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Abstract: Obstructive sleep apnea (OSA) is considered a chronic disease that requires long-term
multidisciplinary management for effective treatment. Continuous Positive Airway Pressure (CPAP)
is still considered the gold standard of therapy. However, CPAP effectiveness is limited due to poor
patients’ adherence, as almost 50% of patients discontinue treatment after a year. Several interventions
have been used in order to increase CPAP adherence. Mindfulness-based therapies have been applied
in other sleep disorders such as insomnia but little evidence exists for their application on OSA
patients. This review aims to focus on the current data on whether mindfulness interventions may
be used in order to increase CPAP adherence and improve the sleep quality of OSA patients. Even
though controlled trials of mindfulness and CPAP compliance remain to be performed, this review
supports the hypothesis that mindfulness may be used as an adjunct method in order to increase
CPAP adherence in OSA patients.
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1. Introduction

Obstructive sleep apnea (OSA) is the most prevalent sleep breathing disorder (SDB)
caused by complete or partial upper airway occlusion during sleep. The incidence of OSA
is higher than previously believed, with almost 20% of adult males and 10% of women
suffering from the moderate-to-severe disease. Obesity is considered to be one of the most
important risk factors for OSA [1]. Apart from obesity, increased neck circumference, male
sex, older age, upper airway, and craniofacial abnormalities are also considered significant
clinical risk factors of the disease [2]. Several cluster analysis studies have found that the
classical phenotype of OSA, i.e., the obese sleepy male, represents only a part of the patients,
and have identified other clinical phenotypes, with atypical symptoms, such as insomnia,
gender-specific, with different co-morbidities and polysomnographic findings [3].

OSA interrupts the physiological sleep structure leading in sleep fragmentation caus-
ing excessive daytime sleepiness (EDS), and impaired vigilance, resulting in an increased
risk of work and motor vehicle accidents [4]. Undiagnosed and untreated OSA has been
associated with increased mortality and has serious health consequences such as hyper-
tension, arrythmias, cardiovascular and cerebrovascular disease, diabetes, impairment of
heart failure, and pulmonary hypertension [5]. All the aforementioned consequences have
a significant economic burden [6]. However, with early identification and treatment, the
negative implications of OSA can be significantly decreased.

OSA is considered a chronic disease that requires long-term multidisciplinary man-
agement for effective treatment. Continuous Positive Airway Pressure (CPAP) is still
considered the gold standard of therapy, even though there are several treatment options
such as mandibular advancement devices, weight loss, lifestyle interventions, positional
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therapy, hypoglossal nerve stimulation, and surgical operations. CPAP is recommended as
the first choice for patients with moderate to severe disease and those with mild and clinical
symptoms, such as EDS, or co-morbidities [7]. CPAP provides a stream of pressurized
air constantly during inspiration and expiration in order to maintain the upper airways
open. The application of CPAP resolves obstructive respiratory events, improves oxygen
desaturations, resulting in improved daytime sleepiness, cognitive function, and mood [8].
Additionally, treatment with CPAP has beneficial cardiovascular effects as it reduces arterial
blood pressure, especially in patients with severe disease; it improves pulmonary hyperten-
sion and left ventricular ejection fraction in patients with heart failure [9,10]. CPAP also
reduces mortality and improves the quality of life [11–14]. A dose-response relationship has
been found between the improvement in health and CPAP adherence [9,11–14]. However,
CPAP effectiveness is limited due to poor patients adherence. It has been shown that almost
50% of patients discontinue CPAP after a year of treatment [15–17], within a range of 29%
to 83%, while 8 to 15% of patients reject treatment as early as the first night of applica-
tion [18,19]. In the comprehensive systematic literature review of Rotenberg et al. [18] that
evaluated data from 82 trials regarding CPAP adherence over a twenty-year timeframe, it
was found that CPAP adherence remained persistently low, around 34% (30–40%). It was
also found that approximately 11% of the participants of the trials were unable to remain on
CPAP treatment over the duration of the trial. Discontinuance of CPAP is a global problem
despite the different cultural characteristics of the patients.

Mindfulness is defined as being in the moment and aware of one’s thoughts and emo-
tions. Living in the present moment through mindfulness practices can be a state or a trait
characteristic that is an important element for a healthy life [20–22]. Mindfulness-based
therapies have been used in order to improve insomnia and sleep quality, especially in
individuals who prefer these types of therapies and those with an expectation of bene-
fit [23]. However, few studies have focused on the effect of mindfulness on OSA treatment,
especially as an intervention to increase CPAP adherence and controlled trials remain to
be performed. The current review focuses on the evaluation of the hypothesis of whether
mindfulness may be used as an alternative method in order to increase CPAP adherence.

2. Practical-Technical Issues Affecting CPAP Adherence

Adherence to CPAP is important for OSA patients. The duration of CPAP use that is
required in order to normalize functioning is still unclear, ranging from at least 4 h [24,25]
and reaching up to 6–8 h per night of >70% of nights (i.e., >5 nights/week) in different stud-
ies [26,27]. Non-adherence to CPAP treatment is attributed to multiple factors including
disease severity, possible side effects during the application of the device, psychologi-
cal factors, and socio-demographic/economic characteristics of the patient [28,29]. The
rate of CPAP adherence has been affected by several barriers to successful treatment as
mask leaks, skin irritation, conjunctivitis, nasal congestion, dry throat, claustrophobia,
or aerophagia [29] (Table 1). CPAP use within the first week is predictive of long-term
use [30,31]. For that, it is crucial for the treating physician to assess the possible risk factors
for non-adherence early in the application of a treatment, preferably within the first 2 weeks
of use [32]. It has been shown that healthcare professionals have different perceptions and
knowledge compared with patients regarding CPAP side effects, possible problems, and
educational needs. This is important in the design of educational programmes for health-
care professionals and patients in order to increase CPAP adherence [33]. The education
that is provided by a knowledgeable and trusted health professional regarding the use of
the CPAP device and its expected benefits is important.
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Table 1. Problems—practical issues during CPAP use and their solution.

Problem Solution

Leaks
Better fitting of the mask
For the nose mask, use a chinstrap for mouth leaks
Try different mask

Skin lesions
Better fitting of the mask
Try different mask
Topical application of products for skin issues

Rhinitis

If existed previously:

• increase treatment (inhaled steroids, antihistamines, very short course of
oral steroids)

If it did not exist previously:

• examine for possible leaks,
• examine for persistence of symptoms,
• possible allergic test and rhinomanometry
• 2 weeks with inhaled steroids, antihistamines, and/or ipratropium bromide
• Check again for adequate mask fit (use chinstraps)
• If no improvement: humidification
• If no improvement: ENT referral, change to oronasal mask

Conjunctivitis Better fitting of the mask
Try different mask

Dry mouth

Better fitting of the mask
For nose mask, use a chinstrap for mouth leaks
Try oronasal mask
Humidification

Noise Better fitting of the mask

Aerophagia Better fitting of the mask
A transient problem usually

Removal during the night involuntary

Better fitting of the mask to avoid leaks
Try different mask
Explain that nothing will happen
Set an alarm clock in order to put on the mask

Cold air Humidification

Claustrophobia

Select smaller interfaces such as a nasal pillows or nasal masks
Wear CPAP while awake and practice breathing through the mask during the day
while reading a book, watching TV
Gradually increasing the time of use
Select Ramp facility and Expiratory Pressure Relief

Anxiety, phobia,
negative social aspects

Psychotherapy
Enhance self-efficacy

CPAP: Continuous Positive Airway Pressure.

