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Abstract

Purpose: Obstructive Sleep Apnea (OSA) is the most commonly undiagnosed sleep disorder and is
gaining more recognition in dentistry. Dental hygienists are at a pivotal position to discuss risks, char-
acteristics, medical referrals and treatment options for OSA, as well as detect if an individual has OSA
through questionnaires and other tools that can be done during an examination. Dental hygienists need
to receive appropriate education about OSA and should be well versed in their knowledge to educate
patients. The purpose of this literature review is to identify the role of the dental hygienist in detecting
the risk of OSA and gain knowledge on the topic in order to educate patients.
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This study supports the NDHRA priority area, Clinical Dental Hygiene Care: Investigate how dental
hygienists identify patients who are at-risk for oral/systemic disease.

INTRODUCTION

Dental clinicians play a vital role in patient’s oral
and systemic health. Research indicates patients are
24.1% more likely to visit the dentist as compared
with an annual exam by a physician; thus, dental
health professionals are in a position to be the first
providers to detect systemic health conditions.* Den-
tal hygienists play a crucial role in detecting disease
and health risks and are able to communicate find-
ings to their patients. Therefore, it is essential that
dental hygienists are knowledgeable about systemic
and oral health conditions enabling them to discuss
risks, characteristics of diseases, medical referrals
and treatment options.

Obstructive Sleep Apnea (OSA) is a health condi-
tion for which the dental community can identify and
screen. However, less than 50% of dentists are actu-
ally capable of identifying the signs and symptoms of
this sleep disorder.? OSA is the most common breath-
ing disturbance,® with up to 80% of moderate to se-
vere OSA remaining undiagnosed.* This sleep disor-
der is defined as repeated episodes of complete or
partial obstruction of the upper airway during sleep
and characterized by snoring, witnessed stopped
breathing and excessive daytime sleepiness.3* OSA
is associated with many health conditions such as
hypertension,*” reduced quality of life*?” and diabe-
tes mellitus.2® There is also a significant association
between OSA and moderate to severe periodonti-
tis.®1% This correlation suggests that optimum oral
health is imperative, especially when there is risk
for OSA.

OSA is important to dentistry because dental pro-
fessionals have the opportunity to screen for risk
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factors and disease patterns of OSA and have the
ability to assess one’s risk. There are several OSA
detection tools available that determine risk of OSA.
The purpose of this literature review is to identify the
role of the dental hygienist in detecting the risk of
OSA and to gain knowledge on the topic in order to
educate patients.

Definition and Categories of Sleep Apnea

Sleep Apnea is a medical disorder characterized by
50% decrease in airflow (hypopnea) or the complete
cessation of airflow (apnea) occurring longer than
ten seconds while sleeping.®® The apnea-hypopnea
index (AHI) is the most common index for assessing
the severity of sleep apnea by combining the num-
ber of apneas and hypopneas each night (Table I).

There are 3 categories of sleep apnea: OSA, cen-
tral sleep apnea and complex sleep apnea. OSA is
the occurrence of 5 or more events per night of ap-
nea and hypopnea due to an obstruction of the air-
way.!! Central sleep apnea is defined as a decrease
in oxygen saturation levels due to the brain failing
to deliver a signal for the body to breathe, resulting
in ineffective and shallow breaths.* Complex sleep
apnea is a combination of OSA and central sleep ap-
nea.

OSA: Characteristics, Risk Factors and Health
Related Conditions

OSA received clinical recognition in the 1980s and
has gradually gained recognition in the research set-
ting.'2 OSA remains the most common undiagnosed
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sleep disorder and chronic disease in Western soci-
ety.2 Recent research suggests up to 80% of moder-
ate to severe cases of OSA are underdiagnosed,* and
1 in 5 adults have mild OSA and 1 in 15 have mod-
erate OSA.!3 Characteristics of OSA include snoring,
daytime sleepiness and witnessed stopped breath-
ing during sleep. Other symptoms are the sensation
of choking while sleeping, insomnia and daytime
tiredness. Oral manifestations include attrition and
a large tongue, along with the physical characteristic
of a neck larger than 17 cm.

