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Background: Mild cognitive impairment frequently represents a predementia stage of
Alzheimer’s disease. Although obstructive sleep apnea is increasingly recognized as a common
comorbidity of mild cognitive impairment, most apnea research has focused on middle-aged adults
with moderate to severe obstructive sleep apnea. Mild obstructive sleep apnea, defined as 5-14
apneas or hypopneas per hour slept, is common in older adults. Little is known about the effect on
cognition of adherence to continuous positive airway pressure (CPAP) treatment of obstructive
sleep apnea in older adults with mild obstructive sleep apnea and mild cognitive impairment.

Objective: The objective was to explore the effect of CPAP adherence on cognition in older
adults with mild obstructive sleep apnea and mild cognitive impairment.

Methods: We conducted a secondary analysis of data from Memories 1, a 1-year quasi-
experimental clinical trial on the effect of CPAP adherence in older adults with mild cognitive
impairment mild cognitive impairment and obstructive sleep apnea. Those with mild obstructive
sleep apnea were divided into two groups based on their CPAP adherence over 1 year: 1) CPAP
adherent group (mild cognitive impairment+CPAP) with average CPAP use = 4 hr per night; and
2) CPAP nonadherent group (mild cognitive impairment+-CPAP) with average CPAP use < 4 hr
per night. Individuals currently using CPAP were not eligible. A CPAP adherence intervention was
provided for all participants, and an attention control intervention was provided for participants
who chose to discontinue CPAP use during the 1-year follow-up. Descriptive baseline analyses,
paired ttests for within-group changes, and general linear and logistic regression models for
between-group changes were conducted.

Results: Those in the mild cognitive impairment + CPAP group compared to the mild cognitive
impairment — CPAP group demonstrated a significant improvement in psychomotor/cognitive
processing speed, measured by the Digit Symbol Coding Test. Eight participants improved on the
Clinical Dementia Rating scale, whereas six worsened or were unchanged. Twelve participants
rated themselves as improved on the Alzheimer’s Disease Cooperative Study—Clinical Global
Impression of Change Scale, whereas three reported their status as worsened or unchanged. The
mild cognitive impairment+CPAP group had greater than an 8-fold increased odds of improving
on the CDR and greater than a 9-fold increased odds of improving on the Alzheimer’s Disease
Cooperative Study—Clinical Global Impression of Change Scale, compared to the mild cognitive
impairment-CPAP group.

Discussion: CPAP adherence may be a promising intervention for slowing cognitive decline in
older adults with mild obstructive sleep apnea and mild cognitive impairment. A larger, adequately
powered study is needed.

Keywords
cognition; continuous positive airway pressure; mild cognitive impairment; obstructive sleep apnea

Obstructive sleep apnea (OSA) is characterized by repeated upper airway collapse and/or
narrowing that can result in hypoxia and fragmented sleep (Peppard et al., 2013).
Continuous positive airway pressure (CPAP), a positive pressure device placed over the
mouth and/or nose during sleep, opens the airway, restores oxygenation, and improves sleep.
CPAP must be consistently adhered to for efficacy (Wang et al., 2019). The long-term effects
of untreated OSA often include impaired cognition, decreased mood and poor quality of life
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(Peppard et al., 2013). A growing body of evidence suggests that OSA may accelerate
cognitive decline through multiple mechanisms related to OSA severity, such as level of
hypoxia and severity of sleep fragmentation (Olaithe, Bucks, Hillman, & Eastwood, 2018).
OSA severity is categorized based on the number of obstructive breathing events per hour
slept via the apnea hypopnea index (AHI), according to the following criteria: mild, AHI 5-
14; moderate, AHI 15-29; and severe, AHI >30. Current research focuses primarily on
individuals with moderate to severe OSA with 15% of males and 5% of females in North
America demonstrating an AHI =15 (Young et al., 2009). However, when mild OSA cases
are included, the prevalence nearly doubles to 20-30% in men and 10-15% in women, a
statistic that demonstrates widespread, and likely under-recognized mild OSA (Young et al.,
2009).

