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Abstract: Obstructive sleep apnea (OSA), a common sleep disorder characterized by repeated
pauses in breathing during sleep, is effectively treated with positive airway pressure (PAP)
therapy. The magnitude of improvements in daily functioning and reduced negative health risks
are dependent on maintaining PAP adherence, which is a significant challenge. Evidence-based
interventions to improve PAP use are not easily translated to clinical practice because they are
labor-intensive and require specialty expertise. Further, to date, individualized care, inclusive of
personalized medicine and patient- and person-centered care have been marginally incorporated
in the field’s understanding of OSA and PAP adherence. This integrative review describes current
PAP adherence assessment processes, interventions to improve adherence, and outlines future
opportunities to advance the field, particularly as it relates to individualizing care and the use of
implementation science to apply evidence to practice.
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Introduction

Obstructive sleep apnea (OSA) is a common sleep disorder, characterized by repeated
pauses in breathing during sleep. It is a chronic condition affecting nearly one billion
adults worldwide, with nearly half requiring treatment based only on OSA severity." An
OSA diagnosis is established using either a home sleep apnea test or in-laboratory sleep
testing,” providing an objective measure of obstructive breathing events. OSA is defined
by the presence of at least five obstructive respiratory events per hour of sleep and the
presence of symptoms such as daytime sleepiness, snoring, witnessed breathing inter-
ruptions, awakenings due to gasping or choking, resistant hypertension, or reduced sleep-
related quality of life.”* Daytime sleepiness is often prioritized due to immediate safety
risks, as individuals with untreated OSA are 243% more likely to have a motor vehicle
accident than drivers without OSA.*® In addition to excessive daytime sleepiness’ and
increased risk of motor vehicle accidents,™® untreated OSA is associated with additional

9-11

adverse daytime symptoms including impaired cognitive performance, and mood

disturbances.' ' It is also associated with negative health consequences, including

cardiovascular disease and hypertension,15 16 diabetes,' "' stroke,?**! and death.?' >
Positive airway pressure (PAP) therapy is an efficacious treatment for OSA.**

Various types of PAP devices include continuous positive airway pressure (CPAP),

auto-titrating positive airway pressure (APAP), and bi-level positive airway
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pressure (bi-level PAP). The appropriate device type is
selected based on a variety of OSA characteristics; how-
ever, the specifics of device selection are beyond the scope
of this paper (see Brown & Javaheri, 2017).%> All types of
PAP, however, deliver pressurized air into the airway to
prevent the collapse or blockage of the airway, as caused
by OSA. This requires the individual with OSA to wear a
mask while asleep, during all sleep bouts, in order to
prevent apneic episodes. Adherence to therapy is critical

for improved patient
24,26-28

reported outcomes including

24,29

sleepiness and quality of life and function.

such as
35,36

associated  comorbidities
stroke, %

may also be reduced by PAP and a dose—response effect

Incidence  of

30-32 and insulin resistance,

hypertension,
has been suggested for these improvements.”’">° The
magnitude of these improvements and reduced risk are in
part dependent on adherence to PAP. This has been a
persistent obstacle for the sleep field.*

PAP treatment is behaviorally based and requires the indi-
vidual with OSA to wear PAP every night. This is often a long-
term commitment to treatment as no alternative OSA treat-
ments have equivalent efficacy, particularly for moderate to
severe disease.*! Therefore, PAP adherence and the opera-
tionalization of strategies to promote PAP adherence are cri-
tical. As both evidence-based strategies for promoting
adherence and future recommendations from the sleep field
are discussed herein, an integrative review approach is utilized
to present the current state of the science.*” The objective of
this integrative review is to describe PAP adherence assess-
ment, adherence promotion strategies, and discuss future
opportunities to advance the field, particularly as it relates to
the application of personalized medicine, patient-centered care
and implementation science.

