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BACKGROUND: Research on subthreshold compliance with positive airway pressure (PAP) ther-
apy in sleep apnea patients may inform clinical sleep medicine practice. We retrospectively assessed
compliant and subthreshold compliant sleep apnea subjects to test whether regular but fewer hours
of PAP use would demonstrate clinically meaningful improvements and correlate with outcomes.
METHODS: A chart review was conducted of 113 consecutive sleep apnea subjects, naive to
treatment, who completed a titration study and filled a PAP therapy prescription. Objective data
categorized subjects into 3 groups: compliant, subthreshold compliant, and minimal use. Outcome
measures assessed changes in insomnia, sleepiness, and nocturia on average 7 months from PAP
initiation. Correlation coefficients analyzed dose-response relationships between hours of use and
changes in outcomes. RESULTS: Among 113 PAP attempters, 104 (92%) were current users.
Among 93 users with objective data, regular (consistent) PAP users included 59 compliant and 21
subthreshold compliant, and 13 subjects were minimal users. Compliant users averaging
6.6 � 1.3 h/night and 42.0 � 12.1 h/week showed the largest outcome improvements (all P < .05)
with moderate to large effects for insomnia (d � 0.94), sleepiness (d � 0.58), and nocturia (d � 0.56).
Subthreshold users averaging 4.1 � 0.7 h/night but only 18.0 � 5.6 h/week showed a large effect for
insomnia (d � 0.76, P � .03) and nonsignificant, small effects for sleepiness (d � 0.38) and nocturia
(d � 0.22). Correlation coefficients showed a trend for decrease in insomnia (P � .08; r � .20) and
a significant decrease in nocturia (P � .034; r � 0.25), each in association with hours of PAP use.
CONCLUSIONS: In a clinical sample, 86% of sleep apnea subjects regularly used PAP, but
adherence was 63%. Regular users showed clinical treatment effects and potential dose-response
relationships, suggesting that the term use offers advantages over the term adherence. Currently,
subthreshold compliance may not merit insurance coverage in many countries, an issue affecting
many sleep apnea patients. Key words: compliance; adherence; continuous positive airway pressure;
obstructive sleep apnea; upper airway resistance syndrome; Centers of Medicare and Medicaid services.
[Respir Care 2016;61(8):1023–1032. © 2016 Daedalus Enterprises]

Introduction

Sleep medicine frequently operates under the policies of
insurance carriers that view positive airway pressure (PAP)

therapy as an all-or-nothing therapeutic device for sleep ap-
nea patients.1 In the United States2 and internationally,3-5 nu-
merous industrialized countries use compliance metrics based
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either on the Medicare policy of 4 h/night for 70% of
nights/week or variations thereof.2,6-8 Although such policies
manifest great influence over clinical care, they are based
only on descriptive studies (Level V: lowest-rated evidence
on Sackett’s criteria9) in lieu of rigorous scientific investiga-
tions. In this context, imagine a diabetic patient using only
50% of prescribed drugs and then being informed by her
doctor: Since you’re not using 70% or greater, insurance
coverage ceases for your oral anti-hyperglycemics. Worse,
imagine the physician asserting: Despite improvement in fast-
ing blood sugars and well-being with the lower dosage, you
must return your medication or pay for it out of pocket.

This incongruous scenario is accepted practice in the
field of sleep medicine in the United States1 and various
parts of the world,3-5 presumably because insurance carri-
ers perceive unacceptable levels of waste in patients not
using their PAP devices.10,11 Universally reported non-
compliance issues in sleep apnea patients may be com-
pounded by adversarial relationships between sleep cen-
ters and durable medical equipment companies,12 resulting
in a lack of timely interventions to resolve early adverse
effects caused by the device.8,13-17

