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Objective: This scoping review aims to provide an accessible summary of available evidence on the efficacy of motivational interventions to increase adherence to Continuous Positive Airway Pressure (CPAP) among patients with Obstructive Sleep Apnea Syndrome (OSAS) and of their specific aspects and strategies by assessing adherence measures.

Methods: A literature search was performed in PubMed, Scopus, Medline, PsycINFO, and Web of Science databases using the concepts of “obstructive sleep apnea syndrome,” “continuous positive airway pressure,” “motivational intervention,” and “adherence.” Rigorous inclusion criteria and screening by at least two reviewers were applied. Data were extracted to address the review aims and were presented as a narrative synthesis.

Results: Search for databases produced 11 randomized controlled trials, all including naïve CPAP users. Findings showed that motivational interventions were more effective than usual care and educational programs in increasing adherence to CPAP, despite results were not always maintained over time across studies.

Discussion: To our knowledge, this is the first scoping review of the literature aimed to explore the characteristics and impact of motivational interventions to promote adherence to CPAP in patients with OSAS. More research providing a detailed description of motivational strategies, and testing of their association with positive treatment outcomes via both direct and indirect measures are needed to increase awareness on active mechanisms of change.
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INTRODUCTION

Obstructive Sleep Apnea Syndrome (OSAS) is a sleep-related breathing disorder characterized by transient interruption of ventilation during sleep caused by complete or partial occlusion of the upper airway (McNicholas et al., 2007). Consequent oxygen desaturation, increased inspiratory effort, sleep fragmentation, and arousal from sleep (Lévy et al., 2015; Jennum et al., 2021) lead to excessive daytime sleepiness, cardiovascular, and metabolic diseases (Pépin et al., 2019; Visniauskas et al., 2021), cognitive and memory impairments (Alomri et al., 2021; Huang et al., 2021; Legault et al., 2021), and mood disorders (Garbarino et al., 2020).

Continuous Positive Airway Pressure (CPAP) is the treatment of choice for moderate to severe OSAS (Zhang et al., 2015; Chen et al., 2021; Sugiyama et al., 2021). It involves the use of an airflow generator which provides a constant stream of pressurized air to splint open and maintain patency of the upper airways during the inspiratory and expiratory phases of breathing. However, its effectiveness is limited by poor acceptance and adherence (Bros et al., 2020). The literature suggests that 8 to 15% of patients with OSAS refuse CPAP treatment after the first night and that at least 50% of individuals discontinue its usage within 1 year from the treatment beginning (Rotenberg et al., 2016; Borker et al., 2021; Contal et al., 2021).

A dose-response relationship between CPAP adherence and improvements in health and quality of life has been highlighted in several studies, which show a substantial increase in memory, functional status, and blood pressure (Gay et al., 2006; Giles et al., 2006), as well as reduced rates of sleepiness and cardiovascular mortality (Marin et al., 2005; Martínez-García et al., 2012; Dong et al., 2013; Mashaqi and Gozal, 2020) among those who use the device for a greater number of hours per night. However, what remains unclear is the nightly duration of CPAP usage required to normalize functioning (Lewis et al., 2004), which ranges from a minimum of 4 h (Lewis et al., 2004; Richard et al., 2007) to 6–8 h per night (Zimmerman et al., 2006; Weaver et al., 2007) across studies.

Specific barriers to treatment include skin irritation, dry throat, nasal congestion, and mask leaks (Zozula and Rosen, 2001; Cayanan et al., 2019), but a reduction in side effects offered by technical solutions (i.e., air humidifiers and different types of devices) did not correlate with increased adherence to CPAP, and quality of life in several investigations (Zozula and Rosen, 2001; Weaver and Grunstein, 2008; Broström et al., 2009; Sawyer et al., 2011). Adherence to CPAP use might, therefore, depends on factors other than disease-specific characteristics or technological advancements in the delivery of positive airway pressure, including psychological, motivational, and environmental aspects. These encompass characteristics of negative affectivity and social inhibition associated with Type-D (distressed) personality (Broström et al., 2007; Copur et al., 2018), or symptoms of claustrophobia (Chasens et al., 2005), while research findings are inconclusive on the association between mood disorders, such as anxiety and depression, and adherence to CPAP (Stepnowsky et al., 2002; Garbarino et al., 2018; Yang et al., 2020; Scarpina et al., 2021). Additional factors include coping styles with challenging situations (active vs. passive), treatment expectations, and perceived self-efficacy (i.e., confidence in one's own ability to carry out a particular behavior) (Aloia et al., 2005; Olsen et al., 2008; Baron et al., 2011; Sawyer et al., 2011; Mehrtash et al., 2019), together with social support (Lewis et al., 2004; Xu et al., 2020), and marital satisfaction (i.e., problems with the bed partner) (Batool-Anwar et al., 2017; Luyster, 2017; Gentina et al., 2019).

Accordingly, findings from previous studies highlight that interventions focused on enhancing knowledge about OSAS and CPAP use, or on removing a potential barrier to device usage lead only to partial improvements in treatment adherence (Aloia et al., 2004; Minassian and Doran, 2020).

Indeed, behavioral change is a complex process involving three specific constructs: (a) readiness to change, (b) perceived importance of change, and (c) confidence in one's ability to change (Miller and Rollnick, 2002, 2013).

Several theoretically informed behavior change interventions targeting the individuals' motivation to change (Miller and Rollnick, 1991, 2002; Kreman et al., 2006; Pietrabissa et al., 2015) and self-efficacy (Miller et al., 1997; Pietrabissa et al., 2013) to improve adherence to treatment recommendations have been developed and successfully tested across chronic conditions (Burke et al., 2003; Pietrabissa et al., 2012, 2017; Soderlund, 2018), including pulmonary disease that requires the use of the CPAP (Aloia et al., 2005; Weaver and Grunstein, 2008; Shannon et al., 2017).

However, motivational interventions vary widely across studies due to different theoretical backgrounds and employed strategies, Moreover, adherence is operationalized and measured differently across studies—thus limiting the conceptualization of behavioral change interventions in clinical practice and the generalization of research findings (Martin et al., 2005).

To overcome this gap, this study was conducted to systematically review the research done in this area, as well as to provide an accessible summary of available evidence on motivational interventions to increase adherence to CPAP use among patients with OSAS by answering the following research questions: (1) Which are the characteristics of motivational interventions to increase CPAP use/acceptance/adherence in patients with OSAS? (2) Which motivational strategies are specifically used to enhance adherence to CPAP in patients with OSAS? (3) Which theoretical model underlines the interventions? (4) Who provides the intervention? (5) How adherence to CPAP is operationalized and measured, and what are the reported effects (primary and secondary outcomes) of motivational interventions in the short- and long-term?



METHODS

This scoping review employed the five-stage framework as outlined by Arksey and O'Malley (2005) as follow: (1) identifying the research question, (2) identifying relevant studies, (3) selecting the studies, (4) charting the data (data extraction), and (5) collating, summarizing, and reporting the results. Furthermore, the PRISMA-ScR (Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews; Tricco et al., 2018) was used (Supplementary Material 1).


Search Strategy

Searches were conducted in the PubMed, Scopus, Medline, PsycINFO, and Web of Science databases from October 2020 to March 2021.

The search strategies combined key terms and Medical Search Headings (MESH) terms based on the patient problem (or population), intervention, comparison, or control, and outcome (PICO) framework as follows: (“OSAS” OR “Obstructive Sleep Apnea Syndrome”) AND (“CPAP” OR “Continuous Positive Airway Pressure”) AND (“Motivational intervention” OR “Motivational treatment” OR “Motivational interviewing”) AND (“Adherence” OR “Compliance” OR “CPAP use”) (Huang et al., 2006). Boolean and truncation operators were used to systematically combine searched terms and to list documents containing variations on search terms, respectively. The search syntax was modified as appropriate for each database.



Inclusion and Exclusion Criteria

Only original articles that (1) employed randomized controlled trials (RCTs), non-randomized trials, or non-controlled trials study designs, (2) were published in English, and (3) examined the impact of motivational interventions on adherence (primary outcome) to CPAP use in adult (4) with a primary diagnosis of OSAS (5) were included. Records were excluded if they (1) considered only biomedical outcome variables, (2) were review articles, single-case studies, qualitative studies, mixed-method studies, protocol studies, or workplace interventions.

Unpublished works were not considered. No restrictions were set for the date of publication.



Study Selection

Following the search and exclusion of duplicates, two reviewers (authors 1 and 2) independently assessed the eligibility of the articles first on the title and the abstract, and the full-text according to the inclusion criteria. Author 3 resolved disagreements. The reference lists of all selected articles and relevant systematic reviews (Weaver, 2019) were manually screened to identify any further references for possible inclusion—but none was found.




RESULTS


Study Selection

A search of electronic databases identified 115 reports, of which 98 were excluded based on information from the title and abstract. The remaining 17 articles were evaluated for inclusion by reviewing their full text and resulted in the exclusion of 6 records for the following reasons: (1) focused on motivational App development and testing (n = 1; Alismail and Olfman, 2020), (2) aimed at validating a screening questionnaire (n = 1; Sawyer et al., 2014), (3) was a review (n = 1; Weaver, 2019) or (4) a protocol study (n = 1; Williams et al., 2014), (5) OSAS was not reported as the primary diagnosis (n = 1; Whittington et al., 2020) and (6) employed a mixed-method study design (n = 1; Broström et al., 2013). Eleven records finally were included in this review (Roecklein et al., 2010; Sparrow et al., 2010; Olsen et al., 2012; Aloia et al., 2013; Lai et al., 2014; Lo Bue et al., 2014; Dantas et al., 2015; Bakker et al., 2016; Jean-Louis et al., 2017; Pengo et al., 2018; Rudilla et al., 2021).

The flowchart presented in Figure 1 provides step-by-step details of the study selection.


[image: Figure 1]
FIGURE 1. Flow chart diagram.




Study Characteristics

Details of the 11 included papers are provided in Table 1.


