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Obstructive sleep apnea (OSA) and insomnia are often 
thought of as opposing clinical conditions, specifically 

in regard to alertness and sleepiness. Hyperarousal processes 
such as increased whole body and brain metabolism, hypotha-
lamic-pituitary-adrenal axis dysregulation, and elevated heart 
rate and sympathetic nervous system activation may play a key 
role in the pathophysiology of insomnia, thus causing an el-
evated level of alertness during both the night and daytime.1,2 
On the other hand, frequent arousals and fragmented sleep as-
sociated with OSA often lead to excessive daytime sleepiness, 
although daytime sleepiness is not universally present in all 
patients with OSA.3-5 Increasing evidence from studies sug-
gests that insomnia and OSA frequently coexist.6-12

In this review, we first provide background information on 
OSA and insomnia separately, including definitions, symp-
toms, and health risks. Second, we review studies examin-
ing the cooccurrence of insomnia in patients with OSA and 
of OSA in patients with insomnia. Third, we explore the 
evidence for the effect of OSA therapy on insomnia symp-
toms and the effect of insomnia treatments on breathing and 
sleep in patients with OSA and discuss the possible impact 
of insomnia on continuous positive airway pressure (CPAP) 
therapy. Finally, we discuss challenges in the evaluation and 
treatment of comorbid insomnia and OSA and identify future 
research needs.

METHODS

We conducted an extensive MEDLINE search for English-
language studies examining the prevalence of comorbid insom-
nia and OSA or sleep disordered breathing (SDB), treatment 
studies of OSA in participants with insomnia, and treatment 
studies using hypnotics in participants with OSA or SDB. In 
addition, we searched the reference lists of all identified rel-
evant publications. The keywords used to search for articles on 
the prevalence of comorbid insomnia and OSA or SDB were 
insomnia, sleep apnea, and sleep disordered breathing. The 
search terms used to identify treatment studies of OSA or SDB 
in patients with insomnia were insomnia, sleep apnea, sleep 
disordered breathing, positive airway pressure, oral appliance, 
and surgery. For articles on hypnotic use in patients with OSA 
or SDB, the search terms used were sleep apnea, sleep disor-
dered breathing, hypnotic, trazodone, amitriptyline, and flu-
razepam, quazepam, estazolam, temazepam, triazolam (Food 
and Drug Administration-approved benzodiazepine agents), as 
well as eszopiclone, zolpidem, and zaleplon (Food and Drug 
Administration-approved nonbenzodiazepine agents).

Studies were included in the review if they reported data 
from an original study (i.e., no review articles) and reported 
(a) the prevalence of insomnia assessed via polysomnography, 
interview, or questionnaires in participants diagnosed with OSA 
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or SDB; (b) the prevalence of diagnosed OSA or SDB in par-
ticipants who were identified as having insomnia via polysom-
nography, interview, or questionnaires; (c) the effect of OSA 
or SDB treatments in participants identified as having insom-
nia and diagnosed OSA or SDB; and (d) hypnotic use in par-
ticipants with diagnosed OSA or SDB. The first author (FSL) 
searched the database and reviewed identified articles to deter-
mine if each article met inclusion criteria. The search yielded 
337 potential article titles for review that addressed comorbid 
insomnia and OSA or SDB, of which 120 were excluded for 
being review articles and 210 were excluded for not meeting 
inclusion criterion a or b. Thus, 7 articles were included in this 
review, which assessed the prevalence of comorbid insomnia 
and OSA or SDB (Table 1 and Table 2). The search yielded 42 
articles regarding OSA or SDB treatments in participants with 
insomnia, of which 4 met inclusion criterion c and were includ-
ed in the review. Sixty-six articles were identified that exam-
ined the use of hypnotics in participants with OSA or SDB. No 
studies were found that examined the use of trazodone, amitrip-
tyline, quazepam, estazolam, or zaleplon in patients with OSA. 
Of the 66 treatment articles, 9 studies met inclusion criterion 
d and were included in the review. Thus, a total of 20 articles 
were included in the review.

OSA and Insomnia as Separate Conditions

Obstructive Sleep Apnea
OSA is defined by repetitive apneas and hypopneas caused 

by upper airway collapse during sleep, despite persistent ven-
tilatory efforts. OSA severity is most often characterized by 
the number of apneas and hypopneas per hour of sleep, with an 
apnea-hypopnea index (AHI) of between 5 and 14 considered as 
mild, 15 to 29 as moderate, and 30 or greater as severe.13 The ter-
mination of apneas and hypopneas is associated with a transient 
arousal from sleep. Sleep disruption due to frequent arousals 
may lead to excessive daytime sleepiness or fatigue. Loud snor-
ing or witnessed breathing interruptions are often reported by 
the bedpartner and the patient. Patient reports of awakening with 
a sensation of gasping or choking are characteristic of OSA.

