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Oral health professionals play important roles in detecting and treating obstructive sleep apnea.

By Beth Kornegay, CDA, RDH, MS

Obstructive sleep apnea (OSA) affects approximately 26% of adults between the ages of 30 and 70 in the United States." It occurs when
an apnea or hypopnea causes the anatomical structures in the back of the throat (tongue, soft palate, and uvula) to collapse during sleep.2

purchase course | $22 An apnea is a full obstruction of the airway, causing the cessation of breathing for at least 10 seconds. Hypopnea is a partial obstruction of
breathing, where the airflow to the lungs is reduced. Due to the obstruction and lack of airflow, the body responds by increasing respiratory
effort.

This course was published in the January
2017 issue and expires 1/31/20. The severity of OSA is based on the apnea-hypopnea index (AHI) and/or the respiratory disturbance index (RDI). The AHI is the combined
average of apneas and hypopneas occurring in 1 hour. The RDI is the number of apneas, hypopneas, and respiratory-related arousals
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The author has no commercial confiicts of | occurring in 1 hour. Mild RDI/AHI is five arousals to 15 arousals per hour; moderate is 15 arousals to 30 arousals per hour; and severe is
interest to disclose. more than 30 arousals per hour.3

This self-study activity is electronically Oral health professionals are well positioned to identify and provide treatment to patients with OSA. Additionally, interprofessional

mediated. collaboration with patients' medical and dental teams can help maximize their quality of life. Physicians can detect OSA, prescribe a sleep
study, make the diagnosis, and determine the treatment plan. Oral health professionals can identify risk factors, make appropriate referrals

EDUCATIONAL OBJECTIVES if OSA is suspected, and treat patients with OSA by fabricating an oral appliance. Specifically, dental hygienists can screen for risk

o . factors and clinical signs, as well as provide screening questionnaires to patients.
After reading this course, the participant

should be able to: RISK FACTORS

Risk factors for OSA vary from a high body mass index (BMI) to a history of tobacco use. Adults with a high BMI (230 kg/m?) and large

neck circumference (>17 inches for men, >16 inches for women) is one of the greatest predictors of OSA.3 OSA can be present, however,
in patients with any BMI and/or neck circumferences.

Age is another risk factor for OSA. The Sleep Heart Health Study, a multicenter cohort study funded by the National Health Lung & Blood
Institute, investigated the negative effects of sleep-disordered breathing on cardiovascular and other health systems. The study included

6,441 men and women age 40 or older. Results showed that as participants aged, their risk of OSA increased.?

Men are at increased risk of OSA compared with women. The Wisconsin Sleep Cohort Study estimated the prevalence of OSA in middle-
aged adults age 30 to 60 at 9% in women and 24% in men. However, this disparity diminishes when women experience hormonal and

physiological changes (eg, menopause).5

Sleep position also plays a role in OSA prevalence. Research shows that adults with positional OSA had double the number of obstructive
events when sleeping in the supine position than when sleeping in the lateral position.6 Generally, adults who have positional OSA are
younger and have a lower BMI than those unaffected by sleep position.6

Consuming alcohol can raise OSA risk. Men who drink at least one alcoholic drink per day are 25% more likely to experience OSA than men who do not.” Additionally, research
suggests that drinking alcohol before bed may acutely impact breathing patterns while sleeping.8 Adults who use tobacco are also four times more likely to develop
moderate/severe OSA than nontobacco users. 2

If OSA is left untreated, the risk for serious health problems, including death, increases. Diabetes is related to OSA, with 70% of adults with type 2 diabetes experiencing OSA.10
The severity of untreated OSA negatively impacts glucose levels.

Patients with hypertension are 30% to 40% more likely to develop OSA than those without hyper‘tension.10 The more severe the patient's OSA, the more likely he or she is to
experience hyper’(ension.11 The risk for stroke and death in patients with OSA is almost double than for those without OSA.12

Oral health problems are more common among patients with OSA. While it is a new area of investigation, increasing evidence demonstrates an association between chronic
periodontitis and OSA. Adults with moderate and severe chronic periodontitis are four times more likely to develop OSA than adults with mild chronic periodontitis and gingivitis.13
Adults at high risk for OSA were 73% more likely to develop first-onset temporomandibular joint disorder (TMJ) than individuals at low risk of OSA. 4 A study also showed that
52% of individuals with mild to moderate OSA presented with signs and symptoms of TMD. 5 Sleep bruxism is another oral health problem related to OSA that may serve as a
compensating behavior through the pushing of the mandible forward in an attempt to open the airway.16 Approximately 25% of patients with OSA exhibit sleep bruxism, compared
with 5% to 8% in the general population.17
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CHARACTERISTICS AND CLINICAL SIGNS

Characteristics commonly associated with OSA include snoring, witnessed cessation of breathing by a bed partner, and excessive daytime sleepiness. Specifically, excessive
daytime sleepiness (self-report) has been found in 22.6% of women and 15.5% of men with OSA.®

