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Objective: This review aims to impart infor-
mation regarding recognition of obstructive sleep
apnea (OSA) and associated excessive sleepiness
(ES) in the primary care setting in order to pro-
vide optimal care to patients with this common
but serious condition. This review will also dis-
cuss the prevalence and treatment of depression
in patients with OSA.

Data Sources: A MEDLINE search of articles
published between 1990 and 2008 was conducted
using the search terms obstructive sleep apnea
AND excessive sleepiness, obstructive sleep ap-
nea AND depression, and obstructive sleep apnea
AND primary care. Searches were limited to ar-
ticles in English concerned with adult patients.

Study Selection: In total, 239 articles were
identified. Articles concerning other sleep disor-
ders and forms of apnea were excluded. The ref-
erence lists of identified articles were searched
manually to find additional articles of interest.

Data Synthesis: Primary care physicians can
aid in the diagnosis of OSA and associated ES
by being vigilant for lifestyle and physical risk
factors associated with this condition. In addition,
primary care physicians should maintain a high
level of clinical suspicion when presented with
illnesses that are commonly comorbid with OSA,
such as psychiatric disorders and depression, in
particular. Conversely, assessment of patients
with OSA for common comorbidities may also
improve a patient’s prognosis and quality of life.

Conclusions: Primary care physicians play
a vital role in recognizing OSA and ES. These
clinicians are crucial in supporting their patients
during treatment by ensuring that they have clear,
concise information regarding available therapies
and the correct application and maintenance of
prescribed devices.
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hen sleep is disrupted in obstructive sleep ap-
nea (OSA) by arousals, apneas (complete ces-W

sation of breathing), and hypopneas (partial obstruction
of breathing), the consequences include cardiovascular
morbidity, excessive sleepiness (ES), depressed mood,
cognitive impairment, and diminished quality of life.

Obstructive sleep apnea and associated ES impose a
significant societal and individual burden. For example,
patients with OSA are at a significantly greater risk of
having a traffic accident than individuals without OSA.1

More than 800,000 drivers were involved in OSA-related
motor vehicle collisions in the United States during 2000
at a cost of 1,400 lives.2 Compared with a reference group
from the general population, individuals with OSA are
also at a higher risk of being involved in an occupational
accident due to reduced wakefulness, vigilance, and at-
tention.3 Furthermore, OSA and associated ES impair pa-
tients’ quality of life, particularly vitality and social func-
tioning.4 Psychiatric disorders are common in patients
with OSA. In a study of a large cohort of nearly 120,000
veterans treated in US hospitals, anxiety, posttraumatic
stress disorder, and psychosis were found in significantly
more patients with OSA than in patients who did not have
this sleep disorder (16.7%, 11.9%, and 5.1%, respec-
tively; P < .0001).5

The aims of this review are to examine the relationship
between OSA and depression and also to describe how
OSA and ES can be recognized in the primary care set-
ting. The role of the primary care physician (PCP) in sup-
porting, monitoring, and educating patients during treat-
ment for OSA will also be discussed.

METHOD

A MEDLINE search of articles published between
1990 and 2008 was conducted using the search terms ob-
structive sleep apnea AND excessive sleepiness, obstruc-
tive sleep apnea AND depression, and obstructive sleep
apnea AND primary care. Searches were limited to ar-
ticles in English, clinical trials, meta-analyses, random-
ized controlled trials, and reviews. Search limits also ex-
cluded patients aged ≤ 19 years. In total, 239 articles were
identified; however, articles concerning other sleep disor-
ders and forms of apnea were excluded, as were studies
in which the focus was not primarily on OSA as a morbid-
ity or comorbidity. The reference lists of articles thus
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identified were searched manually to find additional
articles of interest. Publications cited include studies and
reviews concerned with the prevalence of OSA and the
diagnosis and management of its sequelae and associated
comorbidities, with a particular focus on depression.