Assessing PAP Adherence

Sleep medicine is at a major advantage when it comes to
capabilities of tracking and monitoring treatment adher-
ence. PAP efficacy (residual breathing events on treat-
ment), hours of use, mask leaks, and a number of flow
signals are captured and recorded by the PAP device.*
This data is downloaded from a smart card on the PAP
device, or, more commonly with emerging technologies
and newer devices, transferred to a cloud database via Wi-
Fi or cellular connection.** The objective, near real-time
usage and effectiveness data is accessed remotely by both
providers and patients. This affords patients the opportu-
nity to track their own nightly usage on the device as well
as on their smartphone, as many device manufacturers

offer a companion app (eg, myAir'™ [ResMed Corp.,
CA, USA] or DreamMapper [Philips
Respironics, Monroeville, PA, USA]). Patient engagement

San Diego,

by self-monitoring, an influential factor for PAP adherence

behavior,*> 7

is presumably “standard” care with the
availability of these apps, but patients must choose to
utilize them. Further, remote monitoring capabilities are
especially beneficial to providers and researchers, as infor-
mation technology platforms are designed to risk-stratify
individuals struggling to meet adherence thresholds.*®*
This has the potential to support cost-effective clinical care
by enabling “management by exception” (MBE) follow-up
processes. This process concentrates provider effort on
patients most at need by allowing providers to passively
observe successful users and actively intervene with PAP
strugglers.*”>® Other interventions to promote adherence
are discussed later in this review.

The ability to remotely and objectively monitor adher-
ence is not without some negative consequence. Insurance
coverage for PAP is commonly contingent upon meeting
objective PAP adherence metrics set forth by the Centers
for Medicare and Medicaid Services, defined as PAP usage
at least 4 hours per night on at least 70% of nights within a
30-day period.”" A failure to meet this criteria within a 90-
day trial period can result in loss of insurance coverage for
PAP, necessitating out-of-pocket costs to continue treat-
ment, requalification for a new PAP prescription by a
healthcare provider, or treatment forfeiture. This strict
and arbitrary criteria is problematic, as it results in patients
not being treated at all rather than being partially treated.**
Though findings of dose-response studies are inconsistent
in determining the exact amount of PAP required to reduce

52-55 evidence

cardiovascular and metabolic comorbidities,
suggests that longer nightly use is associated with better
functional outcomes such as daytime sleepiness and qual-
ity of life?’?° A recent meta-analysis suggests that
although large trials have failed to find significant associa-
tions between PAP therapy and improved cardiovascular
outcomes, this is potentially a result of poor PAP use and
adherence among trial participants.’® Post hoc analyses
indicate that there are significant decreases in major car-
diovascular events and all-cause mortality in patients
wearing PAP for more than four hours per night.>®
Assessment and monitoring of PAP use is but one step in
the process of treating OSA with PAP. The bigger hurdle
exists in the promotion, early uptake, and sustained use of
PAP for individuals with OSA.
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Promoting PAP Adherence

While predicting adherence to a behaviorally based treatment
is complex, PAP use within the first week is robustly pre-
dictive of long-term PAP use.”’ °' This importantly high-
lights the need for early intervention in order to potentiate
adherence in the long term. Minimizing negative early
experiences by addressing barriers and PAP intolerance
may improve PAP acceptance and adherence, thereby avoid-
ing abandonment or suboptimal adherence to PAP.** Clinical
guidelines suggest ensuring proper mask fit to reduce nega-
tive side effects such as air leak and discomfort and the use of
humidification to reduce side effects such as dry mouth/
throat or nasal congestion to improve comfort and improve
adherence.” In addition to these suggestions, there is a grow-
ing body of research investigating interventions to promote
PAP adherence.”***%% These interventions have been cate-
gorized as educational, supportive, behavioral, or technolo-
gical in nature, each supporting approximately one hour per
night increases in PAP use within the short term (ie, 3—12
months; see Table 1).2+2%4%%2 While these types of interven-
tions are beneficial for increasing PAP use, this set of evi-
dence has simultaneously been criticized for interventions
that are not readily translatable to practice. Most interven-

tions require substantial resources or specialized personnel

Table | Positive Airway Pressure (PAP) Adherence Interventions

not commonly available outside of a clinical trial environ-
ment and are therefore of less value for addressing PAP non-
adherence clinically on a larger scale.®*

Many factors interact to predict PAP adherence,”®%%
and many tested interventions have been designed and
developed based on factors known to influence adherence
such as experienced side effects (eg, skin irritation, dry-
ness in the nose or mouth, and abdominal bloating)®® and
psychosocial factors (eg, skills at coping with challenging
health,

support).2¢-63:63-¢6 However, some risk factors for nonad-

situations, mental self-efficacy, and social

herence are non-modifiable, such as patient characteristics

26.63.66 and disease

(eg, age, race, socioeconomic status),
characteristics (eg, symptom severity, OSA severity, mask
type).®>” To date, individualized care, inclusive of perso-
nalized medicine and patient- and person-centered care,
has only marginally made its way into developing a deeper
understanding of OSA and PAP adherence.****°® Rather
than pursuing a “one size fits all” approach to improving
PAP adherence, further information on OSA risks, varied
characteristics of OSA presentation, and patient preference
could markedly enhance the availability of more indivi-
dualized approaches that may be more promising with
regard to effectiveness and scalability.®”