Table 1. Characteristics of the included studies.
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The selected articles were published from 2010 (Roecklein et al., 2010; Sparrow et al., 2010) to 2021 (Rudilla et al., 2021), and were conducted in the USA (Roecklein et al., 2010; Sparrow et al., 2010; Aloia et al., 2013; Bakker et al., 2016; Jean-Louis et al., 2017; n = 5), China (n = 1; Lai et al., 2014), Australia (n = 1; Olsen et al., 2012), UK (n = 1; Pengo et al., 2018), Portugal (n = 1; Dantas et al., 2015), Spain (n = 1; Rudilla et al., 2021) and Italy (n = 1; Lo Bue et al., 2014). All studies employed a randomized parallel-group trial design.



Description of Participants

Selected contributions included a total of 1472 adult participants of both genders (age range: 34-75; mean age = 54.66 years) with a diagnosis of OSAS at their first use of a recognized sleep diagnostic tool with an Oxygen Desaturation Index (ODI) of ≥ 5 per hour or an Apnea-Hypopnea Index (AHI) ≥ 5 per hour.



Description of Intervention

The main characteristics of the interventions are reported in Supplementary Material 2 using the CONsolidated Standards of Reporting Trials 2010 (Consort10) checklist (Schulz et al., 2010) and Supplementary Material 3 using the Template for Intervention Description and Replication (TIDieR) checklist (Hoffmann et al., 2014). Figure 2 showed substantial differences in reporting frequency occurred between TIDieR items in each of the 11 trial reports.


[image: Figure 2]
FIGURE 2. Proportion of TIDieR items not/partly or fully included in each of the 11 trial reports.



Intervention Group

Intervention groups were based on the principles and techniques of Motivational Interviewing (MI) (Olsen et al., 2012; Dantas et al., 2015; Rudilla et al., 2021) and Motivational Enhancement Therapy (MET) (Roecklein et al., 2010; Sparrow et al., 2010; Aloia et al., 2013; Lai et al., 2014; Lo Bue et al., 2014; Bakker et al., 2016), which combines MI with personalized assessments, feedback, and change plans (Miller, 1992).

The number of intervention sessions ranged from one (Roecklein et al., 2010; Lai et al., 2014; Lo Bue et al., 2014; Dantas et al., 2015) to 16 (Sparrow et al., 2010), and the length of each session varied from 2 (Pengo et al., 2018) to 90 min (Rudilla et al., 2021).

In all the selected studies, the treatment consisted of providing OSAS-related information, addressing treatment expectations, and ambivalence toward the use of the CPAP, as well as in defining goals and motivating treatment adherence. The individual's understanding of the health risks associated with untreated OSAS and the extent to which they believed that consistent CPAP use would lead to symptoms improvement were also discussed during treatment.

However, only 4 out of 11 contributions detailed the motivational strategies employed in the intervention (Olsen et al., 2012; Aloia et al., 2013; Jean-Louis et al., 2017; Rudilla et al., 2021).

In the study by Aloia et al. (2013) and Jean-Louis et al. (2017), the practitioners first discussed with the patients what they already knew or were interested in learning about the impact that sleep apneas and the use of the CPAP have on health and asked the patients for permission to provide information. Information was given in a neutral, non-judgmental fashion to elicit the patient's interpretation (the elicit-provide-elicit technique). The goal-setting technique was then used to identify and set realistic goals that align with the patients' values (Aloia et al., 2013; Jean-Louis et al., 2017). Moreover, in the study by Jean-Louis et al. (2017), coaching and role-playing techniques were applied. In the final phase of the intervention, the practitioners also complimented the patients for the achieved results and offered further education on the benefits of CPAP therapy in case resistance to change was encounter.

Instead, in the study by Olsen et al. (2012), the first session focused on increasing readiness to change by exploring the patients' motivation to treatment, assessing discrepancies between their ideal and current behavior (decisional balance technique), and eliciting self-motivational statements (change talk). The importance of CPAP use was also discussed, and emphasis was placed on the patients' autonomy. The second session was aimed at strengthening the patient's commitment to change, summarizing the pros and cons of the use of CPAP, and setting realistic goals to achieve. Following, the patient's improvements were reviewed and reinforced, while key barriers to CPAP use were identified and addressed. In the study by Rudilla et al. (2021), motivational strategies were adapted to the patient's stage of change (Prochaska and DiClemente, 1983). When in the pre-contemplation phase, information was provided while dealing with resistance to change and supporting the patients' self-efficacy. In the contemplation phase, the pros and cons of change were discussed to support goal setting. In the determination phase, emphasis was made on setting a change plan. In the maintenance phase, strategies to deal with risk situations were provided. In case of relapses, the patients were helped to understand their reason causes, while confidence in their ability to make behavioral changes and related action plans were further supported. Further, in the study by Pengo et al. (2018), health-related information was offered in terms of either risk or benefits framed via positive or negative message.

Notably, only 4 out of 11 studies (Aloia et al., 2013; Dantas et al., 2015; Jean-Louis et al., 2017; Rudilla et al., 2021) tailored motivational intervention strategies according to the patient's initial degree of readiness to change and confidence in their ability to succeed.

In four studies the treatment was conducted by a motivational-trained-nurse (Olsen et al., 2012; Aloia et al., 2013; Lai et al., 2014; Rudilla et al., 2021), in two studies by a sleep doctor/sleep technician (Lo Bue et al., 2014; Pengo et al., 2018), and in one record by a psychologist (Bakker et al., 2016) and by a trained health educator (Jean-Louis et al., 2017), respectively. A multidisciplinary intervention involving a pulmonologist, psychologist, and physiotherapist was employed in one study (Dantas et al., 2015), while Sparrow et al. (2010) implemented the intervention with the use of an automated telephone-linked communication system. Only Roecklein et al. (2010) did not mention who conducted the intervention.

The treatment was conducted through regular in-person meetings in four studies (Roecklein et al., 2010; Olsen et al., 2012; Aloia et al., 2013; Rudilla et al., 2021), while in five contributions (Sparrow et al., 2010; Lo Bue et al., 2014; Jean-Louis et al., 2017) motivational interventions were entirely provided via remote interactions, and in three studies the interventions began in-person followed by telephone-based follow-ups sessions (Lai et al., 2014; Bakker et al., 2016; Pengo et al., 2018) or the use of an App motivating and assisting the use of the CPAP.

Ad hoc video education offering real-life experiences with the CPAP was also used in 2 out of 11 studies in addition to the motivational intervention (Lai et al., 2014; Bakker et al., 2016). Moreover, a single motivational group-format intervention with 20 participants was employed in one contribution (Dantas et al., 2015).

The theoretical background of the intervention was reported in 5 out of 11 studies (Roecklein et al., 2010; Sparrow et al., 2010; Olsen et al., 2012; Aloia et al., 2013; Rudilla et al., 2021). Aloia et al. (2013) and Roecklein et al. (2010) referred both to the Social Cognitive Theory (SCT; Bandura et al., 1999) and the Transtheoretical Model of Change (TTM; Prochaska and DiClemente, 1983). In Rudilla et al. (2021) and Sparrow et al. (2010), the interventions were respectively based on the TTM and SCT, while in Olsen et al. (2012) on the Health Belief Model (HBM; Becker, 1974).



Control Group

Six studies compared the intervention group with a standard care condition only (treatment as usual; TAU) (Roecklein et al., 2010; Lai et al., 2014; Lo Bue et al., 2014; Bakker et al., 2016; Pengo et al., 2018; Rudilla et al., 2021). Educational sessions focused on increasing awareness on the benefits of a healthy lifestyle and of the use of the CPAP were, instead, used as controls in two contributions (Sparrow et al., 2010; Olsen et al., 2012; Aloia et al., 2013; Jean-Louis et al., 2017), while two records included both TAU and educational controls (Aloia et al., 2013; Dantas et al., 2015).




Effects of the Intervention Across Time-Points


Primary Outcomes

Study duration ranged from 2 weeks (Pengo et al., 2018) to 12 months (Sparrow et al., 2010; Olsen et al., 2012; Aloia et al., 2013; Lo Bue et al., 2014; Bakker et al., 2016). In one study, the intervention had a duration of 2 months (Dantas et al., 2015), 3 months (Roecklein et al., 2010; Lai et al., 2014; Rudilla et al., 2021), or 6 months (Jean-Louis et al., 2017), respectively.

In 10 studies data related to hourly CPAP usage were used to measure adherence to treatment as a primary outcome (Roecklein et al., 2010; Sparrow et al., 2010; Olsen et al., 2012; Aloia et al., 2013; Lai et al., 2014; Lo Bue et al., 2014; Dantas et al., 2015; Bakker et al., 2016; Pengo et al., 2018; Rudilla et al., 2021), and in 1 study patients were directly asked if they were following the indications (Jean-Louis et al., 2017). Only Roecklein et al. (2010) used both objective (CPAP usage data) and subjective (self-report ad-hoc questionnaire) measures of adherence.

Nine out of 11 studies showed that motivational interventions were effective in increasing the average hours of CPAP use (Sparrow et al., 2010; Olsen et al., 2012; Aloia et al., 2013; Lai et al., 2014; Lo Bue et al., 2014; Dantas et al., 2015; Bakker et al., 2016; Pengo et al., 2018; Rudilla et al., 2021). In particular, significantly higher CPAP adherence was found after 2 weeks (Pengo et al., 2018) and 1 month (Lo Bue et al., 2014) from CPAP titration among participants in the motivational group compared with those receiving usual care, despite in Lo Bue et al. (2014) results were not maintained over time. Similarly, in the study by Dantas et al. (2015), patients assigned to the experimental condition presented significantly higher adherence to CPAP after 2-month from CPAP titration than those in the TAU and educational controls. Moreover, three studies assessed adherence to CPAP after 3 months from the beginning of the treatment and showed that motivational interventions were significantly more effective than TAU (Olsen et al., 2012; Lai et al., 2014; Rudilla et al., 2021) and educational controls (Olsen et al., 2012), respectively. Participants in the motivational interventions also revealed a significantly higher CPAP adherence compared with TAU (Bakker et al., 2016) and the educational control group (Sparrow et al., 2010) at 6- and 12-month follow-ups in 2 records and another study showed significant between-group differences at 12 months in favor of those participants in the motivational group who displayed moderate levels of adherence during their first week of CPAP use compared to both TAU and educational controls (Aloia et al., 2013). Instead, no significant between-group differences were found by Jean-Louis et al. (2017) and by Roecklein et al. (2010)—but a greater likelihood of adhering to CPAP was detected among patients receiving the motivational intervention compared to those participating in the educational group. Specifically, in Roecklein et al. (2010), significantly higher self-reported adherence was reported in the intervention group at 2-week and 3-month follow-ups.

