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than those who did not receive such sleep specialist consulta-
tion.8 Recently, a randomized controlled non-inferiority trial 
reported that treatment of OSA by primary care physicians was 
non-inferior to that of sleep specialists with regard to resolution 

Objectives: To study the effect of sleep center accreditation 
and Sleep Medicine board certifi cation of physicians on 
patient-centered outcomes in obstructive sleep apnea (OSA).
Design: Prospective, multicenter, comparative effectiveness 
study.
Setting: Four sleep centers
Patients: 502 patients with OSA.
Interventions: None.
Measurements and Results: Patients at two accredited and 
two non-accredited centers underwent polysomnography at 
participating locations and completed validated questionnaires, 
with objective measurement of positive airway pressure (PAP) 
therapy adherence performed three months after therapy 
initiation. The proportion of patients (age 53 ± 13[SD] years; 
26% women; and body mass index 33.6 ± 7.2 kg/m2) who were 
adherent to PAP therapy by Medicare guidelines (> 70% of 
nights with ≥ 4 h use over a 30-day period) was greater in 
accredited (79%) than non-accredited sites (64%; p = 0.004). 
After adjustment for confounding variables, patients who 
received care from accredited centers (odds ratio [OR] 2.2, 
95% confi dence interval [CI], 1.2-4.2; p = 0.016) and certifi ed 
physicians (OR 2.3, 95% CI, 1.3-4.0; p = 0.005) were more 

likely to be adherent to PAP therapy than those who received 
care from non-accredited centers and non-certifi ed physicians. 
Patient satisfaction was associated with greater education 
received from physician (OR 4.6; 95% CI 2.3-9.3); greater risk 
perception (OR 2.7; 95% CI 1.0-7.4); physician certifi cation (OR 
2.1; 95% CI 1.1-4.2); and inversely related to delays in care 
(OR 0.5; 95% CI 0.3-0.9; p < 0.05). Such delays were inversely 
related to accreditation-certifi cation status (p < 0.0001).
Conclusions: In patients with OSA, accreditation-certifi cation 
status of sleep centers and physicians was associated with 
better PAP adherence, better patient education, better patient 
satisfaction, and greater timeliness.
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Health care delivery in many disease conditions including 
obstructive sleep apnea (OSA) will be increasingly driven 

by quality metrics.1-3 One of the important quality metrics for 
OSA—adherence to positive airway pressure (PAP) therapy—
remains a huge problem, with adherence of greater than four 
hours of daily use ranging from 46% to 83%.4,5 There is much 
emphasis on patient-centered care that focuses on outcomes 
relevant to patients such as improving patient satisfaction and 
enhancing the patient experience.6 We have previously shown 
that in a cross-sectional national survey, patients with OSA 
cared for by American Academy of Sleep Medicine (AASM) 
accredited sleep centers or Sleep Medicine board-certifi ed 
physicians had lower positive airway pressure (PAP) discon-
tinuation rates and reported greater patient satisfaction than 
patients cared for by non-accredited centers and non-certifi ed 
physicians.7 Subsequently, Pamidi and colleagues performed 
a single-center retrospective chart review that demonstrated 
higher objective measures of PAP adherence in patients seen by 
a sleep specialist prior to undergoing polysomnography (PSG) 
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BRIEF SUMMARY
Current Knowledge/Study Rationale: Previously, studies of the effect 
of physicians’ board-certifi cation status and sleep-center accreditation 
status on outcomes in patients with obstructive sleep apnea (OSA) have 
shown variable results. A prospective multi-center comparative effective-
ness trial, in “real-world” circumstances devoid of the artifi cial constraints 
of a randomized controlled trial, comparing the effect of both physician 
certifi cation and center accreditation on clinical outcomes in patients with 
OSA has so far not been performed.
Study Impact: In patients with OSA, accreditation-certifi cation status 
of sleep centers and physicians was associated with better PAP adher-
ence, better patient education, better patient satisfaction, and greater 
timeliness. These results suggest that health policy decisions should be 
directed toward care pathways involving accredited facilities and board-
certifi ed physicians.
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of sleepiness, patient satisfaction, or PAP adherence.9 So far, 
to our knowledge, a comparative effectiveness trial, in “real-
world” circumstances devoid of the artificial constraints of a 
randomized controlled trial, comparing the effect of both physi-
cian certification and center accreditation on clinical outcomes 
in patients with OSA has not been performed.