DEPRESSION IN PATIENTS WITH OSA

Depression is reported at a prevalence of 1.8%–3.3%
in community-based studies of the general population.6
In patients with a sleep disorder, the prevalence of de-
pression has been reported to be 17.6%7; in patients with
OSA in particular, its prevalence is even higher, ranging
from approximately 20% to 40% when assessed using
the Beck Depression Inventory.5,8,9 Progression of OSA
has been found to be associated with an increased risk of
developing depression.10 Even patients with mild OSA
are 60% more likely to become depressed than individu-
als without this sleep disorder.10

A robust causative relationship has been demon-
strated between depression and fatigue in patients with
OSA.11 Scores on the Center for Epidemiologic Studies
Depression Scale were significantly correlated with
scores on the Profile of Mood States Fatigue Scale in
a study of 60 patients with OSA (correlation coeffi-
cient = 0.68, df = 58; P < .001).11 Furthermore, depres-
sion is a significant predictor of ES in obese patients
with OSA (odds ratio = 1.69; 95% CI, 1.15–2.49; P <
.01).12 It has been reported that the severity of neither
OSA nor ES is correlated with the severity of fatigue in
patients with this sleep disorder. These results indicate
that depressive symptoms may be responsible for a pro-
portion of the fatigue reported by patients with OSA.11

Both OSA and depression have profoundly detrimental
effects on quality of life.13 Further evidence for a link
between OSA and depression comes from the outcomes
of treatment with continuous positive airway pressure
(CPAP), which has been demonstrated to ameliorate this
mood disorder in patients with OSA (as will be discussed
later).

PREVALENCE OF OSA AND
ASSOCIATED ES

In the United States, approximately 9% of women and
24% of men aged ≤ 60 years are thought to have OSA.14

Mild OSA (Apnea-Hypopnea Index [AHI] > 5/h) occurs
in approximately 20% of US adults with a mean body
mass index of 25–28 kg/m2 (defined as overweight),
while approximately 7% of overweight adults have at
least moderate OSA (AHI > 15/h).14–16 Furthermore, un-
diagnosed OSA with associated ES is estimated to be
present in up to 5% of adults in Western countries.16 In-
creasing age and obesity are significant risk factors for
OSA, and as these characteristics become more common,
the prevalence of OSA is predicted to rise in the popula-
tion.17 ES is the most common symptom of OSA, but it
can also occur as a result of insomnia, circadian rhythm
sleep disorder, sleep-related movement disorders, primary
hypersomnia, narcolepsy, insufficient sleep, drug use, and
neurologic and psychiatric disorders. It is therefore often
difficult to attribute ES to any one cause.17

RECOGNITION AND DIAGNOSIS
OF OSA AND ASSOCIATED ES

Recognition
Recognition of OSA by PCPs requires assessment of

the patient’s history and physical and lifestyle risk factors.
The PCP also needs to bear in mind that patients may not
be aware that they have OSA or even that they are exces-
sively sleepy. Frequent presenting symptoms of and risk
factors for OSA are given in Table 1.15,16,18–24

A number of illnesses in addition to depression are co-
morbid with OSA, including hypertension and diabetes.
PCPs commonly see patients with these conditions and
are therefore ideally placed to assess these high-risk pa-
tients for symptoms associated with OSA.25 For example,
because depression and OSA are common comorbidities,
maintaining a high level of clinical suspicion for OSA in
patients with somatic symptoms of depression would

CLINICAL POINTS

◆ By being vigilant for risk factors, symptoms, and common comorbidities associated with
OSA and ES, primary care physicians play a crucial role in recognizing this sleep disorder
and facilitating appropriate patient referral, diagnosis, and treatment.

◆ A variety of treatments are available for patients with OSA and associated ES, including
positive airway pressure devices, oral appliances, and surgery. The individual preferences
and requirements of each patient will dictate the most appropriate treatment.