The figures below show the mean daily usage of CPAP (h/night) across conditions at different time-points as reported in the selected studies (Figure 3) and provide a summary of motivational interventions by type of intervention format that has been shown effective in increasing adherence to CPAP in the short- and long-term, according to Webb et al.' taxonomy (Webb et al., 2010) (Figure 4). The studies by Jean-Louis et al. (2017) and by Roecklein et al. (2010) were, therefore, excluded despite showing that patients in the intervention group had a greater likelihood of adhering to recommended CPAP compared with the educational group, and indicated significantly higher—but self-reported—adherence to CPAP than TAU and educational controls, respectively.


[image: Figure 3]
FIGURE 3. Mean daily usage of CPAP (hours/night) across conditions at different time-points.
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FIGURE 4. Efficacy of motivational interventions by type of intervention format. 1, Pengo et al., 2018; 2, Lo Bue et al., 2014; 3, Dantas et al., 2015; 4, Lai et al., 2014; 5, Olsen et al., 2012; 6, Rudilla et al., 2021; 7, Bakker et al., 2016; 8, Sparrow et al., 2010; 9, Aloia et al., 2013.




Secondary Outcomes

Seven out of the 11 selected studies made use of the Epworth Sleepiness Scale (ESS) to report the presence and intensity of daytime sleepiness (Roecklein et al., 2010; Olsen et al., 2012; Lai et al., 2014; Lo Bue et al., 2014; Dantas et al., 2015; Pengo et al., 2018; Rudilla et al., 2021).

In one study, after 3 months among participants in the motivational group compared with TAU. the ESS scores decreased significantly in the intervention group compared with TAU and educational controls at 1 and 2 months after CPAP titration (Dantas et al., 2015), while in another record (Lai et al., 2014) daytime sleepiness reduced significantly.

Instead, five studies failed to detect significant between-group differences in the ESS scores across conditions (Roecklein et al., 2010; Olsen et al., 2012; Lo Bue et al., 2014; Pengo et al., 2018; Rudilla et al., 2021), but an overall improvement of ESS among all the respondents was found in three studies (Olsen et al., 2012; Lo Bue et al., 2014; Pengo et al., 2018).

Moreover, one contribution showed over time an AHI improvement across conditions, and significantly lower AHI scores were registered after 2 months from CPAP titration in the motivational group compared with the educational and TAU controls (Dantas et al., 2015).

Two records (Olsen et al., 2012; Lai et al., 2014) also assessed OSAS risk perception. Although no significant between-group difference was found, it reduced significantly between 1 and 3-month follow-ups in one contribution (Olsen et al., 2012), while no significant improvement was shown by Lai et al. (2014).

Self-efficacy was assessed in six studies (Sparrow et al., 2010; Olsen et al., 2012; Aloia et al., 2013; Lai et al., 2014; Dantas et al., 2015; Rudilla et al., 2021) using: self-statements investigating the participants' confidence in their ability to follow the treatment recommendations (Sparrow et al., 2010; Aloia et al., 2013), the Self-efficacy Measure for Sleep Apnea (SMSA) (Olsen et al., 2012; Lai et al., 2014) the Questionnaire of Evaluation of Perceived Competence in Adherence to CPAP in OSA (Rudilla et al., 2021) or a Visual Analog Scale (VAS) (Dantas et al., 2015).

No between-group differences were detected with the first measure. However, self-efficacy levels decreased over time in the control conditions, while improving among participants in the motivational intervention in one study (Aloia et al., 2013). Moreover, Sparrow et al. (2010) observed a significant increase in self-efficacy at 6- and 12-month follow-ups in favor of the motivational group compared with TAU.

Significantly higher rates of self-efficacy were also found by Dantas et al. (2015) at 2-month follow-up among patients assigned to the motivational intervention compared with those receiving education. Self-efficacy increased in the motivational group and decreased in the control conditions.

Instead, even though higher SMSA scores were detected at 3-month follow-up in the motivational group compared with TAU, statistical between-group differences were found only in one contribution (Lai et al., 2014). These results were parallel to those by Rudilla et al. (2021), which showed that competence increased significantly at 3-month follow-up in the motivational group compared with TAU (Rudilla et al., 2021).

The construct of health-related quality was measured with the Functional Outcomes of Sleep Questionnaire (FOSC) in two contributions (Olsen et al., 2012; Lai et al., 2014). No between-group differences were observed in both studies, but in Olsen et al. (2012), increased scores were observed at 3-month follow-up across conditions. Instead, in the study by Rudilla et al. (2021) patients assigned to the motivational intervention showed better quality of life measured by the Visual Analogical Well-being Scale for apnoea than TAU after 3 months from CPAP titration.

Notably, the patients' readiness to change was investigated only in one study (Roecklein et al., 2010) using the SCT and the TTM Questionnaires adapted for CPAP. Results showed that motivation improved significantly over time both in the experimental and the educational control groups, and that baseline levels of readiness to change were negatively associated with CPAP use (h/night) at 3-month follow-up.

Potential side effects associated with the use of the CPAP were also explored by Roecklein et al. (2010), but no between-group differences were found across time points in both the motivational intervention and the educational control.

No significant between-group differences were also observed in the emotional state, daily activities, and social relationships of the participants in one study (Rudilla et al., 2021). Moreover, satisfaction with the therapy and the therapist did not appear to be related to CPAP adherence in another contribution (Olsen et al., 2012).





DISCUSSION

To our knowledge, this is the first scoping review of the literature aimed to explore the characteristics and impact of motivational interventions to promote adherence to CPAP therapy in patients with OSAS, commonly operationalized as increased daily hours of CPAP usage.

Results from 9 out of the 11 included studies showed that motivational interventions were more effective than usual care and/or educational programs in increasing adherence to CPAP. However, significant between-group differences favoring motivational interventions were mostly observed in the short term, and results were not always maintained over time. Moreover, adherence declined over time in both the motivational and control groups in six studies (Roecklein et al., 2010; Olsen et al., 2012; Aloia et al., 2013; Lai et al., 2014; Lo Bue et al., 2014; Bakker et al., 2016).

This outcome variability may to some extent be explained by the characteristics of the intervention, as some contributions reported on the effect of only one encounter, some of them had follow-up periods shorter than 3 months, and the treatment was delivered in different ways (i.e., in-person meetings or remote interactions; individual or group format).

Still, positive outcomes were observed even in brief motivational encounters of only 2 min (Pengo et al., 2018), and more than one encounter with a patient seems to increase the likelihood of an effect.

It should also be considered that aspects such as different types of healthcare professionals delivering the treatment, and their training and experience in the use of motivational strategies may have influenced the magnitude of the treatment, even if this cannot be shown in this review. Six out of 11 studies (Olsen et al., 2012; Aloia et al., 2013; Lai et al., 2014; Bakker et al., 2016; Jean-Louis et al., 2017; Rudilla et al., 2021) reported on how practitioners were trained, but only two of them (Lai et al., 2014; Bakker et al., 2016) assessed the treatment fidelity.

Most of the contributions also lack adequate details on the training of professionals, the contents of the interventions, and the theoretical models on which they were based.

Motivational interventions are of proven efficacy in improving adherence to treatment in patients suffering from various chronic conditions (Burke et al., 2003; Van Nes and Sawatzky, 2010; Maissi et al., 2011; Pietrabissa et al., 2012, 2015, 2017; Bonde et al., 2014; Soderlund, 2018)—but for the development of advanced intervention protocols, studies should include a more comprehensive description and assessment of the communicational strategies employed in the intervention. In fact, evidence exists for the correlation between poor compliance and health care providers' lack of communication skills. Often, patients deliberately ignore professionals' recommendations, even when change is needed, but this paradoxical behavior cannot be overcome with rational explanations. Therefore, mastering communication abilities in the medical setting is essential to promote low-cost interventions with a positive cost/benefit ratio.

Since motivational interventions largely depend on “listening” to the patients and accommodating their ambivalence and resistance to change—rather than “telling” and educating—the use of respectful, and compassionate communication may play a crucial role during the process of ending risk behaviors and/or adopting positive health behaviors in the clinical context.

In all the selected studies, the motivational strategies employed in the interventions were largely aimed to address treatment expectations and ambivalence toward the use of the CPAP, to define goals, and increase patients' confidence in their ability to make enduring behavioral change.

However, a relevant consideration is that only a few contributions targeted the interventions on the individuals' initial level of readiness and confidence to change, thus preventing from drawing valid conclusions over their outcomes.

Well-established theories of change (Prochaska and DiClemente, 1983; Miller and Rollnick, 1991) postulates that patients who are less motivated are expected to be more responsive to an intervention focused on increasing and maintaining motivation to change and that lower levels of self-efficacy reflect the number of previous failed attempts to make a change. Moreover, studies show that how patients with OSAS experience their first month of CPAP therapy may influence their long-term adherence to the device (Budhiraja et al., 2007; Collen et al., 2009; Perger et al., 2019).

In the selected contributions, participants were all first-time CPAP users. It is, therefore, reasonable to believe that the patients did not fall in the “resistant to change” category—for which motivational approaches are proven to be most effective. Accordingly, the only record that assessed the individuals' readiness to change over time (Roecklein et al., 2010) revealed a negative association between self-reported motivation to change and actual use of the CPAP in patients with OSAS. The reduced superiority of the motivational interventions in increasing adherence to CPAP among naïve uses might, therefore, also depend on the patients' level of motivation. These findings support the assumption that motivational intervention might even be counterproductive for highly motivated individuals (Resnicow and McMaster, 2012). Behavioral change is a complex phenomenon with multiple determinants that also includes psychological, motivational, and socio-environmental aspects. Therefore, assessing the individuals' adherence to a treatment regimen also means considering their level of problem awareness (reasons for change), willingness to change, and perceived ability to do so (Ceccarini et al., 2015). Subjective measures of adherence had relatively little representation in the reviewed studies. Yet, self-report indices of motivation to change do not necessarily equate to actual change in response to treatment, and they should be recognized as the patient's intent at that moment to change rather than a predictor for any real change in behavior.