Insomnia
Insomnia can be defined as a symptom comprising sleep-spe-

cific complaints—such as difficulty falling asleep, difficulty stay-

ing asleep, early awakenings, or unrefreshing or nonrestorative 
sleep—or as a disorder denoting sleep and waking symptoms. 
Depending on the conceptualization of insomnia, prevalence 
rates of insomnia can vary widely, from 6% to 48%.14 Typically, 
insomnia is defined by subtype based on frequency, duration, 
and etiology. The following qualitative insomnia diagnostic 
criteria have been suggested: sleep-onset latency or wake after 
sleep onset greater than 30 minutes, occurring at least 3 times 
per week, and with duration of at least 6 months.15 Using only 
sleep-specific insomnia symptoms for sample characterization 
may be a suboptimal approach to defining clinically significant 
insomnia.16 The inclusion of daytime symptoms along with 
sleep complaints has been recommended as a more acceptable 
definition of insomnia in research practice, given that daytime 
symptoms often prompt treatment seeking.16

Health Risks
In addition to several symptoms, insomnia and OSA also 

share a number of negative consequences, including decreased 
health-related quality of life, psychological symptoms, and in-
creased work-related impairments such as absenteeism and lost 
work productivity (Figure 1).17-21 Decreased vigilance or falling 
asleep at the wheel may impair driving performance, thus in-
creasing the risk of motor vehicle crashes in patients with either 
OSA and insomnia.22-26 Short sleep duration associated with in-
somnia may increase cardiovascular risk and, in particular, the 
risk of developing hypertension.27,28 Additionally, OSA is a risk 
factor for cardiovascular disease (e.g., hypertension, coronary 
artery disease, congestive heart failure, and stroke) and is com-
mon in those with existing cardiovascular disease.29-31 Insomnia 
is a typical symptom of psychiatric disorders and may be an in-
dependent risk factor for the development of such disorders.32,33 
Insomnia and OSA pose considerable safety and health prob-
lems for patients. The impact on health is likely to be increased 
when the conditions coexist.

Prevalence of Comorbid Insomnia and OSA

Comorbid insomnia in osa
The association between insomnia and OSA was described 

by Guilleminault and colleagues in 1973.34 Subsequently, lim-
ited attention has been given to the presence of comorbid in-
somnia in OSA. A high prevalence (39% to 55%) of insomnia 

Table 1—Prevalence of insomnia symptoms in patients with OSA.
Source, year Population Agea Sexb Prevalence of insomnia symptoms

Smith et al., 200612 102 patients diagnosed with OSA at sleep clinic 53.91 ± 13.67, 18-87 69.5 39% of patients with OSA met criteria for insomniac 
Chung et al., 20056 157 patients diagnosed with OSA by PSG 44.5 ± 9.6 93 42% reported at least 1 insomnia symptomd

Krell et al., 200510 228 patients diagnosed with SDB by PSG 47, 20-85 60.4 54.9% reported 1 of 3 insomnia complaintsd

Krakow et al., 20019 231 patients diagnosed with SDB at sleep 
disorders center

51, 19-79 68.8 50% reported 2 of 3 insomnia complaintse

OSA refers to obstructive sleep apnea; SDB, sleep disordered breathing; PSG, polysomnography.
aData are presented as mean ± SD, range; bData are presented as the percentage of men; cCriteria for insomnia included an Insomnia Severity Index ≥ 15, 
sleep-onset latency (SOL) or wake time after sleep onset > 30 min from polysomnography (PSG), and at least 1 daytime consequence; dInsomnia symptoms 
or complaints included sleep-maintenance insomnia, sleep-onset insomnia, or early morning awakenings; eInsomnia complaints included SOL > 30 minutes, 
wake up a lot, or difficulty returning to sleep once awakened.
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symptoms has been reported in patients with OSA in the small 
number of available studies (Table 1).6,9-10,12 Krakow and col-
leagues9 retrospectively assessed the prevalence of insomnia in 
a sample of 231 patients with SDB or upper airway resistance 
syndrome. Patients who reported 2 or 3 of the following in-
somnia complaints were categorized as having both SDB and 
insomnia (SDB+): require 30 minutes to fall asleep; wake up 
frequently; and, if awakened, have difficulty returning to sleep. 
Those reporting no insomnia complaints or 1 insomnia compli-
ant were designated SDB-only. More than 50% of the sample 
(n = 116) reported clinically meaningful insomnia complaints 
(SDB+ group), including sleep-onset latency of longer than 30 
minutes (51% vs 3% of SDB-only patients) or difficulty return-
ing to sleep once awake (59% vs 10%). The SDB+ group had 
snoring patterns and arterial oxygen saturations similar to those 
of the SDB-only group; however, the SDB+ group had signifi-
cantly lower AHIs (mean, 46/h in SDB+ vs 58/h in SDB–only 
groups). The SDB+ patients reported significantly worse sleep 
characteristics consistent with insomnia, including a longer 
sleep latency, reduced total sleep time, and impaired sleep ef-
ficiency.