◆ Primary care physicians are instrumental in monitoring therapy and ensuring compliance
in patients with OSA and associated ES; frequent follow-up is recommended to maximize
patient comfort and understanding of his or her treatment modality.
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seem judicious.26 Furthermore, comprehensive assess-
ment of comorbidities allows appropriate goal setting
during treatment planning, provides a more accurate
prognosis, and also facilitates suitable evaluation during
follow-up visits.27

Patients with suspected OSA who have serious med-
ical conditions or other sleep disorders or whose occu-
pation or safety may be put at significant risk by OSA
should be referred to a sleep specialist for consultation at
the earliest opportunity. Rapid referral ensures that the
diagnosis of OSA can be confirmed, its severity deter-
mined, and suitable treatment initiated in order to main-
tain the patient’s well-being and avoid jeopardizing exist-
ing treatment regimens or exacerbating comorbidities.25

Diagnosis
In diagnosing OSA, it can be useful to exclude other

causes of sleep-disordered breathing,28 although this is
not always a simple process. For example, OSA and in-
somnia share symptoms; however, patients with insomnia
require a longer time to fall asleep in sleep laboratory
tests than those with ES associated with OSA, and a dif-
ferential diagnosis can be made on this basis. Examina-
tion of the airway for patency and a measurement of neck
circumference should also be carried out in patients with
suspected OSA. Many clinicians advocate testing for
thyroid-stimulating hormone in order to ascertain whether
the symptoms of OSA could be due to an associated hypo-
thyroid condition.29

Diagnosis of OSA in elderly patients can present a
particular challenge for PCPs, as age-related changes can
lead to individuals sleeping for shorter periods and expe-
riencing tiredness and nocturia that are not directly attrib-
utable to OSA. In addition, older patients often receive
multiple medications that cause restlessness or sleepiness
as side effects; therefore, PCPs should check whether the
patient’s ES is an accompanying symptom of another con-
dition or a side effect of a prescribed medication.27

A number of simple tests can be used in the clinic to
aid the initial diagnosis of OSA. Use of oximetry (deter-
mination of the oxygen saturation of hemoglobin) by
PCPs can be helpful in assessing and excluding patients in
whom OSA is a possible but improbable diagnosis and
who therefore may not warrant immediate referral to a
sleep laboratory.25 However, oximetry does not replace
full assessment of the patient in a sleep laboratory for
confirmation of a diagnosis of OSA.25

Excessive sleepiness can be assessed using the
Epworth Sleepiness Scale (ESS)30 in the primary care
setting or by more complex testing in the sleep laboratory.
The ESS is a simple questionnaire that requires patients to
rate the likelihood that they will fall asleep in 8 different
situations on a scale of 0 (“would never doze”) to 3 (“high
chance of dozing”). The situations rated range from those
likely to induce sleep (eg, “watching TV”) to more active
states (eg, “sitting and talking with someone”).30 An ESS
score ≥ 10 is usually taken to be indicative of ES. Objec-
tive tests for ES used in the sleep laboratory include the
Multiple Sleep Latency Test, which measures the time
taken to fall asleep (using electroencephalograph criteria)
in a darkened room, and the Maintenance of Wakefulness
Test, in which the subject is instructed to stay awake
rather than fall asleep.31,32

Confirmation of Initial Diagnosis
All patients with suspected OSA should be referred to

a sleep specialist to determine whether polysomnography
is required. Involvement of a sleep specialist at a rela-
tively early stage of OSA diagnosis allows tailoring of the
polysomnography to the individual needs of the patient
and more accurate interpretation of results and also allows
the PCP and sleep specialist to work together in planning,
implementing, and following up on treatment. Polysom-
nography simultaneously records sleep and breathing pat-
terns and is the standard diagnostic test used by specialists
for sleep disorders. Polysomnography for OSA is some-
times conducted in an attended “split study,” which takes
place overnight at a sleep laboratory and consists of as-
sessment and confirmation of the OSA diagnosis followed
by CPAP titration. Recently, unattended portable poly-
somnography monitors that can be used at home have
been approved for the diagnosis of OSA by the American
Academy of Sleep Medicine (AASM), although only in
patients with a high probability of positive diagnosis and
only in conjunction with comprehensive sleep evaluation
performed by a specialist.33 Medicaid and Medicare ser-
vices require an assessment using either attended or por-
table polysomnography before authorization is given for
CPAP treatment.25,33

The occurrence of ≥ 5 scoreable respiratory events
per hour is used to define OSA. These events can include
any combination of obstructive apneas, hypopneas, or
arousals. There is currently no standard definition for the