Besides quality metrics aimed at measuring treatment adher-
ence and resolution of symptoms, other metrics that serve as 
mediators are important in health promotion and chronic disease 
management.10 Specifically, patient education regarding their 
chronic disease condition can help improve risk perception and 
self-efficacy, and consequently serve to promote adherence to 
therapy and further improve health and well-being.10-13 In our 
previous national survey, we demonstrated that patient educa-
tion and risk perception mediated the observed better PAP 
adherence in patients cared for by accredited centers and certi-
fied physicians, but such cross-sectional measurements may be 
subject to recall bias and needed to be performed in a prospec-
tive manner.7 Other important benchmarks in the manage-
ment of patients with OSA such as timely delivery of care and 
patient satisfaction with care rendered by their physicians and 
centers are important patient-centric quality metrics that needed 
to be assessed.14

In order to address these knowledge gaps, we performed 
a multicenter, prospective, comparative effectiveness study 
involving four sleep centers (two accredited and two non-
accredited) with the overall purpose of studying the effect of 
center accreditation and physician certification on patient-
centered outcomes of OSA. We hypothesized that patients 
with OSA who are cared for by sleep-certified physicians or 
accredited centers are more likely to be adherent to PAP therapy 
than patients cared for by non-certified physicians and non-
accredited centers. We also hypothesized that patient educa-
tion regarding OSA and associated risks are provided by a 
greater proportion of sleep-certified physicians and accredited 
centers than by non-certified physicians and non-accredited 
centers. Lastly, we hypothesized that sleep-certified physicians 
and AASM-accredited centers provide more timely care and 
achieve greater patient satisfaction ratings than non-certified 
physicians and non-accredited centers.

METHODS

Participants and Centers
Consecutive patients at 4 sleep centers (2 AASM accred-

ited and 2 non-accredited) referred with a high suspicion for 
OSA were approached to participate in a 3-month study that 
entailed a previously published and validated sleep question-
naire aimed at measuring baseline demographics and patient 
satisfaction.7 Exclusion criteria were: (a) age < 21 years; (b) 
patients with known diagnosis of OSA who were returning 
for a PAP titration or PAP re-titration study; (c) patients who 
were undergoing PSG primarily for suspicion of conditions 
other than OSA (such as parasomnias, narcolepsy, restless 
leg syndrome); and (d) cognitive impairment and inability 
to provide informed consent. The institutional review board 
approved the study and written informed consent was obtained 
from all participants. Of the 2 non-accredited centers, one was 

an urban hospital-based 4-bed academic center and the other 
was a suburban free-standing 4-bed non-academic center. Of 
the accredited centers, there was one urban hospital-based 
6-bed academic laboratory and one suburban free-standing 
4-bed non-academic laboratory. The centers were chosen as 
such to balance the effect of academic versus private affili-
ation, urban versus suburban location, and hospital versus 
free-standing facilities. All sites provided PAP support through 
contracted durable medical equipment companies. One of the 
non-accredited sites supplemented such PAP support with 
in-house PAP set-up by respiratory therapist.