Obesity is considered the greatest risk factor as-
sociated with OSA. Even a person with mild to mod-
erate obesity is at an increased risk for having OSA.>
Also, people with a high body-mass index, large
neck circumference and a high waist-to-hip ratio
are at risk for developing OSA.*> Due to excessive
daytime sleepiness, individuals are at an increased
risk of motor vehicle accidents when left untreated.4
Research suggests that African Americans have a 2-
times greater risk to have OSA than Caucasians.'®
Males have a greater predilection*> for OSA, about
2 to 3-fold than women.®* However, menopause and
pregnancy may be an exception due to physiological
and hormonal changes.!® Other risk factors include
alcohol consumption,* smoking,* nasal congestion®®
and upper airway anatomy.*

OSA is independently linked to and increases the
likelihood of several health-related conditions such
as hypertension,*” decreased quality of life,*717 dia-
betes mellitus,?® stroke? and diminished neurocogni-
tive function.* Additionally, there is an increased risk
of congestive heart failure, coronary artery disease,
myocardial infarction and cardiac arrhythmias.?

Recent research has found an increase in peri-
odontitis in individuals with OSA® as they share sev-
eral risk factors such as male sex, older age, obesity,
oral breathing, cigarette smoking and alcohol con-
sumption.® OSA and periodontitis are both associ-
ated with systemic inflammation and cardiovascular
risk. Gunaratnam et al suggests, “There is a signifi-
cant association between periodontal clinical attach-
ment level and total sleep time.” Furthermore, there
is a positive significant association between OSA and
periodontitis.810

Diagnosing OSA - Polysomnography: The
Gold Standard

Polysomnography is considered the gold standard
of diagnosing OSA and is completed in a laboratory.
This diagnostic tool measures an individual’s sleep
cycles and stages, recording air flow in and out of
the lungs, blood oxygen levels, brain waves, eye
movement, and heart rate.!® The disadvantages of
the polysomnography are: low availbility, cost and
time-consumption.3’ Because of the disadvantages,
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Table I: Apnea-Hypopnea Index*

Mild 5 to 15 respiratory events/hour
Moderate 15 to 30 respiratory events/hour
Severe More than 30 respiratory events/hour

Table II: Mallampati Classification

Classification Visualization

Class I Soft pilsfltlaé entire Normal
osst | SRR Gge | voma
coss | R0 v | "y 08
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screening tools have been developed that may assist
in identifying high risk individuals. These tools may
help serve the population by alerting those who are
at risk, allowing them the opportunity to seek out
definitive diagnosis.

Screening Tools for Detecting Risk of
Obstructive Sleep Apnea

Although physicians are the only professionals
licensed to diagnose OSA, dentists and dental hy-
gienists can detect OSA risk through screening tools.
Some of these tools are the Mallampati Classifica-
tion,°*2! Epworth Sleepiness Scale,??2> STOP Ques-
tionnaire,> STOP-BANG Questionnaire** and ARES
Questionnaire.?

Mallampati Classification

The Mallampati Classification is an evaluation pre-
dicting the ease of intubation and is higher in people
who show severe degrees of OSA.**20 With the pa-
tient sitting upright, mouth open and tongue pro-
truded, the evaluator classifies the visibility of the
posterior pharynx with aid of a light with a scale of I,
I, III and IV (Table II, Figure 1).2* A score of I and
IT are considered adequate exposure of the posterior
pharynx, while a score of III and IV are considered
inadequate exposure of the posterior pharynx.?®
Kandray et al assessed the inter-rater reliability of
using the Mallampati classification between dental
hygiene students and a supervising dentist to evalu-
ate and classify the pharyngeal soft tissues.'® After
training by a licensed respiratory therapist, 21 dental
hygiene students received a diagram with the Malla-
mpati Classification and placed a check mark beside
the image that best represented the patient’s oro-
pharynx opening during a dental hygiene appoint-
ment. Subsequently, the dentist did an independent
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Figure 1: Mallampati Classification Oral Anatomy

