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Key Points  

• Despite initial uptake and adherence to PAP treatment, ongoing use is generally not 

maintained by 3-6 months.  

• Continued support (phone calls, booster sessions) are recommended for improved 

adherence outcomes. Positive messages around PAP that are repeated frequently and ease 

of access to health professionals are crucial. 

• Approaches to identify the characteristics of those most at-risk of non-adherence should be 

explored at the time of OSA diagnosis and again at 1-2 weeks after initiating treatment. 

• Individualised and tailored interventions can optimise adherence. The patient’s perspective 

- feeling heard and concerns met – is an important consideration. 

 

Synopsis 

Continuous positive airway pressure (PAP) is still the most efficacious treatment for 

obstructive sleep apnea (OSA) when used effectively. Since the availability of PAP 39 years 

ago there have been considerable technological advances such as quieter, lighter and smaller 

machines with better humidification. However, adherence to treatment is still a major problem. 

This paper will review studies published on behavioural interventions aimed at improving the 

uptake and maintenance of PAP treatment (January 2016-February 2020). It will discuss 

underlying factors in the poor uptake and discontinuation of treatment and the role of 

qualitative research to better understand the patients’ perspective.  
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BACKGROUND  

Prevalence and Burden of OSA 

OSA is a prevalent sleep disorder characterised by chronic fragmentation, intermittent hypoxia 

resulting in considerable comorbidity and mortality 1. Recent research estimated 1 billion men 

and women aged 30-69 years had OSA with and without symptoms and in some countries there 

is a prevalence of up to 50% 2. OSA is also prevalent in older adults 3 with a burgeoning cost 

to health care systems 4. Untreated OSA in older adults was associated with increased 

utilization of primary care visits and hospital admissions, occurring 5-10 years before the 

diagnosis of OSA 4. With a rapidly ageing population, 5 it is crucial to screen earlier for OSA 

and optimise current treatment approaches 6.  

Effects of PAP Treatment 

PAP therapy stabilises nocturnal oxygen saturation levels, normalises sleep architecture, 

improves daily functioning and reduces physical, psychological and neurocognitive co-

morbidity when used effectively 7,8. PAP treatment potentially reduces the risk for adverse 

cardiovascular events 9. However, in the large SAVE trial (Sleep Apnea Cardiovascular 

Endpoints),10 the low PAP usage of 3.3 hours/night was a factor in not reducing CVD mortality 

over 3.7 years 11. Moreover, the CVD patients were possibly more concerned about their 

cardiac diagnosis compared with their OSA as many were asymptomatic 12. PAP treatment 

must be perceived by the individual as having physical and psychological benefits. Moreover, 

poor adherence in large clinical trials impedes the evaluation of PAP on comorbidities 13. 

Effective PAP use can reduce accidents in the workplace and on the road and improve 

neurocognitive function and mood 14-17. However, not all cognitive deficits are reversed 18. 
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Despite these positive effects, one night of not using PAP can result in the return of apneas and 

hypopneas and associated impairments/risks 13. 

There is wide inter-individual variability in the subjective and objective response to hours of 

PAP use. Improved subjective and objective sleepiness 19 and quality of life ratings occurred 

with >5 hours of PAP per night, 14 whilst 7 hours produced the most effective improvement in 

symptoms 16. Four hours or more of PAP use can improve neurocognitive function 20 whilst 6 

hours can normalise memory 16. However improving neurocognitive function with PAP may 

be dependent on the presence of daytime sleepiness which in turn influences adherence 21.  

Even one hour of PAP is better than no PAP 22, whilst using PAP across the night, every night 

potentially  beneficial health outcomes. 

Challenges with PAP Adherence 

Despite considerable technological advances to equipment including humidifiers and the 

availability of quieter and more portable machines, PAP adherence continues to be low. In the 

first week to six months the dropout rate ranges from 5-50% 23 with the first three days being 

critical 24. Adherence thresholds to PAP usage 25-27 of 4.7 hours per night or 4 hours on 70% of 

the nights used is problematic for sustaining positive health outcomes when most individuals 

sleep for approximately 7 hours each night.  

Factors that may determine the uptake and continuation of PAP therapy include race/ethnicity, 

socio-economic and income status, education level, age, obesity, gender, smoking, as well as 

nasal congestion and nasal function i.e., deviated septum; however, outcomes in terms of 

continuation of treatment are variable despite the presence of these factors within the individual 

28-30. Treatment intervention in asymptomatic patients is particularly challenging. Patients who 

are minimally symptomatic have a reduced likelihood of successful PAP treatment compared 

with those with persistent symptoms of being sleepy 31,32. 
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Challenges around Side Effects of using PAP  

Mask-related difficulties with leakages, skin soreness and overall mask discomfort often drive 

discontinuation. The type of mask selected at titration impacts on initial acceptance. Switching 

to a different mask was associated with a 7.2 odds ratio of giving up PAP treatment in the first 

year 33 even with a 61% resolution of physical difficulties occurred. Women were 1.2 times 

more likely to change masks, which may relate to most masks being originally designed for 

men. Other commonly reported side-effects include nasal stuffiness, a dry mouth/throat and 

frequent awakenings, claustrophobia, as well as the general inconvenience of using the device 

and maintaining/cleaning equipment 23,34-38.  

Technological improvements such as trialling different mask interfaces 39-41 or, enhancing 

device capability such as heated humidification 42,43 and flexible pressure delivery 44,45 are 

continually being tested. In a meta-analysis, auto-titrating PAP resulted in an extra 13 

minutes/night around six weeks than those using fixed-pressure PAP and heated humidification 

results in an additional 0.37 hours of PAP use 46. Craniofacial phenotyping 47 and engineering 

approaches for customising mask interfaces to fit the individual 48 appear to be important future 

strategies for enhancing PAP adherence. 

