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Abstract Sleep complaints are commonly encountered in
psychiatric clinics. Underlying medical disorders or sleep
disorders need to be identified and treated to optimize treat-
ment of the mental illness. Excessive daytime sleepiness,
which is the main symptom of obstructive sleep apnea
(OSA), overlaps with those of many severe mental illnesses.
Medication side effects or the disorder itself maybe account
for daytime sleepiness but comorbid OSA is a possibility
that should not be overlooked. The diagnosis of OSA is
straightforward but treatment compliance is problematic in
psychiatric patients. This article summarizes studies
concerning comorbid OSA in patients with severe mental
illness and includes suggestions for future investigations.
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Introduction

Obstructive Sleep Apnea (OSA) is a chronic disorder char-
acterized by repetitive upper airway obstruction during sleep
leading to apneic or hypopneic episodes, hypoxemia, and
recurrent arousals from sleep [1]. The prevalence rate of
OSA with daytime sleepiness has been estimated at 2 %–
4 % of middle-aged men and 1 %–2 % of middle-aged
women [2]. OSA is associated with considerable morbidity
and mortality, particularly from hypertension, cardiovascu-
lar disease, and insulin resistance [3]. In addition, the ex-
cessive daytime sleepiness related to OSA decreases quality
of life [4] and increases risk for motor vehicle accidents
[5]. Clinically, OSA is most often treated with continu-
ous positive airway pressure (CPAP) [6], or with an oral
appliance [7].

People with severe mental illness have shorter life spans
(by 25 years or more) compared with the general population.
Much of the excess mortality is due to the high prevalence
of physical illness, such as cardiovascular disease, rather
than suicide [8]. Despite improvement in mental health
services for decades, the mortality rate remains elevated in
people with schizophrenia [9]. Optimizing the general
health of people with severe mental illness warrants urgent
attention. Identifying and treating OSA in these patients is
important.

Patients with OSA have substantial comorbidity with
severe psychiatric disorders such as depression, anxiety,
bipolar disorder, schizophrenia, post traumatic stress syn-
drome (PTSD), panic disorders, and substance use disorder.
In a large cohort study of 4,060,504 subjects from the
Veterans Health Administration databases in which 2.9 %
were identified as having sleep apnea, psychiatric comorbid
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diagnoses in the OSA group included depression (21.8 %),
anxiety (16.7 %), PTSD (11.9 %), psychosis (5.1 %), and
bipolar disorders (3.3 %) [10]. In this manuscript, we will
review the literature regarding OSA and these severe mental
illnesses to address the importance of identifying OSA in
psychiatric patients, discuss shared consequences of the 2
disorders, and assess the effect of treatment of OSA on
comorbid psychiatric disorders.

OSA and Depression

Depression is the most common mood disorder in patients
with OSA [11]. The prevalence rate of depression in OSA
ranges from 7 % to 63 % depending upon the study [12].
Most studies that evaluated the association between OSA
and depression were conducted on relatively small clinical
populations of patients; fewer were performed in the gener-
al, non-clinical populations. A large telephone survey of
18,980 subjects representative of the general population
aged 15 to 100 years in 5 European countries found that
17.6 % of subjects with a Diagnostic and Statistical Manual
of Mental Disorders IV (DSM-IV) breathing related sleep
disorder diagnosis (without sleep study performed) had ma-
jor depressive disorder (MDD) [13]. Depressed participants
were 5 times more likely to have a DSM-IV breathing
related sleep disorder. A recent epidemiological study of
9714 adults from the National Health and Nutrition Exam-
ination Survey (NHANES) for the years 2005–2008 dem-
onstrated that sleep apnea was associated with probable
major depression, which was diagnosed via a questionnaire
[14•]. It also found snoring was not associated with depres-
sion but snorting/stopping breathing more than 5 times a
week compared with never having these symptoms was
strongly associated with probable major depression.

A number of earlier studies did not find an association
between the 2 disorders. One study that examined a large
male population (n01977) found that depression was not
associated with either existence or the severity of OSA [15].
Other studies observed that patients with sleep apnea did not
have clinically significant levels of depression, nor did they
have higher levels of depressive symptoms than normal
controls [16, 17]. However, a recent study demonstrated a
dose-response association between OSA severity (apnea-
hypopnea index, AHI, number of apneas, and hypopneas
per hour of sleep) and depression [18], such that the prev-
alence of depression was increased with increasing severity
of OSA.