Findings from this review also reveal that research testing the impact of motivational interventions on adherence to CPAP use among people suffering from OSAS is only recent—as selected studies were published between 2010 and 2021. Further studies need to be re-examined by including both objective and subjective measures of adherence, and longer follow-up periods that make sure the absence of any dissonance between the patients' intention to change and their current status.


Strengths and Limitations

The results of the present scoping review should be interpreted with the following limitations in mind. First, the search of electronic databases was limited to trials published in the English language, and this may have led to the exclusion of relevant records. Second, there are limitations inherent in the decision not to include the gray literature, which may have further impacted the selection of studies and results. Third, this review investigated treatment components in isolation. As more trials are published, it may be useful to explore whether different effects are obtaining by combining treatment strategies, rather than investigating components in isolation. Fourth, inconsistent operationalizations and considerable variability in measures of adherence to treatment, the short-term assessment of outcomes, and the need for well-trained providers of motivational interventions were identified as major barriers to research progress in this area. As a result—despite the strengths of its well-defined methodology, careful selection of participants, extensive measures of psychological profile, and outcomes—this review has limited ability to project the likelihood of any adherence to CPAP being maintained over time following motivational interventions.



Future Research and Practical Directions

Although motivational interventions are strongly recommended in clinical settings (Lim et al., 2019) to facilitate health behavior change in patients with pulmonary diseases (Minassian and Doran, 2020), the present findings suggest that several aspects may impact the intervention efficacy. More research providing a detailed description of motivational strategies and testing of their association with positive treatment outcomes is therefore needed. It would make adherence assessment more straightforward and increase knowledge on effective mechanisms of change.

Future research may also wish to apply both direct and indirect measures of adherence and to examine whether the duration of motivational intervention and frequency of sessions are associated with treatment effects. Moreover, qualitative investigations into the type of information or strategy patients with OSAS find most meaningful may aid in optimizing the content of the interventions.

Motivational interventions appear to be a useful strategy and that can easily be broadly disseminated, but more longitudinal study should test their longer-term effects.

Research also shows that motivational interventions can effectively be provided digitally to patients with OSAS using CPAP (Hu et al., 2021), with proven advantages and reduced costs (Appel et al., 2011; Bus et al., 2018). Further investigations should focus on the use of the different format of delivering motivational interventions including the use of new technologies, or the provision of motivational interventions in group settings (Velasquez et al., 2006; Channon et al., 2007; Tucker et al., 2017)—as the group format requires specific competence and additional tasks, and the motivational strategies are far more complex to operate than in individual sessions (Major and Palmer, 2001; Britt et al., 2004; Pietrabissa, 2018). This further supports the need for studies assessing treatment fidelity, and that also carefully describe the training offered to providers and the processes of supervision of motivational sessions (Lim et al., 2019). The feasibility of implementing MI in the clinical setting also warrants attention to the patients' perceived social support and quality of family relationships, as the interventions may differ depending on the level of involvement of significant others in the process of change.




CONCLUSION

This scoping review leads to the conclusion that motivational strategies outperform traditional advice-giving in increasing adherence to CPAP use in patients with OSAS. However, a proper evaluation of the individuals' motivation to change and the provision of the corresponding motivational strategy in a clinical setting deserve further attention. Future trials providing more detailed information on the mechanisms of behavioral changes would help optimizing the effectiveness of motivational interventions in adults with OSAS. The cost-effectiveness of motivational intervention—alone or in combination with other interventions—might be a worthwhile endeavor to pursue.



AUTHOR CONTRIBUTIONS

GR and GP designed the study, conducted extensive literature searches, analyzed the data, and wrote the first draft of the paper. GM, IB, IT, EP, and CL revised the manuscript. GR, GP, GC, SG, FS, and PF reviewed methodological as well clinical issues and further edited the manuscript. All authors approved the final version of the manuscript.



ACKNOWLEDGMENTS

The authors would like to thank Alessandra Scarpa and Claudia Tarquinio for their precious assistance in the preparation of this manuscript.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2021.705364/full#supplementary-material



REFERENCES

 Alismail, S., and Olfman, L. (2020). A tailored motivational messages library for a mobile health sleep behavior change support system to promote continuous positive airway pressure use among patients with obstructive sleep apnea: development, content validation, and testing. JMIR mHealth Health 8:e18793. doi: 10.2196/18793

 Aloia, M. S., Arnedt, J. T., Riggs, R. L., Hecht, J., and Borrelli, B. (2004). Clinical management of poor adherence to CPAP: motivational enhancement. Behav. Sleep Med. 2, 205–222. doi: 10.1207/s15402010bsm0204_3

 Aloia, M. S., Arnedt, J. T., Stepnowsky, C., Hecht, J., and Borrelli, B. (2005). Predicting treatment adherence in obstructive sleep apnea using principles of behavior change. J. Clin. Sleep Med. 1, 346–353. doi: 10.5664/jcsm.26359

 Aloia, M. S., Arnedt, J. T., Strand, M., Millman, R. P., and Borrelli, B. (2013). Motivational enhancement to improve adherence to positive airway pressure in patients with obstructive sleep apnea: a randomized controlled trial. Sleep 36, 1655–1662. doi: 10.5665/sleep.3120

 Alomri, R. M., Kennedy, G. A., Wali, S. O., Alhejaili, F., and Robinson, S. R. (2021). Association between nocturnal activity of the sympathetic nervous system and cognitive dysfunction in obstructive sleep apnoea. Sci. Rep. 11, 1–11. doi: 10.1038/s41598-021-91329-6

 Appel, L. J., Clark, J. M., Yeh, H. C., Wang, N. Y., Coughlin, J. W., Daumit, G., et al. (2011). Comparative effectiveness of weight-loss interventions in clinical practice. N. Engl. J. Med. 365, 1959–1968. doi: 10.1056/NEJMoa1108660

 Arksey, H., and O'Malley, L. (2005). Scoping studies: towards a methodological framework. Int. J. Soc. Res. Methodol. 8, 19–32. doi: 10.1080/1364557032000119616


 Bakker, J. P., Wang, R., Weng, J., Aloia, M. S., Toth, C., Morrical, M. G., et al. (2016). Motivational enhancement for increasing adherence to CPAP: a randomized controlled trial. Chest 150, 337–345. doi: 10.1016/j.chest.2016.03.019

 Bandura, A., Freeman, W. H., and Lightsey, R. (1999). Self-Efficacy: The Exercise of Control. New York, NY: Freeman. doi: 10.1891/0889-8391.13.2.158


 Baron, K. G., Berg, C. A., Czajkowski, L. A., Smith, T. W., Gunn, H. E., and Jones, C. R. (2011). Self-efficacy contributes to individual differences in subjective improvements using CPAP. Sleep Breath. 15, 599–606. doi: 10.1007/s11325-010-0409-5

 Batool-Anwar, S., Baldwin, C. M., Fass, S., and Quan, S. F. (2017). Role of spousal involvement in continuous positive airway pressure (CPAP) adherence in patients with obstructive sleep apnea (OSA). Southwest J. Pulmon. Crit. Care 14, 213–217. doi: 10.13175/swjpcc034-17

 Becker, M. H. (1974). The health belief model and personal health behavior. Health Educ. Monogr. 2, 324–473. doi: 10.1177/109019817400200407


 Bonde, A. H., Bentsen, P., and Hindhede, A. L. (2014). School nurses' experiences with motivational interviewing for preventing childhood obesity. J. Sch. Nurs. 30, 448–455. doi: 10.1177/1059840514521240

 Borker, P. V., Carmona, E., Essien, U. R., Saeed, G. J., Nouraie, S. M., Bakker, J. P., et al. (2021). Neighborhoods with greater prevalence of minority residents have lower CPAP adherence. Am. J. Respir. Crit. Care Med. doi: 10.1164/rccm.202009-3685OC

 Britt, E., Hudson, S. M., and Blampied, N. M. (2004). Motivational interviewing in health settings: a review. Patient Educ. Couns. 53, 147–155. doi: 10.1016/S0738-3991(03)00141-1

 Bros, J., Poulet, C., Methni, J. E., Deschaux, C., Gandit, M., Pauwels, P. J., et al. (2020). Determination of risks of lower adherence to CPAP treatment before their first use by patients. J. Health Psychol. 12, 1–13. doi: 10.1177/1359105320942862

 Broström, A., Fridlund, B., Ulander, M., Sunnergren, O., Svanborg, E., and Nilsen, P. (2013). A mixed method evaluation of a group-based educational programme for CPAP use in patients with obstructive sleep apnea. J. Eval. Clin. Pract. 19, 173–184. doi: 10.1111/j.1365-2753.2011.01797.x

 Broström, A., Strömberg, A., Mårtensson, J. A. N., Ulander, M., Harder, L., and Svanborg, E. (2007). Association of Type D personality to perceived side effects and adherence in CPAP-treated patients with OSAS. J. Sleep Res. 16, 439–447. doi: 10.1111/j.1365-2869.2007.00620.x

 Broström, A., Strömberg, A., Ulander, M., Fridlund, B., Mårtensson, J., and Svanborg, E. (2009). Perceived informational needs, side-effects and their consequences on adherence—a comparison between CPAP treated patients with OSAS and healthcare personnel. Patient Educ. Couns. 74, 228–235. doi: 10.1016/j.pec.2008.08.012

 Budhiraja, R., Parthasarathy, S., Drake, C. L., Roth, T., Sharief, I., Budhiraja, P., et al. (2007). Early CPAP use identifies subsequent adherence to CPAP therapy. Sleep 30, 320–324. doi: 10.1093/sleep/30.3.320

 Burke, B. L., Arkowitz, H., and Menchola, M. (2003). The efficacy of motivational interviewing: a meta-analysis of controlled clinical trials. J. Consult. Clin. Psychol. 71, 843–861. doi: 10.1037/0022-006X.71.5.843

 Bus, K., Peyer, K. L., Bai, Y., Ellingson, L. D., and Welk, G. J. (2018). Comparison of in-person and online motivational interviewing–based health coaching. Health Promot. Pract. 19, 513–521. doi: 10.1177/1524839917746634

 Cayanan, E. A., Bartlett, D. J., Chapman, J. L., Hoyos, C. M., Phillips, C. L., and Grunstein, R. R. (2019). A review of psychosocial factors and personality in the treatment of obstructive sleep apnea. Eur. Respir. Rev. 28:190005. doi: 10.1183/16000617.0005-2019