3. Other Variables Affecting CPAP Acceptance

As the pattern of CPAP adherence is evident during the first weeks of treatment,
it may be hypothesized that the patient has already formed perceptions regarding OSA
and possible treatment benefits. Based on this hypothesis, the most effective methods in
order to promote adherence are based on the perception of the patient [34]. Education is
recommended by the American Academy of Sleep Medicine as an important component
of adherence [35]. However, there is evidence those educational interventions about OSA
and its consequences when untreated, on the different types of devices and masks, or on
providing solutions to resolve the different problems, did not result in the complete im-
provement of adherence [16,17,31–33]. Therefore, adherence to CPAP may depend on other
factors such as environmental, motivational, and psychological, and not only technological.
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Apart from the various practical issues which have often been considered barriers to
treatment adherence (Table 1), psychological variables have also been examined in the pre-
diction of CPAP acceptance. Understanding and assessing patients’ prior beliefs regarding
their expectations of health care is very important and highly relevant to overall patient
satisfaction. According to the Health Belief Model (HBM), it is crucial to communicate
effectively to the patients any practical issues and negative experiences which may impact
health outcomes [36]. Addressing patient preferences and factors that may cause discom-
fort across various clinical contexts may achieve a greater likelihood of adherence and
avoid intense emotions such as love or hate which are often associated with CPAP use [37].
Patients report a major subjective improvement even the first morning after treatment
which could be viewed as an initial quality indicator for future research [38,39].

Patients’ level of adherence pattern is strongly associated with their expectations
and beliefs [37]. The use of CPAP significantly decreases over 12 months and the decline
may be predicted by the experiences of patients with the device early (i.e., at 1 month),
making intensive early interventions more feasible to improve long-term compliance [38,39].
Understanding how a person meets or resists expectations could help clinicians identify
how some patients adhere to treatment plans and others don’t, based on their ‘inner’ and
‘outer’ expectations. While most people are not exclusively inner-driven or outer-driven,
our tendency influences our behavior. Taking into account the particular psychological
factor in understanding CPAP adherence could provide a more holistic framework for
offering tailored therapeutic interventions and improving patient engagement [40].

Psychological well-being has also been reported to be severely affected in individuals
suffering from OSA and obesity. A core aspect of mental health, psychological well-being,
has also been evidenced to be deeply affected in OSA patients who are obese. The study
by Scarpina et al. was the first to document the role of OSA in the subjective perception
of psychological well-being [41]. In a similar psychosocial direction, social processes,
such as personal perception and close relationships should be examined. Sleep may be
universal but there are variations in the social context it occurs and social psychological
research should investigate such social and cultural disparities. Sleep deprivation has been
shown to impair cognitive functioning and heuristic tendencies leading to stereotyping
and bias. Bodenhausen has examined the role of stereotypes and biases, especially in
a lack of motivation, and has found that “morning people” were more likely to engage
in stereotyping at night and “night people” were more likely to engage in stereotyping
in the morning [42]. The importance of circadian variations is particularly interesting
because they may affect several different processes, i.e., biological, social, and cognitive.
The knowledge of this may provide a different perspective on the expectations of CPAP
compliance according to circadian variations. It would be rather difficult to expect a ‘night’
person to apply CPAP early at night than a ‘morning’ person.

Recent studies have also shown that sleep deprivation impairs empathic responding
and overall social experience with reference to interpersonal relationships. Sleep-deprived
partners who are not well-rested report more interpersonal conflicts and low frustration
tolerance which may set them on a path to an unhappy relationship [43,44]. Beyond any
relationship problems, poor sleep can take other social dimensions, such as making patients
and partners feel lonely, detached, and eventually withdrawn [22,44]. The emotional
interdependence of sleep partners highlights the social component of sleep, and how
partners of OSA patients are integral elements contributing to any successful intervention.
Marital quality and partner involvement affect adherence to CPAP and has been identified
as an important research need to be addressed [45]. Examining the relationship between
partner dynamics and sleep, OSA creates a collateral burden to spouses and/or bedtime
partners who may often sleep apart from their partners suffering from OSA [46,47]. Partners
frequently complain about snoring and sleep interruptions but are also worried about their
bed partners who experience various breathing abnormalities during the night [48]. In
conclusion, the consequences of OSA itself and its treatment expand beyond the individual
that suffers from the disease [45].
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Recent research has shown that a patient’s personality traits, such as health locus
of control and low self-efficacy are other factors for non-adherence. Patients who have a
strong internal locus of control and assume personal responsibility for their health are more
likely to adhere to treatment [49]. These patients believe that they can change the situation
when needed, they are more receptive to consult or following medical advice and are
more self-efficacious [50]. Highly empowered patients perceive their condition as urgent,
want to take control of their own health, and are more motivated to start CPAP therapy in
the first place (self-referring is common), and are more likely to adhere to treatment [50].
On the other hand, patients with Type D personalities are reluctant to follow medical
advice and show decreased adherence to CPAP treatment [51]. Individuals with type D
personality (D stands for distressed) are characterized by increased negative emotions in
different situations and social inhibition as they do not share their emotions with others,
because they are afraid of possible disapproval or rejection. Future studies should focus on
investigating the causes of low adherence and construct a specific protocol on the basis of
personality characteristics and co-morbidity.

Adherence to CPAP may also be influenced by various psychological conditions,
especially claustrophobia. Claustrophobia is a type of an anxiety disorder where one can
experience anxiety when in a confined space. Claustrophobia is not the same for everyone,
it can range from mild anxiety to a panic attack but it is perceived by many patients as one
of the most significant obstacles to CPAP therapy [52]. Because of the overall inconvenience
and discomfort of the mask and the tube piece, claustrophobia is a common reaction with
patients experiencing shortness of breath and feelings of suffocation [52].

4. Interventions to Improve Non-Adherence to CPAP Therapy

During the last decades, several non-pharmacological treatments have been developed
in order to help patients with sleep disorders. Sleep medicine combines the work of many
health professionals, such as pulmonologists, neurologists, psychiatrists, otolaryngologists,
maxillofacial surgeons and psychologists. Due to the multidisciplinary nature of sleep
medicine different specialties are required to work together for the effective diagnosis and
treatment. Psychology and Sleep medicine are closely related. Non pharmacologic treat-
ment options include cognitive, behavioral, psychosocial, and educational interventions
that may help in improving patients’ quality of life. In order to improve adherence to
CPAP many different interventions have been used (Table 2) [40,49,53]. Behavioral sleep
specialists use evidenced-based therapies combining cognitive techniques with behavioral
approaches [53]. Cognitive-behavioral treatment is one of the most important behavior
change interventions. A recent meta-analysis revealed that motivational interventions were
more successful than educational programs and usual care in improving CPAP adherence,
even though the results were not always sustained across all the studies [54].

Table 2. Strategies to Enhance self-efficacy for better CPAP adherence [34].

Education
Educational material (leaflets, videos) by one-on-one clinic

visits, group meetings, telephone calls, telemedicine interactions,
official internet sites

Behavioral Interventions Cognitive behavioral therapy (CBT)
Motivational enhancement therapy (MET),

Telemonitoring
Data on treatment effectiveness and level of adherence.
Possible mask leaks, residual respiratory events, CPAP

use duration
CPAP: Continuous Positive Airway Pressure.