These variable findings may stem from several reasons.
First, OSA and depression share some common symptoms
such as sleepiness, fatigue, sleep disturbance, psychomotor
retardation, poor concentration, low sexual drive, and irrita-
bility. Thus, it may be difficult to distinguish these 2 dis-
orders (particularly in questionnaire-based studies) and

researchers have used different measurements, cut-points,
or psychiatric interviews to evaluate depression in OSA.
This might lead to a reduced reliability of psychiatric diag-
noses and confound the association between OSA and de-
pression. Second, although OSA is diagnosed by nocturnal
polysomnography (PSG), epidemiological surveys of large
populations have used questionnaires to make this diagno-
sis, often using alternative diagnoses such as sleep related
breathing disorders or DSM-IV breathing related sleep dis-
orders. This diagnostic limitation is one of the fundamental
difficulties in this area. Third, OSA is most common in the
elderly, obese, and those with medical comorbidities, factors
that are also more common in depression and may confound
the relationship between OSA and depression. In fact, one
study suggested that depression in OSA patients may be
determined by confounding factors such as age, body mass,
and hypertension [19]. The authors also argued that depres-
sion may account for the fatigue seen in OSA, after control-
ling for OSA severity [20]. Due to the complex relationship
between OSA and depression, evaluation of the bidirection-
al relationship between mood disorder and OSA in the
clinical setting and in future research efforts is essential.

Treatment options for OSA include weight loss, position-
al therapy, mandibular advancement devices, surgery to
remove soft tissues causing upper airway obstruction, and
continuous positive airway pressure (CPAP) [21]. The gold
standard treatment of OSA currently is CPAP, but compli-
ance may be problematic. One study reported that lower
pretreatment depressive symptoms may predict better com-
pliance [22]. A number of studies have examined whether
CPAP treatment improved depressive symptoms; although
numerous studies reported a positive effect of CPAP on
mood, the evidence is not consistent. An anecdotal report
described resolution of untreated depressed OSA patient’s
depression and suicidal ideation promptly after initiation of
CPAP treatment [23]. One previous study demonstrated that
OSA patients with more severe depressive symptoms
responded better to CPAP, whereas patients with less severe
or no mood symptoms may benefit less from CPAP treat-
ment [24]. Long-term follow-up studies in patients with
various severity of OSA and a broader range of depressive
symptoms are needed to examine whether CPAP is benefi-
cial to mood in OSA patients with depression and how to
improve depressed OSA patients’ compliance to CPAP.

There are some suggestions from basic studies in animals
that antidepressants may have value in the treatment of OSA
through their effects on upper airway dilator motor neurons
[25, 26]. Furthermore, antidepressants may exert some ben-
eficial effect in OSA by their REM sleep suppression since
OSA symptoms tend to worsen in REM sleep when muscle
tone is lowest. In clinical studies, several serotonergic med-
ications such as protryptiline, fluoxetine, paroxetine, and
mirtazapine have been examined in the treatment of OSA

504 Curr Psychiatry Rep (2012) 14:503–510



with limited benefit but significant side-effects [27, 28•].
When treating depressed OSA patients, SSRIs are generally
well tolerated but other sedating antidepressants with side-
effects of weight gain (mainly with H1 receptor blockade
properties) may exacerbate OSA.

In the clinical setting, when depressed patients present
with symptoms such as excessive daytime fatigue and sleep-
iness and/or snoring, clinicians should suspect OSA [29].
Refractory depression may be akin to refractory hyperten-
sion, in that both instances may possibly denote occult OSA
[30]. Identifying OSA in patients with depression is impor-
tant since some pharmacological treatments of depression
may exacerbate OSA; some sedating antidepressants or
atypical antipsychotics may produce weight gain, and
benzodiazepines may exacerbate daytime sedation. Fur-
thermore, benzodiazepines produce mild respiratory sup-
pression and may blunt the arousal response, both of
which could inhibit resumption of breathing effort and
further increase the severity of OSA.