This commonly used adherence paradigm appears to have
been adopted prematurely without having been subjected to
in-depth investigations to discover a beneficial patient-
centered metric. From a clinical standpoint, the current metric
may promote lesser quality of care and loss of potential health-
care cost savings due to precipitous termination of PAP
coverage.10 In contrast, one respiratory medical association
has declared that patients should be considered compliant
when using PAP 2 h/night if also receiving clinical benefits.1

Also, research to date on subjects with subthreshold compli-
ant PAP use has consistently shown improvements in sub-
jective or objective sleepiness, despite the lower number of
objective hours recorded (Table 1).18-22

Two factors might yield a validated approach to adher-
ence: (1) measurement of actual hours of PAP use as a
continuous variable, reflecting a potential dose-response
relationship and (2) impact of use hours on health-care
outcomes and related cost savings. Studies already document
improved outcomes23,24 and health-care cost reductions25,26

associated with regular use of PAP therapy, yet, to our
knowledge, the putative dose-response effect of PAP
therapy may not be considered by those outside the

medical profession, although anecdotally, a dose-
response relationship aligns with a gradual adaptation
process observed in some sleep apnea patients.17 The
pivotal work of Stepnowsky and Moore27 on the dose-
response relationship examined trials with PAP and sham
or placebo devices, noting clear benefits from subthera-
peutic levels of pressurized air. They offered 2 essential
insights. First, “[u]nderstanding the dose–response re-
lationship between CPAP and important outcomes will
put compliance intervention studies into perspective.”
Second, “… the fact that we do not understand the scope
and consequences of CPAP use and ‘dose’ presents it-
self as a major research mission.”

Additional studies28-35 as well as the salient commen-
tary of Brown36 on the topic of subcompliant PAP use
strongly suggest the clinical utility of a dose-response
between hours of use and improvement in outcomes
(sleep apnea hypopnea syndrome symptoms,30,32 cogni-
tive function,33,34 and mortality28) among subthreshold
compliant patients using PAP on a regular basis but for
fewer hours. These works challenge policy directives and
suggest that quality of care would be enhanced by thinking in
terms of hours of use or time on mask instead of relying
solely on compliance or adherence constructs.

To replicate past research as well as analyze possible dose-
response relationships, we retrospectively compared sleepi-
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QUICK LOOK

Current knowledge

The concept of therapeutic dose response is well-estab-
lished. However, positive airway pressure (PAP) treat-
ment for sleep apnea is constrained by policies that
apply a “use it or lose it” principle derived from an
arbitrary compliance definition involving a set mini-
mum hours of PAP use. However, subthreshold com-
pliant patients and other partial users who fall below the
minimum hours also report benefits.

What this paper contributes to our knowledge

This study shows that subcompliant PAP patients gain
improvements in subjective insomnia, sleepiness, and
nocturia symptoms, which lend clear support for a PAP
dose-response relationship. These findings also mirror
the clinical concept of transitional adaptation in which
patients use a drug therapy and incrementally increase
the dosage over time while gradually gaining more ben-
efits. In sleep medicine, arbitrary PAP compliance pol-
icies may serve insurance carriers, but they appear coun-
terproductive for patients in their early adaptation period.
Focusing on patients’ use of PAP therapy may ulti-
mately improve their adherence.
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ness outcomes in compliant and subthreshold compliant sub-
jects, and we evaluated changes in 2 outcomes, insomnia and
nocturia, not previously researched in subthreshold compliant
sleep apnea cases.37-43 A consecutive series of subjects (Fig.
1) who presented to our community-based sleep medical cen-
ter (Maimonides Sleep Arts & Sciences, Ltd.) were divided
into compliant regular users, subthreshold regular users, and
minimal users. We hypothesized that despite significant dif-
ferences in total weekly hours used by each group, compliant
and subthreshold users would manifest clinically meaningful
improvements (by effect sizes) in sleepiness, insomnia, and
nocturia episodes compared with minimal users. Also, we
further hypothesized that a significant dose-response relation-
ship would manifest between PAP use hours and changes in
outcomes.

