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Obstructive sleep apnea is associated
with higher healthcare utilization in
elderly patients

Karla Diaz', Paola Faverio'?, Angela Hospenthal', Marcos I. Restrepo3,
Megan E. Amuan*, Mary Jo V. Pugh?%¢

Abstract:

BACKGROUND: Obstructive sleep apnea (OSA) is an important cause of morbidity in the elderly population.
Limited data are available regarding the healthcare utilization and predisposing conditions related to OSA in the
elderly. Our aim was to evaluate the healthcare utilization and the conditions associated with new and chronic
diagnosis of OSA in a large cohort of elderly patients in the Veterans Health Administration (VHA).

MATERIALS AND METHODS: This retrospective cohort study used inpatient and outpatient VHA data to identify
the individuals diagnosed with OSA using ICD-9 codes during the fiscal years 2003-2005. Primary outcomes were
emergency department (ED) visits and hospitalizations. Multivariable logistic regression analysis was performed
to identify the demographic and clinical characteristics associated with new and chronic diagnosis of OSA.

RESULTS: Of 1,867,876 elderly veterans having 2 years of care, 82,178 (4.4%) were diagnosed with OSA.
Individuals with OSA were younger and more likely to have chronic diseases than those without OSA. Individuals
with chronic OSA were more likely to have diagnoses of congestive heart failure (CHF), pulmonary circulation
disorders, COPD, and obesity and less likely to have diagnoses of hypertension, osteoarthritis, and stroke than
individuals with newly diagnosed OSA. The proportion of patients with new OSA diagnosis who required at least
one ED visit was higher than the proportion of chronic OSA and no OSA patients (37%, 32%, and 15%, respectively;
P-value <0.05). The proportion of new OSA patients who required at least one hospitalization was also higher
than the proportion of chronic OSA and no OSA patients (24%, 17%, and 7%, respectively; P-value <0.05).

CONCLUSION: Patients with OSA had a higher incidence of healthcare utilization compared to patients without
OSA. New OSA patients had a higher rate of healthcare utilization in the year of diagnosis compared to chronic
patients and patients without OSA. Early OSA recognition may reduce healthcare utilization in these patients.
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noring used to be viewed as a nuisance,

but with each study examining the impact
of obstructive sleep apnea (OSA), it becomes
increasingly clear that snoring, a symptom of
OSA, is an indicator that has a profound impact
on the patient. OSA affects more than 12 million
Americansand is estimated to occur in up to 20%
of adults.l'” Several studies have consistently
shown that severe and untreated OSA is
associated with increased healthcare utilization
and cost,** reaching up to average annual cost of
$2720 per case.”! This is mainly due to the higher
disease burden of OSA patients. Untreated OSA
is associated with multiple comorbid conditions
such as cardiovascular diseases, stroke, diabetes,
depression, and cognitive impairment./*!

In 2010, 39 million Americans (13% of the entire
population) were 65 years of age or older (http://
www.census.gov), and this number is expected
to grow quickly. In the elderly (=65 years of
age), OSA prevalence found in small sample
studies has been estimated to be between 20
and 60%.1""1 As the obesity epidemic continues

and the population ages, the number of elderly
patients with OSA will increase in the future and
will impact healthcare utilization and costs. A
better understanding of the kind and frequency
of healthcare utilization in the elderly population
affected with OSA could help to implement
preventive measures and to better distribute
economic resources.

The Veterans Health Administration (VHA)
is the largest integrated healthcare system in
the United States. VHA cares for mostly male
and elderly patients with multiple chronic
conditions.!"?! The availability of population-
level data on a clinical sample that receives
care in an integrated system suggests that VHA
is an ideal setting to further understand the
epidemiology of newly diagnosed and chronic
OSA in an elderly population and the effect of
OSA in healthcare.

The first goal of this study was to build upon
the epidemiology of OSA by identifying the
conditions associated with new and chronic
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OSA and to determine if these comorbid conditions were
similar for obese and non-obese patients. The second goal was
to compare acute healthcare utilization (emergency/urgent
care and hospitalization) for older veterans with OSA (new
and chronic) and without OSA in a large cohort of elderly
VHA patients.