 

PATIENTS’ PERSPECTIVE: QUALITATIVE RESEARCH IN PAP USAGE 

In their guidance document on complex interventions, the Medical Research Council alluded 

to the importance of considering qualitative methodologies for the development and evaluation 

of complex treatments 49. PAP is a complex intervention and several qualitative methodologies 

have been adopted to explore the barriers and facilitators of PAP use. PAP naïve patients do 

not all start from the same baseline and the need for more consideration of their perspective 
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and willingness to undertake this difficult treatment is backed up by numerous cross-sectional 

and some longitudinal qualitative investigations. Some individuals struggle using their PAP 

machine, which they believe identifies them as ill, odd or not able to take care of themselves 

50-53 or they experience side effects, which have repeatedly been voiced as a barrier to continued 

PAP use 50,51,54-57. Social support can help many patients increase their PAP use and includes 

spousal support 50,51,54-56,58,59. However, not all spousal input is the same and partners who are 

too invasive can negatively impact on PAP use 58. Regular PAP users find themselves having 

to utilise internal means, such as willpower, positive attitudes and self-efficacy 54,55,60, and 

engage in a cost-benefit evaluation 55,59. If advantages (especially the elimination of negative 

consequences of OSA and witnessing improvements in functioning) outweigh the 

disadvantages, this can lead to engagement in the treatment. From these qualitative studies, 

adherence to PAP is not a one-stop decision where patients either adhere or not, but a dynamic 

process.  

In a qualitative study with 61 patients prescribed PAP, Zarhin and Oksenberg explored the 

dynamic nature and found ambivalence towards PAP in both regular users and those who 

rejected PAP outright/after one night of use 53. There was evidence in both groups that the 

behaviour (use PAP vs. reject PAP) is not synonymous with specific beliefs about PAP. Those 

who accepted it sometimes doubted its use, and those who rejected it sometimes re-evaluated 

their decision. Even 18 months after rejecting the PAP, individuals in the non-adherent group 

had doubts around rejecting the treatment and queried potential benefits. In the adherence 

group, patients reported not being satisfied with this non-aesthetic treatment. They were 

ashamed of using it in front of partners or grandchildren and frustrated that it was not a cure 

for OSA.  
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Many adherers reported intermittent interruptions in use either while traveling or during the 

night, i.e., taking the mask off in the middle of the night after waking up. Often patients report 

taking off the mask after a few hours of use in order to be “free” 53 of the machine and finally 

get a “proper sleep” 59. This mask off behaviour might be driven by the cut-off information of 

4 hours, in the literature as a level of optimal use, despite evidence for continued improvement 

beyond this cut-off 16. This behaviour is witnessed clinically, yet it is rarely investigated 

quantitatively. In a recent commentary 61 it was suggested how the decision to wear PAP to 

bed occurs during waking hours, whereas the middle of the night is a time where decision-

making is impaired. The decision to keep the mask on after waking up in the middle of the 

night may be impaired by sleep inertia, heightened emotions during our circadian night, or the 

sleep/bed context i.e., a sleeping partner who cannot offer support. In summary, PAP use is a 

dynamic process, and future research (quantitative and qualitative) which requires more 

explicit investigation.  

 

BEHAVIOURAL TREATMENT INTERVENTIONS TO INCREASE ADHERENCE  

This section provides a background of behavioural treatments used to increase adherence and 

includes psychosocial interventions; cognitive behavioural therapy (CBT); motivational 

enhancement; standard care and educational programs; and combined treatments.   

A review of educational, supportive and behavioural approaches showed that most studies used 

more than one intervention to address PAP adherence 62. In treatment naïve patients, 

behavioural therapy showed the largest effect of 1.44 hours of additional PAP usage and more 

patients using their machine for > 4 hours/night, compared with supportive and educational 

interventions 62. 
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Psychosocial Interventions 

The work by Bandura 63,64 on social cognitive theory (SCT) created another perspective on the 

impact of psychosocial factors which could be applied to PAP adherence. This  perspective is 

based on self-efficacy and how an individual can stick with and maintain a treatment when 

faced with considerable difficulties. Risk perception of the disorder, outcome expectancies of 

the treatment process and the coping mechanisms are key components of this model 65-67. 

Components of self-efficacy can be explored using the Ways of Coping questionnaire 67 and 

the self-efficacy measure in sleep apnea (SEMSA) 68. Self-efficacy has been assessed at 

numerous time points of PAP treatment 65,66,69,70 however it is unclear whether it changes with 

PAP usage or is a baseline predictor of adherence 71-73. However an increase of one point higher 

on the self-efficacy scale did predict one more hour of PAP usage in the intervention group at 

6 months 71,72, and lower self-efficacy scores indicate the need for increased support 69,74.  

Cognitive Behavioral Therapy (CBT) 

CBT for PAP adherence was initially a combination of components that educated patients on 

their disease severity and efficacy of treatment, helped set goals and discussed realistic 

treatment expectations 75. No group adherence differences were found at one and four weeks 

however by 12 weeks the intervention group used their PAP for 3.2 hours longer compared 

with the control group 75. Two brief behavioural therapies (education and motivational 

enhancement) decreased PAP drop-outs compared with standard care at three months 76. A 

group-based CBT approach  increased PAP use by 2.9 hours/night and uptake at one month, 

compared with treatment as usual (TAU) 71. 

Motivational Interviewing/Enhancement 

The Health Belief Model explores the cues, e.g. health, partner or health professional cues, that 

enable individuals to initiate and continue to use PAP despite encountering difficulties 77. 
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Combining motivational interviewing around healthy lifestyles (diet/exercise) to increase 

positive expectations associated with change i.e., of using PAP, resulted in an additional 1.5 

hours/night compared with the control group at 12 months 78. 

In a 3-arm randomised control trial (RCT) there was no difference in the rate of decline in PAP 

adherence across 12 months between educational, motivational enhancement and standard care 

groups but usage decreased in all groups 79. Retrospectively stratifying patients based on 

adherence in the first week, motivational enhancement appeared more effective in moderate 

users, high users responded more to the educational intervention, and low PAP users did not 

show benefits. Patient profiling at this early stage to tailor the best intervention for the 

individual may enhance adherence 79,80. 

A brief motivational enhancement education program plus standard care increased PAP usage 

by 2 hours/night with a 4-fold increase in adherence compared with standard care at three 

months 81. Self-efficacy was also increased in this intervention. In a health action process self-

efficacy, outcome expectations and risk perception all improved PAP adherence at 3 months 

82. However, unequal time exposure for both control arms of these studies highlights the 

ongoing difficulties around what constitutes ‘standard care’.  

A proof of concept trial aimed to increase PAP in previously non-adherent patients  83. 