The clinical observation that even though the therapeutic value of CPAP is undeniable,
the percentage of patients that are compliant with treatment is rather low, created the need
for educational and behavioral support. Despite the significant technological improvement
of masks and devices and telemedicine applications, adherence to CPAP continues to
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be a major problem [55]. Some patients underestimate the severity of their disease due
to its chronicity or some other perceives it as a disability and for that refuse treatment.
The continuity of use affects compliance. When used as indicated, CPAP normalizes
sleep architecture, reduces daytime sleepiness, cardiovascular risk, and improves health
outcomes [56].

One of the most difficult problems to solve is the psychological acceptance of the
device. Behavioral change is an important aspect in the acceptance of every treatment
and is a complex procedure including not only psychological and motivational, but also
socio-environmental aspects [57]. It includes the evaluation of the patient’s adherence to a
treatment considering the level of awareness of the disease and its health consequences
(reasons for change), the eagerness of the patient to change, the readiness of the patient to
change, the perceived significance of this change and the spirit in the ability to change [58].
Several behavior change interventions have been used in order to improve adherence
to treatment in several chronic conditions including respiratory disease [59] and more
specifically for CPAP treatment [31,34]. The most successful intervention over the years for
optimizing adherence has been behavioral therapy [60]. The comprehensive explanation
to the patient and partner regarding the sleep disorder, its therapy with the function of
equipment (mask, humidifier), the early resolution of problems—side effects (Table 1),
psychological consultations, and a careful follow-up are the main elements that may
increase the compliance [61] (Table 3).

Table 3. Issues that should be discussed during the first visits for CPAP treatment.

Explain about OSA and its impact on patients’ health if left untreated
Suggest lifestyle changes such as weight loss, sleep hygiene
Explaining the importance of treatment with CPAP
CPAP device demonstration: different types of masks, humidifier, ramp
Discuss a follow-up plan (short-term and long-term: face-to-face, telephone, telemedicine)
Solve practical issues with CPAP (see Table 1)

Behavioral interventions, such as the use of cognitive-behavioral therapy (CBT) and of
motivational enhancement therapy (MET) in order to increase the self-efficacy of the patient,
in addition to education, seem to be a promising approach [62]. The goal of CBT is, through
the conversational exchange, to correct the patients’ beliefs that are incorrect in order to
change their behaviors toward treatment [63]. MET applies motivational interviewing
through directed interview questions in order to reinforce patients’ motivations [64]. A
comprehensive program should ideally be multifactorial including the intervention of
different specialists such as sleep physicians, technologists, sleep psychologists, and nurses
but also partners or caregivers.

OSA and insomnia often coexist. OSA patients present a higher prevalence of insomnia
symptoms (40–60%) compared to that of the general population and this has led to the
identification of a new disorder named co-morbid insomnia and OSA (COMISA), that
has been highly underestimated [65]. The treatment of COMISA should combine positive-
airway pressure (PAP) for OSA, together with CBT for insomnia. The combined treatment
has been found to have a better patient outcome in comparison to that of every single
treatment alone [65].

5. Mindfulness Interventions to Increase CPAP Adherence

Mindfulness, as a quite heterogeneous term in contemporary psychology, is viewed
as an umbrella term that can refer to various facets of mindfulness, from a mental state
to a personality trait and from a meditation practice to a type of clinical intervention.
Mindfulness has been used as a form of meditation emphasizing a nonjudgmental state
of complete or heightened awareness of one’s thoughts, experiences, or emotions [20,21].
Conceptualizing mindfulness as an art or as a science makes it unique in some way and
different backgrounds, disciplines, ideologies, and practices try to achieve ‘ownership’ of
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that complicated concept. Depending on the viewing angle, mindfulness can be viewed as a
‘state’ or ‘trait’ mindfulness, but it is characterized as both since the practice of mindfulness
is linked with the state and trait changes. People may change drastically during their
lifetime when experiencing the benefits of mindfulness. It is worth noting that ‘state’
mindfulness can occur during meditation practices and ‘trait’ mindfulness is an individual
trait that has been associated with being more conscious and aware in everyday life. ‘Trait’
mindfulness (or sometimes called ‘dispositional’ mindfulness) can be accessed through
several psychometric questionnaires, such as the Mindful Awareness Scale (MAAS) and the
Five Facet Mindfulness Questionnaire (FFMQ) and the Cognitive and Affective Mindfulness
Scale-Revised (CAMS-R). Mindfulness skills (integration of knowledge and practice) are
powerful mind/body life skills that can be applied to a variety of settings and conditions,
alleviating the burden of symptoms and increasing psychological well-being [66–68].

A growing body of literature suggests that adding acceptance-based therapies in
mindfulness approaches can optimize patient engagement and response to treatment. The
idea is for the patient to accept thoughts and feelings (positive or negative) which eventually
leads to self-care, a major determinant of outcomes. Mindfulness helps people to accept
their experiences and become more compassionate with themselves (self-compassion) and
with others as evidenced by enhanced prefrontal activation in imaging studies as fMRI
and electrophysiologically in EEG [67,68]. The most widespread protocol used both in
the clinical and non-clinical context is the Mindfulness-Based Stress Reduction (MBSR),
a rigorous 8-week program that involves formal and informal meditation practices and
was originally designed for stress reduction [20,21,68–73]. The aim of MBSR programs is to
enhance well-being and coping with stress in diverse populations. MBSR has been proven
to address chronic pain, depression, anxiety, and other conditions and overall increase
the patient’s quality of life yielding significant benefits both in clinical and non-clinical
samples [67,70–73].

Mindfulness therapies have been applied to patients suffering from sleep disorders [67–69].
Mindfulness interventions are suggested as a therapeutic option by the American Academy
of Sleep Medicine in patients with insomnia, more frequently in a group format [69]. In this
group of patients, mindfulness techniques may be also combined with other therapies, such
as CBT (sleep restriction therapy, stimulus control, and sleep hygiene) [67,69]. Claustropho-
bia is highly prevalent among CPAP-treated patients influencing short and longer-term
CPAP non-adherence [52]. In an attempt to examine if mindfulness interventions may
be effective in improving CPAP adherence of OSA patients, Gawrysiak et al. [71] have
structured a detailed protocol targeting claustrophobia (Mindfulness-based Exposure for
PAP-associated Claustrophobia, MBE-PC) once per week for eight consecutive weeks in
group meetings. The results of this study have not been published yet.

Studies demonstrate that depression, anxiety, and cognitive functions are considered
complications of OSA and may be improved after using CPAP [74–77]. For that someone
may consider that possibly other treatment interventions targeting psychological distress
may be effective in OSA patients [78,79]. Li et al. [80] have evaluated whether mindful-
ness was associated with CPAP adherence using the MAAS. The authors have concluded
that only MAAS and OSA severity were associated with CPAP adherence irrespective
of the presence of psychological distress assessed by the Hospital Anxiety and Depres-
sion Scale (HADS); even though HADS evaluating depression was found higher in the
nonadherent group.

Furthermore, chronic stress can reduce the prefrontal cortex and increase the size of
the amygdala making the brain more receptive to stress. Chronic stress can also weaken
emotion regulation [81]. Emotion regulation or emotional self-regulation refers to a person’s
ability to affect one’s emotional state. A recent study [82] indicated that fragmented sleep
and the reduction of REM sleep, which both characterize the sleep architecture of OSA, were
associated with the difficulty of patients to recall details from the past and overall, with
poor memory consolidation. In this regard, an embodied emotion regulation framework
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could be employed to understand how mindfulness, through top-down or bottom-up
pathways affects emotion regulation from a cognitive or clinical perspective [79].

