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Getting a Better Nights Sleep

Low CP and mouth breathing contribute to the following:

o Snoring, Sleep apnoea

o Disrupted sleep

o Nightmares

o Asthma symptoms (3am-5am)

o Needing to use the bathroom at about 6am

o Children wetting the bed during the night

o Fatigue first thing in morning

o Dry mouth upon waking

o Symptoms upon waking- blocked nose, wheezing, coughing or 
breathlessness



Snoring and Breathing

Snoring is a sound created from turbulent airflow. It is 

noisy breathing during sleep caused by the exchange of 

a large volume of air through a narrowed space, which in 

turn causes the tissues of the nose and throat to vibrate. 



Types of Snoring

 Simple snoring - vibration of the soft palate. (mouth 

snoring)

 High upper airway resistance (HUAR) - turbulent airflow 

in the nasopharynx and oropharynx causing inspiratory

flow limitation (IFL)



Sleep Apnoea 

The next progression to snoring is 

sleep apnea



RHINITIS

• Apnea Hypopnea Index (AHI) The AHI is the number of apneas or 

hypopneas recorded during the study per hour of sleep. It is 

generally expressed as the number of events per hour.

• Apnea is a term for suspension of external breathing.

• Hypopnea is typically defined by a decreased amount of air 

movement into the lungs and can cause oxygen levels in the blood 

to drop. (due to partial obstruction of the upper airway.)

SLEEP APNEA



McArdle William, Katch Frank L, Katch Victor L.

Pulmonary structure and function. In: (eds.)

Exercise Physiology: Nutrition, Energy, and

Human Performance . 1st ed. United States:

Lippincott Williams & Wilkins; Seventh, North

American Edition edition ; (November 13, 2009).

P263.

4 -6 liters of air per 

minute during rest

NORMAL breathing volume



Asthma

13 (±2) L/min (Chalupa et al, 2004)

15 L/min (Johnson et al, 1995)

14 (±6) L/min (Bowler et al, 1998) 

13 (±4) L/min (Kassabian et al, 1982)

MINUTE Volume



Sleep apnea 

15 (±3) L/min 

Radwan L, Maszczyk Z, Koziorowski A, Koziej M, 

Cieslicki J, Sliwinski P, Zielinski J

Control of breathing in obstructive sleep apnea and in 

patients with the overlap syndrome,

Eur Respir J. 1995 Apr; 8(4): p.542-545.

MINUTE Volume



3 factors related to flow

Bernoulli Principle

• As fluid flows, a negative pressure develops at the 

periphery of the flow and that as the flow velocity 

increases, so does the negative pressure. 

• (sucking through a paper straw) 

Snoring and Obstructive Sleep Apnea. David N.F. Fairbanks and Samuel A. Mickelson.



3 factors related to flow

Venturi Effect

• As a given volume of fluid moves through a conduit of 

decreasing diameter, the velocity of the fluid will 

increase. 

• (water hose- as the opening is decreased, the pressure 

and velocity of the water exiting the hose will increase.  
• Snoring and Obstructive Sleep Apnea. David N.F. Fairbanks and Samuel A. Mickelson.



Asthma & Sleep Apnea

Approximately 74% of asthmatics experience nocturnal 

symptoms of airflow obstruction secondary to reactive 

airways disease.

Bonekat HW, Hardin KA, Severe upper airway obstruction during sleep. Clin Rev Allergy Immunol. 

2003 Oct;25(2):191-210.



Asthma & Sleep Apnea

Obstructive sleep apnea-hypopnea was significantly 

more prevalent among patients with severe compared 

with moderate asthma, and more prevalent for both 

asthma groups than controls without asthma.

Julien JY, Martin JG, Ernst P, Olivenstein R, Hamid Q, Lemi?re C, Pepe C, Naor N, 

Olha A, Kimoff RJ.Prevalence of obstructive sleep apnea-hypopnea in severe versus 

moderate asthma. J Allergy Clin Immunol. 2009 Aug;124(2):371-6. Epub 2009 Jun 

26.



Asthma & Sleep Apnea

88% of patients in the severe asthma group, 58% of 

patients in the moderate asthma group, and 31% of 

patients in the controls without asthma group had more 

than 15 apnoeic events per hour. 

