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Dentistry is neither an allied health profession nor a 
paramedical profession. It is the only anatomically 
focused health care profession that is university-based 
and for which primary care responsibility is maintained 
by the profession. 
Dentists must have a reliable knowledge of basic 
clinical medicine for safely and effectively treating 
individuals with chronic and other diseases, which 
make them biologically and pharmacologically 
compromised.

GambhirRS.Primary care in dentistry ςan untapped potential.J Family Med Prim 
Care2015;4:13-8.



The United States is currently experiencing a primary care 
shortage. One solution to improving health care is to increase the 
utilization of existing health care providers, particularly dentists, 
an opportunity that has been largely ignored. 

By employing mid-level providers for less complex procedures to 
deliver more accessible dental care at lower cost, dentists can 
redistribute tasks to their office workforce. They can then serve as 
oral physicianswho can provide limited preventive primary care, 
including screening for chronic diseases, while continuing to 
oversee all dental care, whether provided by dentists or non-
dentists.

GiddonDB,Swann B,DonoffRB,Hertzman-Miller R.Dentists as oral physicians: the overlooked primary health care 
resource.J Prim Prev2013;34:279-91



ñDentists may be helpful as screeners for related medical 
problems. Every dentist should have some kind of oral 
cancer screening device (BP monitors, etc) in the office. 
But I donôt want to be just a screener. I want to provide 
care. Orofacial pain treatment and dental sleep medicine 
are two expanded areas where, as a dentist, I can really 
render a useful and successful therapeutic service.ò

Louis Malcmacher , DDS, AGD Impact , March, 2014, vol. 42, no. 3
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Objectives this morning

ÅNormal sleep and the pathophysiology of abnormal sleep.

ÅSleep disorders concentrating on sleep disordered breathing conditions 
especially disruptive snoring, sleep-related bruxism and obstructive sleep 
apnea.

ÅHow dentist are in the optimum position to identify patients with possible 
sleep disordered breathing conditions.

ÅScreening for sleep disordered breathing patient in the dental practice and 
the dental, head and neck examination prior to treatment using oral 
appliance therapy.

ÅCompare Oral Appliance therapy to Positive Airway Pressure (PAP) therapy 
and discuss benefits and contraindications of both.
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A little about me

ÅGraduated from the University of Tennessee Health Science Center 
College of Dentistry in 1983 (at the age of 12)

ÅPracticed general dentistry in Collierville, TN for 35 years.

ÅLast 2 years have been full time Associate Professor and Director of 
the Dental Sleep Medicine and Orofacial Pain Program at UT CoD.

ÅRecently went part time at UT in order to cover my practice due to an 
unfortunate issue with my former associate.

ÅHave been fortunate to establish professional and personal 
relationships with many of the very respected leaders in both fields of 
Dental Sleep Medicine and Orofacial Pain.



A little about me

ÅMy core foundation of practice for Orofacial Pain comes from my 
studies with Jeff Okesonof the University of Kentucky

ÅI currently am a member of the Board of Directors for the American 
Academy of Dental Sleep Medicine (AADSM).

ÅI obtained my Board certification with The American Board of Dental 
Sleep Medicine (ABDSM) in 2014. 

ÅI am a member of the AADSM, the American Academy of Sleep 
Medicine, the American Academy of Orofacial Pain and the ADA, the 
Tennessee Dental Association and the Memphis Dental Society.



SLEEP

There is no single activity that 
humans do more: if you live to 
be 90, you will probably spend 

just over 32 years asleep !



SLEEP
ÅSleep is essential for a personôs health and well-being.
Å~60 million Americans suffer from over 70 different sleep 

disorders. (some sources as high as 80 million)
Å60 percent of adults report having problems sleeping a few 

nights a week or more.
ÅMost of these individuals go undiagnosed and untreated.
ÅWhen I began in sleep 13 years ago it was estimated that 18 

million Americans suffered from Obstructive Sleep Apnea 
(OSA).
ÅToday, the American Academy of Sleep Medicine (AASM) 

estimates between 25 ï30 million Americans suffer from OSA.



SLEEP

ÅExcessive daytime sleepiness effects approximately 25% of 
the general population (children and adults)
ÅAnd up to 40% of adults experience daytime sleepiness 

(enough to interfere with their daily activities)
Å69% of children experience one or more sleep problems a 

few nights or more during the week.
ÅIn children, sleepiness is often expressed as 

inattentiveness, hyperactivity and decreasing school 
performance.
Å48% of adults report snoring.



Sleep ïWhy itôs Important

ÅHealthy Brain Function and Emotional Well -Being 
ÅHealing damaged cells (Growth Hormone in Children)

ÅBoosting your immune system
ÅRecovering from the dayôs activities
ÅSafety ïPrevents microsleep
ÅRecharging your heart and cardiovascular system 

for the next day
National Institutes of Health
MorselliL et al. Role of sleep duration in the regulation of glucose metabolism and appetite. Best PractRes ClinEndocrinol Metab 2010;24(5):687ς702.