Intervention | Types of Interventions Mean Difference (MD) in PAP Use, by Meta- | Endpoints
Strategy Analysis
Educational Written materials, watching a video, face-to-face didactic | MD 0.55 hrs/night higher (95% CI=0.04, 1.06) I mo-1
sessions 638 participants (7 RCTs)** yr?t
MD 0.85 hrs/night higher (95% CI=0.32, 1.39) 3 mos?®
1128 participants (10 RCTs)?®
Behavioral Motivational enhancement, cognitive behavioral therapy, MD 1.15 hrs/night higher (95% Cl= 0.27, 2.04) I mo-1I
stage matched intervention 517 participants (6 RCTs)** yrt
MD .31 hrs/night higher (95% C1=0.95, 1.66) 3 mos?®
578 participants (8 RCTs)?®
Supportive Troubleshooting/ practical support (home visits, phone MD 0.66 hrs/night higher (95% CI=0.19, 1.13) I mo-1I
calls from medical or non-medical personnel, automated 670 participants (9 RCTs)** yrt
phone calls, and inquiries via computer) 28
MD 0.70 hrs/night higher (95% CI=0.36, 1.05) 3 mos
1426 participants (13 RCTs)?®
Technological Intervention delivered via telephone calls, telemedicine MD 0.54 hrs/night (95% CI=0.29, 0.79) I mo—6
(eg, videoconferencing), websites, smartphone 5429 participants (18 RCTs)* mos*®
applications, texting
L MD 0.98 hrs/night (95% CI=0.53, 1.42) I mo—I
Telemonitoring 24 24
498 participants (5 RCTs) yr
Note: hrs, hours; mo(s), month(s); RCT, randomized controlled trial; yr, year.
Patient Preference and Adherence 2021:15 https: 1559
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Individualized Care

Personalized medicine and patient- and person-centered
care are three care concepts seeking a similar goal—indi-
vidualized health care for each patient.”®’? These indivi-
dualized approaches place patients at the pinnacle of care,
but differ in their core components and defining character-
istics. Personalized medicine stems from a more biomedi-
cally based framework; determining who is at risk for
disease, preventing disease, personalizing treatment, and
involving patient participation. The goal of patient-cen-
tered care is focused on meeting patient’s needs by under-
standing patient values and preferences and promoting
patient engagement and shared decision-making with an
overall focus on functional life for the patient.””’* Person-
centered care broadens and extends the goals of patient-
centered care to consider the whole life of the patient,
beyond the impact of disease.”’* See Table 2 for brief
examples of how each of these individualized approaches
to health care can be operationalized in OSA/PAP care.
Implications for the use of personalized medicine and
patient-centered care in sleep medicine have been pre-
viously published.**#8:6%:69-73.7 Thig review brings into
focus the opportunity to apply personalized medicine and
patient-centered care to the promotion of PAP adherence.

Table 2 Individualized Health Care Approaches and Applications

Personalized Medicine
Personalized medicine approaches consider individual dif-
ferences that are influential in the diagnosis and treatment
of disease.®® “P4 medicine” is an approach to medicine
that includes (1) predicting who will develop disease and
comorbidities, (2) preventing disease rather than reacting,
(3) personalizing diagnosis and treatment, and (4) patient
participation in their own care.**7%7° With regard to
PAP adherence, personalization and patient participation
are of particular relevance in this P4 medicine model.
OSA has historically been defined and treated accord-
ing to disease severity based on the apnea hypopnea
index.®® However, a shift in this approach may be neces-
sary to promote adherence, as clinical subgroups of
with OSA present
phenotypes.®® Three distinct subgroups emerged to date,

patients with varied clinical
include (1) patients with insomnia complaints, (2) largely
asymptomatic patients with cardiovascular comorbidities,

Phenotypic presentations may result in patients having

excessive daytime sleepiness patients.
varied individual needs, preferences, and values that have
important therapeutic implications in treatment decision-
making. This variance may require different and indivi-

dualized approaches to promoting adherence to therapy.

