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Obstructive sleep apnea:  
A diagnostic and treatment guide 
Patients with this common sleep disorder often fit the 
classic profile—but not always. Here’s help knowing what 
to look for and when to test, as well as how best to treat it.

CASE 1 u  mr. m, age 59, has diabetes, hyper-
tension, hyperlipidemia, and obesity, with a 
body mass index (bmi) of 37 kg/m2. his hyper-
lipidemia is well controlled with atorvastatin. 
he also takes hydrochlorothiazide, lisinopril, 
metformin, and glyburide, but neither his 
hypertension nor his glucose levels are well 
controlled. mr. m does not exercise, and ac-
knowledges eating a high-calorie diet. 

mr. m reports that his wife has begun 
complaining about his loud snoring, and that 
he’s been falling asleep at work. he says he has 
2 to 3 alcoholic drinks per week, and doesn’t 
smoke or take any other drugs. 

CASE 2 u  ms. c, age 35, is seeking treatment 
for early morning headaches that began sev-
eral months ago. She describes a constant dull 
pain over the frontal area that occurs almost 
every day and typically resolves in 2 to 3 hours. 
the pain is not affected by postural changes, 
she says. 

She also reports fatigue, daytime sleepi-
ness, and anxiety. ms. c has a normal bmi  
(24 kg/m2), takes no medication, and has no 
prior history of migraine or tension head-
aches. She denies any alcohol or recreational 
drug use.

if mr. m and ms. c were your patients, 
what would your next step be?

Obstructive sleep apnea (OSA) is char-
acterized by repeated cycles of par-
tial airway obstruction, hypoxemia, 

sympathetic discharge, and arousal to restore 

ventilation. In addition to fragmented sleep 
and daytime sleepiness, this common sleep 
disorder is associated with a decreased func-
tional capacity1-3 and an increased risk for ac-
cidents, arrhythmias, myocardial infarction 
(MI), stroke, and death.4-6 In the Wisconsin 
Sleep Cohort, an 18-year follow-up study, the 
estimated hazard ratio for patients with se-
vere OSA was 3.0 for all-cause mortality (95% 
CI; P-trend <.008) and 5.2 for cardiovascular 
death (95% CI; P=.003).7

The prevalence of OSA in the United 
States is 3% to 7% for males and 2% to 5% for 
females, with higher rates among those older 
than 65 years. But these figures apply only to 
those with an OSA diagnosis. An additional 
5% of the general population is believed to 
have undiagnosed OSA.4,8 

Arriving at an OSA diagnosis may not 
be difficult with a patient like Mr. M, who is 
obese and has classic symptoms. But it is im-
portant to consider OSA in patients who, like 
Ms. C, are not overweight and whose chief 
complaint appears to be unrelated to sleep. 

This review—of risk factors, common 
(and uncommon) symptoms, diagnostic cri-
teria, and treatment for OSA—highlights key 
indicators and optimal therapies. 

The OSA profile: Risk factors  
and presenting symptoms 
Obesity is perhaps the best-known risk fac-
tor for OSA: About 70% of patients with OSA 
are obese, and 40% of obese individuals have 
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OSA. Approximately 60% of those with OSA 
have metabolic syndrome.9-12 But it is im-
portant to remember that individuals with 
normal or even low BMI may develop OSA,  
as well.

Other possible contributing factors in-
clude alcohol use, smoking, nasal conges-
tion, menopause, polycystic ovary disease, 
and a genetic predisposition. And OSA may 
cause or worsen a wide range of conditions, 
including hypertension, congestive heart fail-
ure, atrial fibrillation, stroke, and nocturnal 
arrhythmias.8,13 

Symptoms may be classic—or not
A bed partner’s complaint about a patient’s 
snoring, typically followed by arousal and 
gasping for air, is often the first indication of 
OSA. Loud snoring and daytime sleepiness 
are the most common symptoms. But not all 
patients present with these classic symptoms. 
Some may complain of irritability, difficulty 
concentrating, daily headaches, and nocturia. 

