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diagnosis, treatment, and practice improvement of obstructive sleep apnea.

The information contained herein should never be used as a substitute for clinical
judgment.
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Who should be screened for OSA?
As part of a routine health mainte-
nance evaluation, the American
Academy of Sleep Medicine
(AASM) recommends asking all
adults whether they are dissatisfied
with their sleep or have daytime
sleepiness. Those with positive 
responses should be screened for
OSA using further clinical history
or screening instruments (8).

Patients with risk factors should
also be screened (see the Box: Risk
Factors for Obstructive Sleep Ap-
nea). Since obesity is the major
risk factor for OSA, all obese 
patients should be screened for
OSA. Excess weight is responsible
for 41% of all cases and 58% of
moderate-to-severe cases (9), and

the risk for OSA increases as obe-
sity increases. Weight gain over
time is also associated with OSA
incidence: A 10% increase in
weight predicts a 6-fold increase
in the likelihood of developing
clinically significant OSA (10).

The AASM also recommends
screening patients with a family
history of OSA, those who have
retrognathia, and those with dis-
eases known to have a high co-
prevalence of OSA, such as type 2
diabetes, treatment-resistant hy-
pertension, heart failure, atrial fib-
rillation, and stroke. Patients with
pulmonary hypertension warrant
screening for OSA because thera-
py may reduce pulmonary artery
pressure (11).

Patients who have high-risk driving
occupations, such as commercial
truck drivers and public transit 
operators, should be screened for
OSA due to the potential public
health impact, and any patient with
a history of either a recent motor
vehicle crash or near-miss attribut-
able to sleepiness should be
screened (12).

What are the screening tools?
Multiple screening questionnaires
have been developed to identify
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Screening and
Prevention

Obstructive sleep apnea (OSA) is defined by repeated episodes of up-
per airway closure during sleep that result in recurrent oxyhemoglo-
bin desaturation and sleep fragmentation (see the Box: Sleep Study

Terminology and Obstructive Sleep Apnea Definitions). In the general adult
population, the OSA syndrome occurs in 4% of men and 2% of women (1).
The prevalence of OSA is rising in conjunction with increasing rates of obe-
sity (2), with 5-year incidence rates of 7%–11% in middle-aged adults (3, 4). 

Untreated OSA has long-term health consequences. The associated sleep
fragmentation can result in daytime sleepiness and lead to increased risk for
motor vehicle and occupational accidents (5) and reduced quality of life. In
addition, the oxyhemoglobin desaturations and physiologic stresses from
repetitive upper airway obstruction can lead to increased blood pressure and
cardiovascular disease (6). However, only about 1 in 50 patients with symp-
toms suggestive of the OSA syndrome are evaluated and treated for the 
disease (7). Here, we aim to increase clinician familiarity with OSA and 
describe the importance of diagnosis and treatment.

Risk Factors for Obstructive Sleep
Apnea
Obesity, especially with body mass index

> 35 kg/m2

Family history of obstructive sleep
apnea

Retrognathia
Treatment-resistant hypertension
Congestive heart failure
Atrial fibrillation
Stroke
Type 2 diabetes

Sleep Study Terminology and
Obstructive Sleep Apnea
Definitions

Terminology
• Apnea: Breathing cessation for
≥ 10 seconds

• Hypopnea: Breathing flow re-
duction for ≥ 10 seconds ac-
companied by either a ≥3% or
≥4% oxyhemoglobin desatura-
tion or by arousal from sleep

• AHI: Frequency of of apneas
and hypopneas per hour of sleep

• Oxygen desaturation index:
Frequency of ≥ 3% or ≥ 4%
oxyhemoglobin desaturations
per hour of sleep

• Time below SpO2 90%: Sleep
or study time spent with oxy-
hemoglobin saturation less
than 90%

Definitions
• Mild OSA: AHI ≥ 5 but < 15

events per hour
• Moderate OSA: AHI ≥ 15 but 

< 30 events per hour
• Severe OSA: AHI ≥ 30 events

per hour
• The OSA syndrome: AHI ≥ 5

events per hour with daytime
sleepiness

AHI = apnea–hypopnea index; OSA =
obstructive sleep apnea.
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the questionnaire was evaluated in
a primary care setting, more than
1 of 3 respondents were found to
be at high risk for OSA, and the
survey had an 86% sensitivity for
predicting the presence of OSA
(14).

The STOP-BANG screening test
(see the Box) was developed to assess
patients in the preoperative setting. 
It is an 8-item tool with 1 point for
each item. A STOP-BANG score of
≥ 3 among perioperative patients had
an 84% sensitivity for predicting any
OSA, and a score of ≥ 5 was more

high-risk patients (13), but none is
accurate enough to preclude for-
mal sleep testing. The Berlin ques-
tionnaire and the STOP-BANG
screening test are 2 widely used,
well-validated instruments.

The Berlin questionnaire (Appen-
dix Figure 1, available at www
.annals.org) was developed for a
primary care population and con-
sists of 10 questions focused on
the severity of snoring, witnessed
apnea, the significance of daytime
sleepiness, and the presence of
obesity and hypertension. When

Figure 1. Epworth Sleepiness Scale. Although imperfect, this scale can be a useful guide to
quantifying the subjective concept of "sleepiness". Scores > 10 are consistent with excessive
daytime sleepiness and should prompt further clinical evaluation. 