Questionnaire Tool
Details of the questionnaire are available elsewhere.7 

Briefly, patients were asked to respond “yes,” “no,” or “don’t 
know” to the following questions: (a) whether they received 
adequate education from the healthcare provider about OSA 
in any form—verbal, audio-visual, or pamphlets; (b) whether 
they received adequate education about OSA from the sleep 
center in any form; (c) whether such education improved their 
understanding of OSA; (d) whether such education helped them 
realize the risks associated with OSA; (e) whether they received 
education regarding OSA from other sources; (f) whether they 
were satisfied with their physician’s management of their OSA 
condition on a 5-point Likert scale that ranged from very satis-
fied to very dissatisfied7,15; and (g) whether they were satisfied 
with their sleep center’s management of their OSA condition on 
a 5-point Likert scale. Other medical information obtained from 
patient self-report included demographics, nasal symptom-
atology, medications, insurance information, comorbid medical 
conditions, and Epworth Sleepiness Scale. Patients were also 
asked to report the time delay between the referring physician 
visit and PSG.

At 3 months, objective PAP adherence information was 
downloaded from the device and transmitted to coordi-
nating center. Additionally, patients were queried regarding 
the subjective improvement in sleepiness on a Likert scale.16 
Degree of improvement in subjective sleepiness was measured 
by a 5-point Likert scale that ranged from -1 (sleepiness is 
worse), 0 (no change), +1 (slightly improved), +2 (substantially 
improved), and +3 (completely resolved).7

Potential confounders that may affect acceptance of PAP 
device were also measured: PAP pressure level, device type 
(automatic PAP, bilevel PAP, or continuous PAP), presence and 
severity of nasal congestion score, age, gender, height, weight 
(for body mass index calculations), and highest education (did 
not finish high school, finished high school, college, masters, or 
doctorate).7 Potential confounders for timeliness in healthcare 
delivery such as type of health insurance (HMO, PPO, POS, 
Medicare, or lack of any insurance) were also requested.

Data Analysis

End-points
The primary end-point for analysis was adherence to PAP 

therapy as defined by Medicare criteria—specifically, the use of 
PAP device ≥ 4 h per night on > 70% of nights during a consec-
utive 30-day period anytime during the first 3 months of initial 
usage.17 Secondary end-points were (a) patients’ perception of 
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education they received regarding OSA, (b) patients’ percep-
tion of health risks of OSA, (c) time delay in receiving PSG 
therapy, and (d) overall patient satisfaction of the care delivered 
by physician and center, measured separately.

Predictors and Confounders
In order to assess the combined “dose-effect” of sleep certi-

fication of physicians and AASM accreditation of the centers 
on patient outcomes, we assigned patients to 1 of 3 groups: (a) 
both physician and center were certified-accredited, (2) one of 
the two was certified-accredited, and (3) neither physician nor 
the center were certified-accredited. From the list of predic-
tors and potential confounders, simple logistic regression 
analysis was performed to identify significant factors (inde-
pendent variables) that influenced discontinuation of PAP 
therapy. Subsequently, we built multivariate logistic regres-
sion models with Medicare definition of PAP device adher-
ence as the dependent variable using significant independent 
variables identified by univariate logistic regression analysis 
(p ≤ 0.10).

Multi-collinearity between independent variables was veri-
fied, and in the event of collinearity, the strongest predictor 
variable alone was included. Results are presented as mean 
and standard deviation unless otherwise specified. P values 
less than 0.05 were considered significant. All analysis was 
performed using SPSS v20.0 (IBM SPSS Inc., Armonk, NY). 
Unadjusted proportions were compared using Pearson χ2 test.

Power Analysis
PAP device adherence has been reported to be between 46% 

to 83% when defined as ≥ 4 h of daily use.4 In a previous study, 
we have shown a 14% difference in PAP acceptance between 
patients cared for by accredited and non-accredited centers.7 
Based upon such information, we assumed a PAP device 
adherence proportion of 65% and considered a difference in 

PAP adherence of 14% as clinically meaningful. Therefore, a 
required sample size of 458 was needed to have 90% power 
(2-sided α) to detect a difference. Anticipating an estimated 
10% attrition rate over the 3-month follow-up, we needed at 
least 504 participants.

