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Abstract

Background: Continuous positive airway pressure (CPAP) is the primary treatment for Obstructive
Sleep Apnea (OSA). Despite improvements in CPAP technology and management, adherence to
therapy remains one of the main issues to be fixed. Methods: We conducted a narrative review
through PubMed (1995-2025). Studies were selected by clinical relevance, methodological quality and
expert consensus. Results: OSA treatment outcomes are poor when CPAP adherence is defined as
four hours per night. The first step in improving adherence is active patient involvement. This
involves explaining what OSA is, its consequences, what PAP therapy is, and its potential benefits.
The right mask should be chosen for each patient; a nasal mask should be the first choice according
to the Starling resistor model. OSA endotype and phenotype traits could be used to predict
adherence, guide adjunct therapy, or suggest titration. Problems during the first night and the first
month are the main predictors of future adherence. Strategies such as cognitive behavioral therapy
or motivational enhancement can improve adherence, especially during the initial period. Long-term
adherence can be predicted by the initial one and maintained with scheduled follow-up. Group
meetings, telephone calls and telemedicine interactions are also a valid way of improving adherence.
Conclusions: A Patients should initially be educated about how their symptoms are related to sleep
apnoea and how CPAP treatment could resolve them. The key to improving CPAP adherence is to
involve patients in personalised treatment with scheduled follow-up, particularly during the initial
treatment period.

Keywords: obstructive sleep apnea; continuous positive airway pressure; adherence; obstructive
sleep apnea treatment; personalized medicine

1. Introduction

Continuous Positive airway Pressure (CPAP) therapy represents the first-line treatment for
Obstructive Sleep Apnea (OSA), effectively reducing disease severity, daytime sleepiness, systemic
blood pressure, and motor vehicle accidents, while significantly improving health- and sleep-related
quality of life [1]. Adherence is part of the daily clinical practice of all specialists who treat patients
with OSA but is also a challenge. In the last few years literature focused on the main factors able to
improve the adherence and the different strategies used by clinicians [2-4]. Recent evidence
demonstrated a statistically significant reduction in hospitalizations and emergency room visits in
obese OSA patients with a good adherence to CPAP compared to poor adherent ones [5]. Although
improvements in CPAP technology and their masks, only 50-60% of patients have a long-term
adherence to this treatment [4]. This poor adherence to CPAP treatment among a significant
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proportion of the OSA population, despite technological advances, highlights the need to develop a
more integrated and patient-centered approach. In this context, identifying the factors that influence
treatment adherence and implementing practical strategies to address these factors is a key priority
in the OSA management. The aim of this narrative review is to rethink CPAP adherence with a
multifactorial approach that takes into account patient traits, their phenotype, and treatment-related
factors, leading to a personalized approach to optimize long-term adherence.

2. Materials and Methods

In this narrative review, we have summarised the recent evidence regarding the factors
influencing treatment adherence and strategies to improve adherence in patients with OSA.
A comprehensive literature search was conducted using PubMed/MEDLINE (from January 1995 to
December 2025) and Google Scholar. The search strategy included combinations of the following
keywords: “obstructive sleep apnea”, “OSA”, “continuous positive airway pressure”’, “CPAP
adherence”, “compliance”, “telemedicine”, “cognitive behavioral therapy”, “mask interface”, “OSA
phenotype” and “endotype”.
Two separate authors reviewed titles, abstracts and full-text articles to select studies of high clinical
and methodological quality. The review included high-quality randomized controlled trials,
observational studies, meta-analyses and narrative reviews focusing on CPAP adherence, its
determinants and potential solutions. This article is based exclusively on previously published
studies and does not include any new studies conducted by the authors on human or animal subjects.