Following an educational session, if there was less than a 25% improvement in adherence, 

patients were randomised to either motivational enhancement treatment or self-management 

treatment. Both additional interventions were effective (based on > 4 hours/night) highlighting 

effective interventions for baseline non-adherent PAP. 
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Standard Care and Educational Programs 

Standard patient education is difficult to assess as the specific content, evaluation and 

effectiveness of the programs used is often lacking 84. Educational strategies include slide 

presentations, videos, general discussions/demonstrations. Timing of PAP education pre or 

post titration, and personal contact often determines PAP uptake and adherence. A 4-tiered 

intervention strategy with reinforced sessions (additional per need) compared with standard 

care, increased PAP usage to > 5 hours/night from 3-12 months. High rate PAP users could 

account for this finding 85 however the frequency of the booster sessions is a more likely long 

term factor. 

An early seminal multimodal intervention compared with standard care increased adherence 

by 1.6 hours/night at six months 86. However, this program was labour intensive and expensive. 

A more recent but less intensive multimodal intervention of individual education and a slide 

presentation in a group setting enhanced PAP usage by >1 hour/night 87.  

Telehealth and Support-Based Approaches 

Telephone counselling and peer support may provide feasible, cost-effective programs to 

improve PAP adherence88. In a parallel RCT of 379 OSA patients, five sessions of telephone-

based coaching (15-20 mins) increased both the proportion of adherent users and PAP usage 

after four months of treatment 89.   

In a smaller parallel RCT of 40 OSA patients, daily phone reinforcement messages from their 

sleep doctor, in the first week and at one month increased adherence. This outcome was not 

sustained at one year 90.  After using PAP for one month, 146 OSA patients were randomly 

assigned to a 1-hour group-based education intervention or to no education resulting in no 

differences in adherence 91. Early support in the initiation process, and ongoing support appears 

necessary to optimise ongoing adherence to PAP 92.  
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In a study of 3100 OSA patients, an intensive support program (physicians and nurses) 

significantly increased PAP adherence relative to usual care (6.9 vs. 5.2 hours/night) after two 

years 93. The program reduced sleepiness, improved mood, quality of life, and lowered CVD 

morbidity and mortality. Partners and family accompanied the patient during the follow-up 

care. In another similar study, (predominantly nurse-led) positive outcomes were observed on 

PAP adherence at one year highlighting personal contact roles 94. 

A pilot study of “peer buddies” (experienced PAP users) was introduced to promote adherence 

in veteran OSA patients 95. The peer buddies shared their experiences and coping strategies 

which improved usage at 3 months. Patient satisfaction of the peer buddy system was high and 

correlated to adherence. 

The Role of Partners in PAP Adherence 

The presence of a partner increases PAP usage compared to no partner 96 97 potentially 

improving the bedpartner’s sleep 98. In a review approaching spousal support from a dyad 

framework perspective, social support (ways of coping and response to stressors) and control 

were significant adherence factors. 99. A small study introducing a 1-day educational program 

including partners did not significantly increase adherence 100. In a CBT study, social support 

was a significant factor in adherence but not partner participation 71. Being unmarried and 

having more variation  in bedtimes  ( > 75 minutes) was associated with more non-adherence 

at one month 101. Overall the role of the immediate social environment and important close 

relationships appear to positively impact adherence 69. 
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UPDATED RESEARCH: BEHAVIOURAL TREATMENT INTERVENTIONS TO 

INCREASE ADHERENCE  

This section extends an earlier review of behavioural interventions to improve PAP adherence 

102. It focusses on new approaches that have emerged in the last 4 years and explores their 

impact and practicality. 

Methods 

An electronic search was conducted using Scopus, Medline, PsychInfo and Embase databases. 

The search terms included (‘Sleep Apnea’ OR ‘Obstructive Sleep Apnea’) AND (‘CPAP 

Adherence’ OR ‘Continuous Positive Airway Pressure’ OR ‘Positive Airway Pressure’) AND 

(behavio?r* intervention* OR ‘Behavi?r* Therap*’ OR ‘behavio?r* treatment’). The search 

was limited to include full-text and English language publications between the 1 January 2016 

and 8 February 2020 and included only articles which outlined a behavioural intervention to 

increase PAP adherence. All articles were reviewed for relevance by title, abstract and if 

necessary full-text. We excluded articles if they (1) did not focus on behavioural interventions, 

(2) did not outline a randomised control trial and (3) did not include a measure of PAP 

adherence as an outcome and (4) did not include adult subjects. 

Results 

The combined search produced 128 articles of which 44 were duplicates. After filtering the 

selection based on the exclusion criteria, 12 articles were selected for inclusion 103-114. We 

serendipitously found two additional papers 115,116 from searching the references as we were 

reviewing potential articles for inclusion in review. Fourteen articles therefore met inclusion 

criteria and are outlined in Table 1. One 110 of the 14 articles did employ an RCT design and 

was therefore selected for inclusion, however, the authors did not statistically compare the 
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effects of the intervention and control groups on adherence outcomes due to not reaching the 

required sample size, but instead reported effect sizes. 

Psychosocial Interventions 

A different modelling approach (CPAP-SAVER) was introduced to increase PAP adherence in 

66 patients randomised to the intervention or usual care 112. The Theory of Planned Behaviour 

seeks to understand how personal, social, internal and environmental factors influence what 

individuals intend to do and what they do. Attitude, social pressure, anxiety, self-efficacy, or 

perceived personal control were key components. Within the first week of using PAP the risks 

and benefits were explored, with a  video, education handouts an adherence report card and 

nurse led telephone calls. At one-month adherence (4 hours on 70% of nights)  was not different 

between the groups on weekly hours 154.1 hours (intervention) vs. 161 hours (control).  

However, positive attitude and beliefs around PAP use was significantly higher in the 

intervention group compared with the control group. These positive responses around PAP may 

positively influence adherence.  

Twenty couples were randomised to a couple orientated education, patient only education or 

usual care 110. Though this study was designed as an RCT the target sample size was not reached 

and comparisons between the interventions were not made. However, within the couple 

oriented intervention PAP use improved by 1.6 hours between 1 week and 1 month but returned 

to baseline levels at 3 months, again highlighting how few studies maintain initial adherence.   