Sitting and reading

Watching television

Sitting inactive in a public place (e.g., theater or 
meeting)

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

Lying down in the afternoon when able

Sitting and talking to someone

Sitting quietly after lunch without alcohol

In a car while stopped for a few minutes in traffic

Situation

Consider how you have felt over the past week or two. How likely
are you to doze off or fall asleep in the following situations?

Score

Add above for total score

0 = None
1 = Slight
2 = Moderate
3 = High

STOP-BANG*

STOP
S Do you snore loudly (louder than

talking or loud enough to be
heard through closed doors)?

T Do you often feel tired, fatigued,
or sleepy during the day?

O Has anyone observed you stop
breathing during sleep?

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

BANG
B Body mass index > 35 kg/m2?
A Age > 50 years?
N Neck circumference > 40 cm?

G Gender male?

*In a perioperative setting, answering
“yes” to ≥ 3 questions indicates a high
risk for obstructive sleep apnea.
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patients with mild OSA, nearly 9
of 10 who lost an estimated 15%
of body weight through diet and
lifestyle modification achieved re-
mission (16). Among patients with
moderate-to-severe OSA, weight
loss regimens can also lead to sig-
nificantly reduced disease severity,
even if total remission is less likely
(17, 18).

predictive of clinically relevant,
moderate-to-severe OSA (15).

Can OSA be prevented?
Observational data suggest that
weight loss can reduce the severity
of preexisting OSA: A 10% weight
loss among patients followed for
over 10 years predicted a 26% 
decrease in severity (10). Among
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Diagnosis
practical standpoint, the ESS has
been adopted by most insurances
as a required part of the sleep his-
tory before payment for a sleep
study is authorized. A history of
drowsiness or falling asleep while
driving should be explicitly ex-
plored. Patients should also be
questioned on consumption of
caffeine or other stimulants be-
cause it may indicate attempts to
self-treat sleepiness.

Although relatively insensitive, chok-
ing or gasping during sleep is highly
specific for moderate-to-severe OSA,
as is the presence of morning head-
aches (19). Obtaining a history from
a bed partner or cohabitant can be
particularly helpful because many of
these symptoms may not be apparent
to the patient. Manifestations of 
untreated OSA may also include de-
creased libido, decreased concentra-
tion, or memory loss.

Of note, OSA frequently presents
in an atypical fashion, with insom-
nia and fatigue as the predominant
symptoms, particularly in women.
Despite population-based studies

What symptoms should prompt
consideration of OSA?
Symptoms of OSA are described
in the Box. Snoring is the symp-
tom with the highest sensitivity
for OSA but is nonspecific (19).
To distinguish simple snoring
from that suggestive of OSA, pa-
tients should be asked for details
about the snoring: Patients with
OSA are more likely than simple
snorers to report loud, nightly
snoring that is bothersome to 
others (14). 

Excessive daytime sleepiness is
also a nonspecific finding but is
important to elicit in determining
therapy options and following the
response to therapy. The Epworth
Sleepiness Scale (ESS) (Figure 1)
is an 8-item scale that quantifies
sleepiness in everyday activities.
Although it inconsistently corre-
lates with objective measurements
of sleepiness and has poor correla-
tion with OSA severity, it can
help standardize the evaluation of
a patient’s subjective perception
(20). It can also be used to follow
response to OSA therapy. From a

Screening and Prevention... All adults should be asked if they have sleep problems
or daytime sleepiness, and a positive response should prompt OSA screening via fur-
ther clinical history or a validated questionnaire. Patients with significant obesity,
cardiovascular disease, or a history of drowsiness while driving should be screened
because of the high prevalence of OSA among these patients.

CLINICAL BOTTOM LINE
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that find a 2:1 male–female preva-
lence, utilization data indicate that
the ratio for referrals is 9:1 male,
suggesting that clinicians do not
adequately consider OSA in
women (21).

In the absence of symptoms, what
other diseases should prompt
evaluation?
No high-level evidence currently
supports routine evaluation for
OSA in asymptomatic popula-
tions. However, routine diagnostic
testing in asymptomatic, morbidly
obese patients scheduled for baria-
tric surgery may be reasonable 
given the prevalence in this popu-
lation (24) and low-level evidence
that perioperative treatment re-
duces postoperative complications
(23, 24). 

Evaluation for OSA may also ben-
efit patients with hypertension 
refractory to medical therapy.
Prevalence of OSA is high among
these patients and randomized 
trials have shown that treatment
leads to modest blood pressure re-
duction even when superimposed
on aggressive antihypertensive
medication regimens (25).

What other conditions should be
considered along with OSA?
OSA frequently coexists with the
obesity hypoventilation syndrome
(OHS), a condition defined by
daytime hypercapnia among obese
patients without other causes of
hypoventilation. This syndrome is
present in up to 10%–20% of mor-
bidly obese patients with OSA,
and OHS patients have higher
rates of cardiovascular complica-
tions, such as cor pulmonale.

Observed episodes of apnea and
nocturnal gasping may indicate a
central sleep apnea syndrome
rather than OSA. Patients with
congestive heart failure are at risk
for Cheyne-Stokes respiration, 
and patients receiving long-acting 

opiates are at risk for opiate-
induced central sleep apnea.