CLASS I

CLASS I

CLASS I CLASSIV

Borrowed with permission from Thomas Nuckton’s Study?!

evaluation of each patient using the same type of
diagram that the student used after the same train-
ing. The results show a 77% agreement between the
dentist and students, indicating that dental hygiene
students can classify oropharyngeal tissues.'®

Epworth Sleepiness Scale

The Epworth Sleepiness Scale (ESS), developed
by Murray Johns in 1991, is a self-administered
questionnaire that evaluates sleep tendencies.?®* An
individual rates their chance of dozing off in 8 differ-
ent scenarios in this subjective questionnaire (Tables
ITI, IV).22 An ESS score of 16 or greater is considered
a high level of daytime sleepiness, which is one of
the most common symptoms for OSA.'” Nguyen et
al conducted a study to evaluate the reproducibility
of the ESS.?? In this study, 142 patients were evalu-
ated and it was found that there were discrepancies
when the ESS was repeated over time in the same
untreated individual. The researchers cautioned that
the ESS should not be the sole tool to indicate risk
for possible OSA due to reproducibility discrepen-
cies.??

STOP Questionnaire

Chung et al constructed a concise screening tool
for OSA called the STOP questionnaire (Table V).3
The initial goal was to find a tool for identifying OSA
risk in patients soon undergoing surgical proce-
dures; recently it has begun to identify any patient
at risk. If a patient answers “yes” to two or more of
the questions, then they are considered at high risk.

Chungetalinvestigated 278 patients who answered
14 questions in order to identify the best questions
to ask to identify OSA. This investigation culminat-
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ed in the 4-question
STOP questionnaire.?
Then a pilot study was

Table III: Epworth
Sleepiness Scale?!

implemented on 592 o | No chance of dozing
preoperative clinic pa- off

tients to ensure the S||ght chance of
strength of the STOP 1 dozing off
questionnaire.  After Moderate chance of
the pilot study, the 2 dozing off
questionnaire was ad- 9
ministered to 1,875 3 | High chance of doz-
patients with a 100% ing off

completion rate. Then,

regardless of the

score, they were all asked to undergo an overnight
polysomnographic. The AHI from the polysomnog-
raphy was used against the STOP questionnaire in
order to validate it. Two hundred and eleven patients
agreed to the polysomnography (34 from the pilot
study, 177 from the study). Overall, it was found
that the STOP questionnaire had a moderately high
sensitivity and positive predictive value, indicating
that the STOP questionnaire is more sensitive in de-
termining if one has moderate to severe OSA. The
positive predictive value was significantly increased
when people have the following clinical character-
istics: male gender, age older than 50 years, BMI
greater than 35 kg/m2, and neck circumference
greater than 40 cm.® The study concluded that the
STOP questionnaire is an easy-to-use screening tool
for patients at risk with OSA.3

Other studies have used the STOP questionnaire
to determine OSA risk. Ahmad et al found that the
STOP questionnaire aided in identifying one’s risk of
OSA and confirmed that the prevalence of periodon-
titis may be higher in patients with OSA.8
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Table IV: Epworth Sleepiness Scale Ques-
tions??