118 PAP patients were randomised to either a targeted intervention exploring social cognitive 

perceptions (TI) around OSA and PAP usage or usual care (UC) 111. TIs are theory based and 

customised towards the patients’ specific characteristics. There were 4 x timed interventions 

from pre-diagnostic PSG, to one week of using PAP. A patient response of < 3 on the SEMSA 

resulted in exploring that specific identified domain in the next session 68.  At one week the TI 
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group were using PAP for 35 minutes longer than the UC group which was not maintained at 

three months.  PAP usage was high at one week (6.1 hours) in both groups which dropped to 

4.8 hours at three months, highlighting support roles.  

Motivational Enhancement 

Motivational Enhancement previously used in PAP studies aims at empathetically and 

collaboratively directing ambivalence associated with change to enable a positive outcome 

such as PAP adherence. An open-label parallel-arm of 83 OSA and established or at-risk CVD 

patients were randomised to PAP education or PAP education plus motivational enhancement 

103. Regular appointments were offered for both groups whilst the motivational enhancement 

group had 2 psychologist led appointments with 6 phone calls over 32 weeks. At 6 months 

there was an 80-minute increase in adherence in the PAP plus motivational enhancement group, 

whilst at 12 months adherence was 97 minutes longer however there was considerable drop-

out at this time-point. The motivational enhancement intervention was effective independently 

of baseline sleepiness, self-efficacy, depression and insomnia symptoms and place of 

recruitment.  

CBT  

Insomnia is prevalent comorbid disorder in patients with OSA 117. A CBT intervention for 

insomnia (CBT-I) involved 145 patients who had both diagnosed OSA and insomnia 118. In this 

RCT patients underwent 4 sessions of CBT-I or treatment as usual (TAU). All patients received 

standard care for PAP. Follow-up was at 1 week, 3 and 6 months and data were downloaded 

and reviewed. The CBT-I group increased their adherence by 61 minutes along with insomnia 

symptoms reducing to subclinical. Higher functional beliefs and sleep efficiency of 84% at 6 

months were significant. Unequal face to face time for the TAU group was a limitation with 

no significant differences in mood, sleepiness or fatigue.  
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Educational Programs 

212 at-risk patients for low adherence were randomised to attend either an educational video 

or usual care before a split night study for an OSA diagnosis and PAP titration 106. The 4-

minute video (SAVE-CPAP), contained information about untreated OSA, benefits of using 

PAP and what is a sleep study. At 30 days there was no significant group differences in hours 

of PAP (3.3 vs. 3.5 hours/night UC). CPAP adherence was greater if patients had attended 

college for  ≥4 years and if they responded positively to a statement about using PAP every 

night. Targeting “at-risk” PAP non-users early is important but recruitment in this group is also 

difficult. 

Telehealth Approaches 

Seven studies have assessed the utility of telemonitoring to improve PAP adherence 

104,105,107,108,114-116 with varying effects.   

A multicentre RCT of 306 patients with moderate to severe OSA and high cardiovascular risk 

evaluated the effects of a multimodal telemonitoring program to reduce blood pressure (BP) 

after 6 months of auto-titrating PAP treatment 116. The telemonitoring system included home-

based measures of BP and physical activity / sleep duration (actimetry) for 3 days before PAP 

initiation and after 6 months of treatment; quality of life and symptom questionnaires at 

baseline and at 6 months; with PAP adherence and side effects data. The telemonitoring did 

not reduce systolic BP compared to usual care at 6 months, however PAP usage was 

significantly higher (5.3 vs. 4.8 hours/ night). Other RCTs have shown that PAP treatment 

alone does not reduce cardiovascular morbidity or mortality, 9,10 which may in part be explained 

by poor adherence. Empowering patients to be engaged in and to monitor their own PAP 

management using telemonitoring appears to improve adherence, quality of life and daytime 

sleepiness 116 despite the lack of  effect on cardiovascular risk.  
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In post-ischemic stroke patients with co-morbid moderate to severe OSA, a simpler 

telemonitoring intervention (Infomart Web, Fisher and Paykel Healthcare) increased at-home 

auto-titrating PAP usage compared to usual care at 6 months (4.4 vs. 2.1 hours/night) 108. The 

intervention consisted of daily reports of PAP adherence, pressures, mask leak and residual 

respiratory events which were reviewed weekly by sleep lab staff. Patients were contacted via 

phone if the weekly mean usage time had dropped below 4 hours/night with 5  mins calls 108. 

Telemonitoring reduced daytime sleepiness (ESS) and systolic BP levels in post-stroke patients 

further supporting its use to address poor compliance in this vulnerable clinical population. 

Telemonitoring (T4P Vision Web Portal) using similar daily reports delayed the time to the 

first technical intervention after PAP initiation, though the proportion of interventions were not 

different than usual care 104. In this study of 47 patients, the early monitoring of technical 

problems via the web portal appeared to be an important factor in improving adherence at 3 

months compared to usual care (5.7 vs. 4.2 hours/night).   

In contrast, another telemonitoring system (MyOSA-OXigen Salud web database) that also 

captured similar daily information (adherence, pressures, leak and residual respiratory events) 

did not improve auto-titrating PAP usage (4.9 vs. 5.1 hours/night), quality of life or daytime 

sleepiness (ESS) compared to usual care after 3 months 114. The “alert” criteria for the sleep 

lab staff to intervene in this study did differ from Hoet et al. 104: (Turino, leak >30 L/min for 

>30% of the night, or usage of <4 h/night on two consecutive nights vs. Hoet, leak >50 L/min, 

residual AHI >10/h, or PAP use <3 h on three consecutive nights) which may account for the 

inconsistent results, whilst patients in the latter study used auto-titrating PAP. Though 

telemonitoring did not improve adherence compared to usual care in this trial it was 

significantly less expensive and more cost effective in terms of reducing the number of clinic 

visits. Patients did however report lower satisfaction with this intervention 114.  
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The use of automated feedback messaging delivered alone, or in combination with 

telemedicine-delivered education improved PAP usage compared to usual care or telemedicine 

education alone at 3 months 105. In this 4-arm RCT of 556 patients, nightly average adherence 

was 4.4 vs. 4.8 vs. 3.8 vs. 4.0 hours/night for telemonitoring alone (automated feedback 

messages based on device usage, U-Sleep™), combined telemonitoring with telemedicine 

education (2 x 15 min web-based OSA education sessions), usual care, and telemedicine 

education alone, respectively. After the 3 month intervention had ceased, adherence gradually 

declined to similar levels as those observed in patients who had never received feedback when 

followed-up at 1 year suggesting that sustained telemonitoring feedback was necessary to 

maintain higher adherence. Technology-based solutions that provide automated feedback 

directly from PAP devices may offer a cost-effective strategy to motivate patients to improve 

their adherence, however their utility needs to be assessed over the longer term.  

