10.1016/j.prrv.2014.11.002
https://doi.org/10.1016/j.prrv.2014.11.002
http://www.ncbi.nlm.nih.gov/pubmed/1815298
http://www.ncbi.nlm.nih.gov/pubmed/1815298
http://www.ncbi.nlm.nih.gov/pubmed/11799699
http://www.ncbi.nlm.nih.gov/pubmed/11799699
http://www.ncbi.nlm.nih.gov/pubmed/8811226
http://www.ncbi.nlm.nih.gov/pubmed/8811226
https://doi.org/10.1111/cch.12106
https://doi.org/10.1111/cch.12106
https://doi.org/10.1378/chest.07-0040
https://doi.org/10.1378/chest.07-0040
https://doi.org/10.1111/apa.13103
https://doi.org/10.1542/peds.2014-3276
https://doi.org/10.1542/peds.2014-3276
http://www.ncbi.nlm.nih.gov/pubmed/17008835
http://europepmc.org/abstract/MED/15891784
http://europepmc.org/abstract/MED/15891784
http://www.ncbi.nlm.nih.gov/pubmed/15283012
http://www.ncbi.nlm.nih.gov/pubmed/15283012
https://doi.org/10.1016/j.sleep.2015.04.012
http://www.ncbi.nlm.nih.gov/pubmed/20635843
https://doi.org/10.1007/s00380-011-0135-3
https://doi.org/10.1007/s00380-011-0135-3
http://www.ncbi.nlm.nih.gov/pubmed/11890066
https://doi.org/10.1016/j.ijporl.2014.04.008
https://doi.org/10.1016/j.ijporl.2014.04.008
https://doi.org/10.1093/ejo/cjl021
https://doi.org/10.1043/0003-3219(2005)075
https://doi.org/10.1043/0003-3219(2005)075
https://doi.org/10.1016/j.sleep.2009.10.005
https://doi.org/10.1016/S2214-109X(15)70002-1
https://doi.org/10.1016/S2214-109X(15)70002-1
https://doi.org/10.1136/adc.2003.029728


6	 Journal of Human Lactation ﻿

Villa, M. P., Malagola, C., Pagani, J., Montesano, M., Rizzoli, A., 
Guilleminault, C., & Ronchetti, R. (2007). Rapid maxillary 
expansion in children with obstructive sleep apnea syndrome: 
12-month follow-up. Sleep Medicine, 8(2), 128–134. Retrieved 
from https://doi.org/10.1016/j.sleep.2006.06.009

Villa, M. P., Rizzoli, A., Miano, S., & Malagola, C. (2011). Efficacy 
of rapid maxillary expansion in children with obstructive sleep 
apnea syndrome: 36 months of follow-up. Sleep and Breathing, 
15(2), 179–184. Retrieved from https://doi.org/10.1007/
s11325-011-0505-1

Villa, M. P., Rizzoli, A., Rabasco, J., Vitelli, O., Pietropaoli, N., 
Cecili, M., . . . Malagola, C. (2015). Rapid maxillary expansion 
outcomes in treatment of obstructive sleep apnea in children. 
Sleep Medicine, 16(6), 709–716. Retrieved from https://doi.
org/10.1016/j.sleep.2014.11.019

Vinha, P. P. (2015). Efeitos da expansão rápida da maxila cirur-
gicamente assistida na síndrome da apneia obstrutiva do 
sono, na sonolência diurna e na morfologia da via aérea 
[Effects of rapid surgically assisted maxillary expansion on 
obstructive sleep apnea syndrome, daytime sleepiness, and 

airway morphology] (Doctoral dissertation). Universidade 
de São Paulo, Ribeirão Preto, Brazil.

Vinha, P. P., Eckeli, A. L., Faria, A. C., Xavier, S. P., & de Mello-
Filho, F. V. (2016). Effects of surgically assisted rapid max-
illary expansion on obstructive sleep apnea and daytime 
sleepiness. Sleep and Breathing, 20(2), 501–508. Retrieved 
from https://doi.org/10.1007/s11325-015-1214-y

Westover, K. M., DiLoreto, M. K., & Shearer, T. R. (1989). The 
relationship of breastfeeding to oral development and den-
tal concerns. ASDC Journal of Dentistry for Children, 56(2), 
140–143. Retrieved from http://www.ncbi.nlm.nih.gov/
pubmed/2656791

Witmans, M., & Young, R. (2011). Update on pediatric sleep-
disordered breathing. Pediatric Clinics of North America, 
58(3), 571–589. Retrieved from https://doi.org/10.1016/j.
pcl.2011.03.013

Zamarrón, C., Valdés Cuadrado, L., & Alvarez-Sala, R. (2013). 
Pathophysiologic mechanisms of cardiovascular disease in 
obstructive sleep apnea syndrome. Pulmonary Medicine, 2013, 
521087. Retrieved from https://doi.org/10.1155/2013/521087

https://doi.org/10.1016/j.sleep.2006.06.009
https://doi.org/10.1007/s11325-011-0505-1
https://doi.org/10.1007/s11325-011-0505-1
https://doi.org/10.1016/j.sleep.2014.11.019
https://doi.org/10.1016/j.sleep.2014.11.019
https://doi.org/10.1007/s11325-015-1214-y
http://www.ncbi.nlm.nih.gov/pubmed/2656791
http://www.ncbi.nlm.nih.gov/pubmed/2656791
https://doi.org/10.1016/j.pcl.2011.03.013
https://doi.org/10.1016/j.pcl.2011.03.013
https://doi.org/10.1155/2013/521087

