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Abstract

Study Objectives: Observational studies link untreated obstructive sleep apnea (OSA) with
adverse outcomes in chronic obstructive pulmonary disease (COPD). The first step in addressing
OSA is a clinical assessment. However, given competing demands and a lack of high-quality
evidence, it is unclear how often such assessments occur. We explored the documentation of
OSA assessment among patients with COPD in primary care, and the patient and provider
characteristics associated with these assessments.

Methods: We conducted a cross-sectional study of patients with clinically diagnosed COPD at
two primary care practices. We abstracted charts to determine whether providers assessed OSA,
defined as documentation of: symptoms, treatment, or referral to sleep medicine. We performed
multivariable mixed-effects logistic regression to assess the associations of patient and provider
characteristics with OSA assessment.

Results: Among 641 patients with clinically diagnosed COPD, 146 (23%) had OSA assessed
over a one-year period. Positive associations with OSA assessment included BMI > 30 (OR 3.5,
95%CI 1.8-7.0), pulmonary subspecialist visits (OR 3.9, 95%CI 2.4-6.3), and a prior sleep study
demonstrating OSA documented within the electronic medical record (OR 18.0, 95%CI 9.0-
35.8). Notably, patients identifying as Black were less likely to have OSA assessed than those
identifying as White (OR 0.5, 95%CI 0.2-0.9).

Conclusions: Providers document an assessment of OSA among a quarter of patients with
COPD. Our findings highlight the importance of future work to rigorously test the impact of
assessment on important health outcomes. Our findings also reinforce that additional strategies

are needed to improve the equitable delivery of care.
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Introduction:
Obstructive sleep apnea (OSA) is a persistent source of concern in the management of chronic
obstructive pulmonary disease (COPD).! Patients with COPD and comorbid OSA have a greater
burden of sleep-related hypoxemia and sleep fragmentation than either condition alone.>?
Among patients with COPD, observational cohorts link OSA to greater risk for COPD
exacerbations, hospitalizations, and mortality.*® Observational studies also suggest that these
risks may be mitigated with positive airway pressure (PAP).*>"~ The prevalence of moderate to
severe OSA among patients with COPD ranges from 10-30%, however most patients are
undiagnosed and untreated.>!° Although we lack high-quality evidence to support screening,'’
many providers and some professional society statements advocate for the regular assessment of
general sleep symptoms and OSA-specific sleep symptoms among patients with COPD.!>!3

A directed clinical history is essential to ensure appropriate diagnosis and management of
OSA.'" Among those with undiagnosed disease, the identification of OSA symptoms including
snoring, witnessed apneas, and daytime somnolence is often necessary to prompt diagnostic
testing.'> Similarly, providers need to assess symptoms and treatment use among those with
established OSA to ensure the adequacy of current management.!'® However, such assessments
require staff time and we need to acknowledge competing demands, particularly in primary care
practices where the vast majority of patients with COPD receive care.!”"”

Faced with competing demands and a lack of high-quality evidence, it is unclear how
often OSA assessment occurs among patients with COPD. If we are to fully understand barriers
and opportunities to OSA treatment, we need to learn more about this initial step. We sought to

address this knowledge gap using comprehensive chart reviews of patients with a clinical
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diagnosis of COPD in two large academic primary care practices. We also aimed to assess

patient and provider characteristics associated with OSA assessment.
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Methods:

Our cross-sectional sample includes patients with clinically diagnosed COPD who were
seen from June 2011 to June 2013 at two primary care clinics affiliated with the University of
Washington. Together, these clinics serve over 11,000 patients per year at both a tertiary referral
center and a public safety net hospital. We included patients with outpatient or inpatient
discharge diagnosis of COPD based on international classification of disease version 9 codes of
491.X, 492.X, 493.2, or 496.X.2° To ensure inclusion of patients with adequate opportunity to
have OSA assessed, we only included patients with at least two outpatient primary care visits
within a one year span, and defined index dates as the date on which patients met cohort entry
criteria. We identified patients using administrative data from the University of Washington
electronic health record. The University of Washington IRB approved this study (UW 41666
EA).