3. Results

3.1. The Limits of the 4-Hour Threshold in CPAP Adherence

In 2009, the Centers for Medicare & Medicaid Services adopted a requirement of minimum 4
hours of Positive Airway Pressure (PAP) use for 70% of nights, or 21 days in a consecutive 30-day
period, to continue medical coverage for PAP therapy [6]. The use of an economical instead a clinical
definition is the first CPAP adherence issue to be fixed. Few hours during the night could not improve
symptoms, quality of life or reduce cardiovascular risk, with a subsequent reduction in patient
motivation. Daytime sleepiness improves after 7 hours of sleep, with 7 hours and 30 minutes as the
medium time necessary to reach a good performance status [7]. Considering that a physiological
hypnogram has a prevalence of Rapid-Eye Movement (REM) sleep in the second half of the night and
that REM-OSA is associated with higher cardiovascular risk, an OSA patient who removes the mask
after only the first 4 hours of sleep will not treat the deeper desaturations, the more severe events and
the cardiovascular risk [8,9]. Always more studies showed that CPAP efficacy have a dose-response
effect [10], suggesting that the ineffectiveness of CPAP in terms of cardiovascular and metabolic
health in some trials is partly due to poor adherence [11].

3.2. Patients-Related Factors

We could divide the factors that influence the adherence in patient related factors (sex, gender,
age, socioeconomical status etc..), disease- related factors (endotype and phenotype), and treatment-
related factors (like mask or PAP) (Fig.1). The data regarding sex is currently controversial, as some
studies have shown that women adherence to CPAP is lower than men, while other studies have
shown the opposite [12, 13]. Recent findings suggest paying attention to the relationship with the bed
partner. Concerns about the impact of CPAP on physical closeness, communication, and sexual
intimacy are frequently cited by patients as barriers to regular use [14]. An adequate support is
necessary to improve the CPAP adherence but in some occasions the bed partner is an obstacle to use
the device [15]. Few studies suggest that a good comprehension of what is a CPAP could help to
better introduce the device in the intimacy of a couple [15]. On the contrary, other patients report that
the equipment used can interrupt the couple's intimacy. This has a negative effect on both the
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relationship and adherence to therapy, creating a vicious circle that worsens both [16]. Data on the
impact of age on treatment adherence, however, consistently show a biphasic pattern: the number of
hours of use per night increases gradually up to the age of 75-80, after which there is a rapid decline
in night-time use [17, 18]. Comorbidities also influence CPAP adherence. Comorbid Insomnia and
Obstructive Sleep Apnea (COMISA), the condition in which OSA and insomnia coexist, is associated
with a greater burden of symptoms and lower CPAP usage compared to those with OSA alone [19].
However, randomised clinical trials have shown that the use of Cognitive Behavioural Therapy for
Insomnia (CBT-I) prior to CPAP significantly increased CPAP adherence in COMISA patients [20,
21]. For this reason, it is necessary to recognise and treat insomnia first, or at the same time as starting
CPAP treatment. Starting a CPAP therapy in OSA patients suffering from depression, a quite
common comorbidity (around 35% according to a large systematic review), could be challenging [22].
Real-world data show that the presence of depression is associated with reduced long-term
adherence to CPAP and also fewer hours of APAP use during the first week of autotitration [23, 24].
Clinically significant anxiety, with a prevalence around 32% in OSA, is also associated with a reduced
number of hours of night-time CPAP use, although anxiety scores improve significantly in OSA
patients adhering to CPAP therapy [22, 25, 26]. Restless syndrome (RLS) and Periodic Limb
Movements (PLMs) are others two quite common comorbidities in OSA (around 20% for RLS and
and around 14% for PLMs) could interfere dramatically with the CPAP adherence [27-29].

Disease-related factors Treatments-related factors
Severity E/Ias.k
Endotype evice
h P Side effects
Phenotype Adherence

Patients-related factors

Age and gender

Social and family status
Psychological status
Education and employment
Comorbidities

Figure 1. Main factors influencing CPAP adherence in OSA.