Because the symptoms of OSA are not 
highly specific, a wide differential diagnosis 
must be considered, including numerous 
causes of excessive daytime sleepiness and 
conditions, such as panic attacks, pulmonary 
disease, and gastroesophageal reflux disease, 
which can interfere with sleep (TABLE 1).8,13

What to include in the medical  
history and work-up
When you suspect OSA or another sleep dis-
order, the medical history should include a 
complete review of systems. The social his-
tory needs to include information regarding 
alcohol intake, use of sedatives, and recre-
ational drugs. If possible, interview the pa-
tient’s bed partner, as well. 

z Examine upper airway anatomy. In 
performing a physical exam, pay special at-
tention to blood pressure, BMI, and upper air-
way anatomy. Assess for conditions that can 
cause obstruction, such as nasal congestion, 
septal deviation, retrognathia (malocclusion 
of the mouth due to an abnormal posterior 
position of the maxilla or mandible), mac-
roglossia (an unusually large tongue), dental 
malocclusion, enlarged lymphoid tissue and 
tonsils, large uvula, low hanging soft palate, 

and a large neck circumference (>40 cm for 
females and >43 cm for males).13

z Order blood tests. Routine blood tests 
do not support an OSA diagnosis, but they 
help rule out or identify other conditions as-
sociated or mimicking OSA, such as anemia, 
hypothyroidism, diabetes, liver disease, and 
kidney disease. Suggested labs include a com-
prehensive metabolic profile, complete blood 
count, and thyroid-stimulating hormone test. 

Sleep studies are needed  
for a definitive diagnosis 
Conducted overnight in a sleep lab, polysom-
nography (PSG) uses respiratory effort, re-
spiratory air flow, and peripheral oximetry to 
identify and quantify episodes of apnea and 
hypopnea (reported as the apnea-hypopnea 
index, or AHI). PSG also records brain elec-
trical activity (electroencephalogram), heart 
rhythm (electrocardiogram), eye movement 
(electro-oculogram), and muscle activation 
(electromyogram)—studies used to iden-
tify other sleep disorders, such as restless 
leg syndrome, narcolepsy, parasomnias, 
and disturbances in rapid-eye movement  
(REM) sleep. 

z Home monitoring. For patients who 
are unable or unwilling to undergo an over-
night sleep study, home portable monitoring 
is a less expensive alternative. The monitor—
a small wireless device—provides data for 
calculating the AHI and the presence and 
degree of oxygen desaturation.14 Unlike PSG, 
which can identify the amount of pressure 
needed for continuous positive airway pres-
sure (CPAP) therapy, findings from a portable 
monitor are not sufficient to rule out other 
sleep disorders to determine whether CPAP 
is required.15 

z Evaluating daytime sleepiness. Sev-
eral tools have been used to evaluate daytime 
sleepiness. The Epworth Sleepiness Scale 
(ESS), a quick 8-item screening question-
naire, determines the average person’s level 
of sleepiness during the day. It ranges from 0 
to 24 points, with 10 being normal. Although 
the ESS has been used extensively in OSA re-
search, recent studies found that it has a low 
sensitivity (54%) and specificity (57%) for 
scores >10 and does not correlate well with 
hypopnea and apnea measurements.16,17 

A bed partner’s 
complaint about  
a patient’s  
snoring is  
often the first  
indication  
of obstructive 
sleep apnea. 
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While  
obstructive sleep 
apnea can be 
managed, a cure 
remains elusive. 

Two additional tools, the Berlin and 
STOP questionnaires, can also be used to 
screen for OSA. Both questionnaires have 
about a 50% positive predictive value and a 
70% negative predictive value.18,19 

Diagnosing and classifying OSA 
Diagnostic criteria developed by the American 
Academy of Sleep Medicine (AASM) are based 
on reported and observed symptoms and PSG 
recordings of hypopnea and apneic episodes. 
Of the 4 criteria (A through D), patients must 
meet either A, B, and D or C and D (TABLE 2).15 

The AASM further classifies OSA as mild, 
moderate, or severe (TABLE 3)15 based on the 
AHI as well as on clinical findings, including 
oxygen desaturation and arrhythmias. Pa-
tients with severe OSA have excessive day-
time sleepiness (EDS) that interferes with 

their normal activities, 15 as well as severe oxy-
gen desaturation, moderate to severe cardiac 
arrhythmias, and significant risk for hyper-
tension, MI, stroke, and cor pulmonale.