 Ceccarini, M., Borrello, M., Pietrabissa, G., Manzoni, G. M., and Castelnuovo, G. (2015). Assessing motivation and readiness to change for weight management and control: an in-depth evaluation of three sets of instruments. Front. Psychol. 6:511. doi: 10.3389/fpsyg.2015.00511

 Channon, S. J., Huws-Thomas, M. V., Rollnick, S., Hood, K., Cannings-John, R. L., Rogers, C., et al. (2007). A multicenter randomized controlled trial of motivational interviewing in teenagers with diabetes. Diabet. Care 30, 1390–1395. doi: 10.2337/dc06-2260

 Chasens, E. R., Pack, A. I., Maislin, G., Dinges, D. F., and Weaver, T. E. (2005). Claustrophobia and adherence to CPAP treatment. West. J. Nurs. Res. 27, 307–321. doi: 10.1177/0193945904273283

 Chen, Y., Chen, Y., Wen, F., He, Z., Niu, W., Ren, C., et al. (2021). Does continuous positive airway pressure therapy benefit patients with coronary artery disease and obstructive sleep apnea? a systematic review and meta-analysis. Clin. Cardiol. doi: 10.1002/clc.23669

 Collen, J., Lettieri, C., Kelly, W., and Roop, S. (2009). Clinical and polysomnographic predictors of short-term continuous positive airway pressure compliance. Chest 135, 704–709. doi: 10.1378/chest.08-2182

 Contal, O., Poncin, W., Vaudan, S., De Lys, A., Takahashi, H., Bochet, S., et al. (2021). One-year adherence to continuous positive airway pressure with telemonitoring in sleep apnea hypopnea syndrome: a randomized controlled trial. Front. Med. 8:626361. doi: 10.3389/fmed.2021.626361

 Copur, A. S., Everhart, D. E., Zhang, C., Chen, Z., Shekhani, H., Mathevosian, S., et al. (2018). Effect of personality traits on adherence with positive airway pressure therapy in obstructive sleep apnea patients. Sleep Breath. 22, 369–376. doi: 10.1007/s11325-017-1559-5

 Dantas, A. P. T., Winck, J. C., and Figueiredo-Braga, M. (2015). Adherence to APAP in obstructive sleep apnea syndrome: effectiveness of a motivational intervention. Sleep Breath. 19, 327–334. doi: 10.1007/s11325-014-1024-7

 Dong, J. Y., Zhang, Y. H., and Qin, L. Q. (2013). Obstructive sleep apnea and cardiovascular risk: Meta-analysis of prospective cohort studies. Atherosclerosis 229, 489–495. doi: 10.1016/j.atherosclerosis.2013.04.026

 Garbarino, S., Bardwell, W. A., Guglielmi, O., Chiorri, C., Bonanni, E., and Magnavita, N. (2020). Association of anxiety and depression in obstructive sleep apnea patients: a systematic review and meta-analysis. Behav. Sleep Med. 18, 35–57. doi: 10.1080/15402002.2018.1545649

 Garbarino, S., Scoditti, E., Lanteri, P., Conte, L., Magnavita, N., and Toraldo, D. M. (2018). Obstructive sleep apnea with or without excessive daytime sleepiness: clinical and experimental data-driven phenotyping. Front. Neurol. 9:505. doi: 10.3389/fneur.2018.00505

 Gay, P., Weaver, T., Loube, D., and Iber, C. (2006). Evaluation of positive airway pressure treatment for sleep related breathing disorders in adults. Sleep 29, 381–401. doi: 10.1093/sleep/29.3.381

 Gentina, T., Bailly, S., Jounieaux, F., Verkindre, C., Broussier, P. M., Guffroy, D., et al. (2019). Marital quality, partner's engagement and continuous positive airway pressure adherence in obstructive sleep apnea. Sleep Med. 55, 56–61. doi: 10.1016/j.sleep.2018.12.009

 Giles, T. L., Lasserson, T. J., Smith, B., White, J., Wright, J. J., and Cates, C. J. (2006). Continuous positive airways pressure for obstructive sleep apnea in adults. Cochr. Database Systemat. Rev. 25:CD001106. doi: 10.1002/14651858.CD001106.pub2

 Hoffmann, T. C., Glasziou, P. P., Boutron, I., Milne, R., Perera, R., Moher, D., et al. (2014). Better reporting of interventions: template for intervention description and replication (TIDieR) checklist and guide. BMJ 7:348. doi: 10.1136/bmj.g1687

 Hu, Y., Su, Y., Hu, S., Ma, J., Zhang, Z., Fang, F., et al. (2021). Effects of telemedicine interventions in improving continuous positive airway pressure adherence in patients with obstructive sleep apnea: a meta-analysis of randomised controlled trials. Sleep Breath. doi: 10.1007/s11325-021-02292-5

 Huang, K., Zhou, Y., Huang, Z., Wang, R., Liu, Y., Chen, P., et al. (2021). Associations between nocturnal continuous blood pressure fluctuations and the characteristics of oxygen desaturation in patients with obstructive sleep apnea: a pilot study. Sleep Med. 84, 1–7. doi: 10.1016/j.sleep.2021.05.005

 Huang, X., Lin, J., and Demner-Fushman, D. (2006). “Evaluation of PICO as a knowledge representation for clinical questions,” in AMIA Annual Symposium Proceedings/AMIA Symposium (Washington, DC), 359–363.

 Jean-Louis, G., Newsome, V., Williams, N. J., Zizi, F., Ravenell, J., and Ogedegbe, G. (2017). Tailored behavioral intervention among blacks with metabolic syndrome and sleep apnea: results of the METSO trial. Sleep 40:zsw008. doi: 10.1093/sleep/zsw008

 Jennum, P., Castro, J. C., Mettam, S., Kharkevitch, T., and Cambron-Mellott, M. J. (2021). Socioeconomic and humanistic burden of illness of excessive daytime sleepiness severity associated with obstructive sleep apnoea in the European Union 5. Sleep Med. 84, 46–55. doi: 10.1016/j.sleep.2021.05.010

 Kreman, R., Yates, B. C., Agrawal, S., Fiandt, K., Briner, W., and Shurmur, S. (2006). The effects of motivational interviewing on physiological outcomes. Appl. Nurs. Res. 19, 167–170. doi: 10.1016/j.apnr.2005.10.004

 Lai, A. Y., Fong, D. Y., Lam, J. C., Weaver, T. E., and Ip, M. S. (2014). The efficacy of a brief motivational enhancement education program on CPAP adherence in OSAS: a randomized controlled trial. Chest 146, 600–610. doi: 10.1378/chest.13-2228

 Legault, J., Thompson, C., Martineau-Dussault, M. È., André, C., Baril, A. A., Martinez Villar, G., et al. (2021). Obstructive sleep apnea and cognitive decline: a review of potential vulnerability and protective factors. Brain Sci. 11:706. doi: 10.3390/brainsci11060706

 Lévy, P., Kohler, M., McNicholas, W. T., Barbé, F., McEvoy, R. D., Somers, V. K., et al. (2015). Obstructive sleep apnoea syndrome. Nat. Rev. Dis. Primers 1, 1–21. doi: 10.1038/nrdp.2015.15

 Lewis, K. E., Seale, L., Bartle, I. E., Watkins, A. J., and Ebden, P. (2004). Early predictors of CPAP use for the treatment of obstructive sleep apnea. Sleep 27, 134–138. doi: 10.1093/sleep/27.1.134

 Lim, D., Schoo, A., Lawn, S., and Litt, J. (2019). Embedding and sustaining motivational interviewing in clinical environments: a concurrent iterative mixed methods study. BMC Med. Educ. 19:164. doi: 10.1186/s12909-019-1606-y

 Lo Bue, A. L., Salvaggio, A., Isidoro, S. I., Romano, S., Marrone, O., and Insalaco, G. (2014). Usefulness of reinforcing interventions on continuous positive airway pressure compliance. BMC Pulm. Med. 14:78. doi: 10.1186/1471-2466-14-78

 Luyster, F. S. (2017). Impact of obstructive sleep apnea and its treatments on partners: a literature review. J. Clin. Sleep Med. 13, 467–477. doi: 10.5664/jcsm.6504

 Maissi, E., Ridge, K., Treasure, J., Chalder, T., Roche, S., Bartlett, J., et al. (2011). Nurse-led psychological interventions to improve diabetes control: assessing competencies. Patient Educ. Couns. 84, e37–e43. doi: 10.1016/j.pec.2010.07.036

 Major, C. H., and Palmer, B. (2001). Assessing the effectiveness of problem-based learning in higher education: Lessons from the literature. Acad. Exchan. Quar. 5, 4–9.


 Marin, J. M., Carrizo, S. J., Vicente, E., and Agusti, A. G. (2005). Long-term cardiovascular outcomes in men with obstructive sleep apnea-hypopnea with or without treatment with continuous positive airway pressure: an observational study. Lancet 365, 1046–1053. doi: 10.1016/S0140-6736(05)71141-7

 Martin, L. R., Williams, S. L., Haskard, K. B., and DiMatteo, M. R. (2005). The challenge of patient adherence. Ther. Clin. Risk Manag. 1, 189–199.


 Martínez-García, M. A., Campos-Rodríguez, F., Catalán-Serra, P., Soler-Cataluña, J. J., Almeida-Gonzalez, C., De la Cruz Morón, I., et al. (2012). Cardiovascular mortality in obstructive sleep apnea in the elderly: role of long-term continuous positive airway pressure treatment: a prospective observational study. Am. J. Respir. Crit. Care Med. 186, 909–916. doi: 10.1164/rccm.201203-0448OC

 Mashaqi, S., and Gozal, D. (2020). 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. 58, 7–20. doi: 10.1016/j.resinv.2019.08.002

 McNicholas, W. T., Bonsignore, M. R., and Management Committee of E. U. Cost Action B26. (2007). Sleep apnea as an independent risk factor for cardiovascular disease: current evidence, basic mechanisms and research priorities. Eur. Respir. J. 29, 156–178. doi: 10.1183/09031936.00027406

 Mehrtash, M., Bakker, J. P., and Ayas, N. (2019). Predictors of continuous positive airway pressure adherence in patients with obstructive sleep apnea. Lung 197, 115–121. doi: 10.1007/s00408-018-00193-1

 Miller, N. H., Hill, M., Kottke, T., and Ockene, I. S. (1997). The multilevel compliance challenge: recommendations for a call to action. A statement for healthcare professionals. Circulation 95, 1085–1090. doi: 10.1161/01.CIR.95.4.1085

 Miller, R. W., and Rollnick, S. (2013). Motivational Interviewing. Helping People Change. New York, NY: The Guilford Press.