Finally, it is important to note that
symptoms of OSA, such as sleepi-
ness and sleep disturbances, are
nonspecific. Other common sleep
disorders, including insomnia,
chronic sleep deprivation, and cir-
cadian rhythm disorders (such as
shift work sleep disorder), may be
responsible for the symptoms.

What physical examination
findings are important?
The physical examination should
include respiratory, cardiovascular,
and neurologic systems. The pres-
ence and degree of obesity should

Symptoms of Obstructive Sleep
Apnea
Witnessed episodes of apnea
Loud, frequent, bothersome snoring
Choking/gasping during sleep
Excessive daytime sleepiness
Drowsy driving (recent sleepiness-

associated motor vehicle accident
or near-miss)

Unrefreshing sleep
Sleep fragmentation
Insomnia
Nocturia
Morning headaches
Decreased concentration
Memory loss
Decreased libido

Figure 2. Modified Mallampati classification. The mouth is evaluated with the patient in a
sitting position with the tongue protruded. A higher classification is associated with a higher
risk for OSA. Grade I = soft palate, uvula, tonsillare fauces, and pillars visible; grade II = soft
palate, uvular, and tonsillare fauces visible; grade III = only soft palate and base of uvula 
visible; grade IV = only hard palate visible.
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followed by positive airway pressure
titration, is a reasonable alternative. 

What is the role of in-home sleep
studies?
Home sleep testing (HST) is in-
creasingly being utilized in uncom-
plicated cases due to convenience
and cost issues. HST devices offer
a balance by eliminating cumber-
some, full electroencephalographic
(EEG) monitoring in the home
while providing sufficient multi-
channel respiratory monitoring.
Validation studies of HST devices
for OSA diagnosis have been based
on devices that record at least 4
signals, including oximetry, airflow,
and measures of respiratory effort
(25). Monitors limited to overnight
oximetry alone have not been
found to reliably diagnose OSA.

In patients with a high clinical prob-
ability of OSA without comorbid

be noted. Particular attention
should be paid to the following
signs of upper airway narrowing:
enlarged neck circumference (>16
inches in women, >17 inches in
men), a modified Mallampati score
of 3 or 4 (Figure 2), macroglossia,
tonsillar hypertrophy, an enlarged
or elongated uvula, a high/arched
palate, signs of nasal obstruction
(polyps, septal deviation, turbinate
hypertrophy, significant conges-
tion), and retrognathia.

What type of sleep study should
be ordered?
A “full-night” sleep study done in 
the laboratory is the recommended
method to diagnose OSA (Figure 3);
it also has the advantage of assessing
for other sleep disorders. A “split-
night” study, in which an initial diag-
nostic recording of at least 2 hours
documenting OSA is immediately

Figure 3. Sample recording from overnight polysomnography demonstrating obstructive sleep apnea. This 2-minute window demonstrates re-
peated episodes of obstructive apnea (denoted by brackets), characterized by airflow cessation lasting at least 10 seconds despite respiratory effort.
Here, apnea is associated with oxyhemoglobin desaturation and is terminated by arousal from sleep. C4-M1 = electroencephalogram; LOC = left
electro-oculogram; ROC = right electro-oculogram; CHIN = chin electromyogram; LEGS = leg electromyogram; EKG = electrocardiogram; SNORE =
vibratory snore; THERM = airflow monitoring by thermal air sensor; NPT = airflow monitoring by nasal pressure transducer; CHEST = respiratory in-
ductance plethysmography bands placed around the thorax; ABDM = respiratory inductance plethysmography bands placed around the abdomen;
SaO2 =arterial oxyhemoglobin saturation. 
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classic symptoms, but without sig-
nificant oxyhemoglobin desatura-
tions, who would benefit from
therapy.

Sleep studies also collect other
data that can provide important
information about a patient’s
sleep. Typically reported variables
include total sleep time (or total
recording time for home sleep
tests), measures of sleep quality
(sleep efficiency, wake time after
sleep onset, quantity of sleep
stages, and degree of overall sleep
fragmentation), other measures of
sleep-disordered breathing (num-
ber of central vs. obstructive 
respiratory events, frequency of oxy-
hemoglobin desaturation events,
time spent with an oxyhemoglobin
saturation < 90%, nadir oxyhemo-
globin saturation), assessment of any
EEG epileptiform activity, nocturnal
arrhythmia, limb movements, and
video/audio recording of sleep-
related behaviors.

Do patients need to be seen by a
sleep specialist before a sleep
study is ordered?
No high-level data suggest that
sleep consultation is required be-
fore evaluation of uncomplicated
OSA. However, clinicians should
be able to adequately councel 
patients on OSA-related health
risks, diagnostic testing, and ra-
tionale for therapy. Evaluation by
a sleep specialist before polysom-
nography is recommended when
complex sleep-disordered breath-
ing (e.g., patients with significant
cardiorespiratory disease or sus-
pected OHS), parasomnias 
(unusual behaviors, emotions, 
or perceptions during sleep), or
narcolepsy is suspected.

Whenever possible, diagnostic
testing should be done via an ac-
credited sleep center. Recent evi-
dence has found that such testing
is associated with shorter delays in
care and better overall patient 
satisfaction (29).

cardiopulmonary disease, high-level
evidence supports HST for diagnosis
of OSA (26, 27). Among these pa-
tients, a negative home study should
be followed by an in-laboratory sleep
study to definitively exclude the di-
agnosis. Evidence to support HST in
patients with a low-to-intermediate
pretest probability is currently
lacking.