In a prospective study of 105 consecutive patients referred 
for investigation of suspected OSA, 102 patients were diag-
nosed with OSA, and 39% (n = 41) of these patients met study 
criteria for insomnia, including an Insomnia Severity Index 
score of at least 15, duration of the sleep complaint for longer 
than 6 months, a sleep-onset latency or wake time after sleep 
onset longer than 30 minutes on polysomnography, and at least 
1 daytime consequence of sleep disturbances.12 OSA severity 
was correlated with insomnia-symptom severity score (r = 0.79, 
p < 0.001). In contrast, insomnia complaints were not related 
to OSA severity in a retrospective cross-sectional study of 255 

patients undergoing evaluation for possible OSA.10 More than 
half of the sample (54.9%) reported 1 of 3 insomnia complaints, 
including difficulty initiating sleep (33.4%), difficulty main-
taining sleep (38.8%), and early morning awakenings (31.4%). 
Additionally, 50% (n = 127) of patients had a combination of 
hypersomnia and insomnia complaints. Insomnia complaints 
were more prevalent in patients without SDB than in those with 
SDB (81.5% vs 51.8%, respectively).

Chung6 retrospectively examined the prevalence of different 
subtypes of insomnia in patients with OSA diagnosed by over-
night polysomnography. Of the 157 patients, 91 (58%) had no 
insomnia symptoms, 44 (28%) had 1 insomnia symptom, 15 
(9.6%) had 2, and 7 (4.4%) had 3 or 4 symptoms. The most fre-3 or 4 symptoms. The most fre- or 4 symptoms. The most fre-4 symptoms. The most fre- symptoms. The most fre-
quent insomnia complaint was difficulty maintaining sleep, with 
26% reporting waking up repeatedly during the night often or al-
most always. The prevalence of other insomnia complaints were 
as follows: 6% reported difficulty getting to sleep, 12% reported 
waking up during the night and having a hard time getting back 
to sleep, and 19% reported early morning awakenings.

Inconsistencies in the definitions and assessments of insom-
nia across these studies hinder our understanding of the prev-
alence of comorbid insomnia in OSA and limit the ability to 
compare findings across studies. For example, 2 studies consid-
ered patients to have insomnia symptoms if they reported hav-
ing difficulty initiating sleep, difficulty maintaining sleep, or 
early morning awakenings often or almost always.6,10 Krakow 
and colleagues9 inquired about difficulties initiating and main-
taining sleep but not early morning awakenings and assessed 
the presence of symptoms but not their frequency. In contrast 
with the other studies, Smith and colleagues used more strin- the other studies, Smith and colleagues used more strin-
gent criteria that included objective and subjective assessment 
of symptoms and inquiry about duration of sleep complaints 

Figure 1—The interrelationship between symptoms and clinical factors associated with obstructive sleep apnea and insomnia. 

Symptoms of obstructive sleep apnea and insomnia were derived from the International Classification of Sleep Disorders-2nd edition criteria for obstructive 
sleep apnea syndrome and general insomnia disorder, except for hyperarousal, anxiety about sleep, and learned associations, which were adopted from 
criteria for psychophysiological insomnia.
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and pain), and psychiatric disorders than did patients with only 
SDB. Similarly, in a sample of patients referred for investiga-
tion of OSA, those with diagnosed OSA and whose symptoms 
also met the criteria for insomnia reported significantly more 
symptoms of depression, anxiety, and stress than did patients 
diagnosed with only OSA.12 Patients with OSA and insomnia 
also endorsed more dysfunctional beliefs about sleep, in partic-
ular, concerns about the long-term consequences of poor sleep 
on behavior and higher levels of need for control over sleep.

In a community sample of older adults, those with insomnia 
and OSA reported more snoring and witnessed apneas and were 
more likely to have a body mass index of 30 or greater and a 
neck size 15 inches or larger, as compared with older adults 
with only insomnia.7 Comparatively, no differences in body 
mass index or snoring were found between a research sample 
of older adults with insomnia and OSA or with insomnia but 
no OSA.11 The insomnia plus OSA group had lower scores on 
the Geriatric Depression Scale (mean = 2.7, SD = 2.3) than did 
the insomnia-only group (mean = 4.9, SD = 4.5), although the 
mean scores were both within the normal range. No differences 
in excessive daytime sleepiness, sleep efficiency, or frequent 
awakenings were found between older adults with insomnia 
and OSA and those with insomnia only in both the commu-
nity and research samples.7,11 Among postmenopausal women 
with insomnia, women with an AHI of 5 or greater and those 
with an AHI of less than 5 had similar scores on the Epworth 
Sleepiness Scale and similar objective total sleep time and sleep 
latencies.8

Treatment of Comorbid Insomnia and OSA
Limited information is available regarding the concurrent 

treatment of these comorbid sleep disorders. Sequential OSA 
therapy and cognitive behavior therapy (CBT) in patients with 
comorbid insomnia and OSA has been examined in 2 studies.35, 

36 Studies examining the use of hypnotic agents in patients with 
OSA have primarily focused on measures of breathing during 
sleep and acceptance and adherence to CPAP and have not ex-
amined the effect of these drugs on sleep in patients with OSA 
and insomnia.