Our main outcome was primary care assessment of OSA based on the presence of
documentation regarding: 1) the presence or absence of OSA symptoms, 2) PAP treatment, or 3)
referral to sleep medicine in the year prior to index. As these patients are frequently co-managed
with pulmonary for COPD care, we also abstracted any available pulmonary specialist notes.
Symptoms: Our chart reviews documented whether providers mentioned the generic presence or

absence of “OSA symptoms” or the specific OSA symptoms of snoring, daytime somnolence,

witnessed apneas, and/or gasping/choking arousals. PAP Treatment: We recorded whether

providers documented a patient’s use or non-use of PAP. Sleep Referrals: We assessed whether
patients were referred to sleep medicine, had a sleep study performed, and/or were seen in sleep
clinic by a sleep specialist physician or sleep-focused respiratory therapist. We considered

including diagnostic codes for OSA in our composite outcome, but deferred as these codes have
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poor validity in current clinical practice.?! In a sensitivity analysis, we expanded our composite
outcome to include the presence of an ICD-9 billing code for OSA within the EMR during our
one-year time period of interest. The chart reviews included in our analysis were conducted by
two individuals, one pulmonary physician and one research assistant. These individuals
conducted duplicate chart abstractions for approximately 20% of reviews and discrepancies were
noted to be less than 5%.*

To better understand associations at the patient and provider level, we included patient
variables related to OSA risk. We also included characteristics of patients and their primary care
providers (PCPs) hypothesized to influence patient-provider communication and the
comprehensive assessment of symptoms. Patients: We included demographics (age, sex, marital
status, insurance, race) and BMI (categorized as <25, 25-30, 30+ kg/m?, or unknown) recorded
nearest to the index date. We included comorbidities, outpatient healthcare utilization (total
number of PCP and pulmonary visits), outpatient primary care fragmentation (number of unique
PCPs seen, proportion of primary care visits with most frequent PCP) in the year prior to index,
inpatient COPD exacerbations in the two years prior to index, and pulmonary function testing
recorded in the EMR in the 5 years prior to index. Finally, we recorded whether sleep studies
diagnosing OSA were present in the EMR. To avoid concurrence with our outcome assessment
period, we only included prior sleep studies documented from 10 years prior to index up until 1
year prior to index. (All sleep studies recorded in the year prior to index were included in our
composite outcome of OSA assessment.) PCPs: We included the characteristics of gender, years
since completing terminal clinical degree, and whether they were an attending physician, resident

physician, or advanced practice provider at time of index.
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Statistical Analyses.

Our primary analytic model of interest was a mixed effects logistic regression model
including both patient and primary provider characteristics. This modeling strategy allowed us to
simultaneously account for contributors both at the patient and provider level. We report effect
estimates for each covariate from univariate and multivariate models. As sensitivity analyses, we
performed separate logistic regression models with: 1) a composite outcome that also includes
ICD-9 diagnostic codes for OSA, and 2) a sample restricted to patients with COPD confirmed by
spirometry (FEV1/FVC ratio <0.70) with severity of ventilatory impairment by FEV1 included

as a covariate. We conducted all analyses in STATA (Version 16, College Station, TX).

Copyright Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation ©2023
Published online December 13, 2023 doi: https://doi.org/10.15326/jcopdf.2023.0438



https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2023.0438

PRE-PROOF Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation PRE-PROOF

Results:

We identified 641 patients with COPD seen in our primary care clinics. In Table 1, we
summarize the characteristics of our sample and their primary care providers. Our sample’s
characteristics overlapped with a number of OSA risk factors including older age (mean age 64
years), majority male sex (60%), and with high prevalence of overweight and obesity (combined
63%). Our sample also included a high prevalence of several comorbidities known to predispose
patients to OSA including type 2 diabetes, hypertension, and coronary artery disease. At
baseline, prior sleep studies available within the local electronic medical record confirmed the
presence of OSA among 11% of patients.

Overall, 146 patients (23%) met our combined outcome of OSA assessment,
demonstrated by at least one of the following: documented assessment of OSA symptoms
(n=134), documented assessment of PAP usage (n=107), or referral to sleep medicine (n=81).
We include the characteristics of individuals who did and did not meet our primary outcome in
Table 1. We further explored the assessment of OSA symptoms. Among the 134 patients with
documented assessment of OSA symptoms, providers only documented general symptoms of
OSA in 77 (58%). Among these 77 individuals, providers’ documentation consisted only of
generic phrases such as ‘OSA stable’ or ‘denies OSA symptoms’. In the remaining 57 patients,
providers documented the assessment of specific symptoms. The most commonly assessed
symptom was daytime somnolence (n=44), followed by snoring and witnessed apneas (both
n=21).