In addition, emerging evidence suggests that mobile Health interventions may im-
prove treatment adherence and outcomes. Technological advancements in the digital realm
can indeed improve patient compliance. Some mindfulness-related apps have been eval-
uated for clinical efficacy (e.g., Calm app is one app that specializes in audio and video
programs intended to help someone relax before bedtime) and could be a viable option to
help patients with OSA reduce self-reported anxiety and get a high-quality sleep [83,84].

6. Conclusions

In order for CPAP therapy to be effective, the patient needs to be committed to
treatment using the device every night (or more than 5 nights/weeks) for more than
4 hours/night. The discontinuity of the appropriate CPAP use is reflected in the reduction of
the amelioration of symptoms, resulting in a lesser benefit. CPAP treatment is behaviorally
based and requires a multidimensional approach. This long-term commitment to treatment
regarding CPAP adherence is critical. Technological, educational and behavioral, strategies
may be needed in order to target the different disease and patient characteristics, and
possible side effects. Personalized medicine should be the future target of treatment
individualizing adherence goals by treating patient-specific symptoms (such as excessive
daytime sleepiness or insomnia) and reducing the risk of patient-specific consequences
(such as cardiovascular) [3]. This review supports the hypothesis that mindfulness can
therefore serve as a novel approach to promote CPAP adherence in OSA patients by
reducing emotional distress and increasing subjective well-being (Figure 1). As controlled
trials have not been performed yet, future research should continue to investigate the role
of mindfulness-based interventions in CPAP treatment adherence

Life 2023, 13, x FOR PEER REVIEW  9  of  12 
 

 

 

Figure 1. Summary of the different strategies used to increase CPAP adherence. CPAP = Continu‐

ous Airway Pressure. 

Author Contributions: Conceptualization, A.P. and P.‐R.G.; Methodology, A.P., S.K., A.K., A.T. 

and A.S.; Investigation, A.P., A.K., A.T and A.S.; Writing—Original draft preparation, A.P., P.‐R.G. 

and A.S.; Writing—review and editing, A.P., A.S. and S.K.; Supervision, A.P. and A.S. All authors 

have read and agreed to the published version of the manuscript. 

Funding: This research received no external funding 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: Data sharing not applicable: No new data were created or analyzed 

in this study. Data sharing is not applicable to this article.   

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Matsumoto, T.; Murase, K.; Tabara, Y.; Gozal, D.; Smith, D.; Minami, T.; Chin, K. Impact of sleep characteristics and obesity on 

diabetes and hypertension across genders and menopausal status: The Nagahama Study. Sleep 2018, 41, zsy071. 

2. Young, T.; Skatrud, J.; Peppard, P.E. Risk factors for obstructive sleep apnea in adult. JAMA 2004, 291, 2013–2016. 

3. Pevernagie, D.; Bauters, F.A.; Hertegonne, K. The Role of Patient‐Reported Outcomes in Sleep Measurements. Sleep Med. Clin. 

2021, 16, 595–606. 

4. Alomri, R.M.; Kennedy, G.A.; Wali, S.O.; Alhejaili, F.; Robinson, S.R. Association between nocturnal activity of the sympathetic 

nervous systemand cognitive dysfunction in obstructive sleep apnoea. Sci. Rep. 2021, 11, 11990. 

5. Pépin, J.L.; Jullian‐Desayes, I.; Sapène, M.; Treptow, E.; Joyeux‐Faure, M.; Benmerad, M.; Bailly, S.; Grillet, Y.; Stach, B.; Rich‐

ard, P.; et al. Multimodal remote monitoring of high cardiovascular risk patients with OSA initiating CPAP: A randomized trial. 

Chest 2019, 155, 730–739. 

6. Jennum, P.; Castro, J.C.; Mettam, S.; Kharkevitch, T.; Cambron‐Mellott, M.J. Socioeconomic and humanistic burden of illness of 

excessive daytime sleepiness severity associated with obstructive sleep apnoea in the European Union 5. Sleep Med. 2021, 84, 

46–55. 

7. Jordan, A.S.; McSharry, D.G.; Malhotra, A. Adult obstructive sleep apnoea. Lancet 2014, 383, 736–747. 

8. Engleman, H.M.; Martin, S.E.; Deary, I.J.; Douglas, N.J. Effect of continuous positive airway pressure treatment on daytime 

function in sleep apnoea/hypopnoea syndrome. Lancet 1994, 343, 572–575. 

9. Marin,  J.M.; Carrizo, S.J.; Vicente, E.; Agusti, A.G.N. Long‐term cardiovascular outcomes  in men with obstructive sleep ap‐

noea‐hypopnoea with or without treatment with continuous positive airway pressure: An observational study. Lancet 2005, 365, 

1046–1053. 

Figure 1. Summary of the different strategies used to increase CPAP adherence. CPAP = Continuous
Airway Pressure.

Author Contributions: Conceptualization, A.P. and P.R.G.; Methodology, A.P., S.C.K., A.K., A.T. and
A.S.; Investigation, A.P., A.K., A.T. and A.S.; Writing—Original draft preparation, A.P., P.R.G. and
A.S.; Writing—review and editing, A.P., A.S. and S.C.K.; Supervision, A.P. and A.S. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data sharing not applicable: No new data were created or analyzed in
this study. Data sharing is not applicable to this article.

Conflicts of Interest: The authors declare no conflict of interest.



Life 2023, 13, 296 9 of 12

References
1. Matsumoto, T.; Murase, K.; Tabara, Y.; Gozal, D.; Smith, D.; Minami, T.; Chin, K. Impact of sleep characteristics and

obesity on diabetes and hypertension across genders and menopausal status: The Nagahama Study. Sleep 2018, 41, zsy071.
[CrossRef] [PubMed]

2. Young, T.; Skatrud, J.; Peppard, P.E. Risk factors for obstructive sleep apnea in adult. JAMA 2004, 291, 2013–2016. [CrossRef] [PubMed]
3. Pevernagie, D.; Bauters, F.A.; Hertegonne, K. The Role of Patient-Reported Outcomes in Sleep Measurements. Sleep Med. Clin.