 Miller, W. R. (1992). Motivational Enhancement Therapy Manual: A Clinical Research Guide for Therapists Treating Individuals with Alcohol Abuse and Dependence, Vol. 2. US Department of Health and Human Services, Public Health Service, Alcohol, Drug Abuse, and Mental Health Administration, National Institute on Alcohol Abuse and Alcoholism.


 Miller, W. R., and Rollnick, S. (1991). Motivational Interviewing: Preparing People to Change Addictive Behaviors. New York, NY: Guilford Press.


 Miller, W. R., and Rollnick, S. (2002). Motivational Interviewing: Preparing People for Change, 2nd Edn. New York, NY: Guilford Press. doi: 10.1097/01445442-200305000-00013


 Minassian, A., and Doran, N. M. (2020). “Integrating motivational interviewing into pulmonary healthcare,” in Enhancing Patient Engagement in Pulmonary Healthcare. Respiratory Medicine, eds M. Moy, F. Blackstock, and L. Nici (Cham: Humana), 79–103. doi: 10.1007/978-3-030-44889-9_6


 Olsen, S., Smith, S., and Oei, T. P. (2008). Adherence to continuous positive airway pressure therapy in obstructive sleep apnoea sufferers: a theoretical approach to treatment adherence and intervention. Clin. Psychol. Rev. 28, 1355–1371. doi: 10.1016/j.cpr.2008.07.004

 Olsen, S., Smith, S. S., Oei, T. P. S., and Douglas, J. (2012). Motivational interviewing (MINT) improves continuous positive airway pressure (CPAP) acceptance and adherence: A randomized controlled trial. J. Consult. Clin. Psychol. 80, 151–163. doi: 10.1037/a0026302

 Pengo, M. F., Czaban, M., Berry, M. P., Nirmalan, P., Brown, R., Birdseye, A., et al. (2018). The effect of positive and negative message framing on short term continuous positive airway pressure compliance in patients with obstructive sleep apnea. J. Thorac. Dis. 10(Suppl 1):S160–S169. doi: 10.21037/jtd.2017.07.110

 Pépin, J. L., Jullian-Desayes, I., Sapène, M., Treptow, E., Joyeux-Faure, M., Benmerad, M., et al. (2019). Multimodal remote monitoring of high cardiovascular risk patients with OSA initiating CPAP: a randomized trial. Chest 155, 730–739. doi: 10.1016/j.chest.2018.11.007

 Perger, E., Lyons, O. D., Inami, T., Smith, S., Floras, J. S., Logan, A. G., et al. (2019). Predictors of 1-year compliance with adaptive servoventilation in patients with heart failure and sleep disordered breathing: preliminary data from the ADVENT-HF trial. Eur. Respir. J. 53:1801626. doi: 10.1183/13993003.01626-2018

 Pietrabissa, G. (2018). Group motivation-focused interventions for patients with obesity and binge eating disorder. Front. Psychol. 9:1104. doi: 10.3389/fpsyg.2018.01104

 Pietrabissa, G., Ceccarini, M., Borrello, M., Manzoni, G. M., Titon, A., Nibbio, F., et al. (2015). Enhancing behavioral change with motivational interviewing: a case study in a cardiac rehabilitation unit. Front. Psychol. 6:298. doi: 10.3389/fpsyg.2015.00298

 Pietrabissa, G., Manzoni, G. M., and Castelnuovo, G. (2013). Motivation in psychocardiological rehabilitation. Front. Psychol. 4:827. doi: 10.3389/fpsyg.2013.00827


 Pietrabissa, G., Manzoni, G. M., Corti, S., Vegliante, N., Molinari, E., and Castelnuovo, G. (2012). Addressing motivation in globesity treatment: a new challenge for clinical psychology. Front. Psychol. 3:317. doi: 10.3389/fpsyg.2012.00317

 Pietrabissa, G., Manzoni, G. M., Rossi, A., and Castelnuovo, G. (2017). The MOTIV-HEART study: a prospective, randomized, single-blind pilot study of brief strategic therapy and motivational interviewing among cardiac rehabilitation patients. Front. Psychol. 8:83. doi: 10.3389/fpsyg.2017.00083

 Prochaska, J. O., and DiClemente, C. C. (1983). Stages and processes of self-change of smoking: Toward an integrative model of change. J. Consult. Clin. Psychol. 51, 390–395. doi: 10.1037/0022-006X.51.3.390

 Resnicow, K., and McMaster, F. (2012). Motivational Interviewing: moving from why to how with autonomy support. Int. J. Behav. Nutr. Phys. Activ. 9, 1–9. doi: 10.1186/1479-5868-9-19

 Richard, W., Venker, J., den Herder, C., Kox, D., van den Berg, B., Laman, M., et al. (2007). Acceptance and long-term compliance of nCPAP in obstructive sleep apnea. Eur. Arch. Oto Rhino Laryngol. 264, 1081–1086. doi: 10.1007/s00405-007-0311-3

 Roecklein, K. A., Schumacher, J. A., Gabriele, J. M., Fagan, C., Baran, A. S., and Richert, A. C. (2010). Personalized feedback to improve CPAP adherence in obstructive sleep apnea. Behav. Sleep Med. 8, 105–112. doi: 10.1080/15402001003622859

 Rotenberg, B. W., Murariu, D., and Pang, K. P. (2016). Trends in CPAP adherence over twenty years of data collection: a flattened curve. J. Otolaryngol. Head Neck Surg. 45, 1–9. doi: 10.1186/s40463-016-0156-0

 Rudilla, D., Landete, P., Zamora, E., Román, A., Vergara, I., and Ancochea, J. (2021). MEntA Program based on motivational interview to improve adherence to treatment of obstructive sleep apnea with continuous positive airway pressure (CPAP): a randomized controlled trial. Open Respir. Arch. 3:100088. doi: 10.1016/j.opresp.2021.100088


 Sawyer, A. M., Canamucio, A., Moriarty, H., Weaver, T. E., Richards, K. C., and Kuna, S. T. (2011). Do cognitive perceptions influence CPAP use? Patient Educ. Couns. 85, 85–91. doi: 10.1016/j.pec.2010.10.014

 Sawyer, A. M., King, T. S., Hanlon, A., Richards, K. C., Sweer, L., Rizzo, A., et al. (2014). Risk assessment for CPAP nonadherence in adults with newly diagnosed obstructive sleep apnea: preliminary testing of the Index for Nonadherence to PAP (I-NAP). Sleep Breath. 18, 875–883. doi: 10.1007/s11325-014-0959-z

 Scarpina, F., Bastoni, I., Cappelli, S., Priano, L., Giacomotti, E., Castelnuovo, G., et al. (2021). 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. 12:428. doi: 10.3389/fpsyg.2021.588767

 Schulz, K. F., Altman, D. G., Moher, D. and The CONSORT Group. (2010). CONSORT 2010 statement: updated guidelines for reporting parallel group randomised trials. BMC Med. 8:18. doi: 10.1186/1741-7015-8-18

 Shannon, R., Donovan-Hall, M., and Bruton, A. (2017). Motivational interviewing in respiratory therapy: What do clinicians need to make it part of routine care? A qualitative study. PLoS ONE 12:e0187335. doi: 10.1371/journal.pone.0187335

 Soderlund, P. D. (2018). Effectiveness of motivational interviewing for improving physical activity self-management for adults with type 2 diabetes: a review. Chronic Illn. 14, 54–68. doi: 10.1177/1742395317699449

 Sparrow, D., Aloia, M., DeMolles, D. A., and Gottlieb, D. J. (2010). A telemedicine intervention to improve adherence to continuous positive airway pressure: a randomised controlled trial. Thorax 65, 1061–1066. doi: 10.1136/thx.2009.133215

 Stepnowsky, C. J. Jr., Bardwell, W. A., Moore, P. J., Ancoli-Israel, S., and Dimsdale, J. E. (2002). Psychologic correlates of compliance with continuous positive airway pressure. Sleep 25, 758–762. doi: 10.1093/sleep/25.7.758

 Sugiyama, A., Shiota, S., Yanagihara, M., Nakayama, H., Tsuiki, S., Hayashida, K., et al. (2021). The role of long-term continuous positive airway pressure in the progression of obstructive sleep apnoea: a longitudinal cohort study. J. Sleep Res. 2021:e13374. doi: 10.1111/jsr.13374

 Tricco, A. C., Lillie, E., Zarin, W., O'Brien, K. K., Colquhoun, H., Levac, D., et al. (2018). PRISMA Extension for Scoping Reviews (PRISMAScR): checklist and explanation. Ann. Intern. Med. 169, 467–473. doi: 10.7326/M18-0850

 Tucker, J. S., D'Amico, E. J., Ewing, B. A., Miles, J. N., and Pedersen, E. R. (2017). A group-based motivational interviewing brief intervention to reduce substance use and sexual risk behavior among homeless young adults. J. Subst. Abuse Treat. 76, 20–27. doi: 10.1016/j.jsat.2017.02.008

 Van Nes, M., and Sawatzky, J. A. V. (2010). Improving cardiovascular health with motivational interviewing: a nurse practitioner perspective. J. Am. Acad. Nurse Pract. 22, 654–660. doi: 10.1111/j.1745-7599.2010.00561.x

 Velasquez, M. M., Stephens, N. S., and Ingersoll, K. (2006). Motivational interviewing in groups. J. Groups Addic. Recov. 1, 27–50. doi: 10.1300/J384v01n01_03


 Visniauskas, B., Perry, J. C., Gomes, G. N., Nogueira-Pedro, A., Paredes-Gamero, E. J., Tufik, S., et al. (2021). Intermittent hypoxia changes the interaction of the kinin–VEGF system and impairs myocardial angiogenesis in the hypertrophic heart. Physiol. Rep. 9:e14863. doi: 10.14814/phy2.14863

