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Abstract

Introduction: Obstructive sleep apnea (OSA) is the most common sleep-related breathing disorder. Its prevalence tends to 
increase worldwide. Untreated sleep apnea is associated with a higher risk of metabolic diseases, cardiovascular diseases, 
stroke, road accidents, and death, but also it is suggested that it increases the risk of mental disorders.
Method: The literature review was based on a search of articles on Medline, Pubmed, and Google Scholar from 2003 to 2021 
using the keywords: obstructive sleep apnea; mental disorders; cognitive functions; affective disorders; depression; bipolar 
disorder; schizophrenia; psychotic disorders. The analysis included original studies, meta-analysis, and review articles.
Discussion: The result obtained from researches published so far does not allow for drawing unequivocal conclusions. There is 
a lot of bias present in study protocols and inclusion/exclusion criteria. Nonetheless, it seems that some disorders have a better 
proven correlation with OSA. Cognitive impairment, depression, and anxiety disorders are linked to OSA not only in terms of the 
overlapping of symptoms but also of a causal relationship. Psychotic disorders and bipolar disorders connections with OSA are 
confirmed, but they are not yet well understood. All correlations are found to be possibly bidirectional.
Conclusion:

1. Multiple lines of evidence increasingly point towards a bidirectional connection between OSA and mental disorders, and 
the cause and effect relationship between these two groups of disorders requires further research. 

2. Due to reports of an increased risk of OSA with antipsychotic drugs, caution should be exercised when initiating therapy 
with this type of drug in patients with known risk factors for it. 

3. Screening for OSA in psychiatric patients should be introduced as OSA can increase cognitive impairment, affective, and 
psychotic symptoms. 

Keywords: Obstructive sleep apnea, OSA, psychiatric disorders

Streszczenie

Wstęp: Obturacyjny bezdech senny (OBS) jest najczęstszym zaburzeniem oddychania związanym ze snem. Częstość jego 
występowania na całym świecie rośnie. Nieleczony OBS wiąże się z wyższym ryzykiem zaburzeń metabolicznych, chorób 
układu krążenia, udaru mózgu, wypadków drogowych i śmierci, ale także naukowcy sugerują, że zwiększa ryzyko zaburzeń 
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Introduction

Obstructive sleep apnea (OSA) is the most common 
sleep-related breathing disorder. It is a chronic 
disease characterized by repeated episodes of apnea 
or hypoventilation caused by the collapse of the upper 
respiratory tract [1]. The apnea-hypopnea index (AHI) 
or the respiratory disturbance index (RDI) are useful in 
diagnosing and assessing the severity of the disorder [2]. 
Based on AHI, which is defined as by the number of apnea 
or hypoventilation episodes per hour, we can divide OSA 
into none or minimal (AHI of 0-4), mild (AHI of 5-14), 
moderate (AHI of 15-29), severe disorder (AHI ≥ 30). The 
RDI is also sometimes used and includes not only the AHI 
index but also more subtle respiratory abnormalities [3].

Symptoms of OSA include, among others, increased 
daytime sleepiness, morning fatigue, headaches, night 
urination, night sweats, mood disorders, or libido 
disorders [4]. OSA causes recurrent nocturnal asphyxia, 
sleep fragmentation, large fluctuations in blood pressure, 
and increased activity of the sympathetic nervous system 
[5]. The risk factors are: obesity, male gender, BMI> 25, 
African Americans ethnicity, older age, genetics, nasal 
obstruction, hypothyroidism, acromegaly, alcohol, and 
tobacco intake [6].

The epidemiology of this disease tends to increase 
worldwide [7,8]. Young et al. (2002) estimated the 
incidence of OSA at 5% in the general population, of which 
20% had a minimally symptomatic or asymptomatic 
disease [9]. A 2004 study in Israel showed that sleep apnea 
was diagnosed in 24% of men and 9% of women, of which 
2-4% of all participants required medical intervention 

[10]. According to Heinzer et al., in 2013, in the general 
population of Switzerland, OSA occurred in 49.7% of men 
and 23.4% of women [5].