HST has several limitations. Pa-
tients with reduced cognitive abili-
ty or limited manual dexterity may
not reliably be able to apply the
sensors at home and may therefore
require technician-attended in-lab
sleep studies. The validity and
utility of HST in patients with 
serious comorbid conditions, such
as chronic lung disease, congestive
heart failure, or stroke, have not
been fully evaluated. Finally, HST
may underestimate OSA severity,
which reduces the sensitivity of
the test and limits the ability to
directly compare results with 
in-lab studies.

What variables are reported on a
sleep study report, and what do
they mean?
The key metric used to stratify OSA
severity is the apnea–hypopnea in-
dex (AHI), defined as the number
of episodes of apnea (cessation of
airflow for at least 10 seconds) and
hypopnea (airflow reduction for at
least 10 seconds accompanied by
either a 3% or 4% oxyhemoglobin
desaturation or arousal from sleep)
per hour of sleep. Of note, varying
definitions of hypopnea (e.g., 3%
vs. 4% desaturation) can lead to
different AHI calculations and can
limit comparisons of polysomnog-
raphy reports from different sleep
laboratories. The AHI based on a
4% desaturation criteria for hypop-
nea has been more closely associat-
ed with cardiovascular risk (28) and
is the metric preferred by the 
Centers for Medicare & Medicaid
Services. However, this definition is
more restrictive and may preclude
diagnosis in some patients with
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Treatment
severity and symptoms (16–18).
Therefore, weight loss through di-
etary modification and regular ex-
ercise should be recommended to
all overweight or obese OSA pa-
tients. Bariatric surgery can also
substantially reduce the severity of
OSA in morbidly obese patients,
although notably, gastric banding
was not found to be superior to 
intensive medical weight loss for
reducing OSA (33).

Can OSA be effectively managed
by alterations in sleep position?
In some patients, the supine posi-
tion further narrows the upper 
airway and can worsen OSA.
Avoiding this position can be an
effective primary or supplementary
therapy in patients documented to
have a lower AHI in the nonsupine
position than in the supine position
(34). Position-dependent OSA is
found in up to one third of patients
with mild or moderate OSA.
Wearable positional avoidance de-
vices and monitoring or alarms may
facilitate adherence better than tra-
ditional therapies, such as a tennis
ball strapped to the back.

How should CPAP be initiated?
CPAP provides pneumatic splint-
ing of the upper airway and is 
indicated as primary therapy for
moderate-to-severe OSA, sympto-
matic OSA, and for any OSA in
high-risk drivers. CPAP settings
are traditionally determined with
an in-lab overnight titration sleep
study. A prescription for CPAP

Which patients with OSA require
treatment?
The decision to start treatment for
OSA should include a discussion
with the patient about the potential
for alleviation of symptoms and
cardiovascular risk reduction.

High-level evidence indicates that
patients with daytime sleepiness, 
regardless of severity, should be of-
fered therapy (30, 31). In particular,
those who have recently had a mo-
tor vehicle accident or near-miss 
attributable to sleepiness should be
aggressively treated, specifically
with continuous positive airway
pressure (CPAP) therapy for any de-
gree of OSA, because CPAP is the
only treatment shown to reduce
crash rates (12).

The severity of OSA is also a ma-
jor factor in deciding on therapy
initiation. Observational data indi-
cate that treatment of severe OSA,
even if asymptomatic, is associated
with a reduction in fatal and non-
fatal cardiovascular events (6, 32).
Whether asymptomatic patients
with mild or moderate OSA should
be treated remains controversial.
Among asymptomatic patients with
mild OSA, there is little evidence
that treatment reduces cardiovascu-
lar risk in the absence of significant
oxyhemoglobin desaturation.

What is the role of weight loss
and exercise?
Studies show that intensive weight
loss interventions help reduce OSA

Diagnosis... Patients who snore loudly, have significant daytime sleepiness, or
have a history of drowsy driving should be evaluated for OSA, particularly if they
have associated symptoms of nocturnal choking or gasping or witnessed episodes
of apnea. Even in asymptomatic patients, evaluation may be indicated for those
undergoing bariatric surgery or who have treatment-resistant hypertension. Al-
though in-lab sleep studies are considered the gold standard, in-home sleep test-
ing can be considered for patients with a high clinical suspicion for OSA and no
significant comorbid conditions.
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and education. Alternatively, early
collaboration with a board-certified
sleep specialist may increase adher-
ence (29).

What amount of CPAP use
constitutes sufficient adherence?
There is no threshold at which op-
timal benefit from CPAP therapy is
derived. Strategies to maximize ad-
herence to CPAP therapy are
shown in Figure 4. Studies show a
linear relationship between hours of
CPAP use and improvements in
sleepiness, quality of life, and blood
pressure (36, 37); therefore, patients
should use CPAP whenever they
sleep. However, CMS has defined
“adequate” CPAP adherence as use
of ≥ 4 hours per night on 70% of
nights, and requires, along with an
increasing number of third-party
payers, documentation of this lev-
el of adherence during a consecu-
tive 30-day period within the first
90 days of therapy to continue 
reimbursement.