2021, 16, 595–606. [CrossRef]
4. Alomri, R.M.; Kennedy, G.A.; Wali, S.O.; Alhejaili, F.; Robinson, S.R. Association between nocturnal activity of the sympathetic

nervous systemand cognitive dysfunction in obstructive sleep apnoea. Sci. Rep. 2021, 11, 11990. [CrossRef] [PubMed]
5. Pépin, J.L.; Jullian-Desayes, I.; Sapène, M.; Treptow, E.; Joyeux-Faure, M.; Benmerad, M.; Bailly, S.; Grillet, Y.; Stach, B.; Richard,

P.; et al. Multimodal remote monitoring of high cardiovascular risk patients with OSA initiating CPAP: A randomized trial. Chest
2019, 155, 730–739. [CrossRef]

6. Jennum, P.; Castro, J.C.; Mettam, S.; Kharkevitch, T.; Cambron-Mellott, M.J. Socioeconomic and humanistic burden of illness
of excessive daytime sleepiness severity associated with obstructive sleep apnoea in the European Union 5. Sleep Med. 2021,
84, 46–55. [CrossRef]

7. Jordan, A.S.; McSharry, D.G.; Malhotra, A. Adult obstructive sleep apnoea. Lancet 2014, 383, 736–747. [CrossRef]
8. Engleman, H.M.; Martin, S.E.; Deary, I.J.; Douglas, N.J. Effect of continuous positive airway pressure treatment on daytime

function in sleep apnoea/hypopnoea syndrome. Lancet 1994, 343, 572–575. [CrossRef]
9. Marin, J.M.; Carrizo, S.J.; Vicente, E.; Agusti, A.G.N. Long-term cardiovascular outcomes in men with obstructive sleep

apnoea-hypopnoea with or without treatment with continuous positive airway pressure: An observational study. Lancet 2005,
365, 1046–1053. [CrossRef]

10. Dong, J.Y.; Zhang, Y.H.; Qin, L.Q. Obstructive sleep apnea and cardiovascular risk: Meta-analysis of prospective cohort studies.
Atherosclerosis 2013, 229, 489–495. [CrossRef]

11. Martínez-García, M.Á.; Soler-Cataluña, J.J.; Ejarque-Martínez, L.; Soriano, Y.; Román-Sánchez, P.; Illa, F.B.; Canal, J.M.; Duran-
Cantolla, J. Continuous positive airway pressure treatment reduces mortality in patients with ischemic stroke and obstructive
sleep apnea: A 5-year followup study. Am. J. Respir. Crit. Care Med. 2009, 180, 36–41. [CrossRef] [PubMed]

12. Gay, P.; Weaver, T.; Loube, D.; Iber, C. Evaluation of positive airway pressure treatment for sleep related breathing disorders in
adults. Sleep 2006, 29, 381–401. [CrossRef] [PubMed]

13. Giles, T.L.; Lasserson, T.J.; Smith, B.; White, J.; Wright, J.J.; Cates, C.J. Continuous positive airways pressure for obstructivesleep
apnea in adults. Cochrane Database Syst. Rev 2006, 25, CD001106.

14. Mashaqi, S.; Gozal, D. The impact of obstructive sleep apnea and PAP therapy on all-cause and cardiovascular mortality based on
age and gender—A literature review. Respir. Investig. 2020, 58, 7–20. [CrossRef] [PubMed]

15. Sawyer, A.M.; Gooneratne, N.S.; Marcus, C.L.; Ofer, D.; Richards, K.C.; Weaver, T.E. A systematic review of CPAP adherence
across age groups: Clinical and empiric insights for developing CPAP adherence interventions. Sleep Med. Rev. 2011, 15, 343–356.
[CrossRef] [PubMed]

16. Zozula, R.; Rosen, R. Compliance with continuous positive airway pressure therapy: Assessing and improving treatment
outcomes. Curr. Opin. Pulm. Med. 2001, 7, 391–398. [CrossRef]

17. Weaver, T.; Grunstein, R. Adherence to continuous positive airway pressure therapy. Proc. Am. Thorac. Soc. 2008,
5, 173–178. [CrossRef]

18. Rotenberg, B.W.; Murariu, D.; Pang, K.P. Trends in CPAP adherence over twenty years of data collection: A flattened curve.
J. Otolaryngol. Head Neck Surg. 2016, 45, 43. [CrossRef]

19. Contal, O.; Poncin, W.; Vaudan, S.; De Lys, A.; Takahashi, H.; Bochet, S.; Grandin, S.; Kehrer, P.; Charbonnier, F. One-year
adherence to continuous positive airway pressure with telemonitoring in sleep apnea hypopnea syndrome: A randomized
controlled trial. Front. Med. 2021, 8, 626361. [CrossRef]

20. Kabat-Zinn, J. Full Catastrophe Living (Revised Version): Using the Wisdom of Your Body and Mind to Face Stress, Pain, and Illness;
Bantam Books: New York, NY, USA, 2013.

21. Kabat-Zinn, J.; Hanh, T.N. Full Catastrophe Living: Using the Wisdom of Your Body and Mind to Face Stress, Pain, and Illness; Random
House Publishing Group: New York, NY, USA, 2009.

22. Rosa, D.; Amigoni, C.; Rimoldi, E.; Ripa, P.; Ligorio, A.; Fracchiolla, M.; Lombardi, C.; Parati, G.; Perger, E. Obstructive Sleep
Apnea and Adherence to Continuous Positive Airway Pressure (CPAP) Treatment: Let’s Talk about Partners! Healthcare 2022,
10, 943. [CrossRef]

23. Rash, J.A.; Kavanagh, V.A.J.; Garland, S.N. A Meta-Analysis of Mindfulness-Based Therapies for Insomnia and Sleep Disturbance:
Moving Towards Processes of Change. Sleep Med. Clin. 2019, 14, 209–233. [CrossRef] [PubMed]

24. Lewis, K.E.; Seale, L.; Bartle, I.E.; Watkins, A.J.; Ebden, P. Early predictors of CPAP use for the treatment of obstructive sleep
apnea. Sleep 2004, 27, 134–138. [CrossRef] [PubMed]

25. Richard, W.; Venker, J.; den Herder, C.; Kox, D.; van den Berg, B.; Laman, M.; van Tinteren, H.; de Vries, N. Acceptance and long-
term compliance of nCPAP in obstructive sleep apnea. Eur. Arch. Oto-Rhino-Laryngol. 2007, 264, 1081–1086. [CrossRef] [PubMed]

26. Zimmerman, E.; Arnedt, J.T.; Stanchina, M.; Millman, R.P.; Aloia, M.S. Normalization of memory performance and positive
airway pressure adherence in memory-impaired patients with obstructive sleep apnea. CHEST 2006, 130, 1772–1778. [CrossRef]

http://doi.org/10.1093/sleep/zsy071
http://www.ncbi.nlm.nih.gov/pubmed/29746662
http://doi.org/10.1001/jama.291.16.2013
http://www.ncbi.nlm.nih.gov/pubmed/15113821
http://doi.org/10.1016/j.jsmc.2021.07.001
http://doi.org/10.1038/s41598-021-91329-6
http://www.ncbi.nlm.nih.gov/pubmed/34099794
http://doi.org/10.1016/j.chest.2018.11.007
http://doi.org/10.1016/j.sleep.2021.05.010
http://doi.org/10.1016/S0140-6736(13)60734-5
http://doi.org/10.1016/S0140-6736(94)91522-9
http://doi.org/10.1016/S0140-6736(05)71141-7
http://doi.org/10.1016/j.atherosclerosis.2013.04.026
http://doi.org/10.1164/rccm.200808-1341OC
http://www.ncbi.nlm.nih.gov/pubmed/19406983
http://doi.org/10.1093/sleep/29.3.381
http://www.ncbi.nlm.nih.gov/pubmed/16553025
http://doi.org/10.1016/j.resinv.2019.08.002
http://www.ncbi.nlm.nih.gov/pubmed/31631059
http://doi.org/10.1016/j.smrv.2011.01.003
http://www.ncbi.nlm.nih.gov/pubmed/21652236
http://doi.org/10.1097/00063198-200111000-00005
http://doi.org/10.1513/pats.200708-119MG
http://doi.org/10.1186/s40463-016-0156-0
http://doi.org/10.3389/fmed.2021.626361
http://doi.org/10.3390/healthcare10050943
http://doi.org/10.1016/j.jsmc.2019.01.004
http://www.ncbi.nlm.nih.gov/pubmed/31029188
http://doi.org/10.1093/sleep/27.1.134
http://www.ncbi.nlm.nih.gov/pubmed/14998250
http://doi.org/10.1007/s00405-007-0311-3
http://www.ncbi.nlm.nih.gov/pubmed/17443336
http://doi.org/10.1378/chest.130.6.1772