Old age is a major risk factor for OSA, however, most prevalence studies and clinical trials
are conducted in middle-aged adults with moderate to severe OSA, so little is known about
the consequences of untreated mild OSA in older adults, especially in those experiencing
mild cognitive impairment (Braley et al., 2018). Mild cognitive impairment (MCI),
particularly amnestic MCI, often represents a pre-dementia stage of Alzheimer’s Disease,
and individuals with OSA are 26% more likely to develop cognitive impairment (Leng,
McEvoy, Allen, & Yaffe, 2017; Wilson et al., 2014). We have recently reported a significant
positive effect on cognition of adherence to CPAP in older adults with MCI and mild,
moderate, and severe OSA (AHI = 10) in Memories 1, a 1-year quasi-experimental trial
(Richards et al., 2019), but we did not examine cognitive outcomes related to OSA severity.
The purpose of this secondary analysis was to explore the effects of CPAP adherence in
cognitively impaired older adults with mild apnea. Little is known about whether CPAP
adherence affects cognition and delays progression to Alzheimer’s disease in older adults
with mild OSA.

Study Design

We conducted a secondary analysis of Memories 1 data (Richards et al., 2019), including
only those participants with mild OSA. Memories 1 was a prospective, quasi-experimental
pilot clinical trial that aimed to examine the effect of 1 year of CPAP adherence (= 4 hours
mean CPAP use over 1 year) on cognitive and everyday function in CPAP naive older adults
with MCI and OSA. In the present study, 17 participants with mild OSA (AHI 10-14) were
drawn from the original larger sample: 1) CPAP adherent group (mild MCI+CPAP, =4 hr
mean CPAP use per night for 1 year, n=7); and 2) MCI, OSA, CPAP non-adherent group
(mild MCI-CPAP, <4 hr mean CPAP use per night for 1 year, n=10). The study was
approved by the Institutional Review Boards of George Mason University and University of
Pennsylvania and registered with Clinical Trials.gov. Each participant signed an IRB
approved consent form granting permission for secondary analysis of their data.

Inclusion and Exclusion

Included subjects were aged 55-89 years; mild OSA; and amnestic MCI (Petersen et al.,
1999) which requires five clinical criteria (a) memory complaint, identified as a change from
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previous memory, verified by an informant, (b) memory impairment 1.5 standard deviations
below normal on the Logical Memory I test, (c) not impaired general cognition (Mini-
Mental State Examination, MMSE = 24), (d) cognitive impairment without any
repercussions on activities of daily living, and (e) clinical dementia rating (CDR) of 0-0.5
(Rosness, Haugen, & Engedal, 2011)); as well as stable medications; not severe depressed
(score of < 28 on the 21-item Beck Depression Inventory 11, BDI-I1); and had a study partner
defined as an informant who lives with the participant or keeps contact with the participant
at least 3 times per week. Those with significant neurologic disease, psychiatric disorders,
dementia diagnoses, unstable medical conditions, and currently using CPAP were excluded.

Mild OSA Diagnosis

Intervention

Adherence

Participants received either a two-night diagnostic and therapeutic polysomnography (PSG),
or a split-night diagnostic and CPAP titration PSG in an accredited sleep laboratory for OSA
diagnosis. Some participants also had an unattended home sleep study using the Apnea Risk
Evaluation System (ARES) (Ayappa et al., 2008). A sleep physician analyzed the results
according to the methods and standards of the American Academy of Sleep Medicine
(Kapur et al., 2017).

CPAP, a form of positive airway pressure ventilation, keeps the airways open during sleep.
During titration PSG, an optimal CPAP pressure was identified that normalized the AHI;
eliminated snoring, desaturation, and arousals; and restored a normal airflow contour
(Kushida et al., 2008). Thus, CPAP treats OSA effectively, but it requires consistent use for
at least 4 hours per night (Dzierzewski et al., 2016).

Participants received a CPAP adherence intervention from trained project staff, consisting of:
(a) OSA education, treatment expectations, and ways to minimize barriers and facilitate
CPAP use, (b) promotion of a positive initial CPAP experience, (c) motivational interviewing
to reinforce participants’ health-related goals and CPAP self-efficacy, (d) anticipatory
guidance and follow-up of common CPAP problems, and (e) social support by a study
partner. If, at any time during the 1-year study, participants chose to discontinue CPAP,
project staff provided an Attention Control Intervention, consisting of health information
and conversation, with approximately the same project staff contact and interactions as the
CPAP Adherence Intervention. During the 1-year study, hidden sensors in the CPAP units
continuously collected data and metadata including precise hours of adherence to prescribed
therapy. We defined CPAP adherence as average use of 4 or more hours per night over the 1-
year study (Sawyer et al., 2011).