CASE 1 u  an examination of mr. m’s upper 
airway anatomy reveals a neck circumference 
of 44 cm and normal oropharynx. the results 
of his lab tests were only significant for elevat-
ed blood sugar (234 mg/dl) and glycosylated 
hemoglobin (9.2%). because he presents with 
classic symptoms of oSa, he receives a refer-
ral for pSG. he is found to have an ahi of 49, 
consistent with severe sleep apnea. 

CASE 2 u  a system review of ms. c finds 
no fever, nausea, vomiting, weakness, vision 
changes, or neurological symptoms. a patient 
health Questionnaire-9 (depression screen) is 
normal, as are her lab tests and a brain mri 
with and without contrast. after an extensive 
work-up for headaches finds nothing, oSa 
is considered, in light of her daytime sleepi-
ness—and she, too, is referred for pSG. this 
patient has moderate oSa, with an ahi of 27. 

Initiating treatment: What’s best? 
Ideally, treatment of OSA would reverse EDS 
and fatigue, restore full cognitive function, 
reduce the risk of accidents associated with 
OSA, and minimize its harmful cardiovascu-
lar and pulmonary effects. In fact, while OSA 
can be managed and its effects ameliorated, 
all available treatments have limitations and 
a cure remains elusive.

Let patients know that our understand-
ing of OSA is limited, that treatment may not 
reverse or eliminate all the risks associated 
with this condition, and that compliance can 
be challenging. You can also tell them that, 
while more and better studies are needed, 
several modalities have been found to suc-
cessfully treat OSA. 

What to expect from lifestyle modification 
Recommend lifestyle changes, such as weight 
loss, regular exercise early in the day, greater 
emphasis on sleep hygiene (eg, using the bed 
only for sleeping and sexual activity), and 
avoidance of sedating drugs and alcohol for 
patients with OSA.20,21

TABLE 1 

Differential diagnosis of  
obstructive sleep apnea8,13

conditions associated with excessive daytime 
sleepiness:

•   periodic limb movements in sleep (restless 
legs)

•  rotating shift work

•  narcolepsy

•  upper airway resistance syndrome

•  central sleep apnea

•   respiratory disease (eg, copD, asthma, 
restrictive lung disease) 

•  medication and recreational drug use

•  chronic pain 

•  neurologic disease

conditions that interfere with sleep:

•  primary snoring

•  copD

•  panic attacks

•  nocturnal asthma

•  GerD

•  nocturnal seizures

copD, chronic obstructive pulmonary disease; GerD, gastro-
esophageal reflux disease.

continueD
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Patients with  
untreated  
obstructive  
sleep apnea are 
at higher risk for 
accidents after 
just one drink.

z The beneficial effect of weight loss 
on OSA has been demonstrated in studies 
of both bariatric surgery and conventional 
weight loss therapies.21-23 While early stud-
ies of bariatric surgery were often limited by 
small size, ambiguous classification of OSA, 
and selection and follow-up biases, more 
recent trials show that while OSA symptoms 
frequently improve postoperatively, the dis-
order typically persists despite significant 
reductions in both BMI and AHI.24 Weight 
reduction should be strongly encouraged for 
obese patients, however, not only to improve 
OSA symptoms, but also to reduce the risk for 
other diseases.

z Avoidance of alcohol. Alcohol has 
adverse effects on sleep: It shortens sleep la-
tency, increases slow-wave sleep, suppresses 
REM and parasympathetic nerve activity,25 

and can exacerbate OSA. Driving simula-
tion studies have found that, compared with 
healthy individuals, those with untreated 
OSA are more susceptible to the effects of 
alcohol and at higher risk for accidents after 
just one drink.26 

CPAP improves sleep,  
but some problems persist 
CPAP supplies a flow of positive air pressure, 
adjusted to the level needed to keep the air-
way open, delivered through a facial device 
best suited to the patient’s anatomy, physiol-
ogy, and comfort. 