In the United States, over 80% of mild and moderate 
OSA cases remain undiagnosed [11]. Untreated disorders 
of this type are associated with an increased risk of 
metabolic diseases [12], cardiovascular diseases, stroke, 
workplace mistakes, road accidents, and death [13]. 
Researches also suggest that people suffering from sleep 
apnea have an increased risk of mental disorders [14, 15, 
16]. The most common ones include: cognitive disorders 
[17, 18], affective disorders [16, 18, 19], anxiety disorders 
[18], post-traumatic stress disorder [20], and psychosis 
[19].

Patients with apnea often report reduced quality of 
life, mostly due to cognitive and psychological impairment 
[21]. According to Karkoulias et al., they have statistically 
significant poorer mental health [22]. Rezaeitalab et al. 
(2014) showed in their study that anxiety in all people 
suffering from obstructive sleep apnea is higher than 
in the general population. Symptoms of depression 
and anxiety are more commonly found in people with 
OSA, than a typical manifestation of this disease [23]. 
Kaufmann et al. (2017) noted that people suffering from 
OSA were 3.11 times more likely to be depressed, 2.75 
times more likely to have suicidal thoughts, 3.68 times 
more likely to experience anxiety, and 2.88 times more 
likely to experience severe mental stress than healthy 
people [24].

There are pieces of evidence suggesting a link 
between OSA and mental disorders. From the 1970s 
researchers recognized the presence of psychological 

psychicznych. 
Metoda: Dokonano przeglądu dostępnego piśmiennictwa wyszukanego w Medline, Pubmed i Google Scholar, używając słów 
kluczowych: obturacyjny bezdech senny; zaburzenia psychiczne; funkcje poznawcze; zaburzenia afektywne; depresja; 
zaburzenie afektywne dwubiegunowe; schizofrenia, zaburzenia psychotyczne oraz deskryptorów czasowych: lata 2003-2021. 
Analiza obejmowała badania oryginalne, metaanalizę i artykuły przeglądowe. 
Dyskusja: Wyniki uzyskane z dotychczas opublikowanych badań nie pozwalają na wyciągnięcie jednoznacznych wniosków. 
Protokoły badań i kryteria włączenia/wyłączenia znacznie różnią się od siebie. Niemniej jednak wydaje się, że związek 
niektórych zaburzeń psychicznych z OBS jest dobrze udowdniony. Zaburzenia poznawcze, depresja i zaburzenia lękowe 
są powiązane z OBS nie tylko pod względem nakładania się objawów, ale także można doszukać się związku przyczyno-
skutkowego. Potwierdzono powiązania zaburzeń psychotycznych i zaburzeń afektywnych dwubiegunowych z OBS, ale nie jest 
on jeszcze dobrze poznany. Stwierdzono, że wszystkie obserwowane korelacje są prawdopodobnie dwukierunkowe.
Wnioski:

1. Wiele dowodów wskazuje na dwukierunkowy związek między OBS a zaburzeniami psychicznymi, a związek 
przyczynowo -skutkowy między tymi dwiema grupami zaburzeń wymaga dalszych badań. 

2. Ze względu na doniesienia o zwiększonym ryzyku OBS po zastosowaniu leków przeciwpsychotycznych należy zachować 
ostrożność rozpoczynając terapię tą grupą leków u pacjentów ze znanymi czynnikami ryzyka OBS. 

3. Należy rozważyć wprowadzenie badań przesiewowych w kierunku OBS u pacjentów psychiatrycznych, ponieważ OBS 
może on nasilać zaburzenia poznawcze, objawy afektywne i psychotyczne. 

Słowa kluczowe: Obturacyjny bezdech senny, OBS, zaburzenia psychiczne
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symptoms in patients with OSA, but until today it 
is unknown to what extent they interact [25]. It is 
understood that the connections between OSA and mental 
disorders are bidirectional: in OSA mental disorders 
are more common, and mental disorders are also more 
commonly accompanied by OSA [26].

Taking into account the healthy, social, and economic 
consequences of untreated OSA, especially in the 
population of people with mental disorders, it is extremely 
important to present the current state of knowledge in the 
field of relationships in terms of these two disorders.

This narrative review aims to describe the 
relationship between obstructive sleep apnea and selected 
mental disorders.