Large tonsils, long uvulas, large tongues, and a crowded pharyngeal space are associated with OSA.18 Large tonsils create a small airway, which is more easily obstructed. A
large tongue rests on top of or above the mandibular teeth, causing airflow obstruction when it falls back into the throat during sleep. A thick, broad, and scalloped tongue may be a

sign of OSA. A crowded pharyngeal space limits the amount of airflow. Additional signs of OSA are dry mouth, narrow palate, anterior attrition, and retrognathia.19
SCREENING TOOLS

Screening tools can assess patients' risk of OSA and should be included in the medical history and intraoral exam. Numerous screening questionnaires are available. The four
most commonly used in the dental setting are the STOP Questionnaire, STOP-Bang Questionnaire, Mallampati Airway Classification, and Epworth Sleepiness Scale.20-23

In 2008, Chung et al?0 created the STOP Questionnaire—an easy-to-use, self-administered questionnaire
designed to measure an individual's risk for OSA (Table 1). If a patient answers "yes" to two or more

TADRI K . .
questions, he or she is considered high risk for OSA. F'ABLE 1. stor Questionnaire®

The STOP-Bang Questionnaire is an alternative risk assessment that adds questions regarding BMI (more
than 35 kg/mz), age (50 or older), neck circumference (greater than 40 cm), and gender (male) to the STOP Do you snore?

Questionnaire. If patients answer yes to three or more items, they are considered at risk for OSA.20 ! y
Are you tired during the day?

The Mallampati Airway Classification was created in 1985 to help predict the ease of tracheal intubation for
patients undergoing surgery.21 More recently, the Mallampati classification has been used to assess OSA

risk.22 During the assessment, patients are instructed to open their mouths and protrude their tongues while Do you have high blood pressure?
in a seated position. The oral health professional grades the airway based on four classes (Table 2). Classes

Il and IV indicate high risk for OSA.22

Has anyone observed you stop breathing while sleeping?

TABLE 2. Mallampati Classification for Obstructive
Sleep Apnea (OSA) Risk Assessment??

Oass  Visible Structures Normal/Abnormal
(lass|  Soft palate and entire uvula are visible Normal

(lass 1l Soft palate and a portion of the uvula are visible Normal

Class Il Soft palate and the base of the uvula are visible Abnormal, risk of OSA
Class IV Soft palate and uvula are not visible Abnormal, risk of O5A
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TABLE 3. Epworth Sleepiness Scale

Select the most appropriate number on the scale for each situation:
0 = Would never doze

1 = Slight chance of dozing

2 = Moderate chance of dozing

3 = High chance of dozing

Situation Chance of Dozing
Sitting and reading

Watching TV

Sitting inactive in a public place

As a passenger in a car for an hour without a break

Lying down to rest in the afternoon when crcumstances permit

Sitting and talking to someone

Sitting quietly after lunch without alcohol

In a car, while stopped for a few minutes in traffic

Total Score:

Johns?23 developed the Epworth Sleepiness Scale (ESS) in 1991. It is a self-administered questionnaire that assesses daytime sleepiness. Patients rate their chances of dozing in
eight scenarios and the scores are added (Table 3). An ESS score of 16 or higher is considered a high level of daytime :sleepiness.23

DIAGNOSIS AND TREATMENT

The definitive diagnosis of OSA is made through polysomnography, an overnight sleep study (Figure 1). A polysomnography is monitored by a sleep technician throughout the night
and interpreted by a sleep physician once the study is completed. It monitors a patient's blood oxygen level, heart rate, brain waves, breathing, and eye and leg movements during

sleep.24 Once the sleep physician interprets the results, he or she determines the diagnosis and severity of the sleep disorder.

OSA treatment typically requires a long-term, multidisciplinary approach. Treatment regimens vary based on the patient's needs, anatomy, and preferences. Treatment options
include: positive airway pressure (PAP), behavioral modifications, surgery, orofacial myofunctional therapy, and oral appliances.3

PAP is the first treatment of choice for patients with OSA. It is a long-term treatment that keeps the airway open via air pressure while sleeping. It can be delivered through
continuous positive airway pressure (CPAP), bilevel positive airway pressure (BPAP or BiPAP), or automatic, self-adjusting airway pressure (APAP). A PAP machine uses a mask
that either fits over the nose or nose and mouth, a tube that connects the mask to the machine's motor, and a motor that blows air into the tube to boost airway flow. Today's PAP

machines are lightweight, fairly quiet, and have a success rate of 80% to 95%.25 Common challenges are mask leaks, loud noise (although this has improved over the years),
nasal congestion, xerostomia, claustrophobia, irritation from the mask and straps, and too much air pressure.26 These challenges can lead to noncompliance and cessation of
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treatment.