An earlier and smaller RCT 107 that tested the same telemonitoring system of text message 

feedback (U-Sleep™, ResMed) over the same treatment period of 3 months, reported no 

difference in adherence compared with usual care.  However, the telehealth approach did 

positively impact on health professionals time thus reducing pressure on health care services 

107. When adherence was assessed after a short follow up period of 1 month using 

telemonitoring (Restraxx™, ResMed) there was no significant difference in auto-titrating PAP 

usage, when compared to usual care or weekly phone calls (5.0 vs. 5.1 vs. 3.9 hours/night), 

however this 3-arm RCT did have a small sample size of 51 patients which limits the 

interpretation of these results 115. 
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SUMMARY 

Innovative interventions to improve PAP adherence over the last four years have resulted in 

effective outcomes in the initial treatment (1 week to 1 month)  or no significant effect over 

this period 106,112. However, those studies that have assessed adherence over the longer term (3 

months to 1 year) have produced minimal or negative adherence outcomes 110,111. The 

exceptions were in two co-morbid populations with interventions of motivational enhancement 

with follow-up at 12 months and CBT-I at 6 months 113. Four 104,105,108,116 of the seven 

telemonitoring RCTs increased adherence at 3 months 104,105 and 6 months 108,116 while 3 studies 

showed no difference compared to usual care at 1 month 115 or 3 months 107,114.  

 

CLINICAL CARE POINTS 

1. Exploring baseline patient characteristics including self-efficacy i.e., SEMSA 

assessment, can be useful to identify those patients who are at-risk of not taking up PAP 

or dropping out. 

2. Using targeted interventions based on patient’s cognitive perceptions to OSA and PAP 

treatment increases adherence. 

3. Being diagnosed with OSA is a time of considerable change with associated stress. 

Motivational enhancement with a goal-orientated and very personal approach may be 

more useful for populations more at-risk of non-adherence. Asking questions around 

“what is the patient prepared to do and how important is it for that person to learn to 

adapt to this chronic disorder?” 

4. Both CBT-I and motivational enhancement were effective in comorbid populations at 

6 and 12 months follow-up. Booster sessions (phone calls, telemedicine, face to face 
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sessions) and ongoing contact with a known health professional appear to be crucial 

components of long-term adherence. 

5. The effectiveness of telehealth approaches was variable. Beneficial effects of 

telemonitoring may be dependent of several factors e.g. baseline patient characteristics, 

method and regularity of the feedback delivered, alert criteria thresholds for triggering 

an ‘intervention’. Reduced time commitment and costs for patients i.e., for clinic visits, 

and less burden on health services costs and professional input are factors requiring 

exploration in future telehealth interventions.  

Points Around Enhancing PAP Usage 

• Health – stopping breathing has medical consequences. 

• Relief of symptoms – waking with a headache, dry mouth or bruised ribs! 

• Partner disturbance – snoring and apneas; sleeping separately – explore the 

relationship? 

• Weight loss - previously no energy to exercise and potentially explore diet to enhance 

weight loss which may reduce PAP pressure. 

• Education around normal sleep and aging – along with what happens when OSA is left 

untreated. 

• Fear of the treatment and fear of the consequences of not treating the sleep disorder. 

• Need for regular follow-ups. 
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TABLE 1: AN UPDATE ON BEHAVIOURAL INTERVENTIONS FOR IMPROVING ADHERENCE WITH POSITIVE AIRWAY 

PRESSURE IN ADULTS 

 

Author Study Design  

1. Type 

2. Intervention Group 

(IG) 

3. Control Group (CG) 

4. Assessment time 

point(s) 

Subjects  

 

 

Intervention Strategy and Description Impact on CPAP Adherence 

Bakker et 

al. 2016 
103 

1. Psychosocial 

intervention 

2. Standard care plus 

motivational 

enhancement therapy 

(MET)  

3. Standard care 

4. 6- & 12-month follow-

up 

83 patients with 

moderate to severe 

OSA and 

established 

cardiovascular 

disease (CVD) or 

at risk of CVD  

(IG: n=41; CG: 

n=42) 

 

Patients in the IG received 1-hr face-to-face 

MET sessions at baseline and week 1 by a 

trained psychologist. Sessions included an 

educational video component. Patients also 

received a 10–30minute telephone call from 

the same psychologist at weeks 3, 4, 8, 12, 

20 and 32. Key components for intervention: 

assessing readiness and confidence to 

change; discussing current knowledge of 

OSA and CPAP on health and patient 

perception as well as setting goals and 

identifying rewards for adherence. 

6 month: IG’s average daily 

CPAP use was 99 min/night 

higher compared with CG 

(4.4±2.9 vs. 3.3±2.7 h/night, 

respectively, p=0.003). 

 

12 month: in a subset of 52 

patients (IG: n = 26, CG: n = 26) 

who went on to use CPAP for 12 

months, adherence was higher in 

the IG by 97 min/night compared 

with CG (4.3±2.9 vs. 3.2±2.8 

h/night, respectively, p= 0.006).  
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Fernandes 

et al. 2019 
115 

1. Technological 

intervention 

2. Two intervention 

arms: 

a. IG1: Phone-

call support 

b. IG2: 

Telemonitoring  

3. Usual care 

4. 4-week follow-up 

51 patients with 

moderate to severe 

OSA  

(IG1: n=18; IG2: 

n=12; CG: n=21) 

IG1: Patients received regular phone calls by 

study staff over a 4-week period in which 

staff  assessed patients self-reported 

adherence and addressed issues relating to 

patient’s clinical status/treatment. Each call 

lasted approximately 7 minutes. The number 

of calls made to each patient ranged from 4-7 

(M=4.4) over the 4-week period with the 

frequency determined by the study staff’s 

perceptions of patient needs.   

 

IG2: Patient CPAP devices were fitted with a 

telemonitoring unit which enabled CPAP 

data to be collected on a daily cycle and 

transmitted wirelessly to a secured web 

portal accessible by study staff. If low daily 

compliance was detected, a management 

CPAP protocol was activated by a respiratory 

therapist. This protocol was based on an 

algorithm in order to detect and correct 

adverse effects and reinforce CPAP 

compliance in a timely manner.  If necessary, 

a provider technician performed  home visits 

and resolved issues (e.g. changing interfaces, 

placement of humidifier). 