Table 1. Frequent Presenting Symptoms and Risk Factors for
Obstructive Sleep Apnea2,3,18–24

Presenting Symptoms Risk Factors
Excessive sleepiness Male sex
Dry throat Postmenopausal women
Snoring Obesity or overweight
Choking during sleep Large neck circumference

(including episodes (women: > 16 in and
reported by sleep partner) men: > 17 in)

Irritability Craniofacial variation/
Nocturia pharyngeal crowding/
Headache on waking nasal obstruction
Resistant hypertension Hypertension

and/or atrial fibrillation Cerebrovascular disease
Decreased libido Coronary artery disease
Unrefreshing sleep Increasing age

Smoking
Alcohol use
Sedative use
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different levels of OSA severity; however, the Institute
for Clinical Systems Improvement has given guideline
recommendations for the determination of OSA severity
(Table 2).25

TREATMENT

Continuous Positive Airway Pressure
Efficacy and tolerability of CPAP. CPAP is the gold

standard of medical therapy for OSA34 and is recom-
mended for the treatment of moderate to severe OSA and
as an option for mild OSA (Figure 1).35–37 The recommen-
dations of the AASM also recognize that CPAP can
improve quality of life and is an effective adjunct to
lower blood pressure in patients with hypertension and
OSA.35 CPAP is adjusted to abolish apneas, hypopneas,
and snoring and to diminish oxygen desaturation during
all stages of sleep, thereby improving sleep quality.
CPAP has also been shown to improve ES, depression,
cognitive function, quality of life, blood pressure, and
some cardiovascular variables, although further studies
are required.23,38–42

Examples of theoretical disadvantages of CPAP are
reduced renal function and cardiac output. Hemodynamic
responses reported after treatment with CPAP are vari-
able; CPAP has been reported to reduce cardiac output in
healthy subjects in a number of studies, although cardiac
output is increased by CPAP in patients with poorly com-
pensated congestive heart failure.43,44 Conversely, it has
also been reported that cardiac output may be reduced in
some patients with severe congestive heart failure and
that no effect is evident with CPAP in control subjects.45,46

Renal blood flow and function have also been reported to
decrease with increasing CPAP air pressure.47 Until fur-
ther information is available concerning the effects of
CPAP on renal and cardiac function, it is difficult to make
recommendations; however, CPAP is currently the most
effective treatment for OSA, and the issues highlighted by
this small number of studies are likely to be applicable

only in patients with significant comorbidities. Nose
bleeds, dermatitis, and nasal bridge sores may also occur
during CPAP use but are usually associated with incorrect
pressure/use or inadequate fit of the device and can be ob-
viated by carefully fitting and adjusting the device at treat-
ment onset and monitoring the patient throughout its use.

Varieties of positive airway pressure devices. Varia-
tions of CPAP therapy include bilevel positive airway
pressure (BiPAP) and automatic self-adjusting positive
airway pressure (APAP) devices (Figure 1). By applying
lower pressure during expiration, BiPAP mimics normal
breathing more closely than CPAP. BiPAP is therefore a
form of assisted ventilation that may be better tolerated by
some patients with OSA and particularly by those with
chronic obstructive pulmonary disease, hyperventilation
syndrome, or awake hypercapnia.25 APAP devices vary the
pressure of air delivered to the patient, providing the low-
est pressure possible to keep the airway patent. Again, this
device may be suitable for patients who find it difficult to
tolerate constant pressure when using CPAP.25

CPAP in the treatment of depression associated with
OSA. Treatment with CPAP has been shown to signif-
icantly decrease depressive symptoms in patients with
OSA when assessed using the Beck Depression Inventory
at baseline, after 4–6 weeks’ treatment, and at 1 year
(P < .05).9 Earlier, short-term studies support this find-
ing.48–51 In addition, a recent case study has reported that
suicidal ideation and depression were rapidly resolved in a
patient with severe OSA after initiation of CPAP treat-
ment.52 Conversely, a number of studies have reported that
CPAP does not affect depression scores in patients with
OSA53–56; however, a comprehensive meta-analysis has re-
vealed that all of these negative studies investigated pa-
tients who had mild depression at baseline or excluded
patients with major depressive disorder.26 This study de-
sign may have skewed the study outcomes toward a nega-
tive result, as it has been reported previously that patients
with OSA and more severe mood disorders receive the
greatest benefit from CPAP.57