Behavioral modifications include weight loss (ideal BMI: 25 kg/m? or less), exercise, avoiding alcohol and sedatives before

sleep, positional therapy,3 and smoking cessation.8 Surgeries may include uvulopalatopharyngoplasty, tonsillectomy,
adenoidectomy, genioglossus advancement, telegnathic maxillomandibular advancement surgery, or a combination. Orofacial
myofunctional therapy may be added in conjunction with other OSA treatments and consists of exercises that involve the lip,

tongue, soft palate, and pharyngeal wall.27

If a patient cannot tolerate PAP, or snores, the physician may refer the patient to an oral health professional who is certified

to fabricate and adjust an oral appliance.28 Once referred, the oral health professional will evaluate the patient's oral cavity.
The patient must receive dental treatment if active disease is present (periodontitis, caries lesions) before an oral appliance
is made. Oral appliance options consist of mandibular advancement splints (MAS) and tongue-retaining devices (TRD). A
MAS engages the mandible and the tongue (indirectly), repositioning the mandible in a forward position. It is made of two
acrylic resin pieces covering the maxillary and mandibular arches. An additional part connects two pieces to hold the
mandible forward. Appliances can either be titratable or nontitratable. Titratable appliances allow for adjustments to the

degree of mandibular protrusion during use, while nontitratable appliances keep the mandible in a fixed state of protrusion.28 k b :
Side effects that occur within the first few days or weeks of MAS therapy are typically minor and may include masticatory : an ;ﬂ
muscle or temporomandibular joint discomfort. Side effects occurring 6 months or later after the start of therapy typically FIGURE 1. A polysomnography monitors a patient's blood
result in cessation of the treatment and may include changes in tooth position and occlusion. An aligner should be fabricated  oxygen level, heart rate, brain waves, breathing, and eye and
in order to avoid these changes in tooth position and occlusion. leg movements during sleep.

TRDs directly engage the tongue and hold it in a forward position. They are generally made of silicone and are in the shape AUBERT/BSIP/SCIENCE PHOTO LIBRARY

of a bulb or cavity. The bulb produces a suction that holds the tongue forward in the bulb. Tongue-retaining devices full breath

solution (FBS) are single-arch oral sleep appliances and use a tail that depresses and restrains the tongue. Once an oral appliance is made, a polysomnography needs to be
completed in order to ensure the oral appliance is effective. The average success rate for oral appliances is 52%. This treatment option should be reserved for those patients with
severe OSA who did not benefit from CPAP therapy.23

ROLE OF DENTAL HYGIENISTS

Physicians are the only health professionals who can diagnose OSA. Oral health professionals, however, play a pivotal role in detection and treatment of OSA and work
interprofessionally with the sleep medicine team. Oral health professionals may be the first to detect signs of OSA or sleep problems, and physicians may refer a patient to a
dentist for fabrication of an oral appliance. Dental hygienists specifically can:

. Screen patients for OSA by checking signs of bruxism and OSA and including OSA screening questionnaires in medical histories.
. Refer patients to their physicians if OSA is suspected.

. Screen patients for an oral appliance by assessing periodontal status and providing periodontal treatment.

. Provide patient instructions on how to use/clean an oral appliance and/or aligner (Table 4).

. Note changes in dentition and periodontium that may be caused by an oral appliance.

. Evaluate fit and integrity of an oral appliance.

. Professionally clean an oral appliance.

NO O WN=-
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CONCLUSION

Through detection and treatment, oral health professionals can play a vital role in caring for patients I \ I} IJl 4 'I'* Instructions f{:}I‘ Dral
with OSA. Screening questionnaires should be used to assess patients’ risk for OSA. If risk is shown, Appliance and Allgﬂ er Use

the appropriate referral should be made for further evaluation. When a patient has been diagnosed with

OSA and the treatment plan calls for an oral appliance, the dental team (with a dentist who has been

trained to fabricate an oral appliance) will assist the physician in the patient's care. Through Oral Appliance Instructions
interprofessional collaboration, the dental team can help improve the quality of life for patients with
OSA. 1. Brush and floss before bed

2. Insert the appliance before turning off the lights
3. Wear the appliance all night if possible

4. Remove promptly upon waking

5. Exercise jaw and massage sides of face

6. Realign jaw for 10 minutes to 15 minutes after removing
the appliance

= Securely place template on biting surfaces of maxillary
teeth

* Pull mandible back

= Bite and squeeze hard for 5 seconds to 10 seconds

* Open mouth and relax for 5 seconds to 10 seconds

= Repeat until mandibular teeth fit into impressions on
template

BETH KORNEGAY, CDA, RDh, MS, is a full-time adjunct assistant professor in the Department of Dental Ecology at the University of North Carolina at Chapel Hill School of
Dentistry. She teaches in the undergraduate dental hygiene program and the predoctoral program. In 2015, Kornegay received the American Academy of Dental Sleep Medicine
Research Excellence Award and the North Carolina Academy of Sleep Medicine Student Sleep Medicine Scholarship. She is currently serving as treasurer-elect of the North
Carolina Dental Hygienists' Association. Kornegay can be reached at: elizabeth_kornegay @unc.edu.
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