In mixed effects logistic regression models, patients with a higher BMI, history of type 2
diabetes, major depression, pulmonary subspecialist visits, and a greater number of total visits

were more likely to have OSA assessed. Patients self-identifying as Black or African American
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were less likely to have OSA assessed relative to those identifying as White. We observed the
strongest association with prior sleep studies confirming the presence of OSA. We did not
observe significant associations with characteristics of primary care providers.

Finally, we conducted several sensitivity analyses. First, we added OSA diagnostic codes
to our composite outcome, classifying an additional 16 patients as having OSA assessed. In a
second sensitivity analysis, we included severity of airflow obstruction, restricting our sample to
the 293 patients with COPD confirmed by spirometry with available FEV1 values. In both
sensitivity analyses, the point estimates and direction of associations tracked with those observed
in the primary analytic approach. Relative to patients with mild COPD, we observed no
differences in the assessment of OSA among patients with more severe reductions in FEV1 (See

Supplemental Tables 1 and 2).
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Discussion:

Over the course of a year, we found that roughly a quarter of patients with clinically diagnosed
COPD had documented assessment of OSA. Despite greater rationale around OSA assessment in
the COPD population, our findings align with those of the general primary care population where
approximately one third of patients have sleep symptoms assessed.?> Our analyses also identified
certain characteristics that are associated with OSA assessment, shedding light on potential
mechanisms for underdiagnosis and disparities in sleep care.

Perhaps not surprisingly, the strongest predictor of OSA assessment was the presence of a
past sleep study in the medical record confirming OSA. There are likely multiple mechanisms
for this finding. For one, our observations might simply reflect ongoing patterns of behavior for
patients and providers. Patients with known OSA may be more likely to discuss their ongoing
OSA management with providers. Additionally, providers who previously asked patients about
their OSA symptoms, and pursued diagnostic testing, may be more likely to continue to ask said
patients about these symptoms.?* Finally, the presence of OSA documented within the medical
record may prompt providers to discuss sleep symptoms during visits, as is seen in other health
conditions.**

Our findings also highlight racial disparities in OSA assessment. Black adults are known
to have higher prevalence of undiagnosed and undertreated OSA relative to White peers.?> >’
This disparity has been attributed to systemic inequities in access to care and additional social
and geographic barriers that prevent completion of sleep referrals.?” Our findings illustrate
another step at which disparities arise. Even after accounting for visit completion, insurance
status, and comorbidities, we found black patients had roughly half the odds of OSA assessment

relative to white patients. Our finding suggests that efforts to address disparities in sleep care for
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high-risk populations like COPD should also consider ways to improve consistency of OSA
symptom assessment across racial and ethnic groups.

In order to contextualize our observed rates of OSA assessment, it is important to
consider the marked time limitations for primary care visits, and the multiple competing
demands within these appointments.!”!® While many factors play into what is and is not
discussed during a primary care visit, we need to recognize the relatively low strength of
evidence in support of assessing OSA among patients with COPD. Although existing
observational evidence may be compelling for the sleep community, it does not meet the highest
standards of evidence relative to other health maintenance activities that primary care is tasked
with completing (e.g. smoking cessation).?®? If we are to implement OSA assessment among
patients with COPD more broadly, we need stronger evidence around the benefits of identifying
and treating OSA among patients with COPD. At least one ongoing randomized trial promises to
deliver high-quality evidence, and we look forward to the results (Clinical Trials ID
NCT04179981). In addition to improving the strength of our evidence base, we should consider
ways to engage with patients that do not rely on primary care provider time or resources. For
instance, streamlined collection of patient symptoms outside of primary care encounters.>'~*?

Our work has a number of strengths including the presence of in-depth chart reviews
performed longitudinally in a large sample of patients with COPD. As a result, our analyses
allow a comprehensive view into documented assessment of OSA. Despite these strengths, there
are weaknesses in our approach that merit discussion and contextualization. First, it is important
to note that we are only able to measure the documentation of OSA assessment within our
medical record. Providers may have discussed OSA and not documented these discussions,