Outcomes and Measures

We chose the cognitive function measures because: (a) they have shown improvement and/or
slower cognitive decline after treatment of OSA in other populations (Ancoli-Israel et al.,
2008), (b) they have an attention and memory component, and they have been shown to be
sensitive to sleep changes, (c) it was expected that older adults with MCI and OSA would
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show impairment at baseline and could worsen during the 1-year follow-up, and (d) they
were less likely to have floor or ceiling effects. The neuropsychological testers were blinded
to participants’ adherence and collected outcomes in interviews at baseline and 1 year.

Primary: 1) Memory. Total recall on the Hopkins Verbal Learning Test-Revised (HVLT-R)
represented memory. Test—retest reliability was 0.74 (Benedict, Schretlen, Groninger, &
Brandt, 1998), and validity was established by a criterion score between 19 and 20 on total
recall, with 94% sensitivity and 100% specificity for Alzheimer’s disease (Hogervorst et al.,
2002). 2) Psychomotor/cognitive processing speed. The Digit Symbol subtest (DS) from
the Wechsler Adult Intelligence Scale-Revised (Wechsler, 1981) age-adjusted total scaled
score (Shirk et al., 2011) was used. Test-retest reliability ranges from 0.85 to 0.90 (Show,
Tierney, Zorzitto, Fisher, & Reid, 1989).

Secondary: 1) Glabal Cognition. The Montreal Cognitive Assessment (MoCA)
represented global cognition. Test-retest reliability was 0.92, and internal consistency was
0.83 (Nasreddine et al., 2005), with 90% sensitivity for MCI (Saczynski et al., 2015). 2)
Daytime Sleepiness. The Epworth Sleepiness Scale (ESS) was used. Respondents are asked
to rate the likelihood of falling asleep in different activities. Test-retest reliability was 0.82
and internal consistency was 0.88 (Johns, 1992). 3) Everyday function. The study-partner
used Everyday Cognition (ECog) scale. The ECog reflects cognitively mediated functional
abilities. Test-retest reliability was 0.82, and correlations with MMSE, the Clinical Dementia
Rating Scale (CDR), and Blessed Dementia Rating Scale were 0.67, 0.74, and 0.74 (Farias
et al., 2008). 4) Global progression. The Alzheimer’s Disease Cooperative Study—Clinical
Global Impression of Change Scale (ADCS-CGIC) (Schneider et al., 1997) was used. This
scale, developed to reveal clinical change according to self and informants, has shown
treatment-related effects in recent dementia studies (Barone et al., 2008; Winblad et al.,
2007). 5) Progression. The CDR was used to assess 1-year cognitive progression. The CDR
has demonstrated strong inter-rater reliability (kappa values 0.77-1.00 for 6 domains and
0.95 for global rating) and test-retest reliability (kappa values 0.75-1.00 for 6 domains and
0.80 for global rating) (Nyunt et al., 2013).

The sample size estimation for the Memories 1 trial was based on the calculations for the
primary endpoints, and no specific post-hoc power estimate was done for the current
exploratory secondary analysis. Due to the small sample size available to us (N=17), we can
only detect statistically significant large effects. We recognize that due to lack of power this
study may generate clinically meaningful effects that are statistically insignificant.

Statistical Analysis

Descriptive statistics were used to characterize the overall sample at baseline and by
adherence groups (MCI-CPAP and MCI+CPAP). To assess differences in baseline
characteristics between the MCI-CPAP and MCI+CPAP adherence groups, Fisher’s exact
tests were used for categorical variables; two-sample t-tests were used for comparisons in
continuous variables across the two groups. Within-group changes in outcomes from
baseline to 1 year were assessed and evaluated for significance using paired t-tests. Change

Nurs Res. Author manuscript; available in PMC 2021 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Results

Page 6

from baseline to 1 year was examined using unadjusted general linear models for each
outcome, where the predictor of interest was adherence group. Using results from the
unadjusted general linear models, between-group effect sizes were calculated as the least
square mean estimates divided by the mean square error. Finally, separate unadjusted logistic
regression models were used to quantify the effect of adherence group on the odds of
improvement on the CDR and ADCS-CGIC at 1 year. All statistical tests were two sided,
and a P value less than or equal to 0.05 was considered statistically significant. Analyses
were performed with SAS software (version 9.4, SAS Institute, Cary, NC).