 Weaver, T., and Grunstein, R. (2008). Adherence to continuous positive airway pressure therapy. Proc. Am. Thorac. Soc. 5, 173–178. doi: 10.1513/pats.200708-119MG

 Weaver, T. E. (2019). Novel aspects of CPAP treatment and interventions to improve CPAP adherence. J. Clin. Med. 8:2220. doi: 10.3390/jcm8122220

 Weaver, T. E., Maislin, G., Dinges, D. F., Bloxham, T., George, C. F., Greenberg, H., et al. (2007). Relationship between hours of CPAP use and achieving normal levels of sleepiness and daily functioning. Sleep 30, 711–719. doi: 10.1093/sleep/30.6.711

 Webb, T., Joseph, J., Yardley, L., and Michie, S. (2010). Using the internet to promote health behavior change: a systematic review and meta-analysis of the impact of theoretical basis, use of behavior change techniques, and mode of delivery on efficacy. J. Med. Internet Res. 12:e1376. doi: 10.2196/jmir.1376

 Whittington, K., Simpson, L., Clay, M., Tierney, J., and Harris, D. (2020). Identification and treatment of obstructive sleep apnea by a primary care team with a subset focus on chronic pain management. PLoS ONE 15:e0237359. doi: 10.1371/journal.pone.0237359

 Williams, N. J., Jean-Louis, G., Brown, C. D., McFarlane, S. I., Boutin-Foster, C., and Ogedegbe, G. (2014). Telephone-delivered behavioral intervention among blacks with sleep apnea and metabolic syndrome: study protocol for a randomized controlled trial. Trials 15, 1–10. doi: 10.1186/1745-6215-15-225

 Xu, Q., Xie, H., Lin, Y., Yao, Y., Ye, Z., Chen, J., et al. (2020). Family support is beneficial to the management and prognosis of patients with obstructive sleep apnoea. Ann. Palliat. Med. 9,1375–1381. doi: 10.21037/apm-19-310

 Yang, X., Yang, J., Yang, C., Niu, L., Song, F., and Wang, L. (2020). Continuous positive airway pressure can improve depression in patients with obstructive sleep apnea syndrome: a meta-analysis based on randomized controlled trials. J. Int. Med. Res. 48:0300060519895096. doi: 10.1177/0300060519895096

 Zhang, C., Lv, J., Zhou, J., Su, L., Feng, L., Ma, J., et al. (2015). The effect of CPAP treatment on EEG of OSAS patients. Sleep Breath. 19, 1121–1124. doi: 10.1007/s11325-014-1097-3

 Zimmerman, E., Arnedt, J. T., Stanchina, M., Millman, R. P., and Aloia, M. S. (2006). Normalization of memory performance and positive airway pressure adherence in memory-impaired patients with obstructive sleep apnea. CHEST J. 130, 1772–1778. doi: 10.1378/chest.130.6.1772

 Zozula, R., and Rosen, R. (2001). Compliance with continuous positive airway pressure therapy: assessing and improving treatment outcomes. Curr. Opin. Pulm. Med. 7, 391–398. doi: 10.1097/00063198-200111000-00005

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Rapelli, Pietrabissa, Manzoni, Bastoni, Scarpina, Tovaglieri, Perger, Garbarino, Fanari, Lombardi and Castelnuovo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyg-12-705364-t001.jpg
Author,
year

Aloia
etal
(013)

us

Bakker
etal
(2016)

us

Dantas  PT
etal

(2015)

Jean:
Louis
atal
(2017)

us

Laietal.
(2014)

CH

LoBue IT
atal
(2014)

Olsen
etal
(2012)

AU

Pengo
etal
(2018)

UK

Roecklein US,
etal
(2010)

Rudla
etal
(2021)

sP

Sparrow
etal
(2010

us

Country Study aim*

sample
size ()

N=227
TAU=T4

To compare.
‘motivational
enhancement
intervention ((G) vs.
TAU vs. educational
group (ED) in
improving
adherence to
CPAR and
self-efficacy and
decisional
balance

To compare.
motivational
enhancement
intervention ((G) vs.
TAU inimproving
adherence to
CPAP and sleep
duration

TAU = 42
16=41

To compare
‘motivational
interviewing (G) vs.
TAU vs. educational
group (ED) in
improving
adherence to
CPAP, conviction,
and confidence,
and daytime
sleepiness

TAU = 20
16 =21

To compare N =380
motivational-based  ED = 143
intervention (G} vs. /G = 160
EDinimproving
adherence to

physician-

recommended

assessment

N =100
TAU =561
G=49

To compare
motivational
enhancement
intervention (G) vs.
TAU in improving
adherence to CPAP,
self-efficacy, risk
perception,
outcome
expectancies,
daytime
sleepiness, and
quality of life

To compare
motivational
enhancement
intervention (G} vs.
TAU inimproving
adherence to CPAP
and daytime
sleepiness

N =40
TAU =20
16=20

N=106
ED=53
1G=53

To compare
motivational
interviewing (G) vs.
educational
intervention (£D) in
improving
acceptance and
adherence to
CPAP, daytime
sleepiness, risk
perception,
health-related
quality of ife,
self-efficacy, and
satisfaction with
therapy

N=112
TAU=36

To compare
posiive (G-+) and
negative framed
messages (G-)
based on
motivational
strategies and TAU
inimproving
adherence to
GPAP and daytime
sleepiness

To compare
motivational
enhancement
intervention (G) vs.
TAU inimproving
adherence to
CPAP, apnea, side
effects of CPAP
use, daytime
sleepiness

N=30
TAU= 16
G=14

N=83
TAU =42
G=41

To compare
motivational
interviewing (G) vs.
TAU inimproving
adherence to
CPAP, motivation,
perceived
competence,
quality of life,

emotional state,
and social
relations.

N=250
ED=126
16=124

To compare
motivational
enhancement
intervention (G) vs.
educational group
(ED)inimproving
adherence to
CPAP, daytime
sleepiness,
sleep-related
symptoms,
depression,
behavioral
alertness, CPAP
selt-efficacy, and
decisional
balance

1G(+) =36 1G(

Age (rs):
Mean
(D),
range

Male
gender:

n(%)

TAU=524 TAU=67
(11.8) an
ED=47.0 ED=148
(1.4 ©0)
G=517 1G=45
(100) ©2)

TAU=63.9 TAU=28
7.4 (66.7)

IG=638 IG=27
) 9

ED=564 ED=18
5 86)
TAU=57.1 TAU=16
(106) ©0)
G=562 1G=13
(112) ©5)

ED:57.9
(13.0)

16:602
(13.6)

TAU: 51
(100
1G: 53
(10.0)

TAU = 42
®2)
1G=41
®4),

TAU:
55.65(8.25)

o7

16:68.55
(132)

ED:57.74

(951)
1G:85.14
(12.59)

ED:38
7)
1G:31(62)

TAU:635  TAU: 31
(12.5)
: 467
(122)

IGH =37 IG(-): 471

1.7)

TAU:
46.10
(11.50)

1G: 46.60
(11.30)

1G: 30%

TAU:
57.51
(1219
1G: 61.35
(13.11)

TAU: 28
1G:32

ED:54.0
@5.0-
620)

16:56.0
@.0-
630)

ED: 105
©3.3)

1G: 100
80.7)

ED=287%

16=288%

BMI
(kg/m):
Mean (sD);
range

TAU =358
®4)
ED=350

AU =306
(4.5)
1G=316
59

ED:
<25=149%;
25-
30=21.3%;
>30=638%

iG:

<25=10%;
25-

30=21.2%;

>30=688%

TAU =293
6.4)
1G=286
65

TAU: 34
(6.99)
16:33.93
(5.44)

ED: 34.65
2%
1G: 34.28
®.71)

TAU: 87.3
(1.7
IG(+:36.0
8.3)
16()363
.6

TAU: 26% TAU: 4218 TAU: 11.25

.61)
16: 42.06

®91)

NR

ED: 359;
31.9-42.1
1G: 34.4;
30.1-40.1

ESS  AHI

events/h (SD)

TAU=119 TAU =482
61) @62

ED=126 ED=461
49 (232

16 =457

238

6

16
62

TAU=T.T
@.2)
IG=84
@8

TAU = 23.7
(15.9,31.4)
1G=218

(17.4,31.0)

NR

NR

TAU=9
69

16G=95
©8)

TAU =282
(203,53.6)
16=307

(206, 52.2)

TAU: 1055
©21)
1G:8.95
674

TAU: 44.45
(25.18)

1G: 44.05
(16.90)

ED: 1114
(6:32)
1G:10.82
“.41)

ED: 3239
(20.32)
1G:36.23
(27.78)

TAU: 119 NR
©.1)

1G(+): 108
6.3

1G0H): 1.2
©2

TAU: 45.82
(@2.38)

1G: 42.69
34.39)

4.15)
1G: 11.92
(6.50)

TAU: 13.02
.29
1G:10.35
@59

TAU: 49.95
(17.85)

16: 46.30
(18.80)

ED: 110 ED: 405

8.0-150)  (21.064.0)
1G: 100 1G: 36.0
(6.0-15.0)  (22.0-63.0)

Follow-

points**

TO-T1-

T2-T3-
Te-T12

To-Te-
T2

ED = Moderate TO-T1-T2
215:5 (24);
Severe > 30:

16 (76)

TAU = Moderate
>15:5(25);
Severe >30:

T0-T6

Tw-Ti-
T

TO-Ti-
T3-Té-
Ti2

TI-T2-
T3-T12

Tow-Téew

T2w-T3

To-Te-
T2

Primary
outcomes:
measure

Adherence to
CPAP:
Machine
usage
tunight)

Adherence to
CPAP:
Machine
usage
(night), %
days of CPAP
use

Adherence to
CPAP:
Machine
usage
(wright); %
days of CPAP
use

Adherence to
recommended
0sAS
evaluations:
directly asked

Adherence to
CPAP:
Machine
usage
(wright)

Adherence to
CPAP:
Machine
usage
(Wnight); %
days of CPAP
use

Adherence to
CPAP:
Machine
usage
(night)
Acceptance
of CPAP:
rejection rate

Adherence to
CPAP:
Machine
usage (total
hours)