Treatment of OSA in Patients With Chronic Insomnia
Adults with sleep-maintenance insomnia and OSA symp-

toms randomly assigned to receive nasal-dilator-strip therapy 
reported greater improvements in insomnia severity and sleep 

and daytime consequences of sleep disturbances.12 Although 
the prevalence of insomnia in OSA appears to be high, a clearer 
understanding of the magnitude of this comorbidity will require 
more standardized methods for characterizing clinically signifi-
cant insomnia in OSA.

Comorbid OSA in insomnia
OSA in patients presenting with insomnia complaints has been 

examined in several studies (Table 2).7-8,11 Lichstein and col-
leagues11 found that 29% of older adults with insomnia recruited 
for a research study (n = 80) had polysomnography-diagnosed 
OSA (AHI > 15), even after those with a high index of suspi-
cion for OSA were excluded by screening clinical interview. In 
a case-control study (N = 200), approximately 30% of commu-
nity-dwelling elderly adults with insomnia had diagnosed SDB 
(AHI ≥ 15), although this percentage was lower than in those 
without insomnia (38%).7 Among 394 postmenopausal women 
with chronic insomnia complaints without major psychiatric or 
medical disorders, 67% (n = 264) had an AHI of at least 5, based 
on either home monitoring or polysomnography.8

Clinical Factors Associated With Comorbid Insomnia and OSA
Few of the identified studies considered the relationship be-

tween population characteristics and comorbid OSA and insom-
nia. In those that did, 4 studies found no difference in age6-7,9-10 

and 2 studies found no differences in sex6,9 between those with 
OSA and insomnia and those with only OSA or insomnia. In 1 
study, more women than men had OSA and insomnia (51.4% vs 
48.6% with OSA or insomnia only).10 In contrast, as compared 
with those with insomnia only, more men than women had co- those with insomnia only, more men than women had co-
morbid OSA and insomnia.11 As compared with Hispanics, non-
Hispanic whites comprised a significantly greater proportion of 
patients with SDB and insomnia.9

One study reported a significant difference in the rates of 
psychiatric disorders between patients with OSA and insom-
nia and those with only OSA (47.8% vs 28.7%, respectively).10 
Insomnia complaints in those with OSA were associated with 
chronic pain and symptoms of restless legs. Krakow and col-
leges9 found that patients with SDB and insomnia reported 
more cognitive-emotional complaints (i.e., attention or concen-
tration, memory, depressed feelings, anxious feelings, irritabil-
ity, hostility, frustration, and claustrophobia), mental symptoms 
(i.e., racing thoughts and rumination, anxiety and fear), physi-
cal symptoms (i.e., trouble breathing, restless legs, indigestion, 

Table 2—Prevalence of obstructive sleep apnea in patients with insomnia.
Source, year Population Agea Sexb Prevalence of insomnia symptoms

Gooneratneet et al., 20067 200 community-dwelling older adults—100 with 
insomnia symptoms and 100 without insomnia symptoms 

71.9 ± 5.0 65.8 29.3% of older adults with insomnia had 
an AHI ≥ 15. 

Guilleminaultet et al., 20058 394 postmenopausal women with chronic insomnia 
complaints

55-70 100 67% had an AHI > 5 during portable 
monitoring or PSG.

Lichstein et al., 200511 80 older adults ineligible for insomnia research due to 
suspected OSA, PLM, or RLS.

69.4 ± 7.2, 59-92 60 29% had an AHI > 15 and 43% had an 
AHI > 5 during PSG. 