Table 2. Defining the Severity of Obstructive Sleep Apnea and Associated Excessive Sleepinessa,b

Obstructive Sleep Apnea Severity
Characteristic Mild Moderate Severe
Sleepiness Indicative ESS score < 12; sleepiness Indicative ESS score 13–17; sleepiness Indicative ESS score 18–24; sleepiness

present only when sedentary or occurs when minimally active or occurs during active tasks or tasks
when little attention is required; when a moderate degree of attention that require significant attention (eg,
may not be present every day and is required (eg, when driving or conversation, eating, or walking);
produces only minor impairment watching a movie) produces marked impairment of
of social and occupational functions social or occupational function

Gas exchange Mean oxygen saturation ≥ 90% and Mean oxygen saturation ≥ 90% and Mean oxygen saturation < 90% or
abnormalities minimum oxygen saturation ≥ 85% minimum oxygen saturation ≥ 70% minimum oxygen saturation < 70%

Respiratory AHI: 5–15/h AHI: 16–30/h AHI: > 30/h
disturbance

aBased on Institute for Clinical Systems Improvement.25
bThe severity of obstructive sleep apnea and associated excessive sleepiness is determined by the most severe rating of the 3 domains.
Abbreviations: AHI = Apnea-Hypopnea Index, ESS = Epworth Sleepiness Scale.
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Improvement in the symptoms of depression after
treatment of OSA with CPAP indicates that there is a
causal association between these illnesses. The mecha-
nism that underlies this relationship has yet to be clearly
delineated, although the effects on mood of sleep frag-
mentation and intermittent hypoxia may play a substan-
tive role in the etiology of depression in patients with
OSA.8,10 Indeed, 1 study has reported that the severity of
psychological symptoms associated with OSA was nega-
tively related to total sleep time and the percentage of
stage 2 nonrapid eye movement sleep.58

In addition to CPAP therapy, it is important to pre-
scribe suitable treatment for depression in patients with
OSA who have this comorbidity to reduce both the mood
disturbance and associated fatigue. However, depressive
symptoms may be not only a comorbidity associated with
OSA but also a consequence of the sleep disorder itself,
and treatment with antidepressants or counseling will not
be effective in patients with OSA who have been misdiag-
nosed with depression.

Monitoring CPAP treatment. Follow-up of patients
receiving treatment for OSA is essential and is optimally
performed in the primary care setting. In the initial stages
of treatment, follow-ups should include assessment of ad-
herence and acceptability of CPAP, adequacy of education
regarding the device, and involvement in patient support
groups. It is also vital to discuss any potential problems,
such as nasal dryness, pain, and issues with the CPAP
device supplier. Persistence or resolution of symptoms,
such as snoring, should also be checked, taking into ac-
count the perceptions of the patient’s sleep partner as well
as subjective improvements in daytime activities and
quality of life. A key follow-up measure for patients being
treated with CPAP is ES, which is usually assessed using
the ESS. If residual ES is detected, treatment with adjunc-
tive pharmaceutical agents may be appropriate and useful.

Use of CPAP (hours per night) during the first few
weeks has been found to predict long-term compliance,
and patients using CPAP for < 2 hours per night are
more likely to withdraw from treatment.59 Furthermore,

Figure 1. Positive Airway Pressure Devices for Treatment of Obstructive Sleep Apnea

Partially blocked upper airway increases
inspiratory effort and the vibrations of soft

tissue that cause snoring

Although the tongue and soft tissue have fallen to
the back of the throat, the pressure of the air pumped

in by the PAP device holds the upper airway open

• Positive airway pressure (PAP) devices deliver
pressurized air via a close-fitting nasal or oronasal
mask to support the pharyngeal airway and prevent
the soft tissue from collapsing

• PAP devices provide continous positive airway
pressure (CPAP);  CPAP is the gold standard

• Approximately 20% of patients with obstructive sleep
apnea find it difficult to exhale against the constant
airway pressure that is a feature of  CPAP36,37