Life 2023, 13, 296 10 of 12

27. Weaver, T.E.; Maislin, G.; Dinges, D.F.; Bloxham, T.; George, C.F.; Greenberg, H.; Kader, G.; Mahowald, M.; Younger, J.; Pack,
A.I. Relationship between hours of CPAP use and achieving normal levels of sleepiness and daily functioning. Sleep 2007,
30, 711–719. [CrossRef]

28. Mehrtash, M.; Bakker, J.P.; Ayas, N. Predictors of Continuous Positive Airway Pressure Adherence in Patients with Obstructive
Sleep Apnea. Lung 2019, 197, 115–121. [CrossRef]

29. Isetta, V.; Ruiz, M.; Farré, R.; Montserrat, J. Supporting patients receiving CPAP treatment: The role of training and telemedicine.
ERS Monogr. 2015, 67, 280–292.

30. Van Ryswyk, E.; Anderson, C.S.; Antic, N.A.; Barbe, F.; Bittencourt, L.; Freed, R.; Heeley, E.; Liu, Z.; Loffler, K.A.; Lorenzi-Filho,
G.; et al. Predictors of long-term adherence to continuous positive airway pressure in patients with obstructive sleep apnea and
cardiovascular disease. Sleep 2019, 42, zsz152. [CrossRef]

31. Aloia, M.S.; Arnedt, J.T.; Riggs, R.L.; Hecht, J.; Borrelli, B. Clinical management of poor adherence to CPAP: Motivational
enhancement. Behav. Sleep Med. 2004, 2, 205–222. [CrossRef]

32. Popescu, G.; Latham, M.; Allgar, V.; Elliott, M.W. Continuous positive airway pressure for sleep apnoea/hypopnoea syndrome:
Usefulness of a 2 week trial to identify factors associated with long term use. Thorax 2001, 56, 727–733. [CrossRef]

33. Broström, A.; Strömberg, A.; Ulander, M.; Fridlund, B.; Mårtensson, J.; Svanborg, E. Perceived informational needs, side-effects
and their consequences on adherence—A comparison between CPAP treated patients with OSAS and healthcare personnel.
Patient Educ. Couns. 2009, 74, 228–235. [CrossRef] [PubMed]

34. Weaver, T.E. Novel Aspects of CPAP Treatment and Interventions to Improve CPAP Adherence. J. Clin. Med. 2019, 8, 2220.
[CrossRef] [PubMed]

35. Patil, S.; Ayappa, I.A.; Caples, S.M.; Kimoff, R.J.; Patel, S.R. Treatment of adult obstructive sleep apnea with positive air-
way pressure: An American Academy of Sleep Medicine clinical practice guideline. J. Clin. Sleep Med. 2019, 15, 335–343.
[CrossRef] [PubMed]

36. Smith, S.; Lang, C.; Sullivan, K.; Warren, J. Two new tools for assessing patients’ knowledge and beliefs about obstructive sleep
apnea and continuous positive airway pressure therapy. Sleep Med. 2004, 5, 359–367. [CrossRef] [PubMed]

37. Petersen, M.; Kristensen, E.; Berg, S.; Midgren, B. Sexual function in male patients with obstructive sleep apnoea after 1 year of
CPAP treatment. Clin. Respir. J. 2013, 7, 214–219. [CrossRef]

38. Chai-Coetzer, C.L.; Luo, Y.M.; Antic, N.A.; Zhang, X.L.; Chen, B.Y.; He, Q.Y.; Heeley, E.; Huang, S.G.; Anderson, C.; Zhong,
N.S.; et al. Predictors of long-term adherence to continuous positive airway pressure therapy in patients with obstructive sleep
apnea and cardiovascular disease in the SAVE study. Sleep 2013, 36, 1929–1937. [CrossRef]

39. Pépin, J.L.; Krieger, J.; Rodenstein, D.; Cornette, A.; Sforza, E.; Delguste, P.; Deschaux, C.; Grillier, V.; Lévy, P. Effective compliance
during the first 3 months of continuous positive airway pressure. A European prospective study of 121 patients. Am. J. Respir.
Crit. Care Med. 1999, 160, 1124–1129. [CrossRef]

40. Watach, A.J.; Hwang, D.; Sawyer, A.M. Personalized and Patient-Centered Strategies to Improve Positive Airway Pressure
Adherence in Patients with Obstructive Sleep Apnea. Patient Prefer. Adherence 2021, 15, 1557–1570. [CrossRef]

41. Scarpina, F.; Bastoni, I.; Cappelli, S.; Priano, L.; Giacomotti, E.; Castelnuovo, G.; Molinari, E.; Tovaglieri, I.M.A.; Cornacchia, M.;
Fanari, P.; et al. Psychological Well-Being in Obstructive Sleep Apnea Syndrome Associated with Obesity: The Relationship with
Personality, Cognitive Functioning, and Subjective and Objective Sleep Quality. Front. Psychol. 2021, 12, 588767. [CrossRef]

42. Bodenhausen, G.V. Stereotypes as judgmental heuristics: Evidence of circadian variations in discrimination. Psychol. Sci. 1990,
1, 319–322. [CrossRef]

43. Gordon, A.M.; Chen, S. The Role of Sleep in Interpersonal Conflict Do Sleepless Nights Mean Worse Fights? Soc. Psychol. Personal.
Sci. 2014, 5, 168–175. [CrossRef]

44. Maranges, H.M.; McNulty, J.K. The rested relationship: Sleep benefits marital evaluations. J. Fam. Psychol. 2017, 31, 117–122.
[CrossRef] [PubMed]

45. Ye, L.; Malhotra, A.; Kayser, K.; Willis, D.G.; Horowitz, J.A.; Aloia, M.S.; Weaver, T.E. Spousal involvement and CPAP adherence:
A dyadic perspective. Sleep Med. Rev. 2015, 19, 67–74. [CrossRef] [PubMed]

46. Luyster, F.S. Impact of obstructive sleep apnea and its treatments on partners: A literature review. J. Clin. Sleep Med. 2017,
13, 467. [CrossRef]

47. Gentina, T.; Bailly, S.; Jounieaux, F.; Verkindre, C.; Broussier, P.M.; Guffroy, D.; Prigent, A.; Gres, J.J.; Kabbani, J.; Kedziora, L.; et al.
Marital quality, partner’s engagement and continuous positive airway pressure adherence in obstructive sleep apnea. Sleep Med.
2019, 55, 56–61. [CrossRef] [PubMed]

48. Villa, G.; Mannarini, M.; Della Giovanna, G.; Marzo, E.; Manara, D.F.; Vellone, E. A literature review about self-care on ostomy
patients and their caregivers. Int. J. Urol. Nurs. 2019, 13, 75–80. [CrossRef]

49. Olsen, S.; Smith, S.; Oei, T.P. Adherence to continuous positive airway pressure therapy in obstructive sleep apnoea sufferers:
Atheoretical approach to treatment adherence and intervention. Clin. Psychol. Rev. 2008, 28, 1355–1371. [CrossRef]