Methods

Study Criteria and Consent

This retrospective chart review assessed adult, PAP-
naive subjects presenting from June through December,
2013, who (1) were objectively diagnosed with obstructive
sleep apnea (OSA) or upper airway resistance syndrome
(UARS); (2) completed a titration polysomnogram; and
(3) filled a prescription for PAP. Per standard protocol, all
subjects provided verbal and written consent for anony-
mous use of medical information for research and educa-
tional purposes in the context of chart and data reviews.

All subjects’ intakes were reviewed by the medical di-
rector (BK) before diagnostic polysomnography. This
project was approved by the Los Alamos Medical Cen-
ter institutional review board.

Chart Review, Polysomnography, Breathing
Event Metrics

Maimonides Sleep Arts & Sciences patients complete
online intakes assessing sleep symptoms based on the no-
sology for sleep disorders in the International Classifica-
tion of Sleep Disorders.44 The intake also includes 2 val-
idated surveys, the Insomnia Severity Index45 and Epworth
Sleepiness Scale,46 and a query on frequency of nocturia
episodes per night. Measures are repeated at follow-up,
several months after initiation of PAP therapy. Polysom-
nography was conducted and scored using standard Amer-
ican Academy of Sleep Medicine guidelines47 as well as
standard rules for calculating the apnea-hypopnea index
(AHI) and respiratory disturbance index (RDI).47,48 Simi-
lar to models recently described in RESPIRATORY CARE,49,50

we also engage patients to view select polysomnographic
tracings of their sleep studies to enhance their education
(the supplementary materials at http://www.rcjournal.com
describe additional scoring details and our titration prac-
tice model, including use of ABPAP and ASV PAP de-
vices to increase patient comfort and compliance).

PAP Use and Adherence

Among the final sample, current users were distinguished
from non-users based on the presence of these recent en-
counters: (1) prescription renewal for PAP supplies51; (2)
clinic appointment regarding continued PAP use; (3)
retitration and confirmation of use; or (4) contact with
office staff, discussing continued PAP use. Among subjects
with objective data downloads, nightly hours were calcu-
lated as average hours of PAP use for all nights and av-
erage hours of PAP use for only the nights used. Three
compliance groups were created from the objective data
downloads: (1) compliant regular users, who met Centers
of Medicare and Medicaid Services (CMS) compliance
guidelines (mean PAP use �4 h/night on 70% of nights); (2)
subcompliant regular users, who were PAP users not meeting
CMS guidelines but who averaged regular, nightly use �3 h/
night; and (3) noncompliant minimal users, who had minimal
PAP use (averaging �2 h/night).

Sample and Data Analyses

Figure 1 describes the flow of PAP-naive subjects seek-
ing care during the 6-month study period. One hundred
seventy-two subjects completed their intake and were ob-
jectively diagnosed with either OSA (n � 154; mean � SD

Fig. 1. Flow chart. PSG � polysomnography, PAP � positive air-
way pressure. Note only 93 of the 104 current PAP users were
categorized into the 3 subject groups.

ADHERENCE IN SUBJECTS WITH OSA RECEIVING CPAP
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AHI 29.52 � 26.53 and RDI 62.58 � 26.47) or UARS
(n � 18; mean � SD AHI 2.17 � 1.34 and RDI
50.46 � 20.42). Of the 172 subjects, 134 completed a full-
night titration, and 21 failed to fill their PAP prescription,
leaving 113 subjects who moved forward to initiate treat-
ment with a PAP device at home.

Analysis of variance compared continuous variables.
The chi-square test analyzed dichotomous variables. For
subjects with objective data downloads, 2-way repeated-
measures analysis of variance for Insomnia Severity In-
dex, Epworth Sleepiness Scale, and nocturia episodes per
night compared values pre- and post-PAP use; Cohen’s d
effect size (0.2 � small, 0.5 � medium, 0.8 � large) cal-
culated the standardized difference between 2 means within
each subsample for the 3 compliance groups. Objective data
downloads also provided AHI and mask leak values at fol-
low-up for between-group comparisons. The Pearson product
moment correlation coefficient analyzed relationships for
changes in Insomnia Severity Index, Epworth Sleepiness
Scale, and nocturia episodes per night by hours of PAP
use/week. A P value of .05 was statistically significant. Data
were analyzed with IBM SPSS Statistics version 11.0 for
Windows (IBM Corporation, Armonk, New York).

