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Abstract

Objective—Obstructive sleep apnea (OSA); is a leading sleep disorder that is disproportionately
more prevalent in minority populations and is a major risk factor for cardiovascular disease (CVD)
morbidity and mortality. OSA is associated with many chronic conditions including hypertension,
diabetes, and obesity, all of which disproportionately burden blacks (i.e., peoples of African
American, Caribbean, or African descent).

Methods—This article will review studies conducted in the U.S. that examined sleep screenings
and adherence to treatment for obstructive sleep apnea among blacks. In addition, we provide
guidelines for implementing a practical framework to increase OSA screening and management
among blacks.

Results—Several studies have documented racial/ethnic disparities in adherence to treatment for
obstructive sleep apnea. However, despite its public health significance, there is a paucity of
studies addressing these disparities. Further, there is a lack of health programs and policies to
increase screening and treatment of OSA among blacks and other minority populations. A
practical framework to increase the number of blacks who are screened for OSA and treated
appropriately is warranted. Such a framework is timely and is of major importance, as early
identification of OSA in this high-risk population could potentially lead to early treatment and
prevention of CVD, thereby reducing racial and ethnic disparities in sleep-related CVD morbidity
and mortality.
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1. Introduction

Published reports indicate far worse health outcomes for blacks (i.e., peoples of African
American, Caribbean, or African descent) than any other racial/ethnic groups in the United
States [1-3]. Blacks experience disproportionately higher mortality rates in all leading
causes of death; 40% of blacks die prematurely from cardiovascular disease (CVD)
compared with 21% of whites [4]. Coronary heart disease mortality among blacks is
estimated to be 73% higher than among age-matched whites [5, 6]. Plausibly, mortality rates
are higher among blacks because their diseases are detected at a more advanced stage and
are often complicated by co-existing conditions [5].

Obstructive Sleep Apnea (OSA) constitutes an important public health challenge that is
responsible for cardiovascular mortality and all-cause mortality [7, 8]. Evidence suggests it
is an ignored chronic condition among blacks [9-14]. OSA is a strong CVD risk factor,
especially when associated with hypertension [14], the most important contributor to the
ethnic mortality gap between blacks and whites [15]. OSA is also associated with obesity
and diabetes [16-19], two highly prevalent diseases among blacks. Untreated OSA leads to
cardiovascular morbidity [10-14], automobile accidents [12, 20, 21], cognitive deficits [22,
23], excessive daytime sleepiness [24] excess mortality [11, 25, 26] and psychosocial
sequelae [27, 28]. Fortunately, OSA treatment with positive airway pressure (PAP) may
reduce risk for CVD, as one prospective study has shown that PAP treatment reduces CVD
risk by 64% among patients with mild to moderate OSA [29]. A recent study found that
CPAP was more effective in reducing CVD markers than the control group and sleep
education with supplemental oxygen among patients 45—74 years of age. The primary
outcome measure was 24-hour mean arterial blood pressure [30]. OSA is amenable to
improvement through tailored behavioral interventions that combine education, social
support, and Positive Airway Pressure (PAP) therapy, which may be particularly important
in managing OSA among blacks.

Effective behavioral interventions are needed to increase the number of blacks receiving
adequate OSA screening and treatment. However, researchers and practitioners lack
practical guides for the implementation of such studies at the community level. This paper
provides a review of the literature to identify studies conducted in the U.S. that examined
sleep screenings and adherence to treatment for obstructive sleep apnea among blacks. We
also provide a practical community-oriented framework to increase the number of blacks
who are screened for OSA and treated appropriately. Such a framework is timely and is of
major importance, as early identification of OSA in this high-risk population could
potentially lead to early treatment and prevention of CVD, thereby reducing racial and
ethnic disparities in sleep-related CVD morbidity and mortality.
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2. Review of the Literature