particularly when symptoms of OSA were absent or treatment for OSA was well tolerated.
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Moreover, our approach only considered documentation of OSA assessment, and not general
sleep symptoms (e.g., insomnia symptoms). Therefore, the true prevalence of OSA assessment
and assessment of general sleep symptoms may be higher than we report. Second, while our
inclusive approach to sampling offers a generalizable view of usual care practices, it did not
allow for systematic screening. Therefore, we do not know the true prevalence of OSA in our
sample and cannot say with certainty the number of patients whose OSA was undiagnosed or not
reassessed. Nevertheless, longstanding recommendations suggest that all patients receive
assessment of OSA, and recent evaluations suggest the prevalence of OSA in the COPD
population to be up to 65%.!° Finally, it is important to acknowledge the timeframe of our
cohort, 2011-2013. While many drivers of OSA assessment remain (e.g., lack of time in primary
care, limited evidence base around the role of OSA screening in COPD),>*** it is possible that
OSA assessment has either increased or decreased since 2013. For instance, convenient and
scalable home sleep apnea tests have extended the reach of OSA diagnostic services and have
contributed to increased OSA diagnoses and awareness.!'>*>*¢ However, current AASM
guidelines specifically advise against HSAT use among patients with COPD.!> Additionally,
while the recent GOLD statements advocate for regular assessment of sleep symptoms generally,
these recommendations are not focused on OSA like the 2004 ATS/ERS guidelines.'*!* Finally,
since 2013, several trials have failed to identify a benefit for CPAP in secondary prevention of
cardiovascular disease.>’° It is possible that these results could have dampened enthusiasm in
primary care around the detection of OSA in other populations like COPD. Due to these and
other potential drivers, future work should reassess our findings in more recent cohorts.

Overall, we found that providers assess OSA among roughly a quarter of patients with

COPD. As a field, we need higher quality evidence around the impacts of identifying and
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addressing OSA in COPD. Lacking high quality evidence, one can argue that primary care
providers who do not ask about OSA are simply making prudent choices around time allocation.
We need to understand whether the assessment of OSA improves meaningful outcomes in
COPD, and, if effective, how such assessment can be accomplished in a sustainable and

equitable manner.
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Abbreviation List:

BMI Body Mass Index

COPD Chronic Obstructive Pulmonary Disease
PAP Positive Airway Pressure

EMR Electronic Medical Record

FEV1 Forced Expiratory Volume in 1 Second
FVC Forced Vital Capacity

GOLD Global initiative for Chronic Lung Disease
OR Odds Ratio

OSA Obstructive Sleep Apnea

PAP Positive Airway Pressure
PCP Primary Care Provider
Uw University of Washington
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Table 1: Sample Characteristics
OSA Assessment?

Overall Absent Present
(n=641) (n=495) (n=146) Std Diff*

Age (years) 63.6 (10.6) 64.2 (10.9) 61.6 (9.2) 0.25
Male (%) 382 (59.6) 296 (59.8) 86 (58.9) 0.02
Self-identified Race (%) 0.18

White 400 (62.4) 306 (61.8) 94 (64.4)

Black 142 (22.2) 112 (22.6) 30 (20.6)

Asian 35 (5.5) 30 (6.1) 5(3.4)

Native American 10 (1.6) 6(1.2 4 (2.7)

Hispanic 11 (1.7) 8 (1.6) 3(2.1)

Unknown/missing 43 (6.7) 33 (6.7) 10 (6.9)
Insurance (%) 0.28

Medicare 377 (58.8) 289 (58.4) 88 (60.3)

Medicaid 171 (26.7) 125 (25.3) 46 (31.5)

Commercial 36 (5.6) 30 (6.1) 6 (4.1)

None Documented 57 (8.9) 51 (10.3) 6 (4.1)
Currently Married (%) 149 (23.2) 118 (23.8) 31(21.2) 0.06
BMI (%) 0.78

<25 kg/m2 184 (28.7) 160 (32.3) 24 (16.4)

25-29.9 kg/m2 174 (27.2) 154 (31.1) 20 (13.7)

> 30 kg/m2 228 (35.6) 136 (27.5) 92 (63.0)