Results

Sample Characteristics and Use Groups

Our final sample of 113 subjects was predominantly
middle age (54.4 � 12.4 y), minimally obese (body mass
index � 31.23 � 6.81 kg/m2), white (73.5%) and Hispanic
(21.2%), married (73.5%), male (57.5%), and with a bach-
elor’s degree or higher (57.5%). Psychiatric history in-
cluded depression (38.9%, n � 44), anxiety disorder
(23.9%, n � 27), post-traumatic stress disorder (9.7%,
n � 11), panic attacks (11.5%, n � 13), trauma exposure
(28.3%, n � 32), claustrophobia (23.9%, n � 27), and
bipolar illness (1.8%, n � 2). Only 30.1% (n � 34) denied
psychiatric history or complaints. For main outcomes, mean
nocturia episodes per night were 1.55 � 1.17, and Insom-
nia Severity Index and Epworth Sleepiness Scale scores
were 13.69 � 5.42 and 9.69 � 4.72, respectively, the lat-
ter measure reflecting a subthreshold level of clinical sleep-
iness in our subject population who presented with mental
health symptoms. Based on our definitions, 104 of 113
subjects (92%) were using PAP at follow-up (mean � SD
period post-initiation of PAP � 7.23 � 2.20 months), and
9 subjects (8%) were not (Fig. 1).

Compliance Category and Subgroups by Objective
Data Downloads

Among the 104 PAP users, 93 current objective data
downloads categorized subjects into 3 subgroups described

in Methods (compliant regular users, n � 59; subthreshold
regular users, n � 21; and noncompliant minimal users,
n � 13). There were no significant differences in socio-
demographic or intake data among the groups.

In Figure 1, the percentage of nights used and average
PAP hours/week increased from noncompliant minimal
users to subcompliant regular users, and the largest values
were seen in compliant regular users. Both the compliant
regular user and subcompliant regular user groups aver-
aged �4 h of PAP use/nights used, but subcompliant reg-
ular users applied PAP on average just over 4 nights/week
(adherence standards require 5 nights/week), whereas com-
pliant regular users averaged 6� nights of PAP use/week.
In contrast, noncompliant minimal users averaged 1.80 h
of PAP use/nights used and between 1 and 2 nights/week,
both metrics below adherence standards.

Of clinical import, 8 of 21 subjects (38%) in the subcom-
pliant regular user group averaged �4 h/night on nights used
for �20 h/week but used PAP on �70% of nights. Thus,
nearly 40% of subcompliant regular user subjects would meet
standards if total hours/week (�20 h) was the policy instead
of the arbitrary rule of 70% of nights with �4 h/night use (ie,
4.9 nights � 4 h � 19.6 h). Two subjects highlight this dis-
tinction: One from the subcompliant regular user group
was noncompliant despite nightly PAP use (100%) for
3.62 h/night on average totaling 25.3 h/week in contrast
to the other case, a compliant subject who used PAP for
4.57 h on 6 nights/week for a total of 27.4 h. In 2 more
subcompliant regular user cases, one subject used 5.08
h/night for 68.29% of nights equaling 24.28 h/week, and
another subject used 4.42 h/night for 68.42% of nights
equaling 21.17 h/week; thus, both cases were noncompli-
ant. Figure 2 focuses on these distinctions by graphically
highlighting a transitional zone comprising 26 subjects (8
compliant regular users [squares] and 18 subcompliant
regular users [diamonds]) who display borderline values
that reach just above or below compliance.