Julien JY, Martin JG, Ernst P, Olivenstein R, Hamid Q, Lemi?re C, Pepe C, Naor N, Olha A, Kimoff RJ.Prevalence

of obstructive sleep apnea-hypopnea in severe versus moderate asthma. J Allergy Clin Immunol. 2009 

Aug;124(2):371-6. Epub 2009 Jun 26.



Asthma & Sleep Apnea

472 asthmatic patients that poorly controlled asthma 

resulted in a threefold increase in the risk of obstructive 

sleep apnea. 

Teodorescu M, Polomis DA, Hall SV, Teodorescu MC, Gangnon RE, Peterson AG, Xie A, Sorkness CA, Jarjour

NN. Association of obstructive sleep apnea risk with asthma control in adults. Chest. 2010 Sep;138(3):543-50



Reflection

If breathing volume is brought towards normal, negative 

pressure is reduced and apneas reduce?



Chicken or Egg

• Does sleep disordered breathing cause inflammation of 

the airways? 

Or 

• Does dysfunctional breathing including mouth breathing 

cause inflammation of the airways? 



In the Buteyko group the proportion with asthma control 

increased from 40% to 79% and in the control group from 

44% to 72%. 

Buteyko group had significantly reduced 

their inhaled corticosteroid therapy compared with the 

control group (p=0.02). 

Cowie RL1, Conley DP, Underwood MF, Reader PG. A randomised controlled trial of the

Buteyko technique as an adjunct to conventional management of asthma.

Respir Med. 2008 May;102(5):726-32. 
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Rhinitis & Sleep



RHINITIS COMORBIDITY EFFECT

o rarely found in isolation

o more than twice as likely to 

suffer problems sleeping due 

to their nasal allergy 

symptoms.

Hadley JA, Derebery MJ, Marple BF. 

Comorbidities and allergic rhinitis: not just 

a runny nose. J Fam Pract. 2012 Feb;6:11-5.



RHINITIS SLEEP APNEA

o Open-mouth breathing during sleep is 

a risk factor for obstructive sleep 

apnea (OSA) and is associated with 

increased disease severity and upper 

airway collapsibility.
Kim EJ, Choi JH, Kim KW, Kim TH, Lee SH, Lee HM, Shin C, Lee 

KY, Lee SH. The impacts of open-mouth breathing on upper airway 

space in obstructive sleep apnea: 3-D MDCT analysis. Eur Arch 

Otorhinolaryngol. April 2011, Volume 268, Issue 4, pp 533-539



RHINITIS SLEEP APNEA

o SDB (sleep disordered breathing) 

can both result from and be 

worsened by nasal obstruction.

Rappai M, Collop N, Kemp S, deShazo R. The nose 

and sleep-disordered breathing: what we know and 

what we do not know. Chest. 2003 Dec;124(6):2309-23. 



RHINITIS

This study tested the hypothesis that a mechanical advantage might 

explain this preponderance of nasal over oral breathing during 

sleep. During sleep upper airway resistance was much higher while 

breathing orally. In addition, obstructive (but not central) apnoeas 

and hypopnoeas were profoundly more frequent when breathing 

orally (apnoea-hypopnoea index 43+/-6) than nasally (1.5+/-0.5). 

Fitzpatrick MF1, McLean H, Urton AM, Tan A, O'Donnell D, Driver HS. Effect of nasal or oral breathing route on 

upper airway resistance during sleep. Eur Respir J. 2003 Nov;22(5):827-32.

SLEEP APNEA



RHINITIS

Treatment of nasal obstruction was associated with a dramatic and 

sustained reduction in nasal resistance and the oral fraction of 

ventilation during sleep, absolute reduction in oral fraction 30% (12-

49)). Improvements in sleep architecture were observed during 

active treatment, and there was a modest reduction in OSA severity.

McLean HA1, Urton AM, Driver HS, Tan AK, Day AG, Munt PW, Fitzpatrick Effect of treating severe nasal 

obstruction on the severity of obstructive sleep apnoea. MF. Eur Respir J. 2005 Mar;25(3):521-7. 
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RHINITIS

o 30 Patients with ≥5 events hourly but <15 hourly on the apnea-

hypopnea index (AHI) were enrolled. All patients slept with their 

mouths closed by using the POP. 