4-week: No significant 

differences  found in mean daily 

CPAP use between IG1, IG2 and 

CG (3.9± 2.6 vs. 5.0±1.8 vs. 

5.1±2.5 h/day, respectively, 

p=0.296) 
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Guralnick 

et al. 2017 
106 

 

1. Educational 

intervention 

2. Brief educational 

video 

3. Usual Care 

4. 30-day follow-up 

212 newly 

diagnosed OSA 

patients 

(IG: n=99; CG: 

n=113) 

Patients watched a 4-minute educational 

video on consequences of untreated OSA and 

the importance/benefits of CPAP prior to 

undertaking a polysomnogram (PSG) for 

OSA diagnosis and receiving CPAP within 2 

weeks of the PSG. 

 

 

30-days: No significant 

differences found between IG 

and CG on: mean daily CPAP 

use (3.3±2.5 vs.3.5±2.2 h/night, 

p=.44); number of days used 

(18.7±10.6 vs.21.5±9.2, p=.045); 

percentage of days used ≥4h 

(44.5±35.4 vs. 47.1±34.6 %, 

p=.58) and Medicare CPAP 

adherence rates (32.3 vs. 31.9 %, 

p=1). 

Hoet et al. 

(2017) 104 

1. Technological 

intervention 

2. Telemonitoring 

3. Usual care  

4. 3 month follow-up 

46 newly 

diagnosed OSA 

patients 

(IG: n=23; CG: 

n=23) 

Patient CPAP devices were linked to a 

telemonitoring unit which transmitted patient 

CPAP data (e.g. daily report of usage, mask 

leaks, CPAP pressure, and residual apnea 

hypopnea index)  to practitioners via a web 

portal. Sleep laboratory technical staff 

connected to this web portal and analysed 

patient’s data twice per week. If problems 

were identified (e.g. air leaks >50 L/min, 

residual AHI >10/h, or CPAP use <3 h on 3 

consecutive days) patients were called to 

arrange a visit with staff to resolve.    

 

3 month: Average CPAP 

compliance was significantly 

better for the IG compared to CG 

(5.7±1.6 vs. 4.2±1.9 h/night, 

respectively, p=0.018) 

In all, 64% of CG and 82% of IG 

patients were considered to be 

adherent (i.e. using CPAP for  ≥4 

h/night) at 3 months (p=0.35). In 

adherent patients, longer nightly 

use of CPAP was observed in the 

IG at 3 months compared to CG 

(6.2 [4-8.1] vs. 5.2 [4-7.5] 

h/night, respectively, p=0.027). 
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Hwang et 

al. 2018 
105 

1. Technological 

intervention 

2. Three intervention 

arms: 

a. IG1: Web-

based 

educational 

program  

b. IG2: CPAP 

telemonitoring 

with automated 

patient 

feedback 

c. IG3: included 

both IG1 and 

IG2 

intervention 

arms 

3. Usual Care 

4. 90-days follow-up 

556 newly 

diagnosed OSA 

patients 

(IG1: n=164; IG2: 

n=125; IG3: 

n=138; CG: 

n=129)  

IG1: Emailed link to the OSA educational 

program and received an appointment 

reminder call 2 weeks before their Home 

Sleep Apnea Testing (HSAT) class. The 

OSA program  included educational videos 

about the pathophysiology of OSA, health-

related risks of OSA, an introduction to 

CPAP therapy, and assessment process 

details. Patients diagnosed with OSA were 

emailed a link to the CPAP educational 

program during their 1-week trial of CPAP. 

It outlined information on how to properly 

use CPAP, potential benefits of treatment on 

health and daytime vigilance, methods of 

acclimating, and equipment care instructions. 

Both educational programs were self-paced, 

interactive and typically lasted 15 minutes.  

 

IG2: Patient CPAP devices were linked to a 

web-based application (U-Sleep; ResMed 

Corp) which receives and interprets device 

data and provides automated feedback 

through messages via the patients preferred 

method (i.e. text messaging, e-mail, phone 

call, or a combination). For example, if 

CPAP usage thresholds were met, a message 

was automatically sent to the patient 

providing encouragement to improve use or 

positively reinforcing successful adherence. 

 

IG3: included both IG1 and IG2 components 

90 days: Average daily CPAP 

use was significantly higher in 

the IG2 and IG3 groups 

compared to CG (4.4±2.2, and 

4.8±2.3 vs. 3.8±2.5 h/day, 

respectively; p=0.0002 for both), 

but not for IG1 (4.0±2.4 vs. 

3.8±2.5 h/day, p=0.10). The IG2 

and IG3 groups also showed a 

significant increase, compared 

with CG, in the proportion of 

days that CPAP was used (76.6 

and 78.3% vs. 64.8%; p= 0.0001 

and p=0.0004, respectively) and 

in Medicare adherence rates 

(65.6 and 73.2% vs. 53.5%; p= 

0.003 and p=0.001, 

respectively). No significant 

differences found between IG1 

and CG in proportion of days 

that CPAP was used (68.6 vs. 

64.8%, p=0.28) and in Medicare 

adherence rates (61.0 vs. 53.5%, 

p= 0.07).  
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Luyster et 

al. 2019 
110 * 

 

1. Pilot; Psychosocial 

intervention 

2. Two intervention 

arms:  

a. IG1: Couples-

orientated 

education and 

support  

b. IG2: Patient 

only education 

and support  

3. Usual Care 

4. 1- & 3- months 

 

30 newly 

diagnosed OSA 

patients and their 

partners 

(IG1:n=8; 

IG2:n=10; 

CG:n=12) 

 

IG1: both patient and their partner attended 

two 1-hr face-to-face sessions and then each 

person independently received a 20-min 

follow-up telephone call 1-week after the 

completion of session 2. Both sessions and 

telephone calls were conducted by a trained 

respiratory therapist.   

Session 1: delivered before PAP setup and 

included educational videos about OSA and 

PAP, a demonstration of PAP, structured 

conversations about common and individual 

PAP concerns and goal setting with support 

of the partner in mind. Session 2: delivered 

1-week after PAP set up and included a 

review of patient’s data with a focus on 

identifying barriers of PAP use and further 

goal setting.  