What factors can optimize patient
adherence to CPAP?
Adherence patterns are determined
within the first week after CPAP
initiation, and a patient’s early per-
ceived benefit of therapy is a strong
predictor of long-term use. Accord-
ingly, optimal management of OSA
patients should include early follow-
up (e.g., 1–2 weeks of therapy initia-
tion) to identify and address any
problems. Patients should be in-
structed to bring their CPAP de-
vices and masks to clinic to review
proper use. Adherence data can be
obtained from the device and is im-
portant to review, because patients
tend to overestimate actual use (38).

Support groups, bed partner sup-
port, and cognitive behavioral
therapy focused on CPAP have
also been shown to increase adher-
ence (36). Other interventions that
can increase adherence include
adding heated humidification
(now mostly standard) and nasal

should include specification for the
pressure setting, mask type and
size, heated humidifier, and associ-
ated device supplies (tubing, filters,
mask straps).

For patients with uncomplicated
OSA, empirical prescription of au-
totitrating CPAP (APAP) is an 
alternative to the in-lab overnight
titration of CPAP. APAP devices
detect upper airway narrowing and
automatically adjust pressure to re-
main therapeutic. Overall, APAP
performs as well as CPAP in terms
of patient adherence and reducing
sleepiness. However, APAP is con-
traindicated in patients at risk for
Cheyne-Stokes breathing (e.g.,
those with congestive heart failure
or stroke), given its increased po-
tential to induce central apnea.
APAP has also not been well-
studied in patients with significant
pulmonary disease.

APAP is typically prescribed with a
wide initial pressure range, such as
5–20 cm H2O. It is imperative for
the clinician to interrogate the de-
vice within 1–2 weeks of empirical
APAP therapy initiation. Using
downloaded therapy data, the clini-
cian can narrow the pressure range
or set it at a fixed CPAP setting.
Although long-term APAP may
not lower blood pressure to the
same extent as CPAP (35), it may
allow pressures to self-adjust if
changes in therapy requirements
are expected, such as during preg-
nancy, after bariatric surgery, or
with fluctuating use of postopera-
tive sedatives. 

When therapy is initiated, patients
should be educated about equip-
ment function, care, and mainte-
nance; the benefits of therapy; and
potential problems, such as mask or
pressure intolerance, excessive dry-
ness or moisture, or pressure leak
around the mask. Successful primary
care models of OSA management
have included trained nursing sup-
port to facilitate patient counseling
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Figure 4. Strategies to maximize adherence to continuous positive airway pressure (CPAP) therapy.

Cognitive-behavioral therapy Group support or bed partner involvement Goal-setting

Addition of heated humidification Nasal decongestants or steroids Possible surgical intervention for severe
anatomic defects

Consider oral appliance therapy Consider upper airway surgery Consider novel treatments

Consider mask desensitization techniques Try alternate mask interfaces

Consider short course of sedative hypnotic to help patient
acclimatize to device

Address healthy sleep habits (“sleep hygiene”)

Addition of expiratory pressure relief
Consider autotitrating positive airway pressure (APAP) or

bi-level positive airway pressure (BPAP)

CPAP intolerant

Assess patient knowledge and motivation

Consider nasal pathology

Assess mask leak or mask discomfort

Assess for inability to sleep with CPAP

Assess for pressure intolerance

Failed CPAP therapy in spite of efforts to address barriers

alternatives for selected patients with
significant intolerance to pressure be-
cause these PAP modes lead to an
overall lower mean pressure delivery
than similar CPAP settings.

For OSA patients without signifi-
cant comorbid cardiorespiratory

steroid therapy for patients with
significant congestion.

Although other positive airway pres-
sure modes, such as APAP and bi-
level PAP, have not been shown to
be superior to CPAP for uncompli-
cated OSA, they may be reasonable
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patients and, as a result, are associated
with greater adherence. Among pa-
tients with mild-to-moderate OSA,
MADs have similar “real-world” 
effectiveness to CPAP regarding im-
provements in sleepiness and quality
of life. For patients with severe OSA
who do not tolerate CPAP despite
attempts to address therapy barriers,
MADs can be considered a secondary
therapy option.

Use of MADs requires adequate
dentition and may exacerbate tem-
poromandibular joint disease. Pa-
tients who need these devices should
be referred to a dentist with expertise
in OSA management, preferably
with sleep dentistry accreditation. In
addition, if a MAD is being used as
primary therapy, a follow-up sleep
study to document adequacy in re-
ducing OSA is recommended.

What is the role of surgical
intervention?
Most surgeries to decrease upper air-
way collapsibility do not significantly
reduce OSA severity or symptoms
(42). The uvulopalato-pharyngoplasty
is perhaps best known, but reduction
in symptoms with this procedure is
generally small, and fewer than one
half of patients have significant re-
duction in OSA severity over the
long term.

Maxillomandibular advancement is
an invasive procedure with pro-
longed postoperative recovery but
has an OSA cure rate of >90%, par-
ticularly in nonobese patients with
retrognathia. Tracheostomy also
cures OSA and can be used in life-
threatening situations. For very 
select patients, these 2 surgeries,
which offer the potential for a cure,
may be preferable to a lifetime of
CPAP therapy. However, their in-
tensity and associated morbidity
preclude routine application.