Missing 55 (8.6) 45(9.1) 10 (6.9)
Prior Sleep Study with OSA (%) 73 (11.4) 15 (3.0) 58 (39.7) 1.00
Coronary Artery Disease (%) 153 (23.9) 113 (22.8) 40 (27.4) 0.1
Congestive Heart Failure (%) 117 (18.3) 73 (14.8) 44 (30.1) 0.38
Hypertension (%) 445 (69.4) 340 (68.7) 105 (71.9) 0.07
Type 2 Diabetes Mellitus (%) 177 (27.6) 113 (22.8) 64 (43.8) 0.46
Depression (%) 251 (39.2) 177 (35.8) 74 (50.7) 0.30
Any Pulmonary Visits (%) 107 (16.7) 58 (11.7) 49 (33.6) 0.54
Inpatient Exacerbations (%) 0.2 (0.6) 0.2 (0.5) 0.3 (0.8) 0.16
Total visits (#/year) 5.7 (3.5) 5.2 (3.3) 7.1(3.7) 0.52
Percent of visits with PCP (%) 76.6 (23.0) 76.3 (22.9) 77.4 (23.4) 0.05
County Hospital (%) 434 (67.7) 333 (67.3) 101 (69.2) 0.04
PCP Characteristics
Years of experience (years) 13.1 (10.9) 13.1 (11.0) 13.3 (10.6) 0.02
Male (%) 282 (44.0) 224 (45.3) 58 (39.7) 0.11
Role (%) 0.04

Attending 365 (56.9) 281 (56.8) 84 (57.5)

Resident 218 (34.0) 170 (34.3) 48 (32.9)

Advanced Practice Provider 58 (9.1) 44 (8.9) 14 (9.6)

Legend: OSA-Obstructive Sleep Apnea; PCP-Primary Care Provider; BMI-Body Mass Index. *
Standardized differences between patients with and without OSA assessment.
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Table 2: Associations of patient and provider characteristics with OSA assessment

Univariate

Multivariate*

Odds ratio (ratio, 95%ClI)

Age (/10 year)

0.79 (0.68-0.91)

0.77 (0.57-1.04)

Male 0.96 (0.65-1.43) 1.20 (0.70-2.04)
Race
White Ref Ref
Black 0.87 (0.53-1.43) 0.46 (0.24-0.86)
Asian 0.54 (0.20-1.47) 0.50 (0.15-1.65)
Native American 2.17 (0.65-7.25) 0.92 (0.31-2.78)
Hispanic 1.22 (0.23-6.35) 0.30 (0.02-5.03)
Unknown/missing 0.99 (0.50-1.95) 0.70 (0.22-2.24)
Insurance
Medicare Ref Ref
Medicaid 1.21 (0.79-1.86) 0.76 (0.38-1.52)
Commercial 0.66 (0.26-1.66) 0.52 (0.15-1.73)
None 0.39 (0.15-1.02) 0.49 (0.17-1.43)
Married 0.86 (0.53-1.39) 0.64 (0.34-1.21)
BMI Category
<25 kg/m2 Ref Ref
25-29.9 kg/m2 0.87 (0.50-1.49) 0.72 (0.37-1.39)
> 30 kg/m2 4.51 (2.68-7.59) 3.49 (1.76-6.95)
Missing 1.48 (0.64-3.41) 2.48 (0.79-7.82)

Prior Confirmation of OSA

21.08 (11.78-37.73)

17.95 (9.00-35.81)

Coronary Artery Disease

1.28 (0.77-2.11)

0.82 (0.36-1.85)

Congestive Heart Failure

2.49 (1.64-3.80)

1.42 (0.80-2.53)

Hypertension

1.17 (0.81-1.69)

0.88 (0.52-1.52)

Type 2 Diabetes Mellitus

2.64 (1.78-3.92)

2.56 (1.31-5.02)

Major Depression

1.85 (1.24-2.75)

1.68 (1.03-2.72)

Total Visits (/year)

1.15 (1.08-1.21)

1.09 (1.02-1.16)

Inpatient Exacerbations (/year)

1.28 (0.99-1.67)

1.10 (0.77-1.59)

Any Pulmonary Visits

3.81 (2.41-6.02)

3.92 (2.43-6.32)

County Hospital Site

1.09 (0.77-1.54)

0.94 (0.51-1.74)

Percent of Visits with PCP (/10%)

1.02 (0.93-1.12)

1.10 (0.98-1.23)

PCP Characteristics

Years of experience (/5 years)

1.01 (0.93-1.09)

1.04 (0.87-1.26)

Male 0.80 (0.56-1.14) 0.76 (0.49-1.16)
Role
Attending Ref Ref
Resident 0.94 (0.65-1.38) 1.28 (0.61-2.68)

Advanced Practice Provider

1.06 (0.57-1.98)

1.88 (0.92-3.85)

Legend: OSA-Obstructive Sleep Apnea; PCP-Primary Care Provider; BMI-Body Mass Index. *-
Multivariate model includes all variables listed. Significant associations in bold.
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Online Supplement

Supplemental Table 1: Sensitivity analysis with revised primary outcome including OSA

diagnostic code as evidence of ‘OSA assessment’.