Sixty-eight participants with MCI+OSA comprised the sample for Memories 1, and 17 of
these had mild OSA (mean AHI 12.0 + 1.87) and were included in this secondary analysis
(mean age = 72.1 + 8.88 yr; 52.9% women; MCI-CPAP = 10, and MCI+CPAP = 7). With
the exception of antidepressant use (p=0.01) and PSG whole night baseline lowest oxygen
saturation (p=0.02), there were no statistically significant differences in baseline
demographics, clinical, cognitive, medications, and sleep characteristics between the mild
OSA MCI-CPAP and MCI+CPAP groups (Table 1). We did not adjust for lowest oxygen
saturation, given the pilot nature of the study, and the small number of participants. Also,
due to the lack of significant difference in depression scores as measured by the the BDI-II,
we did not adjust for antidepressant use.

From baseline to 1 year, the MCI+CPAP group showed a statistically significant, clinically
relevant increase in psychomotor/cognitive processing speed (DS) (change=1.90, p=0.04),
and clinically relevant improvement in daytime sleepiness (ESS) (change= -3.14) without
statistical significance (p=0.10). No other within-group changes for memory (HVLT), global
cognition (MoCA), and everyday function (ECog) were statistically significant (Table 2).

In the unadjusted general linear models, in the MCI+CPAP group versus the MCI-CPAP
group at 1 year, psychomotor/cognitive processing speed (DS) was significantly improved
(Parameter Estimate = 1.94, SE = 0.70, 95% CI = 0.44-3.44, p=0.01) with a large effect
size (ES) of 1.40. No other variables were statistically significant (Table 3). Unadjusted
logistic regression model results are summarized in Table 4. At the 1-year follow-up, 8
participants were improved on the CDR, but 6 were worsened or unchanged. Data for 3
participants were missing, because we could not contact their study partners prior to study
closure. The MCI+CPAP group had an over 8-fold increase in odds for improvement on the
CDR in comparison with the MCI-CPAP group (OR = 8.33, 95% CI = 0.63-110.00, p=
0.11). Twelve participants were self-rated as improved on ADCS-CGIC over 1 year, whereas
three rated themselves worsened or unchanged. Data were missing on two participants. The
MCI+CPAP group demonstrated an over 9-fold increased odds of improving on the self-
rated ADCS-CGIC as compared to the MCI-CPAP group (OR = 9.55, 95% CI = 0.33—
278.83, p=0.19). Although the present findings are not statistically significant, they are
clinically important.
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Discussion

The current study demonstrated that CPAP adherence for 1 year, compared to a non-adherent
comparison group, significantly improved psychomotor/cognitive processing speed and
attention, in older adults with MCI and mild OSA. Moreover, while not statistically
significant in this pilot study, CPAP adherence showed a near significant trend for delaying
progression of cognitive decline based on the CDR and self-rated ADCS-CGIC.

A recent meta-analysis in a predominantly middle-aged sample of the effect of CPAP on
several cognitive domains showed a small treatment effect on a single cognitive domain,
attention, (mean effect size = 0.19) (Kylstra et al., 2013). In contrast to the studies in the
meta-analysis, our research focused on a homogeneous sample of older adults with MCI
who are more likely to experience a trajectory of cognitive decline, and we followed them
for a longer period, one year. Our finding of improved psychomotor/cognitive processing
speed is consistent with a recent systematic review that supported information processing
speed as a distinct cognitive domain affected by OSA (Kilpinen et al., 2014).

Strengths of this research were a focus on the understudied and prevalent mild OSA
population, an extended 1-year follow-up period, and equal attention from project staff to
both adherence groups. However, there are a number of limitations. This was an exploratory
secondary analysis of a subsample of an existing dataset from Memories 1, and the sample
size was only 17. We were not powered to correct for multiple comparisons, or small effects.
Thus, any significant findings are likely to be quite clinically relevant. This study used data
from three different types of clinical sleep studies for baseline group comparisons. While
using clinical sleep study data was pragmatic, and reflected current sleep medicine practice,
future, larger studies should standardize sleep diagnostic methods and oxygen saturation
variables to allow for more accurate baseline comparisons of the CPAP adherent and the
CPAP nonadherent groups. For example, groups should be compared on degree of
hypoxemia, as measured by time below 90% and/or 80% oxygen saturation, and any
differences should be controlled for in subsequent analysis.