Method

The literature review was based on a search of 
articles on Medline, Pubmed, and Google Scholar from 
2003 to 2021 using the keywords: obstructive sleep apnea; 
mental disorders; cognitive functions; affective disorders; 
depression; bipolar disorder; schizophrenia; psychotic 
disorders. The analysis included original studies, meta-
analysis, and review articles.

Results

OSA and cognitive impairment

Studies have observed that OSA is associated with 
a high risk of cognitive impairment (CI) [27, 28, 29, 30]. 
Beaudin et al. in 2021 conducted a clinical cohort study 
in which they noted that CI was present in 47.9% of OSA 
patients and it increased with the severity of the symptoms 
[31]. In another systematic review, the prevalence of OSA 
in patients with mild cognitive impairment ranges from 
11% to 71% [32]. The most affected areas in cognition are 
attention, episodic memory, working memory, executive 
functions, motor performance, and constructional 
abilities [27, 28]. A study in the elderly population shows 
that not only OSA was connected with higher CI, but also 
noted that after six months of continuous positive airway 
pressure (CPAP) treatment the cognitive performance 
improved in some domains [29]. Moreover, after the 
performance of adenotonsillectomy researchers observed 
a small and selective but statistically important positive 
effect on cognitive tests in children [33]. Connection is 
also found by a large meta-analysis from nineteen studies 
done in 2016 by Stranks and Crowe [28].

Studies suggest that the OSA severity level has a 
connection with CI [34, 35, 36]. Yusop et al. in 2017 used 
Mini-Mental State Examination to determine the cognitive 
impairment of patients with OSA. The research found that 
people with a severe level of disorder had significantly 
worse cognitive performance in comparison to those, 

who present moderate intensity of OSA. However, none of 
the patients with moderate levels had any deviation from 
normal performance [34]. A similar finding was found in 
2018 where the severity of disorder correlated with CI, but 
the difference between the whole OSA group and control 
was not found [35]. Mini-Mental State Examination could 
not be a very precise tool to detect mild impairment in 
those groups of patients. Mu et al. propose the use of 
Memory and Executive Screening (MES) for assessing the 
presence and severity of CI in OSA [36] which could bring 
more insides into the connection between those disorders.

The cause of CI in OSA patients is still not fully 
understood. From the 2018 meta-analysis, it can be 
concluded that hypoxia/hypercarbia caused by short-term 
sleep disturbance present in OSA has an important role in 
CI in attention and memory performance. Nevertheless, the 
authors suggest also the presence of another mechanism 
accountable for CI other domains [30]. Castronovo et al. in 
2014 noted the presence of the significant improvement 
of cognitive and functional deficits after CPAP. After 
the treatment, some structural neural injuries in OSA 
in patients had reverse those injuries could likely be a 
reason for CI [37]. In other research, there is mention of 
the possible presence of a genetic component in CI is OSA. 
In experimental models of those diseases, it was showed 
that they have similar characteristics with Alzheimer's 
disease, among others, genetic predisposition ApoE4, 
hippocampus, and synaptic plasticity abnormalities [36].

OSA and anxiety disorder

The link between anxiety and OSA has been found by 
several studies [15, 23, 24, 38]. The prevalence of anxiety 
symptoms in OSA changes depending on studies and was 
assumed to range from 11% to 70% [39] with the mean 
of 32% [40], as for present OSA in anxiety disorder it is 
suggested to be between 6.4% [19] and 57.1% [15]. The 
connection was found to be bidirectional as Kaufmann 
et al. (2017) estimated that OSA increases 3.68 times 
probability of anxiety [24] and Ceide et al. (2015) founded 
that patients with moderate to severe anxiety had a 3.30 
higher risk of OSA [38]. A few long-term studies showed 
that CPAP has a positive effect on both disorders [39]. A 
meta-analysis from 2016 investigated 31 reports and 
found a moderately positive effect on anxiety symptoms 
in OSA patients after positive airway pressure treatment. 
The effect has only been seen in comparison to placebo 
and its lack in randomized placebo-controlled trials [41].