Materials and Methods

Study design

We performed a retrospective cohort study using national
VHA inpatient and outpatient data from 1 October 2002 to 30
September 2005 [fiscal years (FY) 2003-2005]. Inpatient and
outpatient data allowed identification of OSA in addition to
the comorbid conditions and demographic variables that are
associated with OSA. We first identified our cohort of older
veterans (=65 years) who received healthcare within the VA
medical system from FY2003 to FY2005. We linked inpatient,
outpatient, and pharmacy data using an encrypted identifier
that is consistent in all files. The Institutional Review Board at
the University of Texas Health Science Center at San Antonio
approved the study.

Measures

OSA

From this cohort of older veterans, we included individuals
with diagnoses indicative of OSA based on an algorithm
previously validated by other cohort studies!***! (ICD-9-
CM codes 327.23- OSA, 780.57 and 786.09- sleep apnea not
otherwise specified) in the VA electronic medical record
system. Individuals with two outpatient diagnoses at least 7
days apart or with one inpatient diagnosis were classified as
having OSA. In order to control for time from disease onset,
we further identified patients with “newly diagnosed OSA”
as those with an OSA diagnosis in FY2004, but not in FY2003.
Individuals with a diagnosis of OSA in FY2004 and /or FY2003
were classified as having “chronic OSA”. Individuals without
a diagnosis of OSA in FY2003 and FY2004 were identified
as “no OSA”. Therefore, the year of evaluation was FY2004
(1 year) in order to differentiate pre-existing or “chronic”
OSA in FY2004 versus “new” OSA in subjects with no prior
diagnosis of OSA.

Demographic characteristics and comorbid conditions

Age, gender, race/ethnicity, and marital status were
included in the analyses using VA data sources. Race/
ethnicity was classified as White, Black, Hispanic, Other, and
Missing. Because missing race was associated with lower
rates of utilization and lesser comorbidities in general, we
included missing race as a separate category in the analyses
in order to avoid biasing toward a cohort with higher disease
burden.

We used inpatient and outpatient data for FY2003 to identify the
comorbid conditions thought to be associated with both OSA
and acute healthcare utilization. Conditions were identified
using ICD-9-CM code-based algorithms developed for use
with administrative data (e.g. Charlson/Deyo and Elixhauser
indices). Individuals with two outpatient diagnoses at least 7
days apart or with one inpatient diagnosis were identified as
having comorbid condition.
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Healthcare utilization variables and outcomes

We included two primary outcomes regarding healthcare
utilization data: Emergency care visits and hospitalizations.
Hospitalization was identified when individuals had
received hospital care documented in VA inpatient data in
FY2005. We also counted the number of visits in emergency
or urgent care [emergency department (ED)] settings in
FY2005, and identified individuals with one or more ED
visits. All the demographic characteristics and comorbid
conditions listed in Table 1 were considered as predictor
variables. A subgroup analysis was performed according
to the obesity status. We defined obesity as having a Body
Mass Index (BMI) =30 Kg.m™

Statistical analysis

Data were presented as percentage of the total or as
Mean =+ SD. Pearson Chi-square tests were performed for
categorical variables. Analysis of variance (ANOVA) and
Levene’s tests were used for continuous variables. P values
<0.05 were considered to represent statistical significance.
Multivariable logistic regression analysis [expressed in Odds
Ratio (OR) and 99% Confidence Interval (CI)] was performed
for predicting new diagnosis and chronic diagnosis of OSA.

Table 1: Descriptive statistics for patients with newly
diagnosed OSA, chronic OSA, and no OSA
Variable New OSA Chronic No OSA P value? P value®
(n= OSA(n= (n=
31,287) 50,891) 1,785,698)

Demographics

Age (Mean+SD) 73.9+5.8 73.6+5.7 75.0¢6 <0.001 NS
Race
White, % 74.2 74.6 65.2 <0.001 NS
Black, % 7.3 6.9 6.7 <0.001 NS
Hispanic, % 2.7 2.7 3.3 <0.001 NS
Male, % 98.5 98.6 98.2 <0.001 NS
Married, % 69.1 69.3 69.0 NS NS
Comorbid conditions
Congestive heart 18.0 20.0 5.8 <0.001 <0.001
failure, %
Cardiac 20.2 20.0 10.7 <0.001 NS
arrhythmias, %
Hypertension, % 75.2 74.5 65.1 <0.001 0.023
Myocardial 5.8 5.8 2.6 <0.001 NS
infarction, %
Renal failure, % 71 6.8 3.6 <0.001 NS
Liver diseases, % 0.9 0.9 0.6 <0.001 NS
Pulmonary 2.0 3.0 0.2 <0.001 <0.001
circulation
disorder, %
Chronic 34.3 38.2 14.4 <0.001 <0.001
pulmonary
disease, %
Obesity, % 19.3 23.9 6.8 <0.001 <0.001
Osteoarthritis, % 27.8 26.4 18.2 <0.001 <0.001
Stroke, % 11.6 10.4 7.6 <0.001 <0.001
Dementia, % 4.6 4.2 3.4 <0.001 0.005
Depression, % 15.0 14.9 7.2 <0.001 NS