Huang TW, Young TH Novel porous oral patches for patients with mild obstructive sleep apnea and mouth breathing: a pilot 
study. Otolaryngol Head Neck Surg. 2015 Feb;152(2):369-73. 

SLEEP APNEA



RHINITIS

Before POP Using POP

ESS    8.1 ± 1.5 5.2 ± 1.6 

VAS 7.5 ± 2.0 2.4 ± 1.4 

The median AHI score was significantly decreased by using a POP 

from 12.0 per hour before treatment to 7.8 per hour during treatment 

(P < .01).

(Median AHI reduced by 33% by closing mouth)

Huang TW, Young TH Novel porous oral patches for patients with mild obstructive sleep apnea and mouth breathing: a pilot 

SLEEP APNEA



Not only did the chinstrap achieve an 

improved AHI as compared with CPAP, 

it did not provoke the onset of complex 

sleep apnea noted on the first PSG 

study.

Vorona R et. Al. Treatment of Severe Obstructive Sleep Apnea

Syndrome with a Chinstrap.  J Clin Sleep Med. Dec 15, 2007; 

3(7): 729–730. 

CPAP
SLEEP APNEA



CPAP

The CPAP mask can act as an orthodontic headgear and move the teeth 

and the upper and/or lower jaw backward. This effect can increase over 

time and may or may not cause TMJ disorders in some patients. These 

facial changes have been dubbed "Smashed Face Syndrome".

Tsuda H, Almeida FR, Tsuda T, Moritsuchi Y, Lowe AA (Oct 2010). "Craniofacial changes after 2 

years of nasal continuous positive airway pressure use in patients with obstructive sleep 

apnea". Chest 138 (4): 870–4.

SLEEP APNEA



CPAP

Three-dimensional surface laser scans were taken for 4784 white 

British children. A total of 1724 children with sleep disordered 

breathing (SDB) and 1862 healthy children were identified via 

parents’ report of sleep disordered symptoms for their 

children.

Ala Al Ali1, Stephen Richmond1, Hashmat Popat1, et al The influence of snoring, mouth breathing and 
apnoea on facial morphology in late childhood: a three-dimensional study. BMJ 
Open 2015;5:e009027 doi:10.1136/bmjopen-2015-009027

SLEEP APNEA
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CPAP

o To explore the relationship between the prevalence of sleep 

disordered breathing (SDB) and face shape morphology in a 

large cohort of 15-year-old children. 

Ala Al Ali1, Stephen Richmond1, Hashmat Popat1, et al The influence of snoring, mouth breathing and apnoea 

on facial morphology in late childhood: a three-dimensional study. BMJ 

Open 2015;5:e009027 doi:10.1136/bmjopen-2015-009027

SLEEP APNEA
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CPAP

o The mean differences included an increase in face height in 

SDB children of 0.3 mm; a decrease in mandibular

prominence of 0.9° in SDB children; and a decrease in nose 

prominence and width of 0.12 mm respectively, in SDB 

children. 

Ala Al Ali1, Stephen Richmond1, Hashmat Popat1, et al The influence of snoring, mouth breathing and apnoea 

on facial morphology in late childhood: a three-dimensional study. BMJ 

Open 2015;5:e009027 doi:10.1136/bmjopen-2015-009027
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RHINITIS
ADHD

o Sleep disturbances, poor school 

performance, and hyperactivity are 

all mental complications seen in 

many children related to their nasal 

allergies.

Blaiss MS. Pediatric allergic rhinitis: physical and mental 

complications. Allergy Asthma Proc. 2008 Jan-Feb;29(1):1-6.



o Many of these children are 

misdiagnosed with attention deficit 

disorder (ADD) and hyperactivity. 

Jefferson Y. Mouth breathing: adverse effects on 

facial growth, health, academics, and behavior. Gen 

Dent. 2010 Jan-Feb;58(1):18-25.

RHINITIS
ADHD



o Most children with ADHD displayed symptoms and skin 

prick test results consistent with allergic rhinitis. Nasal 

obstruction and other symptoms of allergic rhinitis could 

explain some of the cognitive patterns observed in ADHD, 

which might result from sleep disturbance known to occur 

with allergic rhinitis.

Brawley A, Silverman B, Kearney S, Guanzon D, Owens M, Bennett H, 

Schneider A. Allergic rhinitis in children with attention-deficit/hyperactivity 

disorder. Ann Allergy Asthma Immunol. 2004 Jun;92(6):663-7.