Approach Definition Example for OSA/PAP Care
Individualized | Personalized | Using an individual’s clinical history and biological Tailoring care/treatment by:
healthcare medicine characteristics to tailor therapies to that person.®® o Treating insomnia (for a patient with an insomnia phenotype of
OSA).7577
® Examining clinical history for cardiovascular disease or poorly
managed hypertension, despite antihypertensive regimen.
Patient- Generally, refers to communication and Prioritizing the patient by:
centered interactions in clinical visits. Centers around the ® Using a shared decision-making tool and varying treatment plan
care management of disease with patients’ preferences | based on patient preferences, such as negotiating hours/days or
prioritized.”? days/week of PAP use, based on work or weekend schedule
® Discussing a treatment plan that “works for them”, based on
sleep habits or preferred sleeping environment
e Using visit satisfaction surveys
® Personalizing patient education based on individual risks (eg,
multiple chronic conditions)
Person- Generally, views diseases as interrelated Treating the whole person by:
centered phenomena and considers the evolution of o Creating care teams so patients regularly interact with the
care individuals experienced health problems and same providers and staff
diseases over time. A focus on individuals right to ® Developing case management approaches wherein a point of
self-determination and ideally involves a long- contact is assigned and that contact works across interdisciplinary
standing relationship between provider and patient | teams (eg, primary care, sleep, cardiology) to coordinate care for
for a more holistic view.”> the individual
1560 https: Patient Preference and Adherence 2021:15
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Not all patients with OSA will develop cardiovascular
complications, and not all patients with OSA will be sleepy;
this may potentiate varied intrinsic motivation by patients to
treat their OSA and adhere to PAP therapy. For example,
adhering to therapy may be obvious to an individual who
experiences a dramatic improvement in their daytime sleepi-
ness, thus serving as a motivating factor for continued use of
PAP. However, patients that are asymptomatic but are “invi-
sibly” developing cardiovascular risks may not be similarly
motivated to use PAP therapy as there is no perceived immedi-
ate benefit or reward. In this case, it is imperative to understand
what will motivate asymptomatic patients to adhere to therapy
and how best to leverage that motivation to support adherence.

Individuals with an insomnia phenotype of OSA may
experience worsened sleep quality as they adjust to sleeping
with a PAP machine. Managing adherence in this group may
require a substantially different approach than one used for
individuals with a different clinical phenotype of OSA. “Lower
and slower” adherence thresholds may be better aligned with
the individual nature of the insomnia phenotype along with
targeted cognitive behavioral intervention approaches. The
identification of these clinical phenotypes is an important dis-
covery to move the field of sleep medicine toward a persona-
lized approach to OSA care, as patient-specific needs and
patient-specific benefits of PAP therapy are identified.

An additional component of personalized medicine is
patient participation. This participatory approach to medi-
cine takes the patient from a passive receiver of care to
actively managing and engaging in their own health and
healthcare-related decisions.®®’® Patient engagement stu-
dies in other chronic diseases have highlighted improved
clinical outcomes, increased engagement in healthy beha-
viors, reduced progression in disease burden, greater use
of preventive healthcare, and reduced costs.®"** Efforts to
engage patients can be maximined with the use of new
eHealth and telehealth
resources).®> PAP management is particularly well suited

technologies for health (eg,

for engaging patients in their own health care. As pre-
viously highlighted, remote monitoring capabilities and
apps support patients to monitor their own nightly PAP
use and thus create accountability and awareness.

Patient-Centered Care to Enhance

Patient Preference
A patient-centered care approach should be prioritized in
order to enhance PAP acceptance and encourage PAP
A7 This s true as OSA affects

use especially

individuals with varied needs, values and preferences.
Men are two times as likely as women to have OSA,*
while women are less likely to adhere to PAP than men.*
Black, Hispanic, and Latino individuals are disproportio-
nately affected by OSA,****8¢57 yet are less likely to be
diagnosed and treated.*®* Individuals from disadvan-
taged communities and of lower socioeconomic status
are also at higher risk for OSA but less likely to adhere
to PAP therapy.®***°! A “one size fits all” approach to
managing PAP adherence is bound to fail when addres-
sing a diverse OSA population. To individualize care and
promote patient preference, patient-centered PAP care
should include the following: (1) assessing and enhancing
patient readiness, beliefs, and expectations about OSA
and PAP, (2) employing health-literacy aligned patient
education that is accessible to the diverse OSA popula-
tion, (3) understanding patient values and preferences and
collaborating on a plan for change (ie, shared decision-
making), and (4) promoting patient engagement.