Changes in Outcome Measures
By Subgroup Analysis

For 93 subjects with subjective and objective data, out-
comes (insomnia, sleepiness, nocturia episodes) revealed
no significant differences among groups at baseline: In-
somnia Severity Index ranged from mild to moderate se-
verity; Epworth Sleepiness Scale ranged from subclinical
to mild daytime sleepiness; and nocturia episodes per night
were in the 1–2-episode/night range. At follow-up (Fig. 3),
compliant regular users showed the largest changes (mean
intake to outcome) in all scales, with moderate to large effects
for insomnia (13.53 � 0.66 to 8.88 � 0.69; d � 0.94),
sleepiness (9.09 � 0.52 to 6.77 � 0.58; d � 0.58), and
nocturia (1.56 � 0.14 to 1.06 � 0.16; d � 0.56), all sig-
nificant (P � .05). Subcompliant regular users showed a
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RESPIRATORY CARE • AUGUST 2016 VOL 61 NO 8 1027



significant, large effect for insomnia (13.83 � 1.29 to
9.17 � 1.38; d � 0.76), a nonsignificant, small to medium
effect for sleepiness (9.78 � 1.09 to 7.72 � 1.27; d � 0.38),
and a small effect for nocturia (1.58 � 0.31 to 1.33 � 0.18;
d � 0.22). Last, noncompliant minimal users showed a
small to medium effect (12.08 � 1.39 to 10.25 � 1.47;
d � 0.36) for insomnia, a small effect for sleepiness
(8.83 � 1.81 to 7.67 � 1.55; d � 0.19), and no change for
nocturia (0.88 � 0.32 to 0.88 � 0.15; d � 0.00).

For all 93 subjects with objective data downloads, we
determined bivariate correlation coefficients for weekly
hours of use by change in score for each measure of in-
somnia, sleepiness, and nocturia (Fig. 4). For insomnia
(r � .20) and nocturia (r � .25), a trend or significance,
respectively, was observed in a direction suggesting a dose-
response relationship associated with PAP use.

Supplemental Analyses

As further corroboration of PAP efficacy among all 93
subjects with objective data downloads, we collected re-

sidual AHI and objective leak data. All 3 groups averaged
AHI �2 (range 1.19 � 2.03 to 1.80 � 2.66; interquartile
range � 1.30; median � 0.80) with no significant
differences. For leak (L/min), the groups ranged from
6.73 � 7.76 to 10.86 � 12.24 (interquartile range � 12.45;
median � 3.60) with no significant differences.

For PAP refusers described in Figure 1, 59 subjects did
not attempt PAP therapy, including 38 who chose not to
complete a titration and 21 who completed a titration but
chose not to fill a prescription. Reasons offered for no
follow-through are listed in eTable 1 (see supplementary
material). There were no significant differences between
59 refusers and 113 attempters or between 59 refusers and
104 current users.

Discussion

In this retrospective review of 113 subjects who com-
pleted a sleep apnea evaluation and filled a prescription to
initiate PAP therapy, 104 were using a device at follow-
up. Data downloads on 93 users demonstrated 59 compli-