RHINITIS
ADHD
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Whether overweight or not, often the tonsils and 

adenoids in children with SDB are found to be 

enlarged. Clinically, it is recognized that 

enlargement of these tissues is often 

associated with frequent oral breathing.

Guilleminault C, Sullivan S. Towards Restoration of Continuous Nasal 

Breathing as the Ultimate Treatment. Goal in Pediatric Obstructive Sleep 

Apnea. Enliven: Pediatrics and Neonatal Biology. Sept 1st 2014

Nasal Breathing



• Persistence of mouth breathing post T&A 

plays a role in progressive worsening of the 

AHI index.

• May frequently occur within 3 year

Seo-Young Lee & Christian Guilleminault & Hsiao-Yean Chiu & Shannon 

S. Sullivan Mouth breathing, “nasal disuse,” and pediatric sleep-disordered 

breathing. Sleep Breath

Nasal Breathing



Evidence of Mouth breathing during sleep 

defined as:

Minimum of 44% & maximum of 100% of total 

sleep time

Seo-Young Lee & Christian Guilleminault & Hsiao-Yean Chiu & Shannon 

S. Sullivan Mouth breathing, “nasal disuse,” and pediatric sleep-disordered 

breathing. Sleep Breath

Nasal Breathing



Treatment of pediatric obstructive-sleep-apnea 

(OSA) and sleep-disordered-breathing (SBD) 

means restoration of continuous nasal breathing 

during wakefulness and sleep. 

Guilleminault C, Sullivan S. Towards Restoration of Continuous Nasal 

Breathing as the Ultimate Treatment. Goal in Pediatric Obstructive Sleep 

Apnea. Enliven: Pediatrics and Neonatal Biology. Sept 1st 2014

Nasal Breathing



If nasal breathing is not restored, despite 

short-term improvements after 

adenotonsillectomy (T&A), continued use of 

the oral breathing route may be associated 

with abnormal impacts on airway growth and 

possibly blunted neuromuscular 

responsiveness of airway tissues. 

Guilleminault C, Sullivan S. Towards Restoration of Continuous Nasal 

Breathing as the Ultimate Treatment. Goal in Pediatric Obstructive 

Sleep Apnea. Enliven: Pediatrics and Neonatal Biology. Sept 1st 2014

Nasal Breathing



When teeth are absent or are extracted early 

in life during their growth, this can lead to 

bone retraction and affect the facial growth. 

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.

Nasal Breathing
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• 257 people age 14- 30 years

• Extraction of wisdom teeth

• Patients had flow limitation between 50- 90% 

of total sleep time

• Mean AHI of 7.5 events/h

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.
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• Teeth agenesis and OSA

• 41 subjects

• Flow limitation for more than 50% of total 

sleep time

• Mean AHI of 7.3 

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.
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• Day time fatigue

• Poor sleep

• Difficulty concentrating in school

• Abnormally long face

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.
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• The association between congenitally missing 

teeth and facial skeletal changes with „straight 

to concave profile, reduced lower facial height‟ 

was recognised by Bassat and Brin in 2009, 

but these authors did not investigate 

breathing during sleep.

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.
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• Tooth agenesis is common disorder 

• 10- 20% of studied population

• More common- one tooth missing

• 10% of cases- 2 teeth missing

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.
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• In our children recognised with SDB, at least 

2 missing teeth

• As infants- crying labelled as having colic, 

sleep disruption and difficulty feeding

• Mallampati score of 3 or 4

• High narrow palate associated with narrow 

maxilla

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.
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We should look for are whether teeth are missing 

at birth- this should be seen as early as possible-

there is no doubt- there are simple ways of 

seeing a lack of dental development - this can be 

seen way before Sleep Disordered Breathing 

appears. 

Guilleminault C, Bordeaux, France January 2016

Nasal Breathing



•The older the person gets, the more you have 

breathing disorders during sleep. 

•There is a correlation between age and the 

apnea hypopnea index (AHI)- the older the 

person gets- the greater the breathing 

abnormality.

Guilleminault C, Bordeaux, France January 2016

.

Nasal Breathing



•Some of these people were recognised having 

OSA at 40- but they had teeth missing at birth.