The presence of symptoms of OSA also plays a key 
role in anxiety. In 2018 it was noted that anxiety disorder 
was found in 18.1% of symptomatic OSA and only in 
2.9% of asymptomatic. Symptomatic OSA patients were 
significantly more anxious (p < 0.0001) compared to 
asymptomatic [35]. In the study from 2012 OSA patients 
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who suffer or not from anxiety disorders were compared. 
At the beginning, the AHI was the same. However, after 
one year of lifestyle changes, the AHI rose in people with 
anxiety, and the anxiety level was linearly associated with 
the severity of mild OSA [42]. The authors conclude that 
anxiety inhibits positive effects which could be profited 
from changes in people's lifestyles with OSA [42]. A possible 
explanation of these connections is pro-inflammatory 
status, which is involved in the pathophysiology of OSA, 
as well as in anxiety disorders [43, 44]. Anxiety was found 
to intensify low-grade inflammation which could increase 
OSA symptoms [45]. Anxiety increases sympathetic nerve 
tone which with inflammatory mediators, can contribute 
to the pathogenesis of OSA and vice versa [46].

However, there are many controversial findings 
noted by different research [39, 25]. In a review made 
by Saunamaki and Jehkonen, it was noted that in a large 
number of studies the anxiety is a secondary disorder to 
OSA [39]. Even some researchers come to the conclusion 
that there is no association between current anxiety and 
OSA [25]. As the bidirectional correlation is suggested, 
the treatment of anxiety disorders as cognitive behavioral 
therapy should have some effect on OSA symptoms. 
Unfortunately, there is no such evidence [47]. A systematic 
review from 2015 noted that there is too insufficient 
evidence to draw conclusions about the relationship of 
those disorders. The anxiety disorders represented the 
most heterogeneous group and studies analyzed the 
connection with OSA separating each type of disorder or 
putting them all together [15].

OSA and depressive disorder

Epidemiological studies show that there is a 
connection between sleep-related breathing disorders and 
depression [24, 23, 35, 48, 49, 50]. In 21.5% of depression 
cases, the OSA coexists [40]. A cross-sectional telephone 
survey from 2003 carried out in five countries from west 
Europe noted that nearly a fifth of patients have both 
disorders [51]. Chen et al. based on an analysis of 16,908 
individuals found that depressive disorders are 2.18 
times more likely to develop within a year in participants 
who suffered from OSA [52]. The lifetime prevalence of 
major depressive disorder ranges within countries from 
3% to 16.9% [53]. In OSA patients the prevalence ranges 
from 22.7% to 33.9% [54, 55, 56]. Evidence indicates that 
continuous positive airway pressure in the treatment of 
OSA can have a positive impact on depressive symptoms 
[41, 54, 57], quality of life, sleep-related symptoms, 
anxiety, and neurocognition [41, 57]. However, in a 
randomized placebo-controlled study researchers 
tested the use of CPAP, and a therapeutic effect on mood 
symptoms in patients with OSA was not found [58]. The 
study has a few limitations as a short period of treatment 

(3 weeks), which could have affected the results.
Some symptoms are shared by OSA and depression. 

As they overlap, it could lead to a possible erroneous 
connection of those two disorders. OSA manifestation 
could be misdiagnosed for depression, that is why 
treatment of it elevated the depressive symptoms [41]. 
OSA consequences and risk factors such as obesity, 
hypertension, and the decreased quality of life, can be a 
link of those two [58]. In 2021 Frangopoulos et al. showed 
that there is a statistically important difference between 
symptomatic and asymptomatic patients. Those who 
suffer from symptomatic OSA were more depressed using 
the Hospital Anxiety and Depression Scale score [59].

Some researchers suggest OSA patients do not only 
suffer from depressive symptoms caused by OSA but 
they have mood components as well [60]. A pilot study 
published in 2020 found that there is no association 
between OSA and depression severity. They noted that, 
even though those diseases coexist, they are independent 
states [61]. In many meta-analyses and systematic 
reviews, researchers could not draw unequivocal and 
clear conclusions [15, 40, 62]. Gupta and Simpson (2015) 
stated in their systematic review that there is limited 
evidence for elevated risk of OSA in major depressive 
disorder [15]. An article published online in 2018 showed 
that pooled prevalence of depressive symptoms in OSA 
patients is 35.0%. They did not observe the association 
between OSA severity and the presence of depressive 
symptoms. Nonetheless, they show that those conditions 
share a possible bidirectional relationship [40]. In 
another research from 2020 authors did not find a clear 
connection between OSA and depression. However, from a 
meta-analysis of five longitudinal studies, they observed 
an increased risk of depression over time in patients with 
OSA in comparison to the general population [62].