Telephone call focused on reviewing goals, 

overcoming barriers and tailoring support 

from their partner.  

IG2: same as IG1 but partners did not 

participate. 

IG1: a medium increase in hours 

of PAP use of 1.4hr from 1 week 

to 1 month was observed 

(95%CI; d=0.52), but a medium 

to large decrease of 1.6hr 

occurred from 1 month to 3 

months (95%CI; d=−0.63). A 

similar pattern was observed in 

IG1 for percentage of days with 

≥ 4 hr  with a 16% increase of 

PAP use from 1week to 1month 

(95%CI; d=0.38), and a 10.2% 

decrease from 1 month to 3 

months (95%CI; d=−0.63). 

 

IG2: a medium increase in hours 

of PAP use of 0.5hr from 1 week 

to 1 month was observed 

(95%CI; d=0.50) and a medium 

to large decrease of 0.5hr 

occurred from 1 month to 3 

months(95%CI; d=-0.63).  A 

similar pattern was observed in 

IG2 for percentage of days with 

≥ 4 hr with a 15.2% increase of 

PAP use from 1week to 1month 

(95%CI; d=0.25), and a 8.9% 

decrease from 1 month to 3 

months (95%CI; d=−0.63). 

 

CG: a large decrease in hours of 
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PAP use of 0.7hr was observed 

from 1 week to 1 month (95%CI; 

d=0.92) and a small decrease of 

0.3hr was observed 1 month to 3 

months (95%CI; d=0.26). A 

similar pattern was observed in 

CG for percentage of days with ≥ 

4 hr with a 10.4% decrease of 

PAP use from 1week to 1month 

(95%CI; d=1.38), and a 5.2% 

decrease from 1 month to 3 

months (95%CI; d=−0.30). 

Munafo et 

al. 2016 
107 

1. Technological 

intervention 

2. Web-based automated 

telehealth messaging 

programme 

3. Standard care 

4. 90-day follow-up 

122 newly 

diagnosed OSA 

patients 

(IG: n = 58; CG: 

n = 64) 

Patients received CPAP device plus a 

pamphlet about U-sleep—a web-based 

application which receives CPAP data and 

messages patients and providers via text and 

email on customizable set rules (i.e. no 

CPAP data from patient received for 2 

consecutive days, CPAP usage <4 h for 3 

consecutive nights, median mask leak >24 

L/min for 2 consecutive days, AHI > 15/h for 

5 consecutive days, CPAP usage met 

Medicare criteria for adherence). When 

usage falls, messages are sent to encourage 

patients to use CPAP more regularly and 

alerts are triggered to providers to further 

assist patients in CPAP management. 

90 days: No statistically 

significant differences found 

between IG and CG on average 

daily CPAP use (5.1±1.9 vs. 

4.7±2.1 h/day, respectively, 

p=0.24) or percentage of days 

used CPAP ≥4 h (70.2±26.7 vs. 

63.3±28.5 %, respectively, 

p=0.17). 
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Nilius et 

al. 2019 
108 

1. Technological 

intervention 

2. Telemonitoring plus 

support 

3. Standard care 

4. 6 month follow-up 

80 patients with 

moderate to severe 

OSA and who had 

suffered an 

ischemic stroke 

within the last 3 

months 

(IG: n=40; CG: 

n=40) 

Patients PAP devices transmitted PAP data 

(e.g. adherence, leakage, pressure, AHI) to 

an online web portal and was evaluated by 

researchers weekly. If mean PAP usage time 

had dropped below 4h/night over a week the 

patient was contacted via telephone to 

resolve problems and increase motivation 

through negatively framed educational 

messages and reinforcement of their 

knowledge about their OSA  treatment by 

conducting a standardised semi-structured 

clinical interview questionnaire. 

Conversations were limited to 5 minutes and 

a personal visit by the service provider was 

offered, if problems could not be solved 

online or on the telephone.  

6 month: Average CPAP daily 

usage was significantly better for 

the IG compared to CG:(4.4±2.5  

vs. 2.1±2.2 h, respectively; 

p=0.000063). Percentage of days 

of CPAP used for ≥4h was 

significantly better in IG 

compared to CG (57.3±34.5 vs. 

27.5±32.5 %, respectively, 

p=0.00025). 

    

  

     

    

   

 

Pengo et 

al. 2018 
109 

1. Educational 

intervention 

2. IG1: received 

positively framed 

messages about CPAP 

IG2: received 

negatively framed 

messages about CPAP  

3. Standard Care 

4. 6-week follow-up 

112 newly 

diagnosed OSA 

patients 

(IG1: n=36; IG2: 

n=37; CG: n=39) 

Patients were read out either positively (IG1) 

or negatively (IG2) framed messages during 

their CPAP collection appointment and 

during 6 weekly, 2-3-minute, non-interactive 

phone calls by a researcher. During phone 

calls patients listened to the researchers' 

messages and any questions were directed to 

the clinical team. Laminated labels with the 

printed framed messages were also attached 

to their CPAP machines.  

6 week: No significant 

differences found between IG1, 

IG2 or CG for average daily 

CPAP use (3.5±2.7h/night vs. 

2.6±2.2 h/night vs. 3.1±2.7 

h/night; respectively p=0.679). 

 

 



34 

 

Pepin et 

al. 2019 
116 

1. Technological 

intervention 

2. Multimodal 

telemonitoring web-

based platform 

3. Usual Care 

4. 6-month follow-up 

 

306 patients with 

moderate to severe 

OSA and at least 

one cardiovascular 

disease (CVD) or 

at elevated risk of 

CVD  

(IG: n=157; CG: 

n=149) 

Received remote home telemonitoring 

equipment which recorded systolic and 

diastolic home self-measured blood pressure, 

physical activity as well as CPAP adherence, 

leaks, and residual events. The data was 

transmitted to medical staff members via 

secured websites and provided an integrated 

care management system. The system 

allocated predefined interventions to home 

care providers when for example, side 

effects, leaks, residual sleepiness or 

persistent residual events were noted by 

either the patient via online questionnaires or 

the monitoring equipment and action would 

be taken to resolve these issues. Physicians 

were in charge of the appropriate 

management of residual events or CPAP lack 

of efficacy. Additional home or sleep clinic 

visits were organised when required. 