• With bilevel positive airway pressure (BiPAP),
air delivered through the mask can be set at one
pressure for inhaling and another for exhaling

• Automatic self-adjusting positive airway pressure
devices measure the amount of airway obstruction
and adjust to provide the necessary amount of
positive airway pressure

• Patients’ use of PAP devices should be monitored
and support given when necessary to promote
persistence with the therapy
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a dose-response relationship has been demonstrated be-
tween nightly hours of CPAP use and improvements in
sleepiness and daily functioning.60 Patients whose ES
was resolved during treatment (ie, their ESS score re-
duced to < 10) used CPAP for approximately 1 hour more
each night than study participants who reported experi-
encing residual ES (5.1 versus 4.0 hours of CPAP use
per night, respectively).60 Patients with higher depression
scores have been reported to have lower compliance with
CPAP,61 and the interventions discussed below may be
of particular use in this patient population as an aid to
compliance.

If the patient has persistent difficulty with exhalation
or dry mouth, alternative positive airway pressure de-
vices may be more suitable (Figure 1). Gradual desensiti-
zation to the CPAP mask may also improve compliance.
Desensitization involves the patient wearing the mask
for short periods during the day while in an upright posi-
tion and using low air pressures before raising the pres-
sure to the required level.62 White noise machines may
also be helpful in maintaining compliance in patients
who find that the noise of a CPAP machine disrupts their
sleep, while heated humidification of CPAP air may
improve comfort in patients with nasal congestion and
dryness.25,63

Patients should be made aware of appropriate CPAP
device maintenance to ensure that they receive optimum
treatment and to increase the lifespan of their machine.
The CPAP mask should be wiped daily and, along with
the humidifier, should be washed thoroughly each week.
Maintenance and support vary between machines and
providers. The CPAP provider should supply new head
gear and filters when required and should also alter the
machine to use the correct air pressure when prescribed
by the physician; these goods and services should be
covered by the patient’s medical insurance.64

Long-term follow-up of patients treated with CPAP
should include an annual discussion regarding adherence,
comfort, and fit; consideration of any requirement for ad-
ditional education on maintenance of the equipment; and
patient reassessment if their weight has increased or de-
creased by > 10% or if new comorbidities have devel-
oped. Patients with OSA may raise queries about CPAP
use if they have the flu or upper respiratory tract infec-
tions. It is important to reassure them that they should
maintain compliance with their usual CPAP regimen and
use humidification, decongestants, nasal sprays, and nasal
saline if they find them helpful.25

Oral Appliances
Oral appliances are an alternative treatment approach

for patients with OSA who are unable or unwilling to use
CPAP (Figure 2).65 A recent Cochrane review reported
that oral appliances are not as effective as CPAP at im-
proving sleep-disordered breathing.22,66,67 Patients may
prefer oral appliances to CPAP because of their ease of
use, and they may therefore yield equivalent health out-
comes in some patients due to better patient adherence.68

If a patient stipulates a preference for an oral appliance
or oral surgery for his or her OSA, it may be useful to
consult the American Academy of Dental Sleep Medicine
Web site (www.dentalsleepmed.org) to find additional in-
formation and details of appropriate specialists.

Surgery
Overall, surgical intervention (apart from tracheos-

tomy) is not as consistently effective as CPAP, nor can
its efficacy be predicted according to patient pheno-
type.69 Tonsillectomy/adenoidectomy is, however, indi-
cated for the treatment of OSA in children.70 Surgical
procedures for OSA in patients with identifiable upper
airway or craniofacial abnormalities include removal of

Figure 2. Oral Devices for the Treatment of Obstructive Sleep Apnea

aAdapted with permission from George.65

• The most effective oral appliance is the mandibular
advancement device, which is fitted to the maxillary
and mandibular dentition and moves the position of
the lower jaw forward increasing pharyngeal size
and advancing the base of the tongue, thus reducing
airway instability

• Current evidence suggests that oral devices can
improve apnea and daytime sleepiness and may
improve blood pressure66

• Some patients experience excessive salivation,
temporomandibular joint discomfort, and dental
adverse events with oral devices22,67