Predicting which patients will re-
spond to a particular procedure can
be difficult. However, in cases of
known, severe anatomical defects
predisposing the upper airway to

disease who have difficulty tolerat-
ing CPAP from the outset or who
develop insomnia, short-term use
of a sedative hypnotic, such as
zolpidem or eszopiclone, may help
to consolidate sleep and enable ad-
herence so that the medication is
no longer needed once the patient
has habituated to CPAP (39).

How should CPAP masks be chosen?
Masks should be chosen to maximize
patient comfort, since no one mask
type is superior to another. Involving
patients in mask selection can facili-
tate acclimatization. Nasal masks or
nasal pillows (which sit under the
nose and fit in the nares) may be bet-
ter tolerated in patients with claus-
trophobia. Nasal pillows may be
more effective in patients with un-
usual nasal bridge anatomy, facial
hair, or absent dentition leading to
lack of infranasal support. Patients
who sleep with their mouth open
may benefit from an oronasal (“full-
face”) mask, because airflow delivered
through a nasal mask or pillows may
escape through an open mouth with-
out effectively splinting the posterior
airway.

Poor fit or mask intolerance often
does not become apparent until the
mask has been used for a few nights.
Patients should be encouraged to re-
port mask problems early because
masks can typically be replaced
without cost in the first 30 days.

What is the role of mandibular
advancement devices?
Custom-made mandibular advance-
ment devices (MAD) are oral appli-
ances that hold the mandible in a 
forward position and treat OSA by
decreasing airway collapsibility and
enlarging the upper airway. These de-
vices are less effective than CPAP at
normalizing the AHI and are there-
fore not recommended as initial ther-
apy for severe OSA (34). For patients
with mild or moderate OSA, howev-
er, MADs may be a reasonable initial
therapy (41). Despite reduced effica-
cy, they tend to be more acceptable to
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No evidence supports routine fol-
low-up sleep studies in patients
whose symptoms do not recur.

How should OSA be treated when a
patient is admitted to the hospital?
Little evidence supports any partic-
ular management strategy of pa-
tients with OSA admitted to a
medical service. Nevertheless, they
should be encouraged to use their
CPAP or MAD while hospitalized,
just as they would at home. Seda-
tive and opiate medications can
worsen OSA and should be used
cautiously in OSA inpatients.

In the surgical patient, untreated
OSA in the perioperative setting is
associated with a higher rate of car-
diopulmonary complications and 
intensive care unit transfers (44). 
Accordingly, the American Society of
Anesthesiology recommends that if
moderate sedation is used intraopera-
tively, ventilation should be moni-
tored by continuous oximetry and
continuous capnography if feasible,
and CPAP administration during se-
dation should be considered (45).

When should a sleep specialist be
consulted?
For uncomplicated OSA, studies
suggest that when primary care cli-
nicians are educated about disease
management and have trained sup-
port staff, treatment outcomes are
similar to those of sleep specialists
(46). However, if these prerequi-
sites cannot be met, referral may be
appropriate.

In complicated situations, such as a
CPAP-intolerant patient or one with
persistent symptoms despite adequate
therapy adherence and efficacy, a
sleep specialist consultation may aid
in further clinical evaluation and
management (29, 46). In addition,
for patients with multiple sleep 
disorders or with complex sleep-
disordered breathing (e.g., OSA with
comorbid severe cardiopulmonary
disease, OHS, or central apnea), sleep
specialist consultation may facilitate

collapse (e.g., marked tonsillar hy-
pertrophy, severe septal deviation,
severe congestion), surgeries to ad-
dress these defects may have a role
in treating OSA. These procedures
(e.g., tonsillectomy, nasal septoplas-
ty) are more often used to increase
CPAP tolerability or reduce snor-
ing than to “cure” OSA.

How should treatment be monitored?
All CPAP devices store and can
report data regarding use, and
many provide information about
therapy effectiveness and mask
leak (38). These data can be as-
sessed by device interrogation and
correlated with the patient’s re-
sponses. Clinicians should periodi-
cally ensure that CPAP equipment
(e.g., masks, hose, filters) is being
updated regularly by the device
supplier and that it is being prop-
erly cleaned.

Therapy monitoring should focus on
ensuring CPAP use during all sleep
sessions, assessing for symptom reso-
lution, monitoring for side effects of
CPAP use, and assessing for comor-
bid conditions commonly associated
with OSA (discussed above). Patients
with OSA remission due to weight
loss or surgery should be monitored
for return of symptoms. Those with 
a history of drowsy driving or sleepi-
ness-related motor vehicle or occupa-
tional accidents should be closely
monitored for continued remission of
sleepiness.

Relapse should prompt the clinician
to investigate for the following possi-
bilities in stepwise fashion: problems
with CPAP delivery (mask leak, de-
vice malfunction), change in pressure
needs, and non-OSA sleep factors
(insufficient sleep duration, other
sleep disorders). If sleepiness persists
after these factors are addressed, a
trial of modafinil should be consid-
ered as adjunctive treatment (43), 
although caution must be used in pa-
tients with a history of psychosis or
mania, unstable angina, or recent
myocardial infarction.
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the use of more advanced PAP de-
vices where necessary.

What should patients know about
the effects of medications and
supplemental oxygen?
Any sedative or opiate medication
can worsen OSA and should be used
with caution. There is low-level evi-
dence that exogenous testosterone
administration can exacerbate or in-
duce OSA, so patients treated with
androgen therapy should be screened
and followed for OSA symptoms
(47).