Racial/ethnic disparities in sleep apnea

Observational studies suggest that OSA is disproportionately more prevalent among blacks
compared with other racial and ethnic groups. A case-control family study comparing 225
blacks and 622 whites showed 31% of blacks vs. 10% of whites had OSA [9]. Blacks
usually present with OSA at a younger age, and OSA is more severe in older blacks [9, 31].
A home sleep study performed among community-dwelling adults [32] showed that blacks
were 2.5 times more likely to have an apnea hypopnea index of 30 or higher compared with
whites [31]. A cohort study of 5,301 participants showed that blacks had a significant burden
of OSA risk based on a modified version of the Berlin Sleep Questionnaire [33]. However,
the authors note that objective measures are needed to determine whether the findings
support an actual OSA diagnosis. Some have argued for a genetic basis examining candidate
genes to influence sleep apnea [34]. One study found two separate SNPs to influence the
development of OSA among blacks compared with whites [35].

Racial/ethnic disparities in sleep apnea screening

We searched PubMed database from 2000 to the present to identify studies to enhance our
understanding of OSA screening and adherence to continuous positive airway pressure.
Although OSA is a public health threat that disproportionately affects blacks [9], ho
systematic study has documented adherence to recommended OSA screening and treatment
at the community level, where most blacks could be reached to address health-related issues.
Evidence from a retrospective chart review we conducted at a hospital-based sleep clinic
showed that only 38% of patients adhered to physician’s recommendations for a sleep
evaluation [36]. Of the patients that underwent a polysomnography, 91% received a positive
diagnosis of OSA [36]. These findings are important, given evidence suggesting that blacks
are less likely to adhere to OSA treatment [37-39].

Traditionally, screening for OSA has required a nocturnal polysomnographic study,
measuring sleep architecture, airflow and ventilatory effort, peripheral oxygen saturation,
electrocardiogram, body position, and periodic limb movement [40]. Although no single
factor has been identified to contribute to poor OSA screening rates among blacks, a broad
array of issues encompassing access to health care, health care delivery and individual
behavior and attitudes toward treatment and care are plausible explanatory factors [3, 41].
On balance, we should note that generally detection and treatment of OSA have been
problematic, albeit more challenging in minority populations [41]. National estimates
indicate that only 25% of people with symptoms of OSA sought a medical examination from
2005-2008 [42]. Moreover, it is estimated that it can take up to 10 weeks for individuals
with an OSA referral to undergo a polysomnographic screening [41]. It is believed that the
number of accredited sleep centers is far below what is needed, and few of those sleep
centers are located in sleep disparity communities. Evidently, with the increasing availability
of in-home sleep testing devices, as well as the demand to use in-home sleep testing to
reduce healthcare costs [43], access to diagnosis of OSA is more readily available, but may
not have adequate penetration in minority communities. Moreover, although these tools are
useful, some patients with OSA still require in-lab titration study [44]. To our knowledge,
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there is only one study that examined the feasibility of in-home sleep testing in 75 urban
blacks. The authors concluded that in-home sleep testing is feasible [45], but this study did
not assess adherence to treatment or other outcomes and was a feasibility study, limiting
definitive conclusions. As such, it remains unclear whether in-home sleep testing will
address disparities in access to adequate sleep care. Similarly, with the expansion of
Medicaid through the Patient Protection and Affordable Care Act, it is plausible that more
blacks will benefit and could have increased access to important diagnostic testing, including
sleep screenings. However, access to health insurance alone is not sufficient to encourage the
uptake of OSA screening [46].

A few widely used and validated screening questionnaires are available to assess OSA risk
including the Berlin [47] and the STOP-Bang [48]. Another validated measure is the Apnea
Risk Evaluation System (ARES™) questionnaire [49], which includes questions on sleep
patterns, daytime functioning, and the Epworth sleepiness scale. The ARES™ questionnaire
can be self-administered [49], and has been used by our research group in non-clinical
settings. Conceivably, all of these screening questionnaires can be easily scored, and
transformed to an electronic data capture system for research studies. In doing so, providers
must consider other factors including feasibility and efficiency of administering these
questionnaires.