AHI refers to apnea-hypopnea index; PSG, polysomnography; OSA, obstructive sleep apnea; PLM, periodic limb movements; RLS, restless legs syndrome.
aData are presented as mean ± SD, range; bData are presented as the percentage of women.
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ing a more favorable treatment approach to insomnia in OSA. 
A pilot study evaluating the use of eszopiclone, a selective 
GABAergic nonbenzodiazepine agent, in patients with mild to 
moderate OSA found no significant differences in mean AHI 
scores, total arousals, respiratory arousals, duration of apnea 
and hypopnea episodes, or oxygen saturation between patients 
treated with placebo and those treated with eszopiclone.45 Pa-
tients treated with eszopiclone experienced improved sleep 
duration and sleep efficacy and reduced wake time during 
sleep and wake time after sleep onset. Administration of 3 mg 
of eszopiclone prior to diagnostic polysomnography or CPAP 
titration significantly reduced sleep latency, improved sleep ef-
ficiency, reduced wake time after sleep onset, prolonged sleep 
time, and did not worsen the severity of SDB or impair airway 
stability.44 In a study of 16 patients with severe OSA who were 
treated with an effective level of CPAP, administration of 10 
mg of zolpidem did not increase the AHI or oxygen desatura-
tion index.42 Sleep architecture did not differ between zolpidem 
and placebo nights except for a reduction in sleep latency and 
the mean arousal index on zolpidem nights. This study suggests 
that zolpidem does not impede CPAP efficacy in patients with 
severe OSA. A dose of 20 mg of zolpidem, which is above the 
recommended hypnotic dose, did increase the apnea index and 
oxygen desaturation, suggesting that the usual therapeutic dos-
es of zolpidem should not be exceeded when treating patients 
with OSA.46

The efficacy of selective nonbenzodiazepine agents for im-
proving adherence to CPAP therapy in patients with OSA who 
complain of insomnia symptoms has not been documented. 
One study comparing the use of 10 mg of zolpidem, placebo, 
and standard therapy (no hypnotic or placebo pill) in men with 
OSA did not show greater CPAP usage, compared with placebo 
and standard therapy.43 In contrast, administration of 3 mg of 
eszopiclone for the first 14 nights of CPAP use in adults newly 
diagnosed with OSA has been shown to improve CPAP adher-
ence and lead to lower discontinuation rates at 6-month follow-
up, compared with placebo.47 The use of hypnotics for those 
initiating CPAP treatment appears to be safe and may be benefi-
cial in facilitating better CPAP tolerance and improving adher-
ence, especially for patients who report difficulty initiating or 
maintaining sleep.

insomnia and CPAP adherenCe
CPAP is the conventional therapy for most patients with OSA, 

and its use has been shown to be associated with improvements 
in sleep quality, cognitive function, and quality of life and re-
ductions in daytime sleepiness and respiratory disturbances.48 
Adherence to CPAP is often poor, with 29% to 83% of patients 
reporting using CPAP for less than 4 hours per night.49-52 Re-
search investigating the association between comorbid insom-
nia and CPAP use in patients with OSA has not been conducted. 
Insomnia may have direct or indirect effects on CPAP adher-
ence. Patients with OSA and insomnia may have more diffi-
culty adhering to CPAP because of increased awareness of the 
mask due to frequent awakenings and an inability to initiate or 
return to sleep with the mask in place. Psychiatric disorders, 
such as anxiety and depression, often coexist with insomnia and 
may also play a role in CPAP adherence. For example, anxious 
patients may be more likely to have claustrophobia, which is 

quality than did those who received only education.37 Krakow 
and colleagues36 examined the effect of SDB treatment (CPAP, 
oral appliances, or bilateral turbinectomy) on sleep measures in 
patients with chronic insomnia and SDB who completed a CBT 
program. Both treatment phases (baseline to 3 months after 
completing CBT program and CBT follow-up to after maintain-
ing 3 months’ use of SDB therapy) resulted in improvements 
in insomnia severity and sleep-related daytime impairments. 
However, CBT alone had only a small effect on daytime impair-
ments. After CBT, only 8 out of 17 patients attained a nonclini-
cal level of insomnia, compared with 15 patients who received 
both CBT therapy and treatment for SDB. Combination therapy 
that included both CBT and OSA treatment resulted in greater 
improvements in insomnia complaints than did CBT alone.

In a prospective crossover study, 30 patients with complaints 
of insomnia and mild OSA, matched for age and sex, received 
either CBT or surgical treatment of OSA as primary treatment, 
followed by the alternative treatment if agreeable.35 Treat-
ment of OSA alone was successful in eliminating complaints 
of insomnia in 5 out of 15 participants, whereas none of the 
participants receiving CBT alone felt that the insomnia com-
plaints had resolved. More specifically, surgical intervention for 
OSA demonstrated greater initial improvements in subjective 
and objective sleep quality and respiratory measures than did 
CBT. However, CBT following surgical intervention provided 
additional benefits of further increasing total sleep time and de-
creasing sleep-onset latency by addressing the behavior compo-
nent of conditioning and other residual sleep problems. Results 
of this study suggest that treating both insomnia and OSA to-
gether is the best approach for addressing comorbid insomnia 
and OSA. Treatment of the breathing problem alone was not 
successful in eliminating insomnia complaints in all patients, 
which argues for the presence of an insomnia-OSA phenotype.