Assess and Enhance Patient Readiness, Beliefs, and
Expectations

PAP therapy requires substantial behavior change. A new
nightly routine must be adopted; daily, weekly, and
monthly equipment maintenance and cleaning schedule
must be established; and, additional clinical appointments
for follow-up care are necessary. Patients feel most ready
to adopt PAP when they perceive that PAP therapy is
important and that they possess the skills to manage their

care effectively.”

Understanding patients’ beliefs and
expectations about PAP, as well as dismantling or enhan-
cing preconceived notions and expectations, is critically
important, as these factors may influence their decision to
use PAP.79293

Patient readiness and belief in their own abilities to use
PAP can be clinically evaluated by one question: “On a
scale of 1-10, how confident are you in your ability to use
PAP from now until the next time we meet?”’® If this
number is low, asking “What might make that number
higher?” is a good strategy to identify patient-specific
needs to increase confidence and perceived self-efficacy,”
as increased self-efficacy predicts improvements in PAP
use.”*?° To improve confidence, increase self-efficacy, and
address patient-specific needs, a variety of strategies can
be used, including motivational enhancement therapy,”®
teach-back methods,”” and allowing time for patients to
“buy in” to therapy with gradual use/practice that increases
their confidence and garners commitment.®” Promoting a

Patient Preference and Adherence 2021:15
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discussion that leads to the identification of patient-speci-
fic beliefs, expectations, and confidence with PAP therapy
can lead to an individualized treatment plan that is feasible
and agreeable to the patient. A critical next step in follow-
ing a patient-centered care model is to use these identified
beliefs, expectations, and confidence in abilities to provide
education that is tailored to meet and address personal
needs.

Enhancing Patient Education

Risk perception is based on one’s beliefs, expectations,
knowledge and awareness of a condition.”®*° This makes
it critically important to dispel inaccurate notions and
replace misperceptions with truths because misperceptions
of health information can influence health-related decision-
making. Misinformation can also lead to confusion, mini-
mization of risk, frustration, care avoidance, nonadherence,
and treatment abandonment.'®’ Standard education about
OSA and PAP that is provided to patients commonly
includes face-to-face communication with a provider, a
brochure or handout, and occasionally educational videos
often developed by medical device companies or profes-
sional practice organizations. Problematically, these com-
mon OSA and PAP education materials have high health
literacy demands and provider communication is often too
complex.'®"'%? Further, individuals that are at increased
risk for OSA and PAP non-adherence, such as those of

91 . .
889091 and African American,

40,63,84,86—88,103

low socioeconomic status
black, Hispanic, and Latino populations,
are also populations that are more likely to have limited
health literacy, which creates and extends inequities in
care.'® Health literacy-aligned approaches to patient edu-
cation are needed to empower patients to make informed
decisions about their care and to ensure health information
is accessible and usable by all OSA patients.

In addition to health literacy concerns related to estab-
lished education practices, the current approach to patient
education takes a “one size fits all” approach—everyone
receives the same education on what OSA is, what PAP is,
and how PAP can improve their health. In contrast, a
patient-centered approach to educating patients will use
dialogue about beliefs, expectations and readiness for
change to guide and shape the education provided. For
example, a patient expresses that they are concerned about
OSA and their increased risk for diabetes because “every-
one in my family is diabetic.” In this case, it may be
important to focus education on the benefits of OSA

treatment and diabetes risk that best aligns with the indi-
vidual’s motivation to use PAP.

Another approach uses dialogue that first addresses
patient concerns to promote a more productive and perso-
nalized education session. For example, if a patient is
concerned that starting PAP therapy will increase their
electric bill and jeopardize their finances, these concerns
may distract the patient from absorbing additional impor-
tant education. A patient-centered interaction that first
explicitly addresses concerns and/or fears may result in a
more positive, patient-centered experience and translate to
enhanced use of PAP.”> Patient-centered dialogue that
explicitly incorporates and prioritizes patient beliefs,
expectations, and readiness will meet patients’ needs and
is consistent with personalized education by being better
aligned with the individual patient. As engaged partici-
pants in their own care, considerations should be given
to patient preferences and autonomy in decisions to pursue
treatment.