RESULTS

A flow diagram outlining the recruitment is provided in 
Figure 1. During the recruitment period, 509 patients agreed 
to participate and provided informed consent. Seven of the 509 
patients who gave informed consent did not have OSA and were 
excluded from the study (3 participants in accredited sites and 
4 participants in non-accredited sites). Follow-up data were 
available in 487 participants with 15 participants lost to follow-
up (7 in accredited and 8 in non-accredited facilities). In this 
real world-study, there were more certified physicians in the 
accredited centers (41%) than in non-accredited centers (28%; 
p = 0.007).

Baseline demographics of the 502 participants from the 2 
accredited (n = 270) and 2 non-accredited sleep centers are 

509 patients referred with high suspicion for OSA

502 patients with OSA diagnosed by PSG

7 patients excluded for not 
having OSA (Accredited = 3; 

Non-accredited = 4)

7 patients lost 
to follow-up

8 patients lost 
to follow-up

270 in Accredited sites

263 in Accredited sites

270 included in analysis

232 in Non-accredited sites

224 in Non-accredited sites

232 included in analysis

Figure 1—Flow diagram of participant recruitment and 
retention

Table 1—Baseline demographics

Variable 
Accredited
(n = 270)

Non-
accredited
(n = 232) p value

Age 52 ± 14 55 ± 13 0.007*
Gender, % women 35% 15% < 0.0001*
Body mass index, kg/m2 33.4 ± 7.7 33.8 ± 6.7 0.5
Race, % 0.9

Caucasian 75% 79%
Black 23% 19%
American Indian/
Alaskan Native

1% 1%

Other 1% 1%
Education 0.002*

< high school 5% 6%
High school 24% 34%
Graduate 49% 51%
Masters 16% 8%
Doctorate 6% 1%

AHI, mean ± SD‡ 24.7 ± 26.3 36.6 ± 32.2 < 0.0001*
AHI, median (IQR)‡ 14 (5, 39) 26 (13, 53) < 0.0001*
Lowest SpO2 80 ± 9.5 79 ± 8.1 0.21
PAP pressure level 10.2 ± 3.7 10.3 ± 2.8 0.7
Bilevel PAP devices 10% 10% 1.0
Mask type 0.9

Nasal mask 65% 63%
Nasal pillows 9% 7%
Full face mask 26% 30%

Nasal congestion score 3.2 ± 1.0 3.3 ± 1.1 0.29
No health insurance 0.4% 4.9% 0.002*

*p < 0.05. ‡Hypopneas were scored using the 4% oxygen desaturation 
rule in all patients at one of the accredited centers. AHI, apnea-
hypopnea index; SD, standard deviation; PAP, positive airway pressure; 
SpO2, oxygen saturation by pulse oximetry.
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shown in Table 1. Group differences in age, gender, education 
level, and health insurance status were observed. Differences 
in the apnea-hypopnea index were noted, probably attribut-
able to one of the accredited sites having a larger proportion 
of patients whose PSG was scored by the 4% desaturation 
rule for scoring hypopneas. Notably, the lowest SpO2 was 
not different between the accredited and non-accredited 
centers (Table 1). Prescription of bilevel PAP devices was 
not different between accredited (10%) and non-accredited 
facilities (10%; p = 1.0).

Patient-Centered Outcomes
The proportion of patients adherent to PAP therapy was 

greater in patients cared for by accredited centers than 
those cared for by non-accredited centers (Table 2). Simi-
larly, hours of PAP device use were greater in patients who 
received care at accredited centers than non-accredited 
centers (Table 2). When compared to patients at non-accred-
ited centers, patients at accredited centers had shorter time 