Treatment of Insomnia in Patients With OSA
The use of benzodiazepines in patients with sleep apnea has 

been limited because the use of these drugs is associated with 
reduced upper airway muscle tone and decreased ventilatory 
response to hypoxia, thus potentially increasing the AHI and 
prolonging events.38 In a study comparing 30 mg of � uraze-a study comparing 30 mg of � uraze- study comparing 30 mg of �uraze-
pam with placebo, the � urazepam group had an increased num-with placebo, the � urazepam group had an increased num- placebo, the �urazepam group had an increased num-
ber of apnea episodes (9.95 vs 5.35) and a longer duration of 
apneas (3.44 minutes vs 1.72 minutes).39 Increases in arousal 
threshold resulting in modest prolongation of event duration 
and increased desaturation have been documented with admin-
istration of triazolam in patients with severe OSA.40 However, 
the use of benzodiazepines in other studies has resulted in no 
significant changes in respiration. In 1 study, a dose of 15 to 30 
mg of temazepam did not increase the respiratory disturbance 
index in elderly patients with mild sleep apnea and insomnia 
(8.8 ± 5.3), as compared with the nondrug group that received 
placebo or behavior therapy (9.2 ± 2.8).41 In summary, the ef-
fects of benzodiazepines on OSA are modest at best.

Studies have investigated the use of GABAergic nonbenzo-
diazepine agents (zaleplon, zolpidem, eszopiclone) in patients 
with OSA.42-46 Nonbenzodiazepine agents have hypnotic and 
sedative effects similar to those of benzodiazepines, but some 
(especially those selective for GABA receptors containing α1 
subunits) may have fewer muscle-relaxant effects, thus offer-
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disorder nosologies56,57 also present limitations for the evalua-
tion of comorbid insomnia and OSA. General insomnia in both 
the International Classification of Sleep Disorders, 2nd edition 
(ICSD-2)56 and the Research Diagnostic Criteria (RDC) for 
Insomnia57 is defined by the following general criteria: (A) 1 
or more sleep-related complaints: difficulty initiating sleep, 
difficulty maintaining sleep, waking up to early, or chroni-
cally nonrestorative or poor quality sleep; (B) above sleep dif-
ficulty occurs despite adequate opportunity and circumstances 
for sleep; and (C) at least 1 daytime impairment related to the 
nighttime sleep difficulty, such as daytime sleepiness or fa-
tigue. The ICSD-256 criteria for the diagnosis of OSA overlap 
with the above ICSD-2 criteria for general insomnia, such that 
complaints of unintentional sleep episodes during wakefulness, 
daytime sleepiness, unrefreshing sleep, fatigue, and insomnia 
are included as criteria. The RDC for Insomnia57 proposes the 
following criteria for diagnosing insomnia related to sleep ap-
nea: (A) individual meets criteria for insomnia disorder; (B) 
polysomnography shows more than 5 respiratory events per 
hour of sleep that meet current definitional criteria for apneas, 
hypopneas, or respiratory effort-related arousals; and (C) medi-
cal disorders, mental disorders, and any coexisting sleep dis-
order cannot completely account for the insomnia. Similar to 
the ICSD-256 criteria for OSA, the RDC57 criteria for insomnia 
related to sleep apnea require clinicians to decide whether sleep 
complaint(s) and daytime impairment(s) are due to frequent 
arousals and sleep fragmentation associated with OSA or if they 
are representative of insomnia. For this reason, the 2005 Na-
tional Institutes of Health State-of-the-Science conference on 
insomnia58 recommended that “comorbid insomnia” may be a 
more appropriate term than “secondary insomnia” or “insomnia 
due to.”

Recently published clinical guidelines for the evaluation of 
chronic insomnia59 suggest that 3 major groupings of insomnia 
can be considered when diagnosing insomnia and insomnia re-
lated-disorders: insomnia associated with other sleep disorders; 
insomnia related to medical or psychiatric disorders or drug or 
substance use; and primary insomnias, including idiopathic, 
paradoxical, and psychophysiological insomnia. Furthermore, 
comorbid insomnias and multiple insomnia diagnoses may co-
exist. In patients with diagnosed OSA, identifying other medi-
cal or psychiatric disorders that may cause sleep difficulties will 
be important for identifying additional etiologies of insomnia 
complaints. Assessment of learned negative sleep behaviors—
including spending more time in bed to “catch up” on sleep; 
eating, exercising, or smoking before bed; and watching televi-
sion, using a computer, or “clock watching” when in bed or in 
the bedroom—and cognitive distortions is essential for evaluat-
ing patients for primary insomnia disorders.