Sleep ïWhy itôs Important



Sleep ïWhy itôs Important

The National Highway Traffic Safety Administration 
conservatively estimates that 100,000 police-
reported crashes are the direct result of driver fatigue 
each year. This results in an estimated 1,550 deaths, 
71,000 injuries, and $12.5 billion in monetary losses. 
These figures may be the tip of the iceberg, since 
currently it is difficult to attribute crashes to 
sleepiness.

DrowsyDriving.org           National Sleep Foundation





National Sleep Foundation, National Department of 
Transportation and the Centers for Disease Control and 

Prevention 



Sleep Statistics ïSleep Deprivation 

Number of people in the U.S. who have a 
chronic sleep disorder

60 Million

Estimated cost to U.S. employers in lost 
productivity due to sleep loss issues

$18 Billion

Percent of people who suffer from sleep 
apnea

8 %

Percent of American adults experience a 
sleep problem a few nights per week

62 %

Percent of all adults have insomnia in 
the course of any year

30 %

Sources:National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention



Sleep Statistics ïAverage Hours Needed

Ages 5 ς10 11 hours

Ages 10 ς17 9 hours

Adults 8 hours

Percent of adults who reported getting an 
average of 6 hours or less

29 %

Percent of high school students who 
reported getting an average of at least 8 
hours

31 %

Sources:National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention





CDC  - Sleep and Sleep Disorders 



Sleep Statistics ï<7 hours by State



Sleep Statistics ï<7 hours by Census



Sleep Statistics ïMissouri



Sleep Statistics ïSleep Behavior 

Unintentionally fell asleep during the day 
at least once in the past month

37.9 %

Nodded off or fell asleep while driving in 
the past month

4.5 %

Annual number of car crash fatalities 
attributed to falling asleep

1,550

Annual number of nonfatal car crash 
injuries attributed to falling asleep

40,000

Sources:National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention



Sleep Statistics ïSleep Related 
Difficulties

DIFFICULTY PERCENT AFFECTED NUMBERS

Concentrating on things 23.2 % 49.2 Million

Remembering things 18.2 % 38.8

Working on hobbies 13.3 % 28.2

Driving or taking public 
transportation

11.3 % 24

Taking care of financial affairs 10.5 % 22.3

Performing employed or 
volunteer work

8.6 % 18.3

Sources:National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention



Sleep Statistics ïSleep Disorders

Number of people who suffer from 
insomnia

70 Million

Number of people who suffer from sleep 
apnea

20 - 25 Million

Number of people who suffer from 
narcolepsy

200,000 +

Number of people who suffer from 
restless leg syndrome

30 Million

Sources:National Sleep Foundation, National Department of Transportation, 
Centers for Disease Control and Prevention



ÅEvery member of the 
animal kingdom is 
forced to spend 
perhaps a third of its 
life unconscious and 
vulnerable: unable to 
feed, unable to watch 
for predators, unable 
to protect its offspring.



ñIf sleep doesnôt serve 
some vital function, it 
is the biggest mistake 
evolution ever made.ò

Allan Rechtschaffen
Å Pioneer sleep researcher, Mt. Sinai Hospital, New York



Three States of Consciousness

ÅAwake

ÅnREM sleep

ÅREM sleep



Sleep Stages

Å NREM sleep typically occupies 75ï80% of total 
sleep each night. Many of the health benefits of 
sleep take place during NREM sleep ïtissue 
growth and repair occurs, energy is restored and 
hormones that are essential for growth and 
development are released.

http://www.resmed.com/us/en/consumer/diagnosis-and-treatment/healthy-sleep/what-happens-during-sleep.html



Sleep Stages

ÅREM sleep typically occupies 20ï25% of total 
sleep each night. REM sleep, when dreaming 
occurs, is essential to our minds for processing 
and consolidating emotions, memories and stress. 
It is also thought to be vital for learning, 
stimulating the brain regions used in learning and 
developing new skills.

http://www.resmed.com/us/en/consumer/diagnosis-and-treatment/healthy-sleep/what-happens-during-sleep.html



Polysomnography - PSG

Polysomnography (PSG) is a study or test done while 
youôre fully asleep.
PSG registers your bodyôs shifts between the two stages of 
sleep, which are rapid eye movement (REM) sleep, and 
non-rapid eye movement (non-REM) sleep. Non-REM 
sleep is divided into ñlight sleepò and ñdeep sleepò 
phases. (N1, N2, N3 sleep)



Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1 Sleep

N2 Sleep

N3 Sleep

THE 
STAGES OF 

SLEEP

Starring 
N1 Sleep
N2 Sleep



Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1Sleep

N2Sleep

N3Sleep

N1 Sleep
ά[ƛƎƘǘ ǎƭŜŜǇέ
4% - 5 % of total sleep time is 
considered normal
Increases to 15% by age 70



Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1Sleep

N2Sleep

N3Sleep

N2 Sleep
άwŜǎǘŦǳƭ {ƭŜŜǇέ
45% - 50% of total sleep time is 
considered normal
άWǳƴƪέ ǎƭŜŜǇ (Coined by Jamison Spencer)