Fig. 2. Scatter plot of weekly PAP hours used [nightly PAP average (h/night) X % nights used (nights/week)] for compliant regular users,
subcompliant regular users, and noncompliant minimal users. The vertical dashed line signifies a compliance standard of 4 h/night, whereas
the horizontal dashed line represents 19.6 h (70% nights/week X 4h/night), which is the minimum standard for CMS coverage provided
patient meets additional criteria: �5 nights/week, �4 hours/night used. However, values above this line do not guarantee compliance as
many subjects used �5 days/week or �4hrs/night. The transitional zone contains subjects with borderline use values just above (compliant
regular users; n� 8) or just below (subcompliant regular users; n�18) compliance guidelines. *The Reference subject is the compliant
regular user with the least amount of nightly use among all compliant subjects. †Subjects I, II, and III are subcompliant regular users with
weekly use values near to Reference subject, yet noncompliant for various reasons: Subject I, 21.1 h/week, 79.4% nights, but 3.8 h/night;
Subject II, 4.2 h/night, but 19.2 h/week, and 65.9% nights; Subject III, 21.2 h/week, 4.4 h/night, but 68.4% nights; ‡Subjects IV, subcom-
pliant regular users with PAP hours/week more than compliant Reference subject. Our sample used two different PAP modes [ASV (n�69)
and ABPAP (n�24)] at time of follow-up.
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ant, 21 subthreshold compliant, and 13 noncompliant min-
imal users. Of clinical import, 21 subcompliant, regular
users of PAP therapy averaged improvements (noted in
small to large effect sizes) in primary variables of self-
reported insomnia, sleepiness, and nocturia, albeit sample
sizes may have affected significance testing. Paradoxi-
cally, these cases could have had their therapy withdrawn
had they been subjected to insurance compliance standards
despite the benefit they were clearly receiving from relatively
lower levels of use. This disadvantage directed at sleep apnea
patients is well formulated in Brown’s commentary: “A sub-
stantial number of [policies] apply to costly devices …

equipped for objective measurement of usage, including ox-
ygen concentrators, mechanical in-ex-sufflation devices,
power wheelchairs, and pneumatic compression apparatus;

Fig. 3. Comparison of mean � SD intake versus follow-up values
A: Insomnia Severity Index total score, B: Epworth Sleepiness
Scale total score, and C: total nocturia episodes per night for
compliant regular users (n � 59), subcompliant regular users (n �
21), and noncompliant minimal users (n � 13). Scores for Insomnia
Severity Index, Epworth Sleepiness Scale, and nocturia episodes
expressed as mean � SD and analyzed with repeated-measures
analysis of variance. P values are for the change in score from
intake to outcome; d � Cohen’s d effect size (0.2 � small, 0.5 �
medium, 0.8 � large) calculated the standardized difference be-
tween 2 means within each subsample for the 3 compliance groups.

Fig. 4. Bivariate correlation between PAP use (hours/week)* and
change in value from intake to outcome for (A) Insomnia Severity
Index (ISI), (B) Epworth Sleepiness Scale (ESS), and (C) total noc-
turia episodes. PAP hours used/week obtained from the most re-
cent objective data download.

ADHERENCE IN SUBJECTS WITH OSA RECEIVING CPAP

RESPIRATORY CARE • AUGUST 2016 VOL 61 NO 8 1029



however, only PAP and respiratory assist devices are sin-
gled out in this manner [ie., measuring hours of use] …”36

Our work extends findings from several researchers who
demonstrated similar results among patients whose hours
of use fall below adherence standards but yield improve-
ment in outcomes,18-22,28-34 albeit our findings on changes
in sleepiness were not as robust, probably due to low
baseline Epworth scores in our mental health subjects. To
our knowledge, this study is the first to demonstrate im-
proved outcomes for insomnia and possibly nocturia (based
on effect size) in regular users of PAP therapy who did not
meet compliance standards. Consistent, albeit small, cor-
relation coefficients were observed for the relationships
between hours of use (time on mask) and insomnia sever-
ity (trend) and nocturia episodes (significance). Taken to-
gether, the current study supports a theory of a dose-response
for PAP therapy, suggesting the importance of viewing
hours of use as a continuous variable; this perspective
matches conventional wisdom as applied to many other
therapeutic interventions, notably medications.