delays for PSG (Figure 2), greater self-reported education 
from referring physicians and sleep center staff, better under-
standing about OSA, greater perception of risk of OSA, and 
were more likely to seek education regarding OSA from 
other sources (Table 2). Patient ratings of satisfaction with 
sleep centers were comparable between accredited and non-
accredited centers. Patient ratings of satisfaction with physi-
cians was greater for certified than non-certified physicians 
(unadjusted odds ratio [OR] 2.4; 95% CI 1.4-4.2). Similarly, 
patients rated a greater proportion of certified physicians 
(91%) as delivering satisfactory education regarding OSA 
than non-certified physicians (84%; p = 0.042). Participants 
reported experiencing similar improvements in sleepiness 
over a 3-month period in both accredited and non-accredited 
sites (Table 2). As expected, the Likert scores for improve-
ment in sleepiness were directly related to daily use of PAP 
therapy (R2 = 0.39; p < 0.0001).

Accredited and non-accredited sites were served by both 
sleep medicine board-certified physicians and physicians 
without such certification. Therefore, we categorized patients 
by both center accreditation and physician certification status 
to yield 3 groups: (a) patients cared for by an accredited center 
and certified physician, (b) either the center or physician was 
accredited or certified, or (c) neither the center nor physi-
cian was accredited or certified (Table 3). The proportion 
of patients who were PAP adherent was related to accredita-
tion-certification status in a dose-dependent manner: lack of 
accreditation and certification (none; 59% adherent) less than 
either accredited center or certified physician (either; 75%), 
or both being accredited and certified (both; 78% p = 0.004; 
Table 3).

Univariate logistic regression analysis revealed the 
following variables that were associated with PAP adher-
ence: accreditation of center, certification status of physician, 
combination of both accreditation-certification status of the 
provider and center, higher education level of participants, 
greater AHI, and greater education received from physician 

Table 2—Patient-related outcomes

Accredited
(n = 270)

Non-
accredited 
(n = 232) p value

Proportion of PAP adherent 
patients

79% 64% 0.004*

PAP adherence, h/night 5.2 ± 2.6 4.5 ± 3.0 0.048*
Time delay for sleep study 11 (6, 20) 15 (8, 30) < 0.0001*
Center education regarding OSA 99% 93% 0.001*
Physician education regarding 
OSA

94% 79% < 0.0001*

Improve understanding of OSA 96% 92% 0.037*
Risk perception and education 97% 89% < 0.0001*
Seek education elsewhere 46% 31% 0.028*
Satisfaction rating of center† 1.7 ± 0.9 1.7 ± 0.8 0.7
Improvement in sleepiness 81% 77% 0.3

*p < 0.05. †Satisfaction ratings were measured on a 1-to-5 Likert scale 
with 1 = very satisfied; 2 = satisfied; 3 = neutral; 4 = dissatisfied; 5 = very 
dissatisfied. PAP, positive airway pressure; OSA, obstructive sleep apena. 

Ti
m

e d
ela

y i
n 

sc
he

du
lin

g 
PS

G,
 d

ay
s p < 0.0001100

80

60

40

20

0

Non-accredited Accredited

*

*

Figure 2—Time delay from referral to polysomnography 
(PSG) in non-accredited facilities was greater than that in 
accredited facilities (p < 0.0001).

Table 3—Proportion of patients who were adherent to PAP 
therapy*

Certification/
accreditation status of 
physician and center

Adherent to PAP device†

n (percentages) Total
No Yes n

Both 49 (22%) 178 (78%) 227 
One 24 (25%) 69 (75%) 93 
None 68 (41%) 99 (59%) 167

Total 140 (27%) 347 (73%) 487

*Unadjusted proportions. †Positive airway pressure (PAP) adherence was 
defined by Medicare criteria as objective evidence of device use ≥ 4 h 
on > 70% of days in the best 30-day period over 3 months. Pearson χ2 
test for association (p = 0.004). Certification/accreditation status: 
Both, both the physician and center were accredited/certified; One, either 
the physician or the center was accredited/certified; None, neither the 
physician nor the center was accredited/certified. n, number of patients.
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regarding OSA (Table 2). The presence of kidney disease was 
associated with lower PAP adherence (Table 4). Interestingly, 
health insurance status, nasal congestion scores, and medica-
tions for nasal symptoms were not associated with PAP adher-
ence. Multivariate logistic regression models built to adjust 
for confounders revealed that objective PAP adherence was 
associated with physician certification, center accreditation 
status, or a combination of both in a dose-dependent manner 
(Table 5). Center characteristics such as academic versus non-
academic, urban versus suburban, and hospital versus free-
standing centers did not affect PAP adherence (all OR 0.78; 
95% CI 0.38-1.61; p = 0.5).