Polysomnography is not routinely used in the evaluation of 
chronic insomnia. However, in cases in which pharmacotherapy 
and behavior therapy are ineffective in ameliorating insomnia 
symptoms, patients should be referred for polysomnography 
to be evaluated for OSA. Patients with cooccurring insomnia 
and OSA are a challenging patient population for evaluation 
and treatment. It is likely that comorbid insomnia in OSA is 
a discreet phenotype similar to the sleepy and nonsleepy phe-
notype previously reported in OSA (Figure 2).60-62 The degree 
to which the comorbid insomnia-OSA phenotype coexist with 

associated with poor CPAP adherence.53 In 1 study, almost one 
third (30%) of participants with OSA and comorbid insomnia 
who showed resistance to using CPAP therapy reported having 
a history of claustrophobia.54

Early CPAP use is predictive of later use55; therefore, estab-
lishing an optimal pattern of adherence at the initiation of CPAP 
therapy is crucial for patients with OSA and insomnia who may 
have particular difficulty accepting and adhering to CPAP. In 
a recent pilot study (PAP-NAP), a combination of psychologi-
cal and physiologic treatments were conducted prior to a full-
night of positive airway pressure (PAP) therapy titration in a 
sample of patients with SDB and insomnia who had psychiatric 
symptoms or disorders and who manifested a resistance to PAP 
therapy.4 The treatments included pretest instructions on how to 
prepare for the study, desensitization to the masks and pressur-
ized air�ow through emotional processing and mental imagery, 
PAP therapy hookup in the laboratory if needed, and an oppor-
tunity for patients to use the PAP therapy for more than 1 hour 
and have the potential to fall asleep with the mask in place in 
the laboratory. The 39 patients completing the PAP-NAP study, 
as compared with historical controls, were more likely to com-with historical controls, were more likely to com- historical controls, were more likely to com-
plete the overnight titrations (90% vs 63%), fill the PAP therapy 
prescriptions for home use (85% vs 35%), and maintain regular 
use of PAP therapy (67% vs 23%).54 Acclimating patients with 
OSA and comorbid insomnia to CPAP therapy may improve the 
likelihood of patients regularly using CPAP. A key element to 
facilitating adherence to CPAP therapy may also be to address 
comorbid insomnia symptoms using a hypnotic agent, CBT, or 
a combination thereof prior to the initiation of CPAP.

CHALLENGES AND FUTURE RESEARCH

Evaluation of Comorbid Insomnia and OSA
The evaluation of comorbid insomnia in OSA can be chal-

lenging, given that symptoms of these 2 conditions overlap 
substantially and that methods for evaluation are similar. Sleep 

Depicted are data from the Epworth Sleepiness Scale, which is 
administered as part of the standard intake at the University of Pittsburgh 
Medical Center Sleep Medicine Center. Data were collected from 4653 
consecutive patients over 5 years.
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and sleep apnea. 
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sociated with insomnia may worsen OSA by increasing lighter 
stages of non-rapid eye movement sleep or by negatively af-
fecting upper-airway muscle tone.66 Insomnia may also be a 
potential symptom of OSA; in particular, sleep maintenance 
insomnia could be the product of OSA-provoked arousals.6 In 
a recent review, Beneto67 hypothesized that activation of the 
hypothalamic-pituitary-adrenal axis and its impact on the meta-
bolic syndrome may be a potential link between insomnia and 
OSA. Sleep fragmentation resulting from OSA and, potentially, 
insomnia has been suggested to increase sympathetic activity 
and activity of the hypothalamic-pituitary-adrenal axis. Under-
standing the nature of the relationship between insomnia and 
OSA may help to inform treatment strategies for patients with 
both disorders.

The clinical presentation and treatment of these coexisting 
sleep disorders requires additional research. Thus far, studies 
examining comorbid insomnia and OSA have identified pa-
tients with 1 of the conditions and then examined the preva-1 of the conditions and then examined the preva- of the conditions and then examined the preva-
lence of the other condition in the sample, consequently making 
it difficult to truly determine the prevalence of OSA in insom-
nia or vice versa. Variability in the definitions of insomnia and 
OSA in available studies also prohibits us from determining the 
true overlap of these conditions. For example, frequent arousals 
may be classified as insomnia when they could be due to OSA, 
and, as such, many patients with OSA could be misclassified as 
having sleep-maintenance insomnia. To obtain a more accurate 
prevalence of comorbid insomnia and OSA, it may be help-
ful to have a broad sample of patients without preclassification 
as having either OSA or insomnia undergo polysomnography. 
More precise phenotyping of clinical and polysomnographic 
features of comorbid insomnia and OSA using population and 
clinical studies is needed.

Insomnia and OSA are risk factors for cardiovascular dis-
ease.23,28 To date, investigations into the impact of comorbid 
insomnia and OSA on cardiovascular risk and other health out-
comes have yet to be conducted. Understanding the health im-
pact of comorbid insomnia and OSA is important for furthering 
our understanding of this growing patient population.