Patient Characteristics

Multivariate

Odds Ratio (95% CI)

Age (/10 year)

0.80 (0.61-1.04)

Male 1.23 (0.70-2.16)
Race
White Ref
Black 0.41 (0.22-0.77)
Asian 0.45 (0.14-1.46)
Native American 0.57 (0.19-1.75)
Hispanic 0.20 (0.01-3.80)
Unknown/missing 0.67 (0.22-2.05)
Insurance
Medicare Ref
Medicaid 0.76 (0.41-1.41)
Commercial 0.54 (0.17-1.78)
None Documented 0.38 (0.13-1.09)
Married 0.71 (0.37-1.35)
BMI Category
<25 kg/m2 Ref
25-29.9 kg/m2 0.71 (0.36-1.42)
= 30 kg/m2 3.13 (1.69-5.78)
Missing 2.25(0.80-6.37)

Prior Confirmation of OSA

32.41 (14.26-73.66)

Coronary Artery Disease

0.85 (0.39-1.83)

Congestive Heart Failure

1.70 (0.95-3.04)

Hypertension

0.83 (0.50-1.38)

Type 2 Diabetes Mellitus

2.70 (1.52-4.81)

Major Depression

2.09 (1.29-3.39)

Total Visits (/year)

1.07 (0.99-1.15)

Inpatient Exacerbations (/year)

1.10 (0.74-1.62)

Any Pulmonary Visit

2.96 (1.81-4.85)

County Hospital

1.10 (0.61-1.99)

Percentage of visits with PCP (/10%)

1.05 (0.92-1.20)

PCP Characteristics

Years of experience (/5 years)

1.06 (0.89-1.27)

Male 0.81 (0.55-1.18)
Role
Attending Ref
Resident 1.13 (0.56-2.28)

Advanced Practice Provider

1.62 (0.87-3.00)

Legend: OSA-Obstructive Sleep Apnea; PCP-Primary Care Provider; BMI-Body Mass Index.
Multivariate model includes all variables listed. Significant associations in bold.
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Supplemental Table 2:
Sensitivity analysis limited
to the 293 patients with

Multivariate
Odds Ratio (95% CI)

Patient Characteristics

Age (/10 year)

0.82 (0.52-1.28)

Male 0.77 (0.27-2.20)
Race
White Ref
Black 0.35 (0.10-1.20)
Asian 0.62 (0.08-4.60)
Native American 0.76 (0.07-8.11)
Hispanic 0.01 (0.00-0.20)
Unknown/missing 1.43 (0.40-5.06)
Insurance
Medicare Ref
Medicaid 1.03 (0.42-2.56)
Commercial 0.62 (0.07-5.59)
None Documented 0.75 (0.13-4.36)
Married 2.61(1.06-6.42)
BMI Category
<25 kg/m2 Ref
25-29.9 kg/m2 0.56 (0.14-2.26)
> 30 kg/m2 5.11 (1.74-14.95)
Missing 3.79 (0.64-22.42)

Prior Confirmation of OSA

89.71 (20.34-395.53)

FEV1 % Predicted

> 80% Ref
65.0-79.9% 2.53 (0.48-13.39)
50.0-64.9% 0.78 (0.17-3.49)
30.0-49.9% 0.69 (0.13-3.65
<30.0% 0.50 (0.11-2.31

Coronary Artery Disease

Congestive Heart Failure

1.90 (0.59-6.12

Hypertension

)
)
0.83 (0.27-2.56)
)
)

0.55 (0.25-1.20

Type 2 Diabetes Mellitus

2.11 (0.44-10.18)

Major Depression

1.05 (0.51-2.18)

Total Visits (/year)

1.09 (0.98-1.22)

Inpatient Exacerbations (/year)

1.66 (0.89-3.08)

Any Pulmonary Visit

4.53 (2.11-9.73)

County Hospital

2.25 (0.82-6.16)

Percent of Visits with PCP (/10%)

1.19 (1.01-1.41)

PCP Characteristics

Years of experience (/5 years)

1.27 (0.94-1.72)

Male

0.55 (0.25-1.22)

Role
Attending Ref
Resident 1.95 (0.51-7.44)

Advanced Practice Provider
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Legend: OSA-Obstructive Sleep Apnea; PCP-Primary Care Provider; BMI-Body Mass Index.
Multivariate model includes all variables listed. Significant associations in bold.
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