Given the paucity of data on OSA screening and current attitudes toward sleep apnea, in our
previous work [50], we conducted five focus groups (see Table 1 for focus group guidelines)
in order to delineate further some of the barriers preventing or delaying adequate sleep care
among blacks. Focus groups are recommended when there is little known about a particular
phenomenon of interest [51]. We found that a major barrier to sleep apnea screening is
related to the environment itself, as is routinely required in current clinical practice (i.e.
sleeping in a hospital overnight) [50] Other barriers included a lack of information about
OSA and mistrust of the healthcare system [50, 52]. Large-scale studies are needed to
corroborate these findings and test effectiveness of innovative interventions to address such
concerns.

Racial/ethnic disparities in adherence to PAP treatment

We searched PubMed database from 2000 to the present to identify studies relating to
adherence to continuous positive airway pressure. We also used the Cochrane Database of
Systematic Reviews. The concepts included continuous positive airway pressure, or auto-
PAP, adherence or compliance. The search was restricted to the English language, and to
adults at least 18 years of age or older. We reviewed studies that included an intervention
whereby the primary outcome measure was machine usage. A total of 91 articles were
reviewed, 86 of which were excluded because they did not report information on the race/
ethnicity of the study patients, and one study was excluded because it focused on Chinese
patients. The study findings regarding CPAP usage were mixed. The studies included
education and motivational interviewing, social support, and one study focused on positive
vs. negative message framing in CPAP usage. These studies did not reveal ethnic differences
in CPAP adherence, but one study noted that perhaps one of the limitations in their study
was failing to address some of the cultural norms and practices as it relates to the sleep
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behavior that may be pertinent to blacks. Available studies on PAP adherence among blacks
indicate that blacks use PAP far less than their white counterparts [53]. One published
abstract suggested that blacks used PAP treatment 2.07 hours (95% CI: 0.57-3.57) less than
did whites [39]. A few studies have shown that black race predicts PAP adherence [37, 53—
55]. These studies vary in sample size, covariates controlled for, and methodological design.
Clearly race/ethnicity alone is not sufficient to explain the poor adherence rate among
blacks, as in other chronic disease conditions there are a multitude of factors that explain
adherence rates. In any case, these studies shed light on the role of race/ethnicity on PAP
adherence and provide an important opportunity for future research that incorporates larger
sample sizes of blacks and mixed-method designs to understand better the role of race/
ethnicity in PAP adherence.

Although the underlying mechanisms for the disparities in PAP adherence are not well
understood [53, 56-59], these findings indicate that there is a need for culturally tailored
interventions that engage and empower blacks to manage better their OSA condition.
However, a major limitation of available intervention studies on PAP adherence is that they
are conducted in homogenous groups [60], so it is unclear if the current studies are
generalizable to individuals belonging to cultural groups, particularly blacks.

3. Framework to increase access to OSA management and screening

among blacks

To address challenges of under-diagnosis and suboptimal treatment of OSA among blacks,
we propose a practical community-oriented framework that includes strategies guiding
development of effective interventions to engage communities in the research process and
ensure OSA interventions are relevant and culturally appropriate. Thus, the goal of this
framework is to: 1) increase engagement of blacks to participate in OSA screening and
treatment as well as sleep-related research and 2) ultimately improve their cardiovascular
health.

It is critically important that tailored interventions make implicit the importance of the
community, as we have observed that failure to engage communities in the research process
results in protocols and programs that are ineffective or incompatible with community needs.
Community is broadly defined to include populations in neighborhoods and organizations,
including health care settings. Although community engagement in the development and
implementation of interventions can be a complex process and may appear to be beyond the
scope of routine clinical practice, it remains an important component of sleep research and
interventions intended to advance our understanding of factors that need to be addressed to
eliminate sleep-health disparities [61]. We have developed this framework based on our
previous community-engaged research (see section 3.2) undergirded by a synthesis of
relevant literature, particularly in community-based participatory research [62] with a focus
on blacks (see Table 2).
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Access to a community-based sleep disorders program with culturally concordant staff