Furthermore, this was not a randomized controlled clinical trial, and the adherent and non-
adherent groups might have differed on unknown variables’ effects on study outcomes.
However, we strongly believe that alternative longitudinal designs for randomized controlled
clinical trials incorporating wait-list controls, placebo CPAP, or withdrawal of CPAP, may
place older adults with cognitive impairment at increased risk and should be avoided. A
survey of geriatricians conducted by our team revealed that the majority would not refer
their patients for a placebo-controlled (sham) sleep apnea study for a one-year period due to
their concerns regarding untreated sleep apnea, thus we elected to use the current study
design.

Future, larger studies should incorporate neuroimaging outcomes, including amyloid and tau
positive emission tomography (PET) scans, and examine potential mechanisms for changes
in cognition in older adults with mild OSA and MCI, such as white matter hyperintensity
volume, sleep fragmentation, and blood pressure. Also, whether a longer nighttime CPAP
use, e.g. 6 or 8 hours, has a stronger effect on study outcomes should be examined.

Nurs Res. Author manuscript; available in PMC 2021 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Page 8

Conclusion

A year of CPAP adherence significantly improved psychomotor/cognitive processing speed
in older adults with MCI and mild OSA and shows promise for slowing progression to
Alzheimer’s disease. A large, definitive trial is needed to confirm our findings, and to
examine potential mechanisms for the relationships among mild OSA, CPAP adherence, and
cognitive decline.
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Table 1

Demographics, clinical, and sleep characteristics of study groups at baseline

Variable

Age
a
Sex, female, n (%)
Race, white, n (%)él7
Education, > high school, n (%)a

Married/cohabitate, n (%)a
BMI

Diabetes, n (%)a
Cardiovascular disease, n (%)a
. a

Hypertension, n (%)

APOE4, n (%)%
Cholinesterase inhibitors, n (%)a
Opioid Analgesic, n (%)?
Antidepressants, n (%)a
Sedative/anxiolytics, n (%)a

Antihypertensives, n (%)‘3

MoCA

BDI-1I

ESS

Self-report Nighttime Sleep duration (hours)

Self-report Nighttime Number of awakenings

ARES baseline sleepb
Apnea-hypopnea index
Lowest oxygen saturation
PSG whole night baseline
Apnea-hypopnea index
Lowest oxygen saturation
PSG split night baseline
Apnea-hypopnea index

Lowest oxygen saturation

Total (n=17)

Mean SD
72.1 8.88

9 (52.9)

10 (58.8)

9 (52.9)

9 (52.9)

29.4 (n=16) 6.73
6 (35.3)
7(41.2)
9(52.9)

4 (23.5)
1(5.9)
2(11.8)
4 (23.5)
5(29.4)
11 (64.7)
23.7 3.58
6.8 554
9.4 417
72 178

3.6 (n=15) 247

11.0 (n=3) 1.73

813 (n=3) 177

119 (n=8) 1.74

86.6 (n=8) 5.21

11.7 (n=6) 1.90

82.3 (n=6) 6.22

Mild OSA
MCI+CPAP (n = 7)

Mean

68.4
2(2856)
5(71.4)
4(57.1)
6(85.7)

30.0 (1=6)
3(42.9)
3(42.9)
4(57.1)
1(143)

0(0.0)
0(0.0)
4(57.0)
2 (28.6)

3(42.9)
23.9
8.0

9.6

7.6

44

(n=0)
(n=0)

11.9 (n=6)
88.8 (=6)

12.8 (n=1)
87.0 (n=1)

SD
6.60

3.30

3.02
3.65
2.88
2.15
2.30

2.05
3.82

0.00
0.00

MCI-CPAP (n = 10)

Mean

74.6
7(70.0)
5 (50.0)
5 (50.0)
3(30.0)
29.1
3(30.0)
4(40.0)
5 (50.0)
3(30.0)
1(10.0)
2(20.0)
0(0.0)
3(30.0)

8 (80.0)
236

5.9

9.2

6.9

2.9 (n=8)

11.0 (n=3)
81.3 (n=3)

11.7 (1=2)
80.0 (7=2)

11.5 (n=5)
81.4 (n=5)