Patient Values, Preferences and Collaboration in a
Plan for Change

Perhaps the most foundational component of patient-cen-
tered care is respect for patients’ values and preferences
for their own health priorities. Patient-provider communi-
cation can be challenging. It is even more challenging in
the context of specialty sleep care when patients meet a
sleep provider for the first time and receive a diagnosis and
treatment options in a single encounter. By design, this
commonplace practice approach provides little opportunity
to discuss patients’ preferences and establish care goals
with the provider.'® Adherence “goals” are consistently
pre-determined by insurance requirements,’’ and patient
preference in the context of treatment decisions is largely
limited to selecting a PAP mask that “feels best”.®’ Yet, the
mask-fitting session does provide an opportunity to
employ patient-centered principles by promoting patient
engagement, providing education about advantages and
disadvantages of varied mask types, ensuring understand-
ing, and addressing individual questions.®” To improve the
mask-fitting experience, three-dimensional face scanning
is an innovative approach to individualize PAP care.'®
This technology provides vital information on which
masks may be best for a patient according to the patients’
facial anatomy.'’® By reducing the complexity of mask
selection by patients, novice to the treatment, patient deci-
sion-making is supported.®’

1562 "
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Shared decision-making supports personalized PAP
care and improves adherence to OSA treatment.'”” As
previously noted, adherence goals are often pre-deter-
mined; collaborating on how best to achieve that goal is
an opportunity to use shared decision-making strategies.
This two-way process of information sharing and mutual
goal setting can be enhanced with the use of decision aids,
tools that present options and help patients clarify their
values.'”® Decision aids can reduce decisional conflict
related to feeling uninformed or unclear about treatment
options and how the options align or misalign with their
own values.'®®!'% OSA decision aides have proven bene-
ficial for increasing disease-specific knowledge, reducing
decisional conflict, are perceived as useful by patients, and
increase preparedness for decision-making.''*'"! Decision
aids to date have rarely been developed with lower literacy
populations in mind."'*'"® Importantly, health literacy
should also be considered during the development of deci-
sion aids, as a tool that cannot be readily understood or
used is of little value.

A collaborative approach to care is associated with
more self-management, care that is aligned with values,
and increased patient satisfaction.''* Providers’ awareness
of using patient-centered communication during PAP
initiation can improve the care provided.''” By under-
standing patients’ beliefs and expectations, acknowledging
and incorporating patient values and preferences, and col-
laborating on a plan for care, patients become more
empowered to self-manage and act as “active care partici-

than as »67

pants” rather “passive care recipients.
Promoting patient engagement is another patient-centered
approach to care and also meets the needs of personalized
medicine by promoting patient participation. Given objec-
tive measures of PAP use, and near real-time translation of
this data, self-monitoring and telemonitoring is an oppor-

tunity for patients to further engage in their care.

Patient Engagement and Self-Monitoring

Research on improving PAP adherence and advancements
in device technology have continued to evolve. Patients
are increasingly interested in engaging in their own health
management, as evidenced by the rapid growth in health
apps and wearable devices, independently seeking medical
information online, and the increased use of patient portals
for electronic medical records.**''® As previously noted,
patient-facing apps are available from PAP device compa-
nies, affording patients the opportunity to self-monitor

their nightly PAP use.''’ Monitoring of one’s own PAP

use is beneficial for increasing PAP adherence,*> 7!

however, patients must choose to actively engage with
the apps to acquire this benefit. Research has demonstrated
that interests and abilities to engage in patient portals are
influenced by personal factors such as age, ethnicity, edu-
cation level, health literacy, and health status.''” This
further highlights the need for a variety of strategies for
engagement to optimize individualized care approaches.'"”