OSA and psychotic disorders

The correlation between OSA and psychotic illnesses 
including schizophrenia (SCH) is still hard to determine. 
The prevalence of sleep apnea in a group of patients 
suffering from psychotic disorders and SCH is estimated 
within a wide range of 5.1% to 57.1% [19, 63, 64]. Such a 
large spread of dissemination resulted from the inclusion 
of studies that differed in many aspects, incl. the inclusion 
and exclusion criteria (age, level of obesity), the tests used 
[63]. Sharafkhaneh et al. (2005) performed a large cohort 
study in which they concluded that OSA is 1.35 times more 
commonly found in patients with pooled schizophrenia 
and psychotic disorders [19].

OSA is a common and frequently under-recognized 
condition in SCH [65]. Alam et al. suggest a need for 
screening for OSA in psychiatric patients as in his study 
62% of people who suffered from SCH had a high risk 
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of OSA and never were considered for sleep-related 
diagnoses [66]. Older age, higher body mass index (BMI), 
male gender, smoking, and drinking alcohol were noted to 
be risk factors for OSA in this population [64, 67]. Those 
patients are two times more obese [68], have higher usage 
of tobacco products, and higher alcohol consumption than 
healthy people [69, 70]. OSA symptoms are also overlapping 
with those illnesses and psychotropic medication induced 
side effects [66]. Atypical antipsychotic medications were 
found to have increased risk for OSA due to weight gain 
[71] but in Rishi et al. investigation the correlation was 
discovered to be independent to BMI increase [72].

Gupta and Simpson (2015) summarize the results of 
10 case reports. They saw in 9 of them an improvement 
in daytime sleepiness and negative psychotic symptoms 
in patients using CPAP treatment [15]. However, it cannot 
draw any clear conclusion from it, due to the lack of well-
designed randomized double-blind clinical trials assessing 
the influence of OSA treatment on SCH symptoms [15]. The 
quantitative amounts of antipsychotic use were found to 
be significantly lowering the AHI level in patients with 
psychotic disorder [73].

OSA and bipolar disorder

The scientists also search for a link between bipolar 
disorder (BD) and OSA. The prevalence of OSA among 
patients suffering from bipolar disorder is 24.5% [64] 
and 15% of BD in OSA patients [66]. Other authors show 
a much smaller scale of these phenomena 3.3% [74] and 
4.6%, respectively [75].

In the literature, the bidirectional correlation is well 
observed. Plante and Winkelman (2008) suggest that 
impaired sleep, in particular, case of OBS, can induce and 
predict manic episodes, and OBS in BD patients can be 
a cause of treatment resistance [76]. Additionally, few 
cases were noted induction of manic episode after CPAP 
treatment [77]. However, there are only a few reports of 
such cases, which could be exceptional. Other researchers 
also stated that BD treatment with benzodiazepine 
derivatives and atypical antipsychotics can aggravate 
OBS symptoms [78]. It can be due to association with side 
effects (weight gain) of them, which are risk factors for 
OSA development [79]. There is a lack of well-designed 
clinical studies to show correlations between bipolar 
disorder (BD) and OSA.

Discussion

The purpose of this article review was to summarize 
the current state of knowledge of the possible correlation 
between OSA and selective mental disorders. The 
knowledge gathered so far does not allow for drawing 
unequivocal conclusions. There are a lot of biases due to 
different study protocols and inclusion/exclusion criteria. 

