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Obstructive sleep apnea (OSA) is a form of sleep-disordered breathing disorder that occurs in 2-4% of the middle-aged population [1]. Adverse effects can include excessive daytime sleepiness, cognitive impairment, mood disturbance, systemic and pulmonary hypertension, motor vehicle crashes, occupational accidents, myocardial infarction, stroke and poor quality of life [2-15]., Continuous positive airway pressure (CPAP), administered through a nasal mask during sleep is usually the treatment of choice. However, up to 46% of OSA patients stop adhering to CPAP within 3 months of its initial prescription, and adherence declines further during the subsequent years [16-26]. 
     Clinical research has therefore sought methods to increase CPAP adherence. However, almost all of this research has focused on equipment modifications that may reduce side effects. Virtually no CPAP adherence research has tested methods to improve patient motivation, knowledge, or problem-solving ability. The absence of relevant data in these areas is striking, given that behavioral interventions effectively improve adherence and outcome in other challenging models of chronic disease [27, 28]. Pilot data suggest that patient educational literature, at least, may increase short term CPAP use [29] This promising finding must be confirmed in an adequately-powered study that also assesses OSA outcomes and long term adherence.

     One behavioral strategy which has shown great promise in other chronic conditions is motivational interviewing. This brief, pragmatic, and well-specified verbal intervention tailors advice to patient readiness, actively reduces barriers to change, and has proven to be highly effective for patients with substance abuse, tobacco use, and unhealthy eating [30, 31]. Whereas motivational interviewing provides a logical complement to patient education, it is more resource-intensive, especially if effective education can be provided through written materials.  The pragmatic value of motivational interviewing therefore depends on the extent to which it increases the benefits of education alone.
Obstructive sleep apnea (OSA) provides a significant scientific and clinical opportunity to improve adherence, for the following reasons:
1. OSA is prevalent, and has diverse negative effects if untreated. Even modest adherence gains could have significant impact.
2. Continuous positive airway pressure (CPAP) which is currently the gold standard of therapy for OSA is safe, highly efficacious, and widely available, but CPAP adherence is often poor.
3. CPAP adherence probably is influenced by modifiable behavioral factors.
4. Existing behavioral and educational data are difficult to interpret scientifically and apply clinically. 

RESEARCH PLAN
Statement of Hypothesis and Specific Aims

The objective of the proposed research is to evaluate whether CPAP adherence and OSA outcomes can be improved by patient educational literature and brief motivational interviewing.

Specific Aim 1: Develop a brief motivational interviewing intervention to increase CPAP adherence, and refine this intervention through an initial pilot trial among 20 OSA patients.

Hypothesis 1: Mean nightly use of CPAP, measured objectively during one-month periods before and after motivational interviewing, increases by at least 1.5 hours following intervention.
Specific Aim 2: Conduct a randomized clinical trial in 100 OSA patients to compare the immediate (6-week) and long term (6-month) adherence effects of educational literature alone (EDU) and EDU combined with motivational interviewing (EDU+MOT).
Hypothesis 2: Combined EDU+MOT increases mean nightly CPAP use significantly more than EDU alone.
Specific Aim 3: In the above clinical trial, determine the immediate and long term effects of EDU and EDU+MOT upon two important OSA outcomes: daytime sleepiness [as measured by the validated Epworth Sleepiness Scale (ESS)] and health-related quality-of-life (as measured by validated OSA-specific and generic scales).
Hypothesis 3a: EDU+MOT decreases daytime sleepiness significantly more than EDU.
Hypothesis 3b: EDU+MOT increases OSA-specific and generic health-related quality of life significantly more than EDU 

Hypothesis 3c: The effects of EDU+MOT on OSA outcomes are associated with improved adherence more than EDU alone.
General Protocol Overview

The entire series of study events, from identification of potential subjects to final assessment, is depicted in the flow chart figure. After subjects are identified and referred to the study by their physician, consented, and recruited, they will undergo assessment of personal and medical characteristics, CPAP characteristics and use, and OSA characteristics including daytime sleepiness, quality of life, and readiness to use CPAP. Eligible subjects will be randomized to either patient educational literature (EDU), or EDU combined with motivational interviewing (EDU+MOT). The primary outcome will be CPAP adherence, expressed as mean hours of nightly CPAP use. The secondary endpoints will be OSA outcomes (sleepiness and quality of life). These primary and secondary outcomes will be assessed at Week 9, to allow sufficient lag time for interventions to affect outcomes, and again at Week 29 to provide a 6-month follow up. After this final assessment, EDU subjects will be offered their choice of either MOT or their combination, or no intervention.
Schematic Overview of Randomized Controlled Trial Phase to Meet Specific Aims 2 and 3 