Patient Satisfaction and Timeliness of Care
Patient satisfaction was associated with greater education 

received from physician (OR 4.6; 95% CI 2.3-9.3; p < 0.0001), 
greater risk perception of OSA (OR 2.7; 95% CI 1.0-7.4; 
p = 0.049), and physician certification (OR 2.1; 95% CI 
1.1-4.2), and inversely related to > 30-day delay for PSG (OR 
0.5; 95% CI 0.3-0.9; p = 0.03). Patient satisfaction ratings of 
sleep centers were not different between accredited and non-
accredited centers (Table 2).

Timeliness of care—time delay between the first sleep study 
and when the patient received the PAP device—was 24 ± 35 
days (median 14 days; interquartile range 7, 30) for the entire 
cohort. Time delays were shorter in accredited centers than non-
accredited centers (Table 2 and Figure 2). Timeliness of care 
was not related to insurance status (p = 0.3). The direct refer-
rals in accredited centers (44%) were not different than those in 
non-accredited centers (42%; p = 0.9). Also, the proportion of 
split-night studies in accredited centers (18%) was not different 
than that in non-accredited centers (21%; p = 0.43; χ2 test). In a 
multiple regression model, time delay was inversely related to 
accreditation-certification status of center and physician (OR 
0.58; 95% CI 0.45-0.75; p < 0.0001).

Internal and External Validity
Besides the internal consistency of the components of the 

questionnaire presented in our previous publication,7 we further 
checked the data for internal and external validity. In order to 
assess the internal validity, we correlated daily PAP use versus 
self-reported improvement in sleepiness. In our study, the Likert 
scores for improvement in sleepiness were related to daily use 
of PAP therapy (R2 = 0.39; p < 0.0001). The demographic char-
acteristics of our patient population are very similar to those 
reported in other large series involving patients with OSA 
(external validity).7,18,19 Furthermore, the prescription of bilevel 
PAP devices was similar to that in a previous report.20

DISCUSSION

Some general observations can be made about our study. First, 
after adjusting for baseline differences and other confounding 
variables, AASM accreditation and Sleep Medicine certifica-
tion status of physicians and sleep centers are associated with 
greater adherence to PAP therapy than non-certified physicians 
and non-accredited centers in real-world conditions (Table 5). 
Patient education regarding OSA was independently associated 
with better PAP adherence, increased risk perception regarding 
OSA, and physician certification, which together may have 
mediated the favorable effect of accreditation-certification on 

Table 5—Adjusted odds ratios of determinants of PAP adherence
Variable Model 1§ Model 2‡ Model 3† Model 4§§

Accreditation of center 2.1 (1.3-3.5)* 2.2 (1.2-4.1)* 2.1 (1.1-4.0)* 2.2 (1.2-4.2)*
Sleep Physician certification 1.7 (1.0-2.7)** 2.2 (1.3-3.9)** 2.2 (1.2-3.9)** 2.3 (1.3-4.0)**
Accreditation-certification 1.6 (1.2-2.1)** 1.6 (1.1-2.3)** 1.6 (1.1-2.3)**

§Unadjusted odds ratio and 95% confidence intervals; ‡Adjusted for age, body mass index, gender, education level of patients, and apnea-hypopnea index; 
†Model 3 adjusted for physician education regarding obstructive sleep apnea and comorbid kidney disease; §§Model 4 adjusted for physician certification or 
accreditation; *p < 0.05; **p < 0.01.