Multiple studies have demonstrated the 
effectiveness of CPAP in reducing symptoms 
of moderate to severe OSA, compared with 
placebo and other treatment modalities such 
as oral devices, surgical procedures, and med-
ications. CPAP reduces AHI, blood pressure, 
and cardiac arrhythmias. It improves sleep ef-
ficiency, oxygen saturation, and self-reported 
sleep and well-being.27-30 While it ameliorates 
many of the harmful effects of OSA, it does not 
improve or reverse all of them. (See “Periph-
eral neuropathy linked to obstructive sleep 
anea?” on page 577.)

A Cochrane review of 36 randomized 
controlled trials with a combined total of more 
than 1700 patients demonstrated the superi-
ority of CPAP vs control in several measures, 
such as subjective daytime sleepiness, qual-

TABLE 2 

Diagnosing obstructive sleep apnea:  
American Academy of Sleep Medicine criteria15

pSG, polysomnography.

the patient must fulfill either criteria a, b, and D or c and D.

A one of the following applies:

•   the patient has unintentional sleep episodes during wakefulness, daytime  
sleepiness, unrefreshing sleep, fatigue, or insomnia

•  the patient wakes holding breath, gasping, or choking

•  the bed partner reports loud snoring, breathing interruptions, or both 

B pSG shows the following:

•   >5 sleep scoreable respiratory events (apneas, hypopneas, or respiratory-related 
effort-arousal) per hour of sleep

•   evidence of respiratory effort during all or a portion of each respiratory  
event

C pSG shows the following:

•   >15 sleep scoreable respiratory events (apneas, hypopneas, or respiratory-related 
effort-arousal) per hour of sleep

•  evidence of respiratory effort during all or a portion of each respiratory event

D the disorder is not better explained by another sleep disorder, medical or neurological 
condition, medication use, or substance abuse
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Try bilevel  
positive airway 
pressure if a  
patient is unable 
to tolerate CPAP. 

ity of life, cognitive function, and blood pres-
sure.28 On specific parameters of OSA, such 
as snoring and EDS, studies yielded mixed 
results. 

CPAP has been found to decrease work-
related injuries and morbidity and mortal-
ity associated with motor vehicle accidents 
linked to EDS.30-32 However, no study of CPAP 
has demonstrated a long-term reduction in 
morbidity and mortality. And no standards 
define the minimum number of sleep hours 
and/or frequency of CPAP use that is required 
to obtain specific benefits. 

z Patient compliance is poor. Part of the 
problem is that CPAP is difficult to use, which 
affects compliance. Poor patient compliance 
is a major barrier to evaluating its long-term 
benefits. (The video, “CPAP tips from the 
FDA,” available at jfponline.com, can help 
ensure that patients use CPAP safely and ef-
fectively.) Studies estimate that 65% to 89% 
of patients with CPAP devices use them for 
at least 4 hours a night for 70% of nights, but 
that about half of those for whom CPAP is 
prescribed stop using it after 2 to 3 years.33-36 

Several risk factors and comorbid conditions, 
including advanced age, diabetes, obesity, 
smoking, and especially, depression, are as-
sociated with decreased compliance.13

Improving CPAP compliance continues 
to be a challenge, highlighting the impor-
tance of treating not only OSA but all comor-
bidities, particularly depression. Short-term 
studies have found behavioral modification 
to be a promising means of improving CPAP 
compliance.33-36

Although not a first-line therapy, bilevel 
positive airway pressure (BiPAP), which deliv-
ers both inspiratory and expiratory pressure 
via a face device, can be tried in patients un-
able to tolerate CPAP.37 Studies are limited and 
it has been used in patients with complex OSA.