We focus our academic resources and utilize our community-based infrastructure for
interventions aimed at understanding and reducing disparities in cardio-metabolic diseases
including OSA. Thus, the innovative aspect of our framework is the availability of a Sleep
Disorders Center in the community, rather than at an academic facility. Community-based
Sleep Disorder Centers facilitate access to sleep care, dissemination of sleep-heart health
information, and early detection of OSA and other sleep disorders. Another unique
characteristic of our program is the hiring of culturally concordant staff at the center. To our
knowledge, there are no published studies that have evaluated whether academic sleep
centers have documented greater adherence to OSA screening relative to community-based
sleep centers. Our decision to locate the Sleep Disorders Center in the community was
motivated by multiple meetings with various stakeholders arguing in favor of a community-
based center (see Table 2). Indeed, results of our focus groups with blacks at risk for OSA
indicated that many black patients would not undergo sleep screening at a hospital-based
sleep center because of negative beliefs associated with hospital procedures [50].

Assessing patients’ illness perspectives, attitudes, and beliefs through mixed-methods
formative research

We identified community-driven health priorities and developed our framework through a
deliberative process of self-assessment and consultation with various community
stakeholders. Together, we identified: 1) diseases and conditions that are a high priority
among blacks, including those that are highly prevalent, through a Delphi survey; 2)
availability of scientific expertise at the academic university and existing partnerships with
black-owned barbershops, beauty salons, and predominantly black churches; 3) diseases that
are amenable to improvement through behavioral health intervention; 4) barriers to healthful
practices through focus groups of community members; and 5) approaches that are
responsive to community needs and that leverage our strengths and resources. This formative
work was crucial to ensure that we developed strategies that are relevant to the community
priorities and needs, thus potentiating our likelihood for success.

These guidelines could provide practitioners with important, but simple processes to engage
minorities in recognizing risk factors for OSA, encouraging referrals for OSA screening, and
fostering adherence to treatment recommendations. In doing so, we hope that these steps
would be useful in addressing sleep-related cardiovascular health disparities. Below, we
provide findings from one study using the aforementioned framework (see Table 2).

Preliminary results of our community-engaged pilot OSA intervention using the proposed

framework

We conducted a community-engaged pilot study with black volunteers recruited from
community sites including barbershops and beauty salons to assess OSA risk and related
symptoms. Ninety-eight blacks (age range: 23-68 years) provided demographic and medical
data. Participants were screened using the ARES™ questionnaire [49]. We found that
overall the rate of OSA symptoms in that sample was: snoring (40%), excessive daytime
sleepiness (36%), and difficulty maintaining sleep (30%). Sixty percent reported either
falling asleep while watching TV (42%) or while driving (21%), 35% reported a history of
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hypertension, and 15% a history of CVD; mean body mass index was 30.14 + 7.32 kg/mZ.
As seen in Figure 1, a significant number of blacks (39%) were at high OSA risk,
highlighting the need for tailored interventions.

Multi-level approach to increase awareness and treatment of OSA at the community level

As seen in Figure 2, our interventions examine both individual- and contextual-level
mediators of reasoned actions toward decisions to engage in available sleep services. It
recognizes the interplay of biological and behavioral factors, as well as the influence of
contextual factors in determining health behavior of blacks. Our research revealed unique
contextual factors influencing underreport of sleep problems among blacks, which may
influence low participation in sleep services [63]. We also found several determinants of
insufficient sleep among blacks, including working >40hrs [OR=1.72], care-giving to
family/friends [OR=1.23], and lack of emational support [OR=1.21] [63]. We surmise that
early detection of OSA is impacted by a number of individual and contextual level factors.
Therefore, a contextual approach that includes understanding of sociocultural barriers to
OSA screening is needed.