OSA and Anxiety Disorder

Although less common than depression, the prevalence of
anxiety ranges from 11 % to 70 % in OSA patients [12]. One
study found higher level of anxiety in OSA patients than in
healthy controls [31]. Another later study found that severity
of OSA is not associated with the severity of depression and
anxiety symptoms [32]. A recent paper indicated that more
severe OSA symptoms are related to a more severe oxida-
tive stress state, which they proposed could be responsible
for the daytime symptoms such as sleepiness, depression,
and anxiety [33]. OSA patients with comorbid MDD and
anxiety had higher C-reactive protein (CRP) level, which
indicates systemic inflammation [34]. Two studies found
that anxiety or depression is related to poor compliance with
CPAP treatment [35, 36]. Such non-adherence to treatment
may be related to comorbid insomnia, which is more com-
mon in OSA patients with anxiety [37]. Hence, treatment of
the anxiety symptoms in OSA patients may be necessary to
insure CPAP compliance and prevent other physical and
psychological sequelae.

OSA and Bipolar Disorder

Few studies have investigated OSA and bipolar disorder. All
of them are anecdotal reports, which describe that CPAP
treatment might switch depressed patients to mania [38, 39].
Just as refractory depression might be associated with undi-
agnosed OSA, refractory mania may also related to untreat-
ed underlying OSA, since sleep disruption and reduction
may cause mania [40•]. The prevalence rate of comorbid
OSA and bipolar disorder is not clear. To treat bipolar
patients with underlying OSA is a clinical challenge. Many

mood stabilizers such as anticonvulsants or antipsychotics
may produce weight gain. Furthermore, heavy sedative ad-
ministration, which is often administered to manic patients,
may exacerbate OSA or even cause respiratory failure [41].

OSA and Schizophrenia

The rate of comorbid OSA in schizophrenic patients is not
clear. In our previous study done with inpatient psychiatric
consultations, schizophrenics had sleep apnea diagnosed on
sleep study over 6 times more frequently than patients with
other psychiatric diagnoses. Obesity, male gender, and
chronic neuroleptic administration were risk factors for
OSA in schizophrenic patients [42]. Ancoli-Israel et al
found higher rates of OSA (48 % with an RDI>10 and
20 % with an RDI>20) in elderly schizophrenic outpatients
[43]. They found no relationship between Body Mass Index
(BMI) and sleep apnea risk but demonstrated a positive
correlation between age and risk of OSA. A Japanese study
showed 18.8 % (19/101, men 21.9 %, women 13.5 %) of
psychiatric inpatients with schizophrenia had sleep apnea,
which was not higher than that of the healthy control group
(22.9 %, 11/48, men 30.7 %, women 13.6 %) [44]. Howev-
er, the mean BMI of the overall sample was 24.0, which is
atypically low for many schizophrenic patients, and they
evaluated nocturnal respiration with oximetry alone, which
may underestimate OSA. Metabolic syndrome is an impor-
tant side effect of atypical antipsychotics. An 8-year cohort
study [45] reported a 28.4 % prevalence rate of metabolic
syndrome related to weight gain in schizophrenic patients
(n0189) who had received clozapine treatment. Given that
sleep disordered breathing is correlated with metabolic syn-
drome [46•], clinicians need to focus on both metabolic
syndrome and OSA.

Although OSA might contribute to the cardiovascular
disease and increased mortality of this population, it is
underdiagnosed in schizophrenic patients, as excessive day-
time sleepiness, the most common daytime symptom of
OSA, may be misattributed to negative symptoms or med-
ication side-effects. A case report described a schizophrenic
patient with OSAwho received CPAP therapy with resulting
AHI reduction from 43.6 to 2.3. Negative symptoms such as
blunted affect, psychomotor poverty, and fatigue improved
[47].

It may be difficult at times to distinguish whether CPAP
improves daytime sleepiness or negative symptoms. In
chronic schizophrenic patients, long-term use of antipsy-
chotics can lead to weight gain and metabolic syndrome,
both of which are risk factors for cardiovascular disease.
Identification of comorbid OSA in schizophrenic patients is
valuable and administration of CPAP may reduce the risk of
cardiovascular events and might improve psychiatric status
[48] although they have poor compliance of CPAP [49].