Nevertheless, it seems that some disorders have a better 
proven correlation with OSA. Cognitive impairment, 
depression, and anxiety disorders are linked to OSA not 
only in terms of the overlapping of symptoms but also 
of a causal relationship [23, 24, 27, 29, 48, 49]. Psychotic 
disorders and bipolar disorders connections with sleep 
apnea are confirmed, but it is not yet well understood [15, 
63]. All correlations are found to be possibly bidirectional 
[19, 24, 26, 38, 40, 47]

Psychiatric disorders and OSA have a negative effect 
on the central nervous system [80]. Increased activity of 
the sympathetic nervous system is found by OSA which 
can increase anxiety symptoms [5]. Furthermore, the 
mental disorders lead to hyperactivity and hyperarousal 
states and resultant sleep fragmentation may cause upper 
airway instability, which may contribute to subsequent 
OSA [80]. As they progress, the severity of dysfunction 
of the nervous and endocrine system increases [15]. In 
many studies, this correlation is noted. As the symptoms 
of one disease elevate, it explains the higher-level outcome 
of the second disorder [34, 35, 36, 40, 42]. Except in 
schizophrenia, where only the usage of the neuroleptic 
drugs correlated with the OSA [73].

Intermittent hypoxia during sleep characteristic for 
obstructive sleep apnea has been found to damage the 
brain matter (especially the hippocampus) by oxidative 
stress mechanism via the systemic circulation [81]. This 
observation could explain why OSA can cause impairment 
in cognition and memory. Canessa et al. (2010) examined 
the effect of CPAP treatment on the volume of the 
gray matter of OSA patients. The authors confirmed a 
reduction of brain matter in untreated OSA patients. 
Significant improvement of gray-matter volume in the 
left hippocampus, left posterior parietal cortex, and right 
superior frontal gyrus was observed after the treatment 
[82]. The same pattern was observed in white matter 
integrity in OSA patients. The damage can be partially 
reversed with treatment of OSA resulting in improvement 
of cognition functions [37].

Considering the mechanism of action which would 
explain the observed phenomenon of the frequent 
occurrence of OSA in the course of mental disorders, it 
should be emphasized the important role in psychiatric 
disorders oxidative and nitrosative stress, inflammation, 
and neurotransmitter imbalances [83]. It alters the 
neurobiological and endocrine function which contributes 
to cardiovascular diseases, obesity, and diabetes [15, 83]. 
As those outcomes are frequent in psychiatric patients, it 
connects to OSA as they are all independent predictors of 
it [15, 24, 28, 64, 67].

Limitations

Despite the fact that during the preparation of this 
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manuscript the authors put effort to review the current 
research on the connection between OSA and psychiatric 
disorders in the best way, it has some limitations of this 
paper should be addressed. Firstly, it is a narrative, not a 
systematic review, so not all researches could be included 
in this work. Secondly, we looked through original studies, 
meta-analyses, and review articles, and drew a conclusion 
on their results. The overall quality of the evidence can 
be questionable. Thirdly, we only looked at studies in the 
English language that may have limited our final results. 
Due to some limitations, the results of this review need to 
be interpreted with caution.

Conclusion

1. Multiple lines of evidence increasingly point 
towards a bidirectional connection between 
obstructive sleep apnea and mental disorders, and 
the cause and effect relationship between these 
two groups of disorders require further research 
[23, 24, 26, 27, 29, 48, 49]. 

2. There is a high prevalence of OSA in mental 
disorders ranges: anxiety disorder from 6.4% [19] 
to 57.1% [15], depressive disorder around 21.5% 
[40], psychotic disorders from 5.1% to 57.1% [19, 
63, 64], bipolar disorder from 4.6% [75] to 15% 
[66], cognitive impairment from 11% to 71% [32].

3. The prevalence of mental disorders in OSA is 
estimated in wide ranges: anxiety disorder from 
11% to 70% [39], depressive disorder from 22.7% 
to 33.9% [54, 55, 56], bipolar disorder from 3.3% 
[74] to 24.5% [64], cognitive impairment is 47.9% 
[31].

4. Due to reports of an increased risk of OSA with 
antipsychotic drugs, caution should be exercised 
when initiating therapy with this type of drug in 
patients with known risk factors for OSA [71, 72, 
78]. 

5. Screening for OSA in psychiatric patients should 
be introduced as OSA can increase cognitive 
impairment [31, 34, 35, 36], affective [24], and 
depressive symptoms [24]. 

6. There is a need for further research on the 
relationship between mental disorders and 
obstructive sleep apnea, especially well-designed 
randomized clinical trials.
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