• Long-term adverse events are unclear22,67
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large tonsils and resection of the uvula and soft palate to
enlarge the oropharynx.71 Other surgical options include
craniofacial reconstruction and tracheostomy (this cor-
rects the condition as it bypasses the obstruction).71 An in-
depth discussion of surgical interventions for the treat-
ment of OSA is beyond the scope of this article, but there
are a number of comprehensive reviews that cover this
topic.72,73 Foremost among these articles is a Cochrane re-
view that concludes that the available studies do not sup-
port the use of surgery for patients with OSA due to a lack
of consistent demonstrable benefit.74

Other Therapies
Common forms of self-help recommended as adjunc-

tive treatments to primary therapy with CPAP include
weight loss (if applicable, including bariatric surgery in
the morbidly obese), avoidance of alcohol and sedatives,
sleeping in a more upright position, and the use of nasal
dilation clips.25,75,76 In addition, supplemental oxygen may
be used as an adjunct to other therapies for OSA; how-
ever, it does not address morbidities associated with this
sleep disorder in the same way as CPAP treatment, and it
has not yet been rigorously studied in randomized trials.77

For these reasons, supplemental oxygen is not indicated
as a primary treatment for OSA.76

EVALUATION AND TREATMENT
OF RESIDUAL ES

Residual ES after treatment of OSA with CPAP is a
commonly encountered problem for the patient and his or
her PCP and can be identified using the ESS. Even with
optimal CPAP therapy, up to half of patients with OSA
have residual ES.60 In patients compliant with CPAP
therapy but who still experience ES, adjunctive pharma-
cologic therapy is a treatment option. Before introducing
such therapy, it is important to ensure that CPAP is being
used appropriately by checking the air pressure of the de-
vice and the level of patient compliance. Other potential
causative factors, such as another sleep disorder, should
also be reassessed at this stage.

Modafinil has been approved by the US Food and
Drug Administration and is recommended by the AASM
for the management of residual ES in patients with OSA
as adjunctive therapy to nasal CPAP.76,77 In addition,
armodafinil, the R-enantiomer of modafinil (which is
a racemic mixture of the R- and S-enantiomers) has
been evaluated in patients with ES associated with OSA
and has shown statistically significant improvements
in the maintenance of wakefulness versus placebo.78–80

Modafinil and armodafinil are generally well tolerated in
patients with OSA.81–84 It is important to note, however,
that neither modafinil nor armodafinil addresses the un-
derlying obstruction that causes OSA and must be used in
conjunction with CPAP to avoid the return of symptoms

and cardiovascular complications. Patients should be
counseled to ensure compliance with CPAP when using
adjunctive pharmacotherapy.

DISCUSSION

OSA is prevalent in patients presenting in the primary
care setting and will become more common as the global
population becomes more overweight and ages. This is
particularly disquieting when it is considered that both
OSA and associated ES have far-reaching consequences
for the individual, in terms of morbidity, mortality, and
reduced quality of life, as well as for public health, due
to the economic burden and the impact that these disor-
ders have on traffic- and occupation-related accidents.
Only through appropriate treatment can the morbidity and
mortality associated with OSA be alleviated. Depression
is common in patients with OSA and is both a comor-
bidity and a consequence of this sleep disorder.

CPAP is the mainstay of therapy for OSA, and early
recognition and treatment of OSA with CPAP may im-
prove comorbid conditions, including depression. Despite
CPAP’s efficacy in treating OSA, ES may persist in some
patients. Modafinil and armodafinil are effective adjunc-
tive therapies to improve wakefulness in these patients.

Primary care physicians play a key role in recognizing
the characteristic symptoms of OSA and being vigilant for
patients not reporting symptoms but with risk factors and
comorbidities suggestive of OSA, such as depression.
Conversely, PCPs should also look for and address de-
pression in patients with OSA. Furthermore, treatment of
OSA is enhanced if PCPs work closely with sleep special-
ists to optimize patient adherence and response to therapy.
A critical role for the PCP is in monitoring the progress of
the patient and addressing treatment issues that may arise.

Drug names: armodafinil (Nuvigil), modafinil (Provigil).
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