Conceptual Basis of the Proposed Intervention

Motivational interviewing: The methods of motivational interviewing (and its variant, “motivational enhancement therapy”) were developed by two psychologists William Miller and Stephen Rollnick [31] This system of nonconfrontational verbal techniques aims to increase the likelihood that a patient initiates and maintains a targeted pattern of behavior, and is based upon principles from motivational psychology and client-centered therapy. Rollnick and colleagues have modified classic motivational interviewing to specifically target health behaviors [31]; this modification forms the basis for the proposed intervention. Key components are an empathic-reflective listening style, the combined use of standard scaling questions and open-ended questions to assess motivation and the perceived pros and cons of changing, non-judgmental feedback about current behavior and the benefits of changing, generation of multiple solutions, and negotiation of specific attainable goals. 

One mechanism by which motivational interviewing may help nonadherent OSA patients is by resolving ambivalent attitudes towards using CPAP. For example, a patient may strongly prefer sleeping without the unnatural sounds and tactile sensations of CPAP, yet simultaneously acknowledge severe daytime somnolence. A patient may espouse the health benefits of using CPAP, but avoid using CPAP due to phobic responses to the mask. If a clinician endorses one side of such a conflict by directly urging CPAP use, such patients will tend to respond with negative affect, defense of the opposing alternative, and a passive failure to change. Such responses are often mistakenly attributed to denial, resistance, negativity, or poor insight; these unhelpful interpretations further impede behavior change. On the other hand, enabling a patient to clarify this ambivalence and articulate discrepancies between goals and behavior promotes informed decisions. Additional intervention components are elicitation of individualized goals and self-statements, formulation of goals in behavioral terms, emphasis on the perceived benefits of the new behavior, active problem-solving of barriers to change, promotion of patient self-efficacy, and customization (“tailoring”) of intervention to patient readiness. 

Although considerable research supports the model’s efficacy in the areas of alcohol, tobacco, and drug use, its potential to improve medical adherence is beginning to be revealed. For example, explicit motivational statements were part of a multi-component intervention that improved medication adherence and blood pressure in poorly controlled hypertensive patients [32, 33]. 

The Transtheoretical Model. Closely related to motivational interviewing principles, the Transtheoretical Model of Change [34] posits that the acquisition of healthy behavior and termination of unhealthy behavior is characterized by progressive movement through serial stages (precomtemplation, preparation, action, maintenance, and termination) and engagement in multiple processes (such as consciousness-raising, stimulus control, reinforcement, and helping relationships). Transtheoretical principles and motivational interviewing have typically been applied to complex multidimensional problems with salient hedonic aspects, such as substance abuse, overeating, smoking, inactivity, contraception, and high-risk sexual behavior. However, their generalizability to behaviors such as sunscreen use, oral hygiene, cardiovascular rehabilitation, and antiretroviral adherence suggests that the models also apply to CPAP. Although neither motivational interviewing nor the Transtheoretical model have previously been applied to CPAP nonadherence, both models map well onto the problem (see Figure, below).

Candidate’s original conceptual model of CPAP adherence
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Based on the literature reviewed above, it is apparent that CPAP elicits patient ambivalence, aversion, and other unhelpful responses. Whereas a “doctor’s order” to comply is unlikely to be effective in patients who are unmotivated, unprepared, or unwilling to adopt the desired behavior, motivational interviewing is designed for precisely these circumstances. Potential intervention targets include negative attitudes about CPAP, insufficient direct experience of CPAP efficacy, habituation to nocturnal dysfunction and daytime effects, unpleasant side effects, feasibility barriers, and device-related social concerns. In addition, “relapse” into nonadherence is a distinct stage that, though undesirable, does not necessarily represent a failure to change. Relapse interventions identify precipitants, develop feasible prevention strategies, and promote self-efficacy to reinforce a decision to adhere again. Motivational interviewing also highlights any positive reinforcement resulting from new behaviors [34] and the liberal use of social reinforcement [35]. Although social reinforcement for adherence has not previously been studied in isolation, it figures prominently into effective adherence interventions tested in hypertension [28, 36, 37] and asthma[38].
.

Summary:  The Justification and Significance of the Proposed Study

OSA provides a significant scientific and clinical opportunity to improve adherence, for the following reasons:
a) OSA is prevalent, and has diverse negative effects if untreated. Even modest adherence gains could have significant impact.

b) CPAP is safe, highly efficacious, and widely available, but CPAP adherence is often poor.

c) CPAP adherence probably is influenced by modifiable behavioral factors.

d) Existing behavioral and educational data are difficult to interpret scientifically and apply clinically. 