Oral appliances  
are a CPAP alternative 
Mandibular repositioning devices (MRDs) 
and tongue-retaining devices are alternatives 
to CPAP.38 Although both types of oral ap-
pliance are beneficial, they are less effective 
than CPAP.28

TABLE 3 

Classifying obstructive sleep apnea15

*patients with mild obstructive sleep apnea (ie, an ahi of 5-15 episodes per hour) may be asymptomatic. 

ahi, apnea/hypopnea index; htn, hypertension; mi, myocardial infarction. 

classification ahi clinical findings

Mild* 5-15 episodes  
per hour

mild sleepiness or mild insomnia

mild oxygen desaturation

benign cardiac arrhythmias

Moderate 15-30 episodes  
per hour

moderate daytime sleepiness, fatigue that interferes 
with normal daily activities

moderate oxygen desaturation and/or mild cardiac  
arrhythmias

at risk for injuries/accidents 

at risk for htn, mi, stroke, and  
cor pulmonale 

Severe >30 episodes 
per hour

and/or

hypoxia <90%  
for >20% of total 
sleep time

Daytime sleepiness interferes with normal activities

Severe oxygen desaturation

moderate to severe cardiac arrhythmia 

at increased risk for injuries/accidents

at significant risk for htn, mi, stroke, and cor pulmonale
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Surgery is  
indicated for 
patients who 
have severe 
sleep apnea and 
an anatomical 
obstruction. 

z MRDs, which are more commonly used 
than tongue-retaining devices, are available 
in several models. An MRD can be custom-
made to hold the lower jaw in a forward po-
sition during sleep, enlarge the space behind 
the tongue, and put tension on the walls of the 
pharynx and the palate to reduce collapse.38

z Tongue-retaining devices—splints that 
hold the tongue in place to keep the airway 
open—can be used for mild to moderate OSA, 
and for patients unable to tolerate CPAP.38,39 

Studies comparing MRDs and tongue-
retaining devices found no statistically sig-
nificant difference in their ability to reduce 
AHI, but patients tolerated MRDs better.38,39 
Nonetheless, both devices can cause dental 
discomfort, temporomandibular joint pain, 
dry mouth or excessive salivation, gum ir-
ritation, bruxism, and long-term occlusal 
changes.38

Is surgery an option? 
Numerous surgical techniques are avail-
able for treating OSA, all aimed at relieving 
the obstruction by removing or bypassing 
it or increasing airway size. These include 
uvulopalatopharyngoplasty, which resects 
the uvula, retrolingual, and palatine tonsil-
lar tissue; septoplasty; rhinoplasty; nasal 
turbinate reduction; nasal polypectomy 
palatal advancement pharyngoplasty; tonsil-
lectomy; adenoidectomy; palatal implants;  
tongue reduction; genioglossus advance-
ment; and maxillomandibular advancement. 

The choice of modality depends on the 
patient’s anatomy and physiology, and is se-
lected only after a full evaluation by a head 
and neck surgeon who specializes in surgi-

cal treatment of OSA.40,41 There is a paucity 
of reliable studies on the results of such pro-
cedures, but a Cochrane review of the exist-
ing literature concluded that surgery is only 
indicated for severe cases of sleep apnea in 
patients who have an anatomic obstruction.40

Too little evidence  
of medications’ efficacy 
Numerous drugs have been tested for 
the treatment of OSA. Two Cochrane re-
views looked at multiple trials of more than  
20 drugs, in meta-analyses encompassing 
more than 500 patients.42,43 Ten drugs—eszop-
iclone, paroxetine, acetazolamide, ondan-
setron-fluoxetine combination, naltrexone, 
and fluticasone nasal spray among them—
showed a statistically significant reduction in 
AHI, and a few showed a subjective benefit 
in daytime sleepiness. However, the studies 
were very small and of short duration and the 
reviewers concluded that evidence is insuf-
ficient to recommend drug therapy for OSA. 

CASE 1 u  cpap was prescribed for mr. m. he 
tolerated it well and after 2 weeks, he report-
ed feeling refreshed upon awakening, having 
less daytime somnolence and being better 
able to concentrate at work. his hypertension 
and glucose control improved, but he contin-
ues to struggle with his weight.

CASE 2 u  ms. c started cpap and within a 
week, her morning headaches and irritability 
resolved.                JFP
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