50. Wild, M.R.; Engleman, H.M.; Douglas, N.J.; Espie, C.A. Can psychological factors help us to determine adherence to CPAP? A
prospective study. Eur. Respir. J. 2004, 24, 461–465. [CrossRef]

51. Maschauer, E.L.; Fairley, D.M.; Riha, R.L. Does personality play a role in continuous positive airway pressure compliance? Breathe
2017, 13, 32–43. [CrossRef]

http://doi.org/10.1093/sleep/30.6.711
http://doi.org/10.1007/s00408-018-00193-1
http://doi.org/10.1093/sleep/zsz152
http://doi.org/10.1207/s15402010bsm0204_3
http://doi.org/10.1136/thx.56.9.727
http://doi.org/10.1016/j.pec.2008.08.012
http://www.ncbi.nlm.nih.gov/pubmed/18835124
http://doi.org/10.3390/jcm8122220
http://www.ncbi.nlm.nih.gov/pubmed/31888148
http://doi.org/10.5664/jcsm.7640
http://www.ncbi.nlm.nih.gov/pubmed/30736887
http://doi.org/10.1016/j.sleep.2003.12.007
http://www.ncbi.nlm.nih.gov/pubmed/15222992
http://doi.org/10.1111/j.1752-699X.2012.00307.x
http://doi.org/10.5665/sleep.3232
http://doi.org/10.1164/ajrccm.160.4.9802027
http://doi.org/10.2147/PPA.S264927
http://doi.org/10.3389/fpsyg.2021.588767
http://doi.org/10.1111/j.1467-9280.1990.tb00226.x
http://doi.org/10.1177/1948550613488952
http://doi.org/10.1037/fam0000225
http://www.ncbi.nlm.nih.gov/pubmed/27380011
http://doi.org/10.1016/j.smrv.2014.04.005
http://www.ncbi.nlm.nih.gov/pubmed/24906222
http://doi.org/10.5664/jcsm.6504
http://doi.org/10.1016/j.sleep.2018.12.009
http://www.ncbi.nlm.nih.gov/pubmed/30771736
http://doi.org/10.1111/ijun.12182
http://doi.org/10.1016/j.cpr.2008.07.004
http://doi.org/10.1183/09031936.04.00114603
http://doi.org/10.1183/20734735.014916


Life 2023, 13, 296 11 of 12

52. Edmonds, J.C.; Yang, H.; King, T.S.; Sawyer, D.A.; Rizzo, A.; Sawyer, A.M. Claustrophobic tendencies and continuous positive
airway pressure therapy non-adherence in adults with obstructive sleep apnea. Heart Lung 2015, 44, 100–106. [CrossRef]

53. Martin, L.R.; Williams, S.L.; Haskard, K.B.; DiMatteo, M.R. The challenge of patient adherence. Clin. Risk Manag. 2005, 1, 189–199.
54. Rapelli, G.; Pietrabissa, G.; Manzoni, G.M.; Bastoni, I.; Scarpina, F.; Tovaglieri, I.; Perger, E.; Garbarino, S.; Fanari, P.; Lombardi,

C.; et al. Improving CPAP Adherence in Adults with Obstructive Sleep Apnea Syndrome: A Scoping Review of Motivational
Interventions. Front. Psychol. 2021, 12, 3266. [CrossRef] [PubMed]

55. Weaver, T.E.; Sawyer, A.M. Adherence to continuous positive airway pressure treatment for obstructive sleep apnoea: Implications
for future interventions. Indian J. Med. Res. 2010, 131, 245–248. [PubMed]

56. Prasad, B.; Steffen, A.D.; Van Dongen, H.; Pack, F.M.; Strakovsky, I.; Staley, B.; Dinges, D.F.; Maislin, G.; Pack, A.I.; Weaver, T.E.
Determinants of sleepiness in obstructive sleep apnea. Sleep 2018, 41, zsx199. [CrossRef]

57. Sawyer, A.M.; Canamucio, A.; Moriarty, H.; Weaver, T.E.; Richards, K.C.; Kuna, S.T. Do cognitive perceptions influence CPAP
use? Patient Educ. Couns. 2011, 85, 85–91. [CrossRef]

58. Ceccarini, M.; Borrello, M.; Pietrabissa, G.; Manzoni, G.M.; Castelnuovo, G. Assessing motivation and readiness to change for
weight management and control: An in-depth evaluation of three sets of instruments. Front. Psychol. 2015, 6, 511. [CrossRef]

59. Shannon, R.; Donovan-Hall, M.; Bruton, A. Motivational interviewing in respiratory therapy:What do clinicians need to make it
part of routine care? A qualitative study. PLoS ONE 2017, 12, e0187335. [CrossRef]

60. Bakker, J.P.; Weaver, T.E.; Parthasarathy, S.; Aloia, M.S. Adherence to CPAP: What Should We Be Aiming For, and How Can We
Get There? Chest 2019, 155, 1272–1287. [CrossRef]

61. Engleman, H.M.; Wild, M.R. Improving CPAP use by patients with the sleep apnoea/hypopnoea syndrome (SAHS). Sleep Med.
Rev. 2003, 7, 81–99. [CrossRef]

62. Richards, D.; Bartlett, D.J.; Wong, K.; Malouff, J.; Grunstein, R.R. Increased adherence to CPAP with a group cognitive-behavioral
treatment intervention: A randomized trial. Sleep 2007, 30, 635–640. [CrossRef]

63. Donovan, L.M.; Boeder, S.; Malhotra, A.; Patel, S.R. New developments in the use of positive airway pressure for obstructive
sleep apnea. J. Thorac. Dis. 2015, 7, 1323–1342.

64. Chaiard, J.; Weaver, T.E. Update on Research and Practices in Major Sleep Disorders: Part I. Obstructive Sleep Apnea Syndrome.
J. Nurs. Scholarsh. 2019, 51, 500–508. [CrossRef] [PubMed]

65. Ragnoli, B.; Pochetti, P.; Raie, A.; Malerba, M. Comorbid Insomnia and Obstructive Sleep Apnea (COMISA): Current Concepts of
Patient Management. Int. J. Environ. Res. Public Health 2021, 18, 9248. [CrossRef] [PubMed]

66. Black, D.S.; O’Reilly, G.A.; Olmstead, R.; Breen, E.C.; Irwin, M.R. Mindfulness meditation and improvement in sleep quality
and daytime impairment among older adults with sleep disturbances: A randomized clinical trial. JAMA Intern. Med. 2015,
175, 494–501. [CrossRef] [PubMed]

67. Xiao, Q.; Yue, C.; He, W.; Yu, J.-Y. The Mindful Self: A Mindfulness-Enlightened Self-view. Front. Psychol. 2017, 8, 1752. [CrossRef]
68. Lin, Y.; Tang, R.; Braver, T.S. Investigating mindfulness influences on cognitive function: On the promise and potential of

converging research strategies. Psychon. Bull. Rev. 2022, 29, 1198–1222. [CrossRef]
69. Edinger, J.D.; Arnedt, J.T.; Bertisch, S.M.; Carney, C.E.; Harrington, J.J.; Lichstein, K.L.; Sateia, M.J.; Troxel, W.M.; Zhou, E.S.;

Kazmi, U.; et al. Behavioral and psychological treatments for chronic insomnia disorder in adults: An American Academy of Sleep
Medicine systematic review, meta-analysis, and GRADE assessment. J. Clin. Sleep Med. 2021, 17, 263–298. [CrossRef] [PubMed]