Curr Psychiatry Rep (2012) 14:503–510 505



OSA and Post Traumatic Stress Syndrome (PTSD)

Sleep complaints are critical in the constellation of symp-
toms in DSM IV-defined PTSD [50]. PTSD diagnostic
criterion B includes nightmares, which have been designat-
ed the “hallmark symptoms” of PTSD [51] and criterion D
includes insomnia and other parasomnias.

Sleep disordered breathing (SDB) has been found in a
number of case series of PTSD patients [52, 53]. A recent
study [54•] reported 69 % of 105 Vietnam-era veterans with
PTSD had an AHI >10. Another study [55] compared
symptoms in typical OSA patients with those with comorbid
OSA and PTSD. They found that both groups reported high
rates of fatigue or sleepiness, nocturia, morning dry mouth,
and morning headaches but those with PTSD had more
insomnia and nightmares. Furthermore, OSA severity was
associated with poor cognitive performance in those with
PTSD [56•]. Apnea induced arousals promote sleep frag-
mentation which can exacerbate nightmares, sleepwalking
and sleep terrors, and can be diminished by CPAP therapy
[57, 58]. Some reports suggest that treatment of sleep dis-
turbance alleviates PTSD [59]. Therefore, it is reasonable to
anticipate that treatment of comorbid OSA in PTSD patients
is beneficial for improving both disorders [60]. However,
non-adherence of CPAP treatment in PTSD patients is high.
Non-adherent patients often endorse more severe night-
mares [61]. Alternatively, CPAP related REM sleep rebound
may increase nightmares and thereafter discourage patients
from use of CPAP. Whether nightmare reducing treatments
such as image rehearsal treatment or pharmacotherapy by
prazosin can enhance CPAP compliance deserves further
investigation.

OSA and Panic Disorder (PD)

Patients with panic disorder (PD) often report having sleep
disturbance, predominantly initial insomnia, broken sleep,
and nocturnal panic attacks. A prevalence of 68 % for
difficulties in falling asleep and of 77 % for disturbed sleep
has been reported [62]. Among these sleep complaints, sleep
apnea has seldom been reported. In an earlier study, the
authors found PD patients have an increased rate of micro-
apneas (5–10 seconds) during sleep [63].

Nocturnal panic attacks arise mainly during non-rapid
eye movement (NREM) sleep at the late stage 2/3 boundary
[64–66]. As with daytime panic attacks, they often occur
unexpectedly, without an obvious trigger among 28 %–71 %
PD patients [67–69]. One previous study depicted that PD
patients with prominent respiratory symptoms have in-
creased rates of spontaneous and nocturnal panic attacks
[70]. Another recent study demonstrated that patients with
nocturnal panic attacks have more respiratory-related panic
symptoms, as well as depressive, and other psychiatric

symptoms compared with the no nocturnal panic group
[71]. By contrast, 2 other studies found no correlation be-
tween respiratory panic symptoms and nocturnal panic
attacks [72, 73]. Although none of these studies directly
examined the effects of comorbid OSA in PD, an earlier
study demonstrated that nocturnal panic symptoms do occur
in patients with sleep apnea and mostly decreased after
treatment of OSA. The authors suggested that more than
5 % of sleep apnea patients have panic attack symptoms
[74]. OSA in children was associated with increased urinary
catecholamine [75], and since PD patients have abnormali-
ties in noradrenergic systems [76], these 2 disorders may be
related. A study [77] conducted in Japan reported that 1
night of CPAP treatment lowered urinary adrenaline and
noradrenaline. Another recent study found that PD patients
with OSA can benefit from CPAP treatment to decrease
panic attack symptoms and reduce the frequency of alpra-
zolam use [78•]. As there is evidence that sleep deprivation
triggers panic attack in sleep [69], CPAP treatment may
stabilize sleep and prevent further panic attacks. It is impor-
tant to diagnose underlying OSA in PD patients, especially
with nocturnal panic attacks since proper treatment of OSA
might be beneficial for decreasing panic symptoms.