Fig.1 CPAP adherence is influenced by the interaction of disease-related, treatment-related, and
patient-related factors. Disease-related factors include OSA severity, endotype, and phenotype,
which reflect the underlying pathophysiology. Treatment-related factors encompass device
characteristics, mask interface, and therapy-related side effects. Patient-related factors—such as age,
gender, psychological status, social and family context, educational level, and comorbidities—
represent the core component modulating treatment acceptance and long-term use. The figure
highlights the central role of patient-related factors in mediating the impact of both disease and
treatment variables on adherence.

3.3. Disease-Related Factors

OSA phenotypes also influence the adherence to CPAP treatment. Patients with the sleepy
phenotype are generally more likely to adhere to the treatment because their quality of life improves
significantly using CPAP [30]. Snoring is another symptom that disappears immediately with CPAP,
and this has a strong impact on adherence due to the beneficial effect on patient and his/her bed
partner [31]. Non-sleepy, older with comorbidities and female are three phenotypes less likely to
adhere to the treatment [30, 32]. One common misconception is that patients with mild OSA are less
likely to adhere to CPAP therapy. For example, patients with low arousal threshold usually have
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mild to moderate OSA but experience significant sleepiness and insomnia [33]. CPAP therapy
improves their symptoms [34]. For this reason, symptomatic patients with mild OSA may be more
adherent compared with severe asymptomatic ones. Clearly, we can't use OSA severity to predict our
patient's adherence to CPAP treatment. Recent evidence suggests that an approach “one size fits all”
is not appropriate in OSA, as the pathophysiology of upper airway collapse can differ across patients
[35]. The anatomical susceptibility to upper airway collapse varies among OSA patients, leading to
inter-individual differences in CPAP efficacy. In some patients, the predominant anatomical factor is
associated with greater CPAP efficacy. In other patients, the anatomical factor is less prominent, while
other non-anatomical traits, such as high ventilatory control instability (loop gain), low arousal
threshold and low upper airway muscle responsiveness, contribute to OSA pathophysiology and
may limit CPAP efficacy and tolerance [36].For example, individuals with high loop gain may
predispose to an exaggerated ventilatory response to respiratory events [37]. In this case, large or
rapid pressure changes during auto-adjusting APAP, may predispose patients to central apneas
occurrence [37]. On the other hand, patients with low arousal threshold may report frequent arousals
during pressure variations in auto-adjusting APAP [38]. However, current evidence does not support
using endotypes alone to predict CPAP adherence, due to the absence of statistically significant
differences for adherence between endotypes in pilot studies [39]. Although these observations
support a more cautious and individualized approach to pressure titration in selected patients,
dedicated prospective studies are still needed.

3.4. Device-Related Factors

The choice of an appropriate interface represents a key point for treatment adherence. An
inadequate size may result in discomfort or excessive leaks. Patients generally prefer nasal masks
and nasal pillow interfaces for their lower contact surface and greater comfort [40]. Current evidence
supports that nasal interfaces are associated with better adherence, improved comfort, and lower leak
rates compared with oronasal masks [41]. Nasal mask also reproduces natural breathing, whereas
oral breathing only minimal contributes to sleep breathing pattern [42]. Indeed, oral breathing is
associated with increased upper airway resistance and reduced upper airway stability [43]. For these
reasons, the use of oronasal masks may be counterproductive by promoting posterior tongue collapse
and increasing pharyngeal collapsibility [43]. Moreover, the usage of oronasal masks require higher
PAP compared to nasal ones [44]. Between nasal masks and nasal pillows, available evidence
suggests comparable efficacy in terms of residual AHI and sleep architecture, with only minimal
differences in adherence [45]. Therefore, the choice between these interfaces should be guided
primarily by patient comfort and preference. Another crucial point to manage is nasal obstruction.
Approximately 15% of OSA patients report nasal obstructive, without any correlation between OSA
severity and nasal obstruction severity [46]. Increased nasal resistance does not directly cause OSA,
but can increase upper airway resistance, leading to oral breathing predominance and increased
pharyngeal collapsibility [47]. As demonstrated by Sugiura T et al, an increased nasal resistance
before CPAP treatment predicted CPAP non-acceptance [48]. For these reasons, we need to improve
nasal patency before first CPAP trial. A complete evaluation including the investigation of nasal
symptoms, history of allergic rhinitis, chronic congestion or prior nasal surgery is necessary. Saline
irrigations and intranasal corticosteroids may be particularly efficacy before CPAP titration in
patients with inflammatory conditions [49, 50]. Another crucial point of CPAP adherence is the
therapeutic PAP choice. Nowadays, home-based PAP auto-titration represent the most widely
adopted and cost-effective approach [51]. Home-based PAP auto-titration starts with an initial period
where PAP may be suboptimal, potentially leading to residual respiratory events, flow limitation or
snoring [52]. These factors may negatively affect early adherence, highlighting the importance of
appropriate patient counselling to set expectations during this phase [52]. Reducing these residual
events by controlling pressure settings is associated with improved CPAP adherence and increased
comfort [53]. Importanly, the first 2-4 weeks of therapy are a critical period for the future CPAP
adherence [54]. During this phase, a suboptimal titration and PAP-related discomfort may
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significantly contribute to low long-term adherence, highlighting the importance of early PAP
optimization and initial close follow-up [54]. Regarding to comparison for long-term adherence
between APAP and fixed-CPAP remains debated. Current evidence did not demonstrate a clear
advantage for CPAP or APAP in terms of adherence, daytime sleepiness or quality of life [55].