Telemonitoring, including the use of automated messa-
ging, coaching, reinforcement emails/texts/calls/patient
portal messages, education, and videoconferencing, pre-
sents additional opportunity to employ patient engagement

strategies to 49,64,117,120-122

improve PAP use. Early
engagement by telemonitoring and subsequent outreach
can prevent PAP nonadherence.*” Trials have demon-
strated telemonitoring encounters to be successful in

improving PAP use**'?>7'%4

and reducing the rate of
long-term therapy termination.'*> Though remote telemo-
nitoring is standard care for PAP management, long-term
telemonitoring of large volumes of patients and nightly
data from entire clinics is often not sustainable.''” This
clinical approach to telemonitoring relies on patients to
engage, self-monitor and reach out to healthcare providers
with problems. This last step may occur late in the cycle of
126127 and  lead to treatment

behavior  change

failure,59128:129

To improve monitoring capacities, reduce staff burden,
and extend telemonitoring beyond the typical 90-day win-
dow, the use of software and technology platforms that
apply artificial intelligence technologies are warranted.
Embedded algorithms and application of decision rules to
identify poor adherence and automate alert messages may
provide a feasible solution for managing large amounts of
PAP data.''” Future studies are needed to determine the
effects of continued, long-term engagement of patients via
PAP telemonitoring, especially in context of clinical trials
wherein adherence must be maintained in order to assess
PAP effectiveness on various clinical endpoints/outcomes
such as cardiovascular and metabolic risks.**

Clear OSA telehealth algorithms and pathways can
support more individualized care by applying varied tele-
health engagement strategies to specific populations. For
example, as previously noted, varied OSA phenotypes or
patient characteristics may influence responsiveness to
telemonitoring engagement strategies or intrinsic motiva-
tion to self-monitor. These individualized differences are
an important consideration for determining who will
engage, and how best to target varied populations. This

Patient Preference and Adherence 2021:15
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does not necessarily involve “reinventing the wheel”, per
se, as telehealth/telemonitoring technologies provide the
opportunity to deliver improved OSA care by more widely
and efficiently distributing evidence-based interventions
(EBIs) for PAP adherence, including behavioral, educa-
tional, and supportive interventions.'*® There is, however,
opportunity to examine who responds best to what type of
intervention, while simultaneously examining the most
effective way to implement the EBI to practice.

Implementation Science as a Way

Forward

Practical implementation of EBIs into practice requires an
understanding of the local context in which it will be
applied. As previously noted, interventions developed to
date are not readily translatable to clinical practice. While
there is a growing set of evidence for interventions that
improve PAP adherence, very few trials have sought to
understand how interventions will function outside of a
clinical trial environment, nor have they employed patient-
centered approaches. Future patient-centered approaches
should include engaging patient stakeholders at the outset

of intervention development''

or, with testing interven-
tions that are specifically tailored to meet individual’s
needs.”” Studies that embed EBIs that are effective at
improving PAP adherence for a wide variety of patients
with varied needs are needed to inform clinical practice
and move away from a “one size fits all” approach to
managing PAP adherence.® An implementation gap sepa-
rates the scientific knowledge we have about PAP adher-
ence and the implementation of such knowledge into
effective interventions or clinical care.'** Implementation
science methodologies and study designs provide a real
opportunity to translate EBIs faster while also focusing on
creating interventions that are acceptable, feasible, cost
effective, and sustainable.
Implementation science is

the scientific study of methods to promote the systematic
uptake of research findings and other evidence-based prac-
tices and interventions into routine practice, and, hence, to

improve the quality and effectiveness of health services.'*?

In other words, implementation science research evaluates
the process of implementing an evidence-based practice or
EBI and how to do so most effectively. Implementation
studies typically employ mixed quantitative-qualitative
designs to identify specific factors that impact adoption
or uptake across patient, provider, and organizational

levels.'*? The ability to systematically and strategically
embed an EBI, while simultaneously collecting feedback
from the patient makes implementation science a vehicle
to incorporate patient-preferred, effective interventions for
PAP adherence.

Further, implementation science focuses on facilitators
and barriers to adoption of an EBI, measuring the ways
people engage and respond to an intervention. This
includes gaining an understanding of the context in
which the intervention is to be applied at the patient,
provider, and organizational level. In its most true fashion,
implementation science research involves employing EBIs
in “real world settings”, testing various strategies to pro-
mote the adoption and uptake of an EBI in a given setting.
However, implementation science research priorities can
also be applied in controlled implementation trials to
examine barriers and facilitators of intervention adoption
to prepare for scaling, larger trials, and wider dissemina-
tion. Many PAP trials to date have included interventions
that are not readily translatable to practice.** By adapting
these interventions so they are adoptable and manageable
in practice settings, the effectiveness and clinical utility of
these PAP adherence interventions can be tested simulta-
neously, leading to a more efficient research process. A
dual-focus approach to research (ie, assessing both effec-
tiveness of implementation and the health impact of an
EBI), coined hybrid implementation-effectiveness design,
has the potential to identify effective interventions, while
concurrently studying implementation strategies to pro-
mote uptake of the EBL.'3*!3?