Table V: STOP Questionnaire3

Snoring Do you snore loudly?
Situation Tired Do you often feel tired, fatigued, or
1. Sitting and reading sleepy during daytime?
2. Watching TV _ Has anyone observed you stop
3. Sitting, inactive in a public place Observed breathing during your sleep?
4. As a passenger in a car for an hour without a Do you have or are you being
break Blood Pressure .
5. Lying down to rest in the afternoon when circum- treated for high blood pressure?
stances permit
6. Sitting and talking to someone Table VI: STOP-Bang Questionnaire??
7. Sitting quietly after a lunch without alcohol
8. In a car, while stopped for a few minutes in traffic Snoring Do you shore loudly?
Tired Do you often feel tired, fatigued, or
sleepy during daytime?
STOP-Bang Questionnaire
Observed Has anyone observed you stop

The STOP-Bang questionnaire is a series of 8 ques-
tions with scores ranging from 0 to 8 (Table VI).?* If
an individual answers yes to 3 or more items, then
they are considered at high risk for OSA. Research
indicates that a STOP-Bang score of 3 or greater re-
veals a high sensitivity for moderate to severe OSA
along with an increase in specificity and predicted
probability.?4

The Apnea Risk Evaluation System
Questionnaire

The Apnea Risk Evaluation System (ARES) can
sufficiently assess the risk of an individual with un-
diagnosed OSA.2 Levendowski et al assessed the
prevalence of potential OSA in a dental population
by administering this questionnaire to 2 dental prac-
tices.? The first practice had no prior OSA treatment
experience and the questionnaire was given to the
patients at a scheduled dental appointment with 229
patients fully completing the ARES questionnaire.
The second practice had 15 years of prior experi-
ence with OSA treatment and the questionnaire was
mailed to 870 patients with 102 returning it fully
completed. Including both practices, 102 patients
were considered high risk upon completing the ques-
tionnaire and were selected to complete a 2-night
sleep study. During the night, the patients wore a
wireless unicorder on their foreheads that recorded
oxygen saturation, pulse rate, airflow, respiratory
effort, snoring levels, head movement and head po-
sition. Results from the ARES questionnaire found
that 67% of males were at high risk of having at
least mild OSA and 33% at risk for having moderate
to severe OSA. Twenty-eight percent of females had
at least mild OSA and 6% had moderate to severe
OSA. Out of the 105 high-risk patients participat-
ing in the sleep study, 96% had an apnea hypop-
nea index (AHI) greater than 5 events per hour? and
70% had an AHI of greater than 20 events per hour.
In conclusion, the study found a high prevalence of
undiagnosed sleep apnea in this dental population,
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breathing during your sleep?

Do you have or are you being
treated for high blood pressure?

Blood Pressure

BMI BMI more than 35 kg/m2?
Age Age over 50 years old?

Neck Circum- | Neck circumference greater than 40
ference cm?

Gender Gender male?

providing additional evidence that the ARES can suf-
ficiently assess the risk of an individual with undiag-
nosed OSA.

Treatment Options for Obstructive Sleep
Apnea

Treatment of OSA includes lifestyle changes such
as weight loss,?®> upper airway surgery,?> continuous
positive airway pressure (CPAP)?>27 and oral appli-
ances.?8:2°

Continuous Positive Airway Pressure

CPAP is the gold standard treatment of OSA and
is effective in decreasing the nocturnal events of
OSA.?> Research suggests the therapeutic effects of
being on CPAP for 3 weeks significantly reduces fa-
tigue and increases energy in individuals with OSA.2¢
It has also been found that CPAP reduces cardio-
vascular risk, fatal or nonfatal cardiovascular events,
and blood pressure within 3 weeks time of complying
with CPAP treatment.?” CPAP improves glucose con-
trol in diabetic patients suffering from severe OSA.®
However, many individuals have difficulty comply-
ing due being uncomfortable while sleeping and
the changes in occlusion. Mehta et al® conducted a
follow-up study to Chung et al,?* by contacting the
patients who participated in OSA treatment. Among
the patients given CPAP therapy, 40 stated they were
compliant and had significant reductions in medica-
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tions for comorbidities than the patients who were
non-compliant. Additionally, the patients who were
compliant showed a significant improvement in snor-
ing, sleep quality and daytime sleepiness. Based on
these results, the researchers concluded OSA symp-
toms and severity of comorbidities might be reduced
by timely diagnosis and compliance to treatment.®