Although supplemental oxygen is
effective in treating oxyhemoglobin
desaturation associated with OSA,
there is little evidence to suggest
that it reduces symptoms, blood
pressure, or cardiovascular risk (48).
Therefore, supplemental oxygen
should not be used as a primary 
or sole therapy for OSA.

Can treatment prevent or modify
outcomes in other diseases?
Among OSA patients with hyper-
tension, and particularly those with
daytime sleepiness or treatment-
resistant hypertension, high-level
evidence indicates that both CPAP

and MAD therapy can lead to
modest reduction in blood pressure
and that the degree of adherence
correlates with the blood pressure
response (25, 37, 49). Low-level ev-
idence suggests that CPAP therapy
is associated with lower rates of in-
cident hypertension (50, 51).

The effect of OSA therapy on car-
diovascular outcomes remains un-
clear. Observational studies have
found that OSA patients treated
with CPAP have reduced risk for fa-
tal and nonfatal cardiovascular events
compared with untreated patients (6,
32). However, these findings may be
confounded by treatment bias: Pa-
tients who adhered to CPAP may
have been more likely to adhere to
other cardioprotective measures.

Other diseases may be modified by
OSA therapy, but only low-level 
evidence exists. For example, among
OSA patients with preexisting con-
gestive heart failure, CPAP therapy
may modestly increase ejection frac-
tion. Among OSA patients with
atrial fibrillation having cardiover-
sion, therapy may be associated with
a reduced likelihood of atrial fibril-
lation recurrence.
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AASM, and the Canadian Thoracic
Society have produced guidelines for
the diagnosis and management of
OSA that reflect the themes of this
article (8, 52–54).

What do professional organizations
recommend with regard to the care
of patients with OSA?
Organizations, such as the Ameri-
can College of Physicians, the

Treatment... All OSA patients should be encouraged to pursue conservative measures,
such as weight control and avoidance of alcohol and sedatives before bedtime. Symp-
tomatic OSA patients, patients with severe OSA, and patients with OSA associated
with drowsy driving should be treated. CPAP is considered primary therapy for OSA,
and therapy initiation requires close follow-up. Many factors may facilitate patient
acceptance and adherence to CPAP therapy, including education, participation in mask
selection, early counseling, and psychosocial support. For patients intolerant to CPAP,
alternate therapy options included positional therapy devices, custom-fitted oral ap-
pliances, or surgical therapies. Adequate adherence to therapy is important because it
is associated with symptom resolution and may reduce cardiovascular risk.

CLINICAL BOTTOM LINE

Practice
Improvement
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cognitive behavioral therapy–style 
intervention. In addition, education
delivered via small group settings or
with a spouse’s involvement is likely
to be effective (36).

What measures do stakeholders
use to evaluate the quality of care
for patients with OSA?
The AASM and National Com-
mittee for Quality Assurance devel-
oped a set of performance measures
for individual clinicians to assess
quality of care in OSA manage-
ment (56). Clinicians should 1) 
determine the severity of disease
among all OSA patients, 2) offer a
trial of positive airway pressure
therapy for patients with sympto-
matic OSA or moderate-to-severe
OSA, 3) assess therapy adherence
objectively, and 4) follow OSA
symptoms over time.

Guidelines from the American Col-
lege of Physicians on OSA manage-
ment recommend focusing treatment
on patients with daytime sleepiness
(52). However, we believe that any
OSA patient with symptoms attrib-
utable to OSA should be offered
treatment. Although not studied as
extensively as sleepiness, high-quality
data show that such OSA symptoms
as snoring, nocturia, unrefreshing
sleep, and impaired quality of life 
improve with CPAP therapy (55).

What is the role of patient
education in management?
Patient education about OSA and
involvement in deciding on appropri-
ate therapy is accepted by consensus
as standard of care. However, studies
have shown that education needs to
be combined with patient-specific 
information about treatment expecta-
tions and goal development in a 
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WHAT YOU SHOULD KNOW
ABOUT OBSTRUCTIVE
SLEEP APNEA

What is obstructive sleep apnea?
Obstructive sleep apnea (OSA) is a common problem

that disrupts breathing during sleep. People with
OSA temporarily stop or decrease their breathing
while sleeping, causing decreases in oxygen levels.
These pauses can awaken a person or prevent the
deepest and most restful sleep, causing daytime
sleepiness. OSA is also associated with serious
health effects. Poor sleep can lead to an increase in
accidents and a reduced quality of life and is also
associated with high blood pressure, heart disease,
and stroke.

What are the warning signs?
• Loud snoring (although everyone who snores does

not have OSA and some people with OSA do not
snore)

• Daytime sleepiness
• Choking or gasping during sleep (usually observed by

a sleep partner)
• Awakening with shortness of breath
• Frequent awakening
• Morning headaches
• High blood pressure
• Poor memory, trouble with concentration, or mood

swings due to sleepiness and fatigue

How is it diagnosed?
In addition to discussing your symptoms, your doctor

will ask about your medical history and any
medicines you are taking. Reports from others that
you snore loudly or gasp during sleep are also
important. Your doctor may order a sleep study
(called a polysomnogram), which involves sleeping
at a special lab that measures your breathing, heart
rate, and oxygen levels during sleep. If polysomno-
graphy is not available, a study performed at home
may be an option.