Insomnia is a symptom of psychiatric disorders and also a 
risk factor for the development of these disorders.32,33 Patients 
with OSA who also report having insomnia symptoms have a 
higher rate of psychiatric comorbidities than do patients with 
only OSA. In these studies, no differences in depression symp-
toms were found between patients with insomnia and OSA 
and those with only insomnia. Psychiatric comorbidities may 
contribute to the occurrence of insomnia in patients with OSA. 
Investigations into the potential role of psychiatric disorders as 
a contributing factor in the association between insomnia and 
OSA are needed.

The association between insomnia and CPAP adherence is 
an important, yet unexplored, research area. Some interesting 
questions about this potential relationship include whether co-
morbid insomnia negatively impacts CPAP adherence, whether 
treatment of OSA with CPAP can ameliorate insomnia symp-
toms, and the effect of comorbid insomnia on the efficacy of or 
outcomes associated with CPAP among those who are compli-
ant. Understanding the role of insomnia in the treatment of OSA 
will be critical for the management of patients with comorbid 
insomnia and OSA.

the sleepy-nonsleepy phenotype is unknown. Multidisciplinary 
collaboration among sleep specialists and psychiatrists and psy-
chologists will likely yield the most successful outcomes.

Treatment of Comorbid Insomnia and OSA
The optimal strategy for adequately treating coexisting in-

somnia and OSA remains unclear given the limited research 
examining this topic. The 2 studies that examined sequential 
OSA therapy and CBT suggest that concurrent treatment for 
both sleep disorders may be the best treatment approach.35,36 
However, the treatment options for insomnia and OSA present 
many challenges. Treatment of OSA in patients with insomnia 
may be difficult because CPAP therapy might increase awak-
enings, thus perpetuating insomnia symptoms. Additionally, 
patients with insomnia may be experiencing hyperarousal or 
anxiety, which may impede the initiation and continuation of 
CPAP therapy.

As with treatments for OSA, treatments for insomnia also 
present challenges for patients and care providers. The efficacy 
of the long-term use of hypnotics has not been evaluated in pa-
tients with OSA. Side effects of benzodiazepines—including 
habituation, dependency, rebound effects, and withdrawal—
may pose potential problems. Benzodiazepines prolong the du-
ration of SDB events.34,40 Nonbenzodiazepine agents appear to 
have little or no effect on respiration and have fewer side effects 
and drug interactions than do benzodiazepines. Preliminary in-
vestigations into the efficacy of nonbenzodiazepine agents in 
patients with OSA suggest that these hypnotics may improve 
patient tolerance of CPAP and increase total sleep time and 
sleep continuity, thus helping to facilitate better more-effective 
CPAP titration.42,44-45

CBT has been shown in numerous studies to be effective in 
improving insomnia symptoms in those with primary and co-
morbid insomnia.63,64 Nonetheless, CBT is an intensive inter-
vention requiring a high degree of motivation on the patient’s 
behalf. Future treatment studies in comorbid insomnia and OSA 
are needed. Sequenced studies with CPAP therapy, CBT, and 
hypnotics will provide greater insight into the optimal treat-
ment strategies for patients with comorbid insomnia and OSA. 
Additionally, clinical trials evaluating the effectiveness of the 
chronic use of nonbenzodiazepine agents on insomnia symp-
toms in patients with insomnia and OSA are warranted.

Future Research
Insomnia and OSA are 2 of the most prevalent sleep disor-

ders; thus, we would expect some degree of coexistence within 
patients. However, the high prevalence of comorbid insomnia 
and OSA found in available studies6-12 suggests that these disor-
ders exacerbate one another and, when unaddressed, represent 
a barrier to effective overall treatment of the combined sleep 
disturbance. One could assume that daytime sleepiness often 
reported by patients with OSA may decrease the likelihood of 
insomnia symptoms or that the hyperaroused state of insomnia 
could reduce upper airway collapsibility. However, OSA could 
exacerbate insomnia symptoms as a result of sleep fragmenta-
tion and poor sleep quality.9 Patients with OSA have reported 
fear of dying during sleep, which could potentially result in a 
fear of sleep that could present as psychophysiologic insom-
nia.65 Alternatively, sleep fragmentation that is commonly as-
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CONCLUSIONS

Although insomnia and OSA frequently coexist, the preva-
lence of comorbid insomnia and OSA varies, primarily because 
of the variability in how insomnia and OSA are defined and 
characterized. It seems likely that concurrent treatment of in-
somnia and OSA would be the best treatment approach, but 
additional research is needed to determine the effectiveness of 
combination treatment in this patient population. Understand-
ing the potential impact of insomnia on CPAP therapy will be 
important for the successful long-term disease management of 
OSA in patients with comorbid insomnia and OSA.
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