70. Shonin, E.; Gordon, W.V.; Slade, K.; Griffiths, M.D. Mindfulness and other Buddhist-derived interventions in correctional settings:
A systematic review. Aggress. Violent Behav. 2013, 18, 365–372. [CrossRef]

71. Gawrysiak, M.J.; Baime, M.; King, T.S.; Watach, A.J.; McPhillips, M.V.; Kolanowski, A.; Schutte-Rodin, S.; Sawyer, A.M.
Intervention Design and Trial Protocol: Mindfulness-based Exposure for PAP-associated Claustrophobia. West. J. Nurs. Res. 2021,
43, 261–272. [CrossRef]

72. Jha, A.P.; Denkova, E.; Zanesco, A.P.; Witkin, J.E.; Rooks, J.; Rogers, S.L. Does mindfulness training help working memory ‘work’
better? Curr. Opin. Psychol. 2019, 28, 273–278. [CrossRef]

73. Veltri, A.; Scarpellini, P.; Piccinni, A.; Conversano, C.; Giacomelli, C.; Bombardieri, S.; Bazzichi, L.; Dell’Osso, L. Methodological
approach to depressive symptoms in fibromyalgia patients. Clin. Exp. Rheumatol 2012, 30, S136–S142.

74. Bilyukov, R.G.; Nikolov, M.S.; Pencheva, V.P.; Petrova, D.S.; Georgiev, O.B.; Mondeshki, T.L.; Milanova, V.K. Cognitive Impairment
and Affective Disorders in Patients with Obstructive Sleep Apnea Syndrome. Front. Psychiatry 2018, 9, 357. [CrossRef] [PubMed]

75. Haddock, N.; Wells, M.E. The association between treated and untreated obstructive sleep apnea and depression. NeurodiagnJ
2018, 58, 30–39. [CrossRef] [PubMed]

76. Labarca, G.; Saavedra, D.; Dreyse, J.; Jorquera, J.; Barbe, F. Efficacy of CPAP for improvements in sleepiness, cognition, mood, and
quality of life in elderly patients with OSA: Systematic review and meta-analysis of randomized controlled trials. Chest 2020,
158, 751–764. [CrossRef] [PubMed]

77. Carneiro-Barrera, A.; Amaro-Gahete, F.J.; Sáez-Roca, G.; Martín-Carrasco, C.; Ruiz, J.R.; Buela-Casal, G. Anxiety and Depression
in Patients with Obstructive Sleep Apnoea before and after Continuous Positive Airway Pressure: The ADIPOSA Study. J. Clin.
Med. 2019, 8, 2099. [CrossRef]

78. Chiesa, A.; Serretti, A.; Jakobsen, J.C. Mindfulness: Top-down or bottom-up emotion regulation strategy? Clin. Psychol. Rev. 2013,
33, 82–96. [CrossRef]

http://doi.org/10.1016/j.hrtlng.2015.01.002
http://doi.org/10.3389/fpsyg.2021.705364
http://www.ncbi.nlm.nih.gov/pubmed/34475840
http://www.ncbi.nlm.nih.gov/pubmed/20308750
http://doi.org/10.1093/sleep/zsx199
http://doi.org/10.1016/j.pec.2010.10.014
http://doi.org/10.3389/fpsyg.2015.00511
http://doi.org/10.1371/journal.pone.0187335
http://doi.org/10.1016/j.chest.2019.01.012
http://doi.org/10.1053/smrv.2001.0197
http://doi.org/10.1093/sleep/30.5.635
http://doi.org/10.1111/jnu.12489
http://www.ncbi.nlm.nih.gov/pubmed/31512821
http://doi.org/10.3390/ijerph18179248
http://www.ncbi.nlm.nih.gov/pubmed/34501836
http://doi.org/10.1001/jamainternmed.2014.8081
http://www.ncbi.nlm.nih.gov/pubmed/25686304
http://doi.org/10.3389/fpsyg.2017.01752
http://doi.org/10.3758/s13423-021-02008-6
http://doi.org/10.5664/jcsm.8988
http://www.ncbi.nlm.nih.gov/pubmed/33164741
http://doi.org/10.1016/j.avb.2013.01.002
http://doi.org/10.1177/0193945920924608
http://doi.org/10.1016/j.copsyc.2019.02.012
http://doi.org/10.3389/fpsyt.2018.00357
http://www.ncbi.nlm.nih.gov/pubmed/30131730
http://doi.org/10.1080/21646821.2018.1428462
http://www.ncbi.nlm.nih.gov/pubmed/29562871
http://doi.org/10.1016/j.chest.2020.03.049
http://www.ncbi.nlm.nih.gov/pubmed/32289311
http://doi.org/10.3390/jcm8122099
http://doi.org/10.1016/j.cpr.2012.10.006


Life 2023, 13, 296 12 of 12

79. Goyal, M.; Singh, S.; Sibinga, E.M.; Gould, N.F.; Rowland-Seymour, A.; Sharma, R.; Berger, Z.; Sleicher, D.; Maron, D.D.; Shihab,
H.M.; et al. Meditation programs for psychological stress and well-being: A systematic review and meta-analysis. JAMA Intern.
Med. 2014, 174, 357–368. [CrossRef]

80. Li, Y.; Huang, X.; Su, J.; Wang, Y. Mindfulness may be a novel factor associated with CPAP adherence in OSAHS patients. Sleep
Breath. 2020, 24, 183–190. [CrossRef]

81. Gross, J.J. The Emerging Field of Emotion Regulation: An Integrative Review. Rev. Gen. Psychol. 1998, 2, 271–299. [CrossRef]
82. Cunningham, T.J.; Kishore, D.; Guo, M.; Igue, M.; Malhotra, A.; Stickgold, R.; Djonlagic, I. The Effect of Obstructive Sleep Apnea

on Sleep-Dependent Emotional Memory Consolidation. Ann. Am. Thorac. Soc. 2022, 10, 1513. [CrossRef]
83. Huberty, J.L.; Green, J.; Puzia, M.E.; Larkey, L.; Laird, B.; Vranceanu, A.M.; Vlisides-Henry, R.; Irwin, M.R. Testing a mindfulness

meditation mobile app for the treatment of sleep-related symptoms in adults with sleep disturbance: A randomized controlled
trial. PLoS ONE 2021, 16, e0244717. [CrossRef] [PubMed]

84. Gao, M.; Roy, A.; Deluty, A.; Sharkey, K.M.; Hoge, E.A.; Liu, T.; Brewer, J.A. Targeting Anxiety to Improve Sleep Disturbance: A
Randomized Clinical Trial of App-Based Mindfulness Training. Psychosom. Med. 2022, 84, 632–642. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1001/jamainternmed.2013.13018
http://doi.org/10.1007/s11325-019-01858-8
http://doi.org/10.1037/1089-2680.2.3.271
http://doi.org/10.1513/AnnalsATS.202204-315OC
http://doi.org/10.1371/journal.pone.0244717
http://www.ncbi.nlm.nih.gov/pubmed/33411779
http://doi.org/10.1097/PSY.0000000000001083
http://www.ncbi.nlm.nih.gov/pubmed/35420589

	Introduction 
	Practical-Technical Issues Affecting CPAP Adherence 
	Other Variables Affecting CPAP Acceptance 
	Interventions to Improve Non-Adherence to CPAP Therapy 
	Mindfulness Interventions to Increase CPAP Adherence 
	Conclusions 
	References