SPINDLES
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Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1Sleep

N2Sleep

N3Sleep

N3 Sleep
ά5ŜŜǇ {ƭŜŜǇέ
Delta wave or Slow wave sleep
10% - 20% of total sleep time is considered normal
% decreases with age
Above 40 ς50% in children: to total absence by age 40 ς
60
Usually appears only in the first 1/3 of the sleep episode
Growth hormone usually released during N3 sleep



Stages of Sleep

REM Sleep

Non-REM (nREM) Sleep

N1Sleep

N2Sleep

N3Sleep

REM Sleep
Rapid eye movement sleep
20% - 25% of total sleep time is considered normal
Body paralysis ςatonia
Mind is very active
Vivid hallucinatory imagery or dreaming
Do problem solving ςthought consolidation



EEG Sensor Placement - PSG



EEG Sensor Placement - PSG



Stages of Sleep











SLEEP DISORDERS

ÅInsomnia (affects nearly 60% of adults at least one night / week)

ÅSleep Apnea (affects 25 - 30 million Americans) (> 90% 
undiagnosed)

ÅNarcolepsy (affecting as many as 250,000 Americans)

ÅSleepwalking (somnambulism)

ÅPeriodic Limb Movement Disorder (PLMD)  

ÅRestless Leg Syndrome

ÅSleep-Related Bruxism

ÅNight Terrors



Where does Dentistry Fit In ?

ÅDentistryôs role is in the area of 
treatment of SDB conditions

Åsuch as;



Where does Dentistry Fit In ?

ÅObstructive Sleep Apnea

ÅPrimary Disruptive Snoring (benign?)

ÅNocturnal (Sleep -related) Bruxism



Sleep Related Bruxism

ÅAs the name implies, not all Bruxism is sleep related

ÅHowever, when we see Bruxism we need to 
remember that much is sleep related

ÅParafunction or a protective function?



Where does Dentistry Fit In ?

Obstructive Sleep Apnea

Primary Disruptive Snoring 
(benign?)

Nocturnal (Sleep -related) Bruxism

The effect of SB treatment and its influence on SDB has 
been noted in a few studies. The notion that SB serves as a 
reactive-protective mechanism against upper airway 
collapse has been posited in the past.8,31,79,105,106It is common 
dental practice to utilize oral appliance therapy when 
treating SB; however, its effect on SDB remains an enigma.

Indication and safety of oral appliance use should be 
attentively evaluated on a patient-by-patient basis. For 

example, the use of single upper arch oral appliance 
customized for SB was shown to exacerbate 
obstructive respiratory events in patients with SDB
(ie, rise in the apnea-hypopnea index).60,61 In case of a patient 
with SB at risk of SDB (eg, obstructive sleep apnea), we 
recommended a mandibular occlusal splint (made for the 
lower jaw) or a mandibular advancement appliance.



Indication and safety of oral appliance use should be 
attentively evaluated on a patient-by-patient basis. For 
example, the use of single upper arch oral appliance 
customized for SB was shown to exacerbate obstructive 
respiratory events in patients with SDB(ie, rise in the 
apnea-hypopnea index).60,61 In case of a patient with SB at 
risk of SDB (eg, obstructive sleep apnea), we 
recommended a mandibular occlusal splint (made for 
the lower jaw) or a mandibular advancement appliance.



Where does Dentistry Fit In ?

Obstructive Sleep Apnea

Primary Disruptive Snoring 
(benign?)

Nocturnal (Sleep -related) Bruxism



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners

The Mayo 
Clinic 

1999 study



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners

Å10 married couples brought into sleep clinic

ÅThe husbands were all suspected of having sleep 
apnea

ÅSplit night study

ÅAHI average was 26 (range 3 ς75)

ÅAHI decreased to 7 (range 0 ς34) once put on CPAP



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners

ÅSpouses arousal index was 21 (range 14 ς34)

ÅArousal index decreased to 12 ( range 4 ς27) after 
husband was put on CPAP.

ÅAll 10 couples had been married for many years and 
been habituated to the snoring

ÅSpouses sleep efficiency increased from 74 % (26 % 
inefficient sleep) to 87 % - a 13 %increase



The Effect of Snoring and OSA on 
the Sleep Quality of Bed Partners

Beninati, W, Harris, CD, Herold, DL, Shepard, JW; Mayo 
Clinic Proc. 1999 Oct; 74(10):955-58.



What if patient doesnôt have a bed 
partner to ask about their snoring?



Where does Dentistry Fit In ?

ÅSleep Apnea

ÅPrimary Disruptive Snoring (benign?)

ÅNocturnal Bruxism



Wisconsin Sleep 
Cohort



Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Sleep Disordered Breathing and Mortality: 

Eighteen Year Follow-up of the Wisconsin 

Sleep Cohort; SLEEP, Vol. 31, No. 8, 2008
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Who Are These People ?



Your Staff



Their Family, Patients, Your Family 
and  Friends