This proposal addresses an important research gap. Efforts to enhance CPAP adherence have focused almost exclusively on device modification. Results of existing behavioral trials are encouraging, but difficult to interpret due to the focus on complex and costly aggregate interventions, the lack of OSA outcome assessment, unclear statistical significance, or the lack of long term outcome evaluation. The study will help verify previous data [29] promising preliminary findings on the effects of patient education.

The proposed study is innovative and novel. It will test the incremental effect of combining patient educational literature with brief motivational interviewing. The latter intervention is efficacious in other difficult-to-change behaviors, models the CPAP situation well, but has never been tested in OSA. 
Description of the Overall Research Environment:
Sleep Laboratories

The UCLA Sleep Disorders Center is accredited by the American Academy of Sleep Medicine (AASM) and is a medical referral facility for the diagnosis and treatment of sleep disorders, and the key resource for sleep disorders research.  This Sleep Disorders Center is adjacent to the Cousins Center, on the B floor of the 300 Medical Plaza.  Patients who complain of excessive daytime sleepiness due to conditions such as obstructive sleep apnea, disturbance of the sleep-wake cycle, parasomnias (abnormal behaviors which occur during sleep), and insomnia (chronic inability to fall asleep or to stay asleep) are routinely evaluated at the Center. Inpatients and outpatients evaluations requiring diagnosis and treatment for sleep disorders including patients with frontal lobe epilepsy, neurosurgical, cardiovascular, stroke, and other diagnoses are also seen in the Sleep Lab. The Sleep Disorders Center provides a strong clinical service that is available for consultation with the present project. Polysomnography studies for this project will be recorded at the UCLA Santa Monica Sleep Disorders Laboratory and the General Clinical Research Center. 

The UCLA General Clinical Research Center (GCRC) is an 11-bed intensive research unit in the UCLA Center for Health Sciences aimed at translating basic research findings into practical new diagnostic and therapeutic procedures.  This facility is available to members of any clinical department.  This Center supports the clinical research aspects of many Cousins Center-affiliated studies, and is an important research resource for the inpatient studies proposed here.  

Interview rooms are available within the Outpatient Neurology Clinic and can be supplemented by the use of scheduled interview rooms In the Johnson’s Therapeutic Center located in the basement floor of 300 UCLA Medical Plaza.

Computers

Research Computing Infrastructure:  The UCLA NPI Information Systems Group is a subgroup of the larger UCLA School of Medicine Information Systems Unit.  The NPI supports an extensive clinical and research computing infrastructure consisting of a wide array of technological capabilities.  

Office

Dr. Alon Avidan, has offices in the Neurology Clinic on the B Floor of 300 UCLA Medical Plaza and the Reed Neurologic Institute.  The offices of Dr. Ronald Harper, the project’s mentor is located in the Neuropsychiatric Institute building, a 2-minute walk from MP300 and across the hall from the Reed Building
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Relapse prevention measures still advisable.





Stable adherence





Maintenance





Heavily reinforce adherence.


Help problem-solve any emerging barriers.


Prepare for lapses into nonadherence





Action





Start successfully adhering to CPAP





Preparation





Contemplation





Heavily reinforce the decision to adhere.


Promote patient's confidence to adhere.


Utilize available CPAP-related resources.


Discuss possibility of nonadherence.





Overt decision to begin adhering to CPAP





Aware of OSA effects but not how negative they are





Discuss ambivalence about daytime function.


Elicit perceived pros and cons of CPAP, OSA.


Highlight discrepancy between values, actions.





Precontemplation





(  Progress (Adherence)


Relapse  (Nonadherence)  (





Unaware that untreated OSA is a problem





Alternate use/nonuse to increase symptom awareness.


Focus on all OSA daytime effects experienced.


Solicit input from sleeping partner.


Determine personal threshold to increase use.





Eligible subjects referred to study by Sleep Disorders Clinic Physician or Sleep Disorders Laboratory Coordinator



























































































































































Run-in


































































































































































































































































































Intervention


































































































Informed consent, initial CPAP reading, assessment of demo-


graphics, medical features, daytime sleepiness, quality of life




















Assess CPAP use, daytime sleepiness, and quality of life
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(Eligible)











Randomize





EDU





EDU+MOT
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Post-intervention assessment of primary outcome (CPAP use) and secondary outcomes (daytime sleepiness, and quality of life)





9











Six-month assessment of primary outcome (CPAP use) and secondary outcomes (daytime sleepiness, and quality of life)
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