3.5. The Patients’ Perception

CPAP and OSA patients” perception represent a key point for obtaining a good long-term
adherence. Effective communication should include a clear explanation of obstructive sleep apnea,
its clinical consequences, and the expected benefits of CPAP therapy. Personalizing this discussion,
by linking the patient’s reported symptoms to OSA and explaining how CPAP may alleviate them,
can enhance treatment acceptance as demonstrated by Jurado-Gamez B et al, where a correct
information about their conditions leads to 1-hour increase of CPAP daily-use [56]. Many patients
are not aware that symptoms such as nocturia or morning headaches may be related to sleep apnea,
and increasing this awareness may improve engagement. Another simple intervention to improve
therapy adherence may be reviewing polysomnographic data (e.g., oxygen desaturation and airflow
tracings), which has improved both follow-up attendance and long-term adherence in a study by
Falcone VA et al [57]. Overall, these findings highlight the central role of the initial approach to CPAP
therapy, underscoring the importance of patient-centered communication during both the first
encounter and the titration phase.

3.6. Follow Up

Early follow up represents one of the most effective interventions for improving long-term
CPAP adherence [58]. Current guidelines emphasize the crucial role of close follow up during the
initial phase of CPAP therapy, in order to rapidly identify device-related issues [59]. The most
commonly reported side effects within the first month include dry mouth and nasal symptoms, such
as congestion or mucosal irritation [60]. Additional issues may include mask leaks, skin lesions
related to the interface, airflow-related discomfort, and sleep fragmentation [61]. In these cases, a
careful management of mask fitting, circuit leaks and air humidification may improve patients’
adherence [62]. Educational and behavioral interventions have been shown improvements in
adherence. Continuous support with telemedicine, telephone follow-up, group-base interviews and
cognitive-behavioral therapy may improve CPAP adherence by enhancing patients” engagement [63,
64]. Clinicians should always evaluate emerging conditions during initial CPAP therapy phase,
including insomnia, depressive symptoms or sleep-related movement disorders because these issues
can cause CPAP interruption [65-67].