PAP adherence trials that use implementation science
designs will better clarify effectiveness of various PAP inter-
ventions in real-world settings as well as determine effective
implementation strategies for such interventions.'*® PAP
adherence interventions tested to date are mixed component
approaches with a single predominant component (eg, edu-
cational plus supportive interventions; supportive plus beha-
vioral interventions).”® Identifying the core versus adaptable
components of interventions using implementation methods
will aid in determining the most effective interventions.
Additionally, implementation trials present the opportunity
to test implementation strategies to optimize the uptake of
interventions. Further, with the growth of personalized med-
icine and phenotyping of OSA, the field is well positioned to
examine who responds best to what type of intervention
using an implementation science approach. This can also
incorporate patient preference, either directly by measuring
acceptability and engaging stakeholders to understand
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preferences, barriers, and the overall context in which inter-
ventions are applied, or indirectly by examining reasons for
failed adoption.

The sleep field currently has an abundance of early-
stage efficacy research, but less later-stage implementation
research to support practice translation. Recognizing this
need, both the American Thoracic Society (ATS) and the
Sleep Research Society (SRS) organized workshops to
discuss how implementation science can be applied and
adopted in sleep medicine and have released research
statements.'**'** ATS and SRS have recognized this
opportunity for growth in the sleep field, and with the
support of other organizations and societies, implementa-
tion science in sleep medicine is a strategic and warranted
approach to promote PAP adherence and best PAP care.
We can move the field forward by linking sleep research-
ers, implementation scientists, industry and insurance part-
ners, front-line clinicians, and patients to problem solve
and propose feasible interventions to promote PAP adher-
ence. Although efficacy trials are critically important, the
field needs to utilize existing EBIs, adapt them to be
practical and translatable with the help of stakeholder
engagement, and deploy and test their implementation.
Conducting such implementation trials that simultaneously
evaluate efficacy, effectiveness, and implementation will
begin to shorten the persistent 17-year gap of research to
practice translation that plagues the field.

Conclusion

Individualized care, whether by a personalized medicine or
patient-centered approach, places the patient and their
individual characteristics, needs and preferences as a top
priority. An individualized care approach with the patient
at the pinnacle has the opportunity to improve patient-
preferred outcomes, PAP care, and PAP adherence. This
review highlights the work that is taking place to move
toward individualized care in sleep medicine. Many effec-
tive PAP adherence interventions developed to date are in
need to refinement in order to 1) be individualized to
patients’ needs whether biological (ie, OSA phenotype)
or psychosocial (ie, patient preference), and 2) to be read-
ily applied to practice and tested on a clinical scale. This
intervention development and refinement should consider
leveraging previous qualitative research findings to encou-
rage interventions that are designed based on patient iden-
tified 931357138 Further,
preference, engaging patient stakeholders, and collecting

needs. prioritizing  patient

patient-centered outcomes should continue to be pursued

to better understanding PAP adherence. The Patient-
Centered Outcomes Research Institute (PCORI) has
funded work in this area, including the Sleep Apnea
Patient-Centered Outcomes Network (SAPCON), a colla-
borative group of patients, researchers and clinicians
focused on generating patient-centered research,’’ peer
support programs to improve treatment satisfaction for
adults with OSA,"*' and engagement of patient, provider,
professional organization, and medical equipment provi-
ders to help plan and design studies'*” and understand PAP
adherence barriers.'*’

Lastly, to begin to test PAP adherence interventions on
a broader and more diverse scale, whether it be patient
diversity, geographic diversity, or diversity related to clinic
resources (ie, a large academic institution versus rural
sleep clinic), sleep researchers should seek to collaborate
to gain a better understanding of how EBIs function in
various OSA populations and within varied settings. This
endeavor is far too large to accomplish alone, but through
strong scientific collaborations, PAP care can be opti-
mized, patient care improved, and perhaps most impor-
tantly, patient health outcomes improved. Sleep medicine
is on a promising path to develop individualized
approaches to PAP care through the continued research
on personalized medicine and patient-centered care, and
implementation science can provide a critical vehicle to
more rapidly move EBIs to practice for the benefit of all
patients.
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