6 month: Average daily CPAP 

use was significantly higher in 

IG compared to CG (5.28±2.23 

vs 4.75±2.50 h/day, respectively; 

p=0.05). 
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Sawyer et 

al. 2019 
111 

1. Pilot Psychosocial 

intervention 

2. Tailored intervention 

targeting social 

cognitive perceptions 

of OSA/PAP treatment 

3. Usual care 

4. 1-week & 1- and 3- 

month follow-up 

118 newly 

diagnosed OSA 

adults  

(IG: n=61; CG: 

n=57) 

Delivered in 4 phases: (1) pre-diagnosis, (2) 

post-diagnosis using PSG, (3) immediately 

post-PAP titration PSG and (4) 1-week post 

home PAP use; was 30-60minutes in 

duration, was guided by a protocol and 

scripted templates and delivered by a trained 

registered nurse in either face-to-face 

sessions or by telephone. The content 

addressed cognitive perceptions of the 

diagnosis and treatment, outcome 

expectancies with PAP treatment and PAP 

treatment self-efficacy, all domains of Social 

Cognitive Theory. Participant scores from 

the Self-efficacy Measure in Sleep Apnea 

(SEMSA), Epworth Sleepiness Scale and 

Functional Outcomes of Sleep Questionnaire 

were assessed at each of the 4 phases and 

used to tailor the intervention for each 

individual. For example, if a participant 

scored >3.0 on a SEMSA subdomain domain 

(e.g. risk perception), the intervention 

activity addressing that domain was not 

addressed in the intervention phase. 

No significant differences found 

in  average PAP use between IG 

and CG at 1-week (6.4±2.01 

vs.5.8±1.35 h/night, respectively, 

p=0.20), 1-month (5.1±2.05 vs. 

5.1±1.66 h/night, respectively, 

p=0.90) and at 3-month 

(4.8±2.27 vs. 4.7±1.85 h/night, 

respectively, p=0.89). 

 

Shapiro 

2019 112 

1. Psychosocial 

intervention  

2. CPAP-SAVER based 

on  Theory of Planned 

Behavior plus 

Standard Care 

3. Standard Care 

66 newly 

diagnosed OSA 

patients  

(IG: n=33; 

CG:n=33) 

All intervention components (unless 

specified) were delivered during the first 

week of CPAP use and were scripted. It 

included: (1) two support phone calls by a 

registered nurse during week 1&2 of CPAP 

use focusing on social pressure and building 

a subjective norm to adhere to CPAP; (2) a 

1 week: No significant 

differences found between IG 

and CG on weekly average 

CPAP use (37.9 vs. 34.7 h, 

respectively, t=-0.834, p=0.408) 

and adherence rates (78.8 vs. 

72.7 %, respectively, 
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4. 1-week & 1-month 

follow-up 

web-based video and educational sheet 

delivered and reviewed by a trained research 

assistant (RA) with 21+yrs as a respiratory 

therapist. This  focused on OSA risks & 

CPAP benefits; and (3) a report card updated 

and reviewed with participants by the RA at 

week 1 & 4 containing personal data on AHI, 

CPAP setting use and self CPAP adherence 

grades to  improve self-efficacy.  

χ2(1,N=66)=0.083, p=.774), 

which adherence was defined as 

≥4h per night for 70% of the 

nights.     

 

1 month: No significant 

differences found between IG 

and CG on weekly average 

CPAP use (154.1 vs. 161.1 h, 

respectively, t=0.426, p=0.672) 

and adherence rates (69.7 vs. 

75.8%, respectively, χ2 (1, N = 

66) = .08, p = .782). 

Sweetman 

et al. 2019 
113 

1. Cognitive behavioural 

intervention 

2. Cognitive behavioural 

therapy for insomnia 

(CBT-I) plus CPAP 

usual care  

3. Usual Care  

4. 6-month follow-up 

145 participants 

with moderate to 

severe OSA and 

comorbid 

insomnia 

(IG: n=72; CG: 

n=73) 

4 consecutive weekly 45-minute individual 

or small-group sessions of CBT-I were 

delivered by a psychologist prior to starting 

CPAP. CBT-I components included bed 

restriction therapy, sleep psychoeducation 

and hygiene information, cognitive therapy, 

and relapse prevention. Participants were 

provided booklets to review concepts of 

therapy. Standard CPAP care was delivered 

after completion of CBT-I  which included a 

laboratory CPAP titration appointment with a 

sleep technician and CPAP set up 

appointments with qualified sleep 

nurses/technicians, who reviewed progress at 

1 week, 3 and 6 months using CPAP data. 

6 month: Average nightly CPAP 

use was 60.7 min higher (CI = 9 

to 113) in IG (M = 265.2 

min/night, CI = 226.2 to 304.2) 

compared to CG (M = 

204.5min/night, CI = 166.3 to 

242.7; t(158.36) = 2.30, p = 

0.023, d = 0.38). 

 

 

Turino et 

al. 2017 

1. Technological 

intervention 

100 newly 

diagnosed OSA 

Received a CPAP device equipped with 

mobile 2G (GSM/GPRS) technology capable 

3 month: No significant 

differences between IG and CG 
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114 1. Telemonitoring based 

strategy  

2. Standard Care  

3. 3-month follow-up 

patients 

(IG: n=52; CG: 

n=48) 

 

of sending information to a web database 

relaying daily information on CPAP 

adherence, CPAP pressures, mask leak and 

residual respiratory events. Automatic alarms 

for the provider were generated and then 

followed up by the pulmonary specialist 

medical officer of the CPAP provider who 

contacted the patient and provided individual 

problem solving. For example, providing 

suggestions on how to minimise unwanted 

symptoms such as dry mouth, providing 

specific interventions to improve compliance 

issues such as mask changing or applying 

saline nasal sprays;  and providing support 

for the patient with CPAP use. 

on average nightly CPAP use 

(5.1±2.1 vs. 4.9±2.2h/night, 

respectively, p=0.627) 

 

IG intervention group, CG control group, CPAP continuous positive airway pressure, PAP positive airway pressure, RCT randomised control 

trial, MET motivational enhancement therapy, OSA obstructive sleep apnea, ± standard deviation, M mean, CI confidence interval. *This study 

was an RCT design, but it did not report between-group comparisons in analysis. 
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