4. Discussion

CPAP adherence in OSA is a complex issue that requires a personalised and multidimensional
approach. Although CPAP has been shown to be efficacious in improving clinical outcomes, only
around half of patients maintain optimal long-term adherence, leading to a critical issue which needs
to be prioritized in sleep medicine [68]. In this review, we have highlighted how adherence to CPAP
does not depend solely on device- or mask-related factors, but also on patient-related factors such as
phenotype and endotype. This issue should be carefully considered when developing a personalised
treatment plan for OSA patients. This multidynamic model emphasises that adherence should be
treated as a dynamic process that evolves over time, rather than a static condition (Fig. 2). Making
patients aware of their symptoms, of the condition and its consequences are the first elements to be
considered during patient management. In this phase, reviewing respiratory polygraphy or
polysomnographic data with the patient may significantly enhance understanding and engagement.
Effective communication and patient’s active involvement can improve adherence to CPAP. In this
review, we have also highlighted how psychosocial factors, including relationship dynamics, mental
health disorders and socioeconomic status, can influence treatment acceptance and, consequently,
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adherence. Insomnia, depression and anxiety can pose significant barriers to treatment adherence if
not properly recognised and managed. In this trajectory, cognitive-behavioural interventions in
patients with COMISA have demonstrated a significant increase in CPAP adherence [20, 21]. In the
second phase, it is essential to properly introduce CPAP therapy to the patient. This involves not only
explaining how it works but also highlighting the potential clinical benefits that can be achieved
through CPAP. CPAP titration is a crucial step in determining future adherence to therapy, as it
involves the selection of the PAP level and interface. Personalising the mask choice, optimising
pressure settings and managing initial side effects are essential to ensure comfort and reduce the risk
of early discontinuation of therapy. It is important to emphasise that this phase should not be viewed
as purely technical. At this stage, it is vital to consider the patient’s phenotype and endotype, as our
review has shown that tolerance may vary during APAP auto-titration. It is also essential to verify
that all residual respiratory events are properly resolved during therapy. The final phase is follow-
up. Early follow-up, particularly during the first few weeks of treatment, helps identify patients at
higher risk of treatment failure, perhaps even through the use of telemonitoring, which is gaining
increasingly strong scientific support.

It is important to emphasise that these phases constitute interconnected elements of a
multidynamic pathway. The concept highlighted by our review is that adherence to CPAP needs a
patient-centred clinical approach.

V) Obstructive & Continuous g How to choice % Resolves the
v) sleep apnea Q- positive 'S the pressure > problems
syndrome S airway g and the mask? | ©
What OSA is? pressure F Nasal mask

The PRI What PAP is? Correct all the
respiratory —

pOlyClraphy trace How it works?
. Prevent CPAP Leaks

Symptoms The potential
o > benefits problems

o .
L Educational support

Symptoms

Consequences Residual events

Figure 2. The four steps to optimize CPAP adherence in OSA patients.

Fig.2 The figure illustrates a structured, stepwise approach to CPAP adherence in patients with
obstructive sleep apnea (OSA). The process begins with patient education and disease awareness,
including understanding symptoms, consequences, and sleep study findings. This is followed by
CPAP introduction, focusing on explaining the mechanism of action and expected benefits. The next
phase involves CPAP titration, including the selection of appropriate pressure settings and mask
interface, with the aim of optimizing comfort and preventing early treatment-related issues. Finally,
structured follow-up addresses common barriers to adherence, such as residual symptoms, mask
leaks, and device-related problems, through continuous educational support and troubleshooting.
This pathway emphasizes the dynamic and patient-centered nature of CPAP adherence.

5. Conclusions

This review has highlighted that CPAP prescription should follow a multidimensional, patient-
centered approach that integrates clinical, physiological and educational aspects.

Early patient involvement, personalized education, optimization of therapeutic PAP, mask
selection and early management of any initial adverse effects are crucial for long-term adherence.
Although technological advances such as new CPAP devices and new interfaces (nasal prongs or
under-the-nose masks) have improved patient comfort, these alone are not sufficient to ensure
adherence. Instead, a multidimensional approach is required, including appropriate mask selection,
management of nasal obstruction, personalized pressure titration and continuous follow-up. The role
of telemedicine in this regard could be the key to ensuring long-term adherence on a large scale.
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Future research should focus on refining personalized treatment strategies, including the
potential role of phenotypic and endotypic characterization, as well as on developing targeted
interventions to improve adherence in high-risk populations.
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