Preliminary results of a tailored behavioral health intervention

Using the multi-level intervention paradigm, we conducted a pilot study assessing
effectiveness of an adapted model [64] that was culturally and linguistically tailored to
enhance adherence to recommended OSA screening and treatment of blacks in the primary-
care setting [65]. The intervention focused on motivating and empowering blacks to make
informed decisions about OSA screening thus, activating them in the process of their own
health care. The intervention was also tailored to individual needs based on their readiness to
change using the Prochaska’s stage-of-change model [66] as well as feelings and ways of
reasoning. Tailoring is an iterative process in which a Health Educator considers individual’s
incentives facilitating screening and barriers limiting the desired behavior (e.g., OSA
screening and adherence to PAP treatment). Thus, the trained Health Educator attempted to
maximize incentives to overcome identified barriers.

Analysis of intervention data (ages 23-68 years) showed that 26% of blacks in the control
condition, receiving only sleep literature, agreed to undergo OSA screening; this compares
to 41% of those exposed to the tailored behavioral sleep health interventions (Unpublished
work) (see Figure 1). This represents a 15% increase in the likelihood that blacks exposed to
tailored interventions would undergo sleep screening, which if verified would have an
important public health impact. Future studies should determine the effectiveness of such a
model in increasing adherence to recommended OSA screening and treatment in a large
sample of at at-risk blacks or other minority groups and explore potential mediators of
intervention effectiveness.

3. Conclusions

We recognize that blacks are not a homogenous group and that these recommendations may
not apply to all black individuals, families, and communities. However, our goal is to
provide a framework for which public health practitioners and researchers can build upon to
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stomize interventions and health messages around healthful sleep practices, screening and

treatment that are community-focused and tailored to the needs of different populations. We

ha
co
co

ve found that this multi-level framework works well in elucidating the socio-cultural
ntext that might support or hinder OSA screening and treatment among black
mmunities in New York City and should be empirically tested to ascertain whether or not

it would make a difference in other communities. Such an approach would provide adequate

ev

idence for the proposed framework. The field could benefit from other alternative

frameworks that may be translatable to other underserved, minority populations. Finally, the
field would be well served by developing and implementing more innovative behavioral
health models that are culturally and linguistically tailored to address needs of at-risk
populations, which heretofore have not benefited from evidence-based PAP treatment.
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. We propose guidelines for a practical framework to encourage screening

. Community-based health promotion could engage blacks in the health care
system
. Community-based multi-level interventions could be used to reduce and

Highlights

and treatment of obstructive sleep apnea among blacks

eliminate sleep-related cardiovascular health disparities
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Adherence to Recommended OSA Screening
among Blacks at the Community Level

< Adherence Behavior >

OSA Risk, N=52 Control, N=25 Exposure, N=27

Figure 1.
Results of a pilot OSA intervention in Brooklyn, NY
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Figure 2.
Proposed multi-level approach to increase awareness and treatment of OSA at the

community level.
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Required elements of focus groups for cultural and linguistic tailoring of sleep health information to blacks

Elements of Focus Groups

Format Group session
Size 8-12 per session
Length 1.5to 2 hours

# of sessions

34

Participants

Similar characteristics

Forms of data

Conversation

Data collection

Transcription

Moderator

Uses semi-structured interview guide

Analysis

Identify trends and patterns in sleep perceptions, attitudes, and beliefs
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Proposed guidelines for implementing a sleep apnea program based on evidence from our community-engaged

research

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Guidelines to Implement a Community-Based Sleep Apnea Program

Identify the target community: barbershop, church, health center.

Establish a relationship with the leader of the organization.

Recruit community members to form the implementation team.

Use focus groups to guide implementation process.

Publicize sleep apnea risk factors in community bulletins.

Encourage stakeholder (e.g., barber, pastor) support for the program.

Perform OSA risk screening during scheduled activities (e.g., church services).
Increase awareness through dissemination of tailored sleep apnea knowledge.
Refer identified high-risk individuals for sleep apnea screening.

Contact participants with a diagnosis to participate in PAP support group.
Encourage participation in weight management programs.

Train educators to provide telephone support for treatment adherence.

Develop culturally and linguistically tailored materials.

Provide referrals to sleep specialist and monitor impact on access to sleep services.

Provide appropriate measures at baseline and post-intervention to evaluate success of novel interventions.
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