Oral Appliances

Oral appliances are typically used when a patient
does not like CPAP, has not responded to CPAP or is
not appropriate for CPAP. The appliances are small,
easy to wear and typically take only a few weeks for
patients to adjust. Before receiving, the patient has
an examination to determine which oral appliance is
most appropriate, fit and adapt the appliance, and
determine the function. Dentists construct and fit
oral appliances.?> Oral appliances for OSA treatment
include tongue retaining devices and mandibular ad-
vancement appliances.?® Tongue retaining devices
are seldom used except when dental reasons pro-
hibit making mandibular advancement appliances.
The appliance holds the tongue in a forward position
with a suction bulb that prevents the tongue from
obstructing the airway. The most commonly used
oral appliance is the mandibular advancement ap-
pliance. Mandibular advancement appliances work
by protruding the mandible forward, which mini-
mizes upper airway collapse while sleeping. Treat-
ment with oral appliances is non-invasive and re-
versible,?® accompanied occasionally with initial side
effects of tooth pain, temporomandibular joint pain,
dry mouth, gum irritation and excessive salivation.?®

DiscussionN

While dentists and dental hygienists cannot diagnose
OSA, they have the opportunity to play a crucial role in
the detection, education, medical referral and treatment
in OSA. Research for OSA is emerging and revealing a
role for screening and treatment in dentistry. Because
patients are more likely to visit their dentist than physi-
cian in a year, dental hygienists and dentists can play an
integral role in the detection of OSA by screening and
referring high-risk patients to physicians. This can pro-
vide patients with interprofessional care by facilitating
aid in OSA treatment from the dentist, dental hygienist
and physician. Collaboration with dentistry and medi-
cine is pivotal because it establishes a team between
the disciplines and provides patients with the best stan-
dard of care.

Dental hygienists can use screening tools, like the
Mallampati classification, STOP questionnaire and STOP-
BANG questionnaire, which provide an opportunity to
assist in detection. Research studies suggest dental hy-
gienists can effectively use these tools in an appoint-
ment. While screening tools are available, these tools
need further research on their reliability and validity to
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provide further proof of the effectiveness. As stated in
Nguyen et al, more research is needed to evaluate the
reproducibility of the Epworth sleepiness scale.?*

As emerging research suggests a relationship be-
tween OSA and periodontal disease, OSA screening
may become more important for periodontal risk as-
sessment. Current studies have indicated that OSA
may increase periodontitis presence by contributing to
increased systemic inflammation. Dental hygienists are
in an optimum position to educate patients on periodon-
titis and ways to arrest the condition (i.e. OSA) through
oral hygiene instructions. Further research is needed
to determine the causal relationship between OSA and
periodontitis.

Most dental school curricula do not provide adequate
content for sleep apnea.®° It is imperative that sleep dis-
order education is presented in the curriculum of dental
and dental hygiene programs as research has suggest-
ed that there are screening tools that can effectively
detect OSA. After diagnosis, the dental team can aid in
the patient’s treatment of OSA and play a crucial role in
helping people who suffer from it. Furthermore, patients
typically value what their dental hygienists say; there-
fore, it is important that hygienists receive education
pertaining to sleep disorders, so the patient receives
evidence-based facts regarding this disorder.

CONCLUSION

Dental hygienists are at a pivotal position to
assist the interprofessional team in screening for
OSA. As patients are more likely to visit their den-
tist regularly compared with a physician, more
opportunities arise for screening and detection of
systemic diseases including OSA. The tools used
to detect OSA are easily implemented during the
evaluation or during the intraoral examination per-
formed. Dental hygienists have the opportunity to
educate the patient on risk factors, potential health
conditions, and treatment options for OSA. Medi-
cal referrals are also part of the dental hygienist
role, initiating the collaboration between the medi-
cal and dental fields. By including the dental team
in screening and detection for OSA, patients may
be more likely to receive accurate diagnosis and
seek treatment, thus improving their overall qual-
ity of life.
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