The findings in this study may further our capacity to
distinguish between the terms “use of” as opposed to “ad-
herence with” PAP devices. Clinically, we presume that
most sleep medicine specialists encounter minimal use pa-
tients who attain subthreshold status as well as those ini-
tially subthreshold who later attain full adherence. This
point is highlighted in the Figure 2 transitional zone box
wherein the “Reference Subject” (least amount of average
nightly use among all compliant subjects) demonstrates
only slightly higher weekly use (23.77 h) compared with 3
very nearly adherent, subthreshold subjects: 21.13 h (I),
19.23 h (II), and 19.80 h (III). In related examples, 3 other
subthreshold subjects in the transitional zone (IV) actually
used PAP for the same or more total hours/week than the
reference subject, yet none were adherent. As can be cal-
culated, mere minutes per night separated these subjects
from attaining insurance coverage or requiring self-payment
or, worse, therapy withdrawal despite improved outcomes.
If, on the other hand, a dose-response relationship were
considered, taking into account the benefits that these sub-
jects achieved in daytime sleepiness, insomnia, and noc-
turia with a lower dosage of therapy, then patient care
could be enhanced.

Summing up, we would express concern for any system
that discourages recognition of these transitional scenar-
ios, especially since the original compliance construct for
PAP use was based on low-evidence studies.1,2 A scien-
tifically determined dose-response metric devised by ex-
perts from the field of sleep medicine appears to be a more
promising approach to the short- and long-term manage-
ment of OSA/UARS patients. More research in this area
could bolster sleep medicine specialists’ efforts to negoti-
ate on behalf of struggling patients who are receiving ben-
efits although not yet adherent.1,36 Failing to attend to this

dose-response relationship may adversely affect patient
care, especially among those who require longer intervals
to adapt to PAP therapy, irrespective of the financial bur-
dens imposed by insurance rules. Additional research on
the dose-response (the conventional approach to medical
care in general) of PAP therapy might also raise the stan-
dard of care in sleep medicine by supporting higher levels
of evidence in clinical practice to treat patients in lieu of
arbitrary insurance rules.

Limitations

This work is limited by a lack of a larger and more
diverse sample, which would provide more generalizable
findings and yield more power for statistical testing of
subthreshold compliant patients. Then again, a larger sam-
ple might not validate these results, and therefore our find-
ings should be viewed with caution. A prospective, longi-
tudinal research design would yield a great deal more insight
into the waxing and waning patterns regarding the time on
mask that occurs among PAP therapy patients for whom a
wide range of hours of use is most likely the norm.17

Whereas dose-response changes in outcomes were mea-
sured in this study, cost-savings calculations were not avail-
able, and this latter factor could prove an essential param-
eter through which to influence policies currently promoting
the construct of compliance instead of use. Another limi-
tation is the preponderance of subjects suffering from co-
morbid psychiatric conditions, which may also reduce gen-
eralizability, albeit a number of recent works suggest that
a substantial proportion of treatment-seeking OSA sub-
jects report a history of mental health conditions or use of
psychotropic medications.52-57 Last, among the subgroups
who did not pursue PAP (no titration or prescription),
anecdotal insights suggest that 19 patients specifically re-
fused this treatment very early in the process, which may
relate to the work of Brostrom et al58 on PAP rejection by
subjects with Type D personality (eTable 1).

In conclusion, although our retrospective design demands
a cautious interpretation of findings, our data and the data
of prior researchers suggest a putative dose-response ef-
fect from PAP therapy. The time line of PAP use for any
OSA/UARS patient may emerge in ways similar to the
medical practice of attempting to increase the dosage of a
drug while both early benefits and adverse effects occur at
initial doses, a pattern common to antidepressant medica-
tions.59 Since many patients demonstrate a capacity to en-
dure a therapeutic process more gradually, it seems per-
plexing that so much emphasis has been placed on an
arbitrarily devised adherence construct. Sleep medicine
professionals are focused on encouraging greater PAP use
and no doubt incorporate naturalistic approaches aligned
with patients’ learning curves, but adherence rules may
interfere with this general practice model of care for select
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patients. In the real world, given that PAP benefits accrue
during a variable time line,60 like so many medications, the
concept of use may provide a more pragmatic clinical tool
in patient management, and speculatively, a use frame-
work may ultimately lead to greater compliance.
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