Table 4—Unadjusted odds ratios of determinants of PAP 
adherence

Variable p value
Unadjusted odds 

ratio (95% CI)
Accreditation of center 0.004* 2.1 (1.3-3.5)
Sleep physician certification 0.047* 1.7 (1.0-2.7)
Accreditation-certification 0.001* 1.6 (1.2-2.1)
Age 0.7 1.0 (1.0-1.0)
Gender† 0.8 0.9 (0.5-1.7)
Body mass index 0.7 1.0 (0.9-1.0)
Race§ 0.9 1.0 (1.0-1.0)
Education level of patients‡ 0.058@ 1.3 (0.9-1.8)
AHI 0.058@ 1.01 (1.00-1.01)
Lowest oxygen saturation 0.18 0.98 (0.95-1.01)
Epworth sleepiness score 0.8 1.01 (0.96-1.05)
Continuous PAP level 0.5 1.0 (0.9-1.1)
Nasal congestion score 0.2 0.8 (0.7-1.1)
Prescription for nasal symptoms 0.4 0.8 (0.5-1.3)
Insurance status 0.7 1.3 (0.3-5.5)
Mask type 1.0 1.0 (1.0-1.0)
Physician education regarding OSA 0.07@ 1.9 (0.93-4.0)
Center education regarding OSA 0.9 1.0 (0.2-5.3)
Risk perception and education 0.4 1.6 (0.6-4.1)
Kidney disease 0.1@ 0.3 (0.1-1.2)
Neurological disease 0.6 0.9 (0.5-1.5)
Congestive heart failure 0.4 1.5 (0.6-3.7)
Number of prescription medications 0.99 1.0 (0.9-1.1)

*p < 0.05; @p ≤ 0.10; †men as reference; ‡expressed as ordinal variable with 
increasing education level (see methods); §African Americans compared 
against Caucasians (other comparisons were also not significant); CI, 
confidence intervals; AHI, apnea-hypopnea index; PAP, positive airway 
pressure; OSA, obstructive sleep apnea.
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PAP adherence. While time delays were shorter in accredited 
than non-accredited centers, patient satisfaction with sleep 
centers was comparable between accredited and non-accred-
ited facilities. However, patient satisfaction with physicians 
was strongly and directly associated with education received 
from the physician, better risk perception as it pertains to OSA, 
and physician certification status, and inversely related to time 
delays in obtaining PSG.

Efficacy, Effectiveness, and Health Policy
To our knowledge, this is the first multicenter prospective 

comparative effectiveness study performed in the real-world 
setting to show favorable effects of physician certification and 
center accreditation on objective PAP adherence in patients with 
OSA. A recent multicenter randomized controlled trial did not 
find a difference in PAP adherence between care rendered by 
sleep specialists versus primary care physicians in patients with 
OSA.9 In this efficacy study, controlled multiple educational 
interventions were delivered to sufficiently train nurses and 
primary care physicians who then managed patients in a well-
controlled and protocolized manner that resulted in non-inferior 
results compared to sleep specialists.9 However, in our effective-
ness study, we conducted our study in the real-world setting with 
typical interventions delivered by regular staff members without 
any special educational intervention administered to health care 
providers. Such differences between controlled trials and compar-
ative effectiveness studies are important translational elements 
in health services research that bear much import to outcomes 
research and public health relevance.21 Specifically, compara-
tive effectiveness studies such as ours need to be done first to 
better understand the current differences in provider training (or 
specialization) on patient outcomes in OSA. Subsequently, the 
educational intervention administered to primary care physicians 
and nurses found to be promising in the efficacy study by Chai-
Coetzer and colleagues can be tested in the real-world setting 
in a comparative effectiveness trial before such data are used to 
influence public health policy. This is because successful effi-
cacy studies do not necessarily translate into similar outcomes in 
effectiveness trials because of issues related to reach, adoption, 
implementation, and maintenance of such educational interven-
tions directed at providers.22,23 Additionally, we cannot exclude 
the fact that differences in the US and Australian health care 
systems may have contributed to the observed differences.9