How is it treated?
Treatments vary according to the severity of OSA. Your

doctor may recommend lifestyle changes, such as
losing weight or quitting smoking. He may suggest
changing the position of sleep, avoiding sleeping on
your back, and forcing yourself to sleep on your side.
Alcohol should be avoided before sleep. Many
patients are effectively treated and feel better with
continuous positive airway pressure (CPAP)
treatment. CPAP involves wearing a mask connected
to a machine that blows air into the airway to
prevent the path of air being blocked. Other options
for treating OSA may be available, based on your
particular situation. Talk with your doctor about the
best treatment plan.

For More Information

http://effectivehealthcare.ahrq.gov/ehc/products/117/684/sleep_ap
_consumer.pdf
Agency for Healthcare Research and Quality.

www.nlm.nih.gov/medlineplus/ency/article/000811.htm
Medline Plus.

www.sleepapnea.org/learn/sleep-apnea/obstructive-sleep-apnea.html
American Sleep Apnea Association.

http://patients.thoracic.org/information-series/en/resources/obstructive
-sleep-apnea.pdf
American Thoracic Society.
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1. A 64-year-old man is evaluated for a 
3-month history of loud snoring and
“gasping” during sleep. He also
frequently falls asleep in a chair while
reading in the evening. His medical
history is otherwise unremarkable.

On physical examination, temperature is
37.4°C (99.3°F), blood pressure is 
130/82 mm Hg, pulse rate is 80/min, and
respiration rate is 14/min; BMI is 36.
Neck circumference is 45.7 cm (18 in),
and a low-lying soft palate is noted.
Polysomnography discloses severe
obstructive sleep apnea, with an
apnea–hypopnea index of 44 per hour.

Which of the following is the most
appropriate next step in treatment?

A. Continuous positive airway pressure
B. Nocturnal oxygen therapy
C. Oral appliance
D. Upper airway surgery

2. A 55-year-old woman is evaluated in
follow-up after starting nasal continuous
positive airway pressure (CPAP) 6 weeks
ago for obstructive sleep apnea. She is
unable to wear the mask for more than 
3 or 4 hours per night because of nasal
congestion. She continues to have
residual sleepiness during the day. Her
husband notes that she does not snore or
have apnea when the mask is on.

On physical examination, temperature is
37.4°C (99.3°F), blood pressure is 
122/74 mm Hg, pulse rate is 76/min, and
respiration rate is 14/min. BMI is 26.
Nasal mucosa is boggy and erythematous
with a clear mucoid discharge.

Which of the following management
steps is most likely to improve this
patient’s adherence to CPAP therapy?

A. Add heated humidification to the
CPAP circuit

B. Initiate oral modafinil
C. Initiate oxymetazoline nasal spray
D. Refer for nasal septal surgery

3. A 34-year-old man is evaluated for
daytime fatigue of 9 months’ duration.
He has never fallen asleep at the wheel,
but falls asleep at other times during the
day. He does not think he snores, but his
wife is unavailable to confirm this. He
reports no leg symptoms. He has no
significant medical history and takes no
medications. He does not smoke. He
drinks two or three beers on Friday and
Saturday nights. He does not exercise
regularly and has gained 9.1 kg (20 lb)
since getting married 18 months ago.

On physical examination, temperature is
normal, blood pressure is 125/76 mm Hg,
and pulse rate is 88/min. BMI is 33. Neck
circumference is 43 cm (17 in). Pharynx
is normal. The thyroid is difficult to
palpate owing to the patient’s large neck
size. The lungs are clear. Cardiovascular
and neurologic examinations are normal.

In addition to counseling regarding sleep
hygiene and weight loss, which of the
following is the most appropriate
management for this patient?

A. Advise alcohol abstinence
B. Initiate therapy with zolpidem
C. Order iron studies
D. Refer for polysomnography

4. A 55-year-old man is evaluated for a 
4-month history of worsening lower
extremity edema and stable chronic
dyspnea on exertion. His medical history
is significant for dyslipidemia,
hypertension, and type 2 diabetes
mellitus. He does not drink alcohol. 
He has a 20-pack-year smoking history
but has not used tobacco for the past 
20 years. His current medications are
simvastatin, lisinopril, aspirin, and insulin.

On physical examination, temperature is
37.6°C (99.7°F), blood pressure is 144/86
mm Hg, pulse rate is 94/min, and
respiration rate is 18/min. BMI is 42.
Neck circumference is 47 cm (18.5 in).
Bilateral breath sounds are normal with

no wheezing. Pigmented skin changes of
chronic venous stasis are seen, and there
is tense edema of both legs.

Laboratory studies reveal a hemoglobin
level of 16.8 g/dL (168 g/L). Blood gas
studies on ambient air find a pH of 7.36,
arterial PO2 of 52 mm Hg (6.9 kPa), and
arterial PCO2 of 53 mm Hg (7.0 kPa).
Echocardiogram shows left ventricular
hypertrophy and a normal ejection
fraction of 65%. The right ventricle is
dilated, and pulmonary artery systolic
pressure is estimated at 78 mm Hg. There
is moderate tricuspid regurgitation, but
the valves are otherwise normal. Chest
radiograph shows shallow inspiration but
clear lung fields.

Which of the following is the most likely
diagnosis?

A. Cheyne-Stokes breathing
B. Chronic obstructive pulmonary

disease
C. Interstitial lung disease
D. The obesity hypoventilation syndrome
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