OSA and Substance Use Disorder (SUD)

Sleep problems are common in people with psychiatric
disorders including SUD and were significantly related to
role impairment .People with SUD have an insomnia com-
plaint over 2.5 times as often as those in the general popu-
lation [79]. Conversely, adolescents with sleep problems
and daytime sleepiness are more likely to use licit or illicit
substances [80, 81]. There are few studies regarding SUD
and specific sleep disorders though many commonly pre-
scribed medications and substances of abuse can have sig-
nificant effects on sleep and wakefulness [82]. A study
evaluated 30 SUD subjects by questionnaire and found that
the majority of them had insomnia, or symptoms consistent
with sleep apnea, or restless leg syndrome [83].

Sleep problems are more common among alcoholics,
especially elderly alcoholics than among nonalcoholics
[84]. As people commonly use alcohol to self-medicate
sleep problems, such problems may predispose people to
develop alcohol use problems [85] or increase the risk of
relapse among abstinent alcoholics [86]. Researchers have
long found that alcohol increased the severity of OSA [87]
and exacerbated hypoxemia [88]. The possible cause is that
alcohol induces oropharyngeal muscle hypotonia and de-
pression of arousal mechanisms as well as weight gain
[89]. A recent study depicted that patients with OSA are
more vulnerable than healthy persons to the effects of alco-
hol consumption and sleep restriction on driving perfor-
mance [90•]. OSA patients should reduce or abstain from
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alcohol intake, particularly during night-time. Those treating
alcoholics should be aware of OSA and offer proper treat-
ment if indicated.

Methadone maintenance therapy (MMT) is an essential
therapeutic substitution method of heroin addiction [91]. As
a long-acting μ-opioid agonist, methadone has been shown
to cause blunted hypercapnic and heightened hypoxic ven-
tilatory responsiveness in patients receiving MMT [92]. In
the United States, since methadone prescriptions for pain
management grew from about 531,000 in 1998 to about 4.1
million in 2006 [93], methadone-related sleep breathing
disorders deserve more attention. A study showed central
sleep apnea is not uncommon in MMT patients [94], al-
though obstructive sleep apnea is more common than central
sleep apnea in MMT patients with subjective sleep com-
plaints [95]. MMT has been shown to increase sleep apnea
[96] and poor sleep quality [97]. However, another study
demonstrated that subjective daytime sleepiness and day-
time function of patients on stable MMT are not affected by
changes in sleep architecture, presence of central sleep ap-
nea, or the blood concentration of methadone [98]. Clini-
cians should closely monitor sleep-related symptoms and
investigate both OSA and CSA (central sleep apnea) in
these patients when prescribing and adjusting methadone
dosage.

There is only 1 study which investigated methylenediox-
ymethamphetamine (MDMA, “ecstasy”) and OSA [99]. The
authors suggested prior recreational use of MDMA in-
creased the risk of OSA. As a neurotoxin to serotonergic
neurons, this finding further suggested that brain serotoner-
gic neuron dysfunction may play a role in the pathogenesis
of OSA. Serotonin dysfunction-related impaired chemore-
flex or arousal system seems more likely to be the key
effects on OSA [100]. It is important to educate people
who may be abusing MDMA that this drug may cause
OSA, which may contribute to developing cardiovascular
sequelae, stroke, and death. As for other recreational drugs,
OSA-related investigations are lacking.

Conclusion

Practicing psychiatrists and psychologists must consider
OSA in the differential diagnosis in every patient with sleep
disturbance and severe mental illness in everyday practice.
Patients often come with a variety of sleep complaints such
as difficulty falling asleep, broken sleep, and daytime sleep-
iness. In the short-term, sedating medication effects should
be considered, and in the long-term, drug induced weight
gain, which can lead to OSA, needs to be taken into con-
sideration. As OSA is associated with a higher prevalence of
psychiatric comorbid conditions, patients with psychiatric
disorders and coincident symptoms suggesting sleep

disordered breathing should be evaluated for OSA. Identi-
fying underlying OSA, which can be easily diagnosed by
sleep study, is essential to reduce further psychiatric and
cognitive burdens in an already disadvantaged population,
and to address significant cardio-vascular, metabolic, and
other physiologic morbidity. CPAP compliance is often poor
in psychiatric patients, and additional attention to barriers to
use is necessary in such patients. Attention to the prescrip-
tion of medications that can induce weight gain is crucial in
patients with a high risk of comorbid OSA such as the obese
or elderly. Future studies concerning mutual effects of OSA
and psychiatric disorder are indicated.
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