•This should have been noticed earlier on in the 

person's life.

•If there are missing teeth, there is abnormal 

growth of the face and secondary decrease of 

size of upper airway.

Guilleminault C, Bordeaux, France January 2016

.

Nasal Breathing



• Prematurity often associated with muscle 

hypotonia

• 400 premature infants

• 292 indicated progressive development of 

obstructed breathing during sleep

• Full term children – also at risk- mouth 

breathing

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.

Nasal Breathing
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• Some muscle activity limitations are easily 

recognisable at birth

• Short anterior frenulum leading to abnormal 

feeding behaviour and speech development

• All children in study with untreated short 

frenulum had SDB. All had narrow high 

palate.

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.
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• Some muscle activity limitations are easily 

recognisable at birth

• Short anterior frenulum leading to abnormal 

feeding behaviour and speech development

• All children in study with untreated short 

frenulum had SDB. All had narrow high 

palate.

Guilleminault C1, Akhtar F2 Pediatric sleep-disordered breathing: New 

evidence on its development. Sleep Med Rev. 2015 Dec;24:46-56.

.
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•If the tongue is tied, then the baby may not be 

able to express milk from the mother. 

•Very uncomfortable for the mother

•Breast feeding causes manipulation of muscles  

necessary for craniofacial growth. 

•Breast feeding for correct nutrition, less 

understood is the role of breast feeding in 

development of the face, jaws and airways of the 

child. 

Guilleminault C, Bordeaux, France January 2016

Nasal Breathing



Any defect in nasal breathing will 

affect many fundamental 

functions during early 

development and would lead to 

SDB

Christian Guilleminault

Nasal Breathing



“We must have our children 

learn how to keep their lips 

together and breathe through 

their nose”

Christian Guilleminault

Nasal Breathing



Study Results



o The objective of a study by the Department of 

Otolaryngology at Limerick University Hospital 

in Ireland was to investigate the effectiveness 

of the Buteyko technique on the nasal 

symptoms of patients with asthma. 

Adelola O.A., Oosthuiven J.C., Fenton J.E. Role of Buteyko 

breathing technique in asthmatics with nasal symptoms. Clinical 

Otolaryngology.2013, April;38(2):190-191

NASAL OBSTRUCTION STUDY



o 26 volunteers with a diagnosis of 

asthma and chronic rhinitis, ranging in 

age from 23 – 60 years were recruited 

from the general population. 

NASAL OBSTRUCTION STUDY



o Validated evaluations consisted of the 

sinonasal outcome test (SNOT), nasal 

obstruction symptom evaluation (NOSE)

and visual analogue scale. 

NASAL OBSTRUCTION STUDY



o For example, NOSE evaluation surveys nasal congestion or 

stuffiness, poor sense of smell, snoring, nasal blockage or 

obstruction, trouble breathing through the nose, trouble 

sleeping, having to breathe through the mouth, unable to get 

enough air through the nose during exercise or exertion and 

feeling panic that one cannot get enough air through the nose. 

NASAL OBSTRUCTION STUDY



NASAL OBSTRUCTION STUDY



NASAL OBSTRUCTION STUDY



o It is important for the entire 

health care community (including 

general and pediatric dentists) to 

screen and diagnose for mouth 

breathing in adults and in 

children as young as 5 years of 

age. 

FINAL WORDS

Jefferson Y. Mouth breathing: adverse effects on 

facial growth, health, academics, and behavior. Gen 

Dent. 2010 Jan-Feb;58(1):18-25; quiz 26-7, 79-80. 



o If mouth breathing is treated early, 

its negative effect on facial and 

dental development and the medical 

and social problems associated with 

it can be reduced or averted.

FINAL WORDS

Jefferson Y. Mouth breathing: adverse effects on 

facial growth, health, academics, and behavior. Gen 

Dent. 2010 Jan-Feb;58(1):18-25; quiz 26-7, 79-80. 



Getting a Better Nights Sleep

o Avoid blue light – smart phone and laptop

o Sleep in a  cool and airy bedroom

o Don‟t eat late at night or drink alcohol

o Switch to nasal breathing permanently

o Practise breathing softly for twenty minutes before sleep-

parasympathetic NS

o Determine sleeping position



Thank You

Patrick McKeown

E: patrick@buteykoclinic.com
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