SD
9.67

8.31

4.09
6.61
5.03
1.52
2.53

1.73
177

0.42
0.00

2.03
6.47

p-value

0.14

0.07
0.78
0.64

>0.99
>0.99
0.60
>0.99
0.49
0.01

>0.99

0.88
0.42
0.85
0.49
0.24

0.80
0.02

0.59
0.47

Page 11

Note. MCI = Mild cognitive impairment; +CPAP = Continuous Positive Airway Pressure adherent defined as mean use=4 hours/night; -CPAP =
Continuous Positive Airway Pressure non-adherent defined as mean use <4 hours/night; BMI = Body Mass Index; APOE = Apolipoprotein; MoCA
= Montreal cognitive assessment; BDI = Beck Depression Inventory; ESS = Epworth Sleepiness Scale.

The p-values are for comparisons between the +CPAP and -CPAP groups.
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a . . .
Percentages are derived using column total in sample.

b : . . .
Source PSG data for AHI and oxygen saturation were missing for 3 participants, we report their ARES data.
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Table 3

Page 14

Unadjusted general linear model results for changes in cognitive and everyday function from baseline to 1 year

Dependent Variable: Cognitive and Everyday

Adherence Group (MCI+CPAP vs. MCI-

Between-Group p-

Between-Group

Function CPAP) value Effect Sizel
Cognition
HVLT 0.39 0.47
PE -2.16
SE 2.40
95% CI [-7.35, 3.03]
DS 0.01 1.40
PE 1.94
SE 0.70
95% ClI [0.44, 3.44]
MoCA 0.63 0.25
PE -0.75
SE 1.52
95% ClI [-4.01, 2.52]
ESS 0.46 0.38
PE -1.59
SE 2.10
95% Cl [-6.09, 2.92]
ECog 0.82 0.13
PE -0.06
SE 0.25
95% ClI [-0.60, 0.48]

Note. MCI = mild cognitive impairment; +CPAP = Continuous Positive Airway Pressure adherent defined as mean use > 4 hours/night; -CPAP =
Continuous Positive Airway Pressure non-adherent defined as mean use <4 hours/night; HVLT = Hopkins Verbal Learning Test; DS = Digit
Symbol; MoCA = Montreal Cognitive Assessment; ESS = Epworth Sleepiness Scale; ECog = Everyday Cognition; PE = parameter estimate; SE =

standard error; 95% CI = 95% confidence interval.

fEffect sizes generated from unadjusted general linear models for change from baseline to 1 year. The p-values are for comparisons between the

+CPAP and -CPAP groups.
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Table 4

Unadjusted Logistic Regression Model Results for Improvement on the Clinical Dementia Rating (CDR) and
the Alzheimer’s Disease Cooperative Study Clinical Global Impression of Change Scale (ADCS-CGIC) at 1
year

Adherence Group
(MCI+CPAP vs. MCI-CPAP)

CDR (Improved N=8 vs. Unimproved N=6)

OR 8.33
(95% Cl) [0.63, 110.00]
p-value 0.11
ADCS Self (Improved N=12 vs. Unimproved N=3)

OR 9.55
(95% ClI) [0.33, 278.83]
p-value 0.19

ADCS Partner (Improved N=6 vs. Unimproved N=7)
OR 250
(95% CI) [0.25, 24.72]
p-value 0.43

Note. MCI = mild cognitive impairment; +CPAP = Continuous Positive Airway Pressure adherent defined as mean use = 4 hours/night; -CPAP =
Continuous Positive Airway Pressure non-adherent defined as mean use <4 hours/night; CDR = Clinical Dementia Rating; ADSC = Alzheimer’s
Disease Cooperative Study. Reference group for dependent variable is Unimproved (Worsening/Unchanged) at 1 year. OR = Odds Ratio; 95% CI =
95% Confidence Interval. The p-values are for comparisons between the +CPAP and -CPAP groups.

Nurs Res. Author manuscript; available in PMC 2021 March 01.



	Abstract
	Methods
	Study Design
	Inclusion and Exclusion
	Mild OSA Diagnosis
	Intervention
	Adherence
	Outcomes and Measures
	Primary:
	Secondary:

	Sample Size
	Statistical Analysis

	Results
	Discussion
	Conclusion
	References
	Table 1
	Table 2
	Table 3
	Table 4