Accreditation of health service systems is widely consid-
ered to be a driver of quality.24 However, the effect of such 
accreditation on healthcare quality is stated to be uncertain and 
warranting more study.25 Our study is highly responsive to such 
a call. Physician certification in a specialty is also felt to be 
result in better health outcomes. For example, physician certi-
fication in cardiology has been associated with better metrics, 
such as reduced hospital readmission and better health-related 
quality of life in disease management of heart failure.26 Our 
current report adds to the body of literature that emphasizes 
the favorable effect of physician certification and training on 
patient-centered outcomes in OSA.7,8,27-29

Patient Education
Health promotion research in individuals with chronic 

disease—such as OSA—requires sufficient education to be 

imparted to patients to help improve self-efficacy, risk percep-
tion, and treatment adherence.12,13,30 Such educational interven-
tions directed at patients may have played a role in previous 
findings of better PAP adherence in OSA patients managed by 
specialists.7,8 Specifically, in patients with OSA being treated 
by PAP therapy, Weaver and colleagues demonstrated that 
three major cognitive factors play a role in adherence to PAP 
therapy—the patient’s perception of health risk associated with 
OSA, the patient’s expectations of outcomes, and the patient’s 
perceived ability to use the PAP device.13 All three of these 
factors can be favorably influenced by interventions that can 
deliver adequate patient education.31,32 In our previous study, 
patient education leading to better patient perception of risk 
due to OSA was associated with better PAP adherence.7 In our 
current study, better education delivered by certified physicians 
was associated with improved objective measure of PAP adher-
ence. This is in agreement with other investigations showing 
the beneficial effect of intensive education on adherence 
to PAP therapy.33

Patient Satisfaction and Time Delays
Patient satisfaction was associated with greater education 

received from physician, greater risk perception of OSA, and 
physician certification status, and inversely related to delays 
in undergoing PSG. These findings are consistent with other 
reports that identify access to care and physician communi-
cation as important determinants of patient satisfaction.7,34 In 
light of this information, the sleep community and health care 
systems need to be mindful of their wait times (Figure 2). 
Contrary to our previous report, patient satisfaction ratings of 
sleep centers were not different between accredited and non-
accredited facilities. We are unable to explain the lack of such 
a difference, although it is possible that patients attribute their 
satisfaction with health care delivery to physicians rather than 
systems. Alternatively, our study was probably not powered to 
detect such a difference in satisfaction ratings. For the same 
reason, we believe that we did not notice differences in resolu-
tion of symptoms. Power analysis for a sample size required to 
detect resolution of sleepiness may be much larger in studies of 
OSA that have an active control (PAP therapy) arm.35 Unlike 
our previous study, nasal congestion and therapy for nasal 
congestion was not associated with PAP adherence. The reasons 
for such lack of effect are unclear.

One possible limitation to this study is that lack of blinding 
among the centers and physicians could have resulted in a 
change in practice. However, accredited and non-accredited 
centers were equally aware that this study was being performed. 
If practice was favorably altered, it would have either non-
differentially altered the results (both groups changing equally) 
or biased the results towards the null (the accredited centers 
changing less because their practices were already favorable, 
thus narrowing the difference). Thus, we do not believe that our 
results were altered by the lack of blinding in the study.

In conclusion, we have demonstrated under real-world 
conditions that AASM sleep center accreditation and Sleep 
Medicine board certification are important determinants of 
patient-centered quality metrics such as adherence to PAP 
therapy, patient satisfaction, patient education, and timeli-
ness of care delivery. These results suggest that health policy 
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decisions should be directed toward care pathways involving 
accredited facilities and board-certified physicians.36
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