Adherence to
CPAP:
Machine
usage
(vright)
Sef-reported
CPAP usage:
CPAP/BIPAP
Questionnaire

Adnerence to
CPAP:
Machine
usage
(vright)

Acherence to
CPAP:
Machine
usage
(vright)

Secondary  Drop-out
outcomes: N (%)
measure

Selfefficacy and TAU: 25
decisional ©3)
balance: ad oo ED: 27 (33)

meastre 16: 26 (36)

Sleep duration  TAU: 16
(38%)
1G: 15(36%)

AHI

Daytime

sleepiness: ESS

Conviction: VAS

0-10

Confidence:

VAS 0-10

NR ED:47
(25%)
1G:30
(16%)

Risk perception  TAU: 1

and a1

Expectancies:

ad hoc measure

Daytime

sleepiness: ESS

Self-efficacy:

SEMSA

Quaity of fe:

FOSQ, CSAQLL,

SF-36

Daytime TAU:2

sleepiness: ESS /G: 1

Daytime NR
sleepiness: ESS
Self-efficacy:
SMSA

Benefts: SMSA
Risk perception:
SMSA
Health-relatect
quality of fe:
FOSC
Satisfaction with
Therapy and
Therapist:
STIS-R

Daytime TAU: 11

sleepiness: ESS  (30.5)
1G(+):6
(14%)
1G(): 8
(21.63%)

Side effects of
GPAP use: SEQ
Apnea: GSAQLI
Daytime
sleepiness: ESS
Readess,
Motivation,
Knowledge and
Social support:
ad hoc measure

TAU:
1G4

Motivation:
open-ended
questions
Perceived
competence:
CEPCA

Quality of lfe:
VAWBS-A
Daytime
sleepiness: ESS
Emotional state,
Activites, and
social relations:
ad hoc measure

TAU: 2
1G:1

ED: 14
1G: 12

Daytime
sleepiness:
FOSQ
Sleep-related
symptoms: SSC

Depression:
CESD
Behavioral
alertness: PVT
cPAP
Self-Efficacy: ad
hoc measure
cPAP
Decisional
Balance: ad hoc
measure
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Adherence declined over
time for althree groups.
Among moderate users (2
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Night, SE = 0.40;
p=0002).

ALTS, average nightly
‘acherence was 99.0
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adherence to
CPAP—percentage of days.
of use >4h (89.8%
p=0.01), mean effective
use per effective day (6.2
P =0.000) at T2, compared
with TAU and IN groups.

No significant differences
between the two arms
regarding acherence to
OSAS evaluation or
treatment.

The 1G had better GPAP use:
(higher daily CPAP usage by
2M/d) [Cohend = 1.33,p <
0.001), a fourfold increase
i the number using CPAP
for 270% of days with 24
hd (o < 0.001) compared
with TAU at T,

TAU: Tiw = 2.9 (25,

T1=26(23:T8=24
(29

tw =551
TI=48(16:T3=44(18)
During the frst month,
intervention group patients.
showed a higher number of
nights with a device use
>4h, Average treatment
‘adherence n the T1 (days of
therapy with at least 4h per
night on the total number of
days from device delivery)
Was 77.6%in IG and 55.7%
inTAU (o = 0.022). No
significant differences in
other follow-up points.
Adherence declined over
time n the two groups. The
number of hours of CPAP
use per night in the 1G at T1,
T2, and T3 was significantly
higher compared with TAU
{p <0.005). No significant
between-group difference at
Ti2.

TAU: T1 =3.25 2.89);
T2=3.22(276; T3=3.16
(269 T12=3.00 (3.18)
485 (2.55);
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(6% rejection rate)
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rejectionrate) (0 = 0.004). At
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GPAP commencement in
the IG (4% rejection rate)
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rejection rate) was st
significant, (p = 0.002)

The G(+) showed
significantly greater CPAP
usage after 2 weeks (total
use 53.7  31.4h)
compared to the IG(-) (35.6
27.4) and TAU (408
33.5h, p < 0.05); however,
o differences were seen at
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There was no difference in
objective average daly use
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between-group at T2w and
T3, butin both groups, the
daily use of CPAP.
decreased. Individuals in the
1G with seif-report measure:
reported using CPAP longer
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adherence-reported levelis
significantly higher in IG
F1.29) = 7-13.p < 0.06]
TAU: Tow = 7.11 (8.45)

T3 =66.43 (32.07)
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For CPAP adherence,
statistically significant results
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(b < 0.01), with a mean
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The intervention had a
significant effect on CPAP
adherence: median
observed CPAP use in
patients in /G was
‘approximately 1 hinight
higher than in subjects of
AU at 6 months (o = 0.006)
and 2 hnight higher at 12
months (p = 0.004)

Resuts (secondary
outcomes)

For self-efficacy at T12 /G had
the highest mean confidence
score for moderate PAP users
and ED had the highest mean
confidence score for high users,
but there were no significant
group diferences.

TAU: TO = 20.96 (2.68):

T3 = 2061 (4.49); T6 = 21.00
(5.06); T12 = 19.83 (6.29)
ED:TO: 21.11 321, T3
(4.50: T6 = 21.04 5.09)
T12=2098(5.19)

1G: T0 = 20.63 (3.26);
T3 = 2248 (3.08): T620.96
(423 T12 = 21.25 (4.89)

For decisional balance the
moderate user group (= 2 but <
6 fnight) of IG demonstrated a
higher index score at T12 when
compared to the average of
other two groups for moderate
users (o = 0.04).

TAU: TO = 47.11 (6.02);

T8 = 4551 (7.67), T6 = 45.51
(7.90); T12 = 45.08 (10.65)
ED:TO = 46.32 (5.70);

T3 = 46,33 (7.69); T6 = 44.66
(9.14); T12 = 45.76 (8.38)

1G: TO = 45.28 (6.94)

T3 = 46,13 (6.23); T6 = 45.91
(6.95): T12 = 46.61 7.47)

There were no significant
differences in sleep curation,
either over time within arms.

1.05

1G showed lower AHI (2.7;
p=0.019) at T2 when compared
with the ofher two groups. For
‘conviction, no differences were
detected. Confidence was higher
inthe /G group at T2 than at Tt
{p = 0.000). The ESS presented
a significant reduction
{p=0.000)in the /G and the IN
{p = 0.008) but was higher n the
TAU p = 0.015).

NR

No between-group diferences
on Risk perception, Outcome
expectancies and in any score of
the three health-related
qualiy-of-ife scales. The G had
greater improvements in ESS by
2.2 units (o < 0.001) and
SEMSA by 0.2 units (o < 0.012)
compared with TAU.

Bothin the G and TAU, ESS.
was lower at the 3rd, 6th, and
12th month than at baseline with
no significant diferences.
between the two groups

For ESS, no between-group
iferences, but the main effect
for time emerged (TI-T3 mean
ESS: 10.045.6.73,p < 0.0
T2-T3 mean ESS: 8.90vs. 6.73,
p <0.01). For SMSA, 1G showed
greater self-efficacy than TAU
but not significantly (3.42 vs.
3.11). A significant main eflect for
time is reported for the reduction
in risk perception between T1
and T3 (o < 0.05) in al patients.
Asignificant main effect for time
is reported for better
health-related quality of e from
T1107T2, from T2t0 T3, and
from Tt o T3 (all p < 0.01).

The STTS-R was not correlated
with adherence at any of the
three follow-up points.

ESSimproved in all patients.
(baseline 11.0(6.0) vs. ESS at 2
weeks 9.2 (6.9) points, p <
0.0001) with no significant
differences among groups. There
‘was o difference between 2 and
6 weeks.

Groups did not differ in rates of
GPAP side effects, daytime
sleepiness, or symptoms
between time points. There was
amain effect of ime on
symptoms due to the expected
decrease in symptoms over time
[F1,26 = 1549, p < 0.01]
Readiness at T2w precicted total
therapy hours at T3

(b = ~207.97, Sef = 94.60, p <
0.05), readiness improved
significantly over time

[F1,26 = 4944, p < 0.05].

GEPCA was significantly higher
in /G at T3 with a mean
difference of 4.61 (95% Cl, 3.49
105.72) (o < 0.001). VAWBS-A
‘was significantly higher in /G at
T3 (o < 0.001.). No statistically
significant differences were
observed for ESS when
‘comparing the before-after
change between the treatment
anms at T3, but there were
statistically significant differences
found when comparing the
outcomes between the two
study groups.

CPAP adherence was
significantly associated with a
greater recuction in sleep apnea
symptoms and depressive
symptoms and a greater
improvement in functional status.
AtT6 and T12/G scored
significantly higher than TAU on
self-efficacy and decisional
balance

TAU(sel-efficacy): T6 = 4.2,
30-48,T12=42,30-50
IG(self-efficacy): T6 =4.4,
38-50,T12=46,36-50
TAU(decisional balance):
T6=-3.0, ~10.5-4.0;
Ti2=-20,-11.0-4.0
IG(decisional balance): T6 = 1.2,
-60-7.0,T12= .0-6.0

AHI, Apnea-Hypopnea index; AU, Australia; CEPCA, Questionnaire of Evaluation of Perceived Competence in Adherence to CPAP in OSAS; CES-D, the Center for Epidemiological Studies Depression; CH, China; CSAQLI, Calgary
Steep Apnea Qualty of Life Index; ESS, Epworth Sleepiness Scale; FOSQ, Functional Outcomes of Steep Questionnaire; IT, taly; PT, Portugal; PV, Psychomotor Vigience Tesk; SEMSA, Sef-Efiicacy Measures Of Sleep Apnea; SEQ,
The Side Effects Questionnaire; SF-36, Short Form-36 Health Survey Questionnaire; SMSA, Sel-Efiicacy Measure for Sleep Apnea; SR, Spain; SSC, Sleep Symptoms Checklist; STTS-R, The Satisfaction with Therapy and Therapist

Scale-Revised; UK, The United Kingdom; US, The United States; VAS, Visual Analog Scale; VAWBS-+

Visual Analogical Well-Being Scale for Apnoea.

*Patient-Reported Outcomes in bold; *Psychological data measurements in bold. Where not otherwise specified, times are expressed in months.
1 Only significant p-values were reported. NR, ot reported.
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