NS = Non-significant, if P-value >0.05, @CComparing OSA patients (both newly
diagnosed and chronic) to no OSA patients, "Comparing newly diagnosed to
chronic OSA patients
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Demographics and comorbid conditions listed in Table 1
were considered as the dependent variables. The outcomes
were new OSA diagnosis, chronic OSA diagnosis, and no
OSA diagnosis. Data were analyzed using SPSS (SPSS Inc.,
Chicago, IL, USA).

Results

Demographics and comorbid conditions

Out of 1,867,876 patients of age 65 years or older, who
received care in the VA system in FY 2003-FY2005, 82,178
(4.4%) met the diagnostic criteria for OSA. Of those with
OSA, 31,287 (38%; 1.7% of the population) had newly
diagnosed OSA. Patients demographics and the most
frequent comorbid conditions are summarized in Table 1.
OSA patients were significantly more likely to be younger
males with a higher burden of comorbidities when compared
to no OSA patients. Newly diagnosed OSA patients were
significantly less likely to have diagnoses of obesity,
diabetes, cardiovascular and respiratory diseases, but a
higher rate of hypertension, osteoarthritis, cerebrovascular
disease, dementia, hypothyroidism, and alcohol abuse,
compared to chronic OSA patients.

Risk factors associated with new and chronic OSA
diagnosis

Multivariable logistic regression analyses were performed
to examine the association between demographic/clinical
characteristics and OSA, controlling for other variables

[Table 2]. Characteristics independently associated with
newly diagnosed and chronic OSA when compared to no
OSA were similar, with the exception of Hispanic ethnicity
and alcohol abuse, which were significantly associated
with chronic OSA but not with new OSA [Table 2]. All
the demographic and comorbid conditions tested were
independently associated with new OSA and chronic OSA
compared to no OSA, with the exception of liver disease. The
model examining chronic OSA compared to newly diagnosed
OSA demonstrated that individuals with chronic OSA had
higher odds of having previously diagnosed congestive
heart failure (CHF), pulmonary circulation disorders, chronic
obstructive pulmonary disease (COPD), and obesity, and
were less likely to have previously diagnosed hypertension,
osteoarthritis, and stroke, when compared to newly diagnosed
OSA patients.

Subgroup analysis: Obesity status

When groups were stratified by obesity status, certain
patterns were different for obese and non-obese patients
with OSA. Obese patients with new OSA were more likely
to have depression compared to no OSA patients [Table 3],
while obese chronic OSA patients were less likely to have
a diagnosis of depression compared to no OSA patients
[Table 4]. Obese patients with new OSA were more likely
to have hypertension and less likely to have pulmonary
circulation disorders and COPD compared to chronic OSA
patients. Non-obese patients with new OSA were more likely
to have osteoarthritis and stroke, but less likely to have CHF,

Table 2: Multivariable logistic regression analysis evaluating the risk factors predictive of new diagnosed OSA

status versus no OSA and chronic OSA

Variable New vs. no OSA Chronic vs. no OSA Chronic vs. new OSA
OR 99% CI OR 99% CI OR 99% CI

Demographics
Age 0.97 0.96 0.97 0.96 0.96 0.96 0.99 0.99 1.00
Gender (female) 0.84 0.75 0.96 0.79 0.72 0.88 0.95 0.81 1.11
Race

White 1.47 1.41 1.53 1.45 1.40 1.50 0.99 0.94 1.04

Black 1.36 1.27 1.46 1.27 1.20 1.34 0.92 0.84 1.00

Hispanic 1.09 0.99 1.21 1.10 1.02 1.19 0.99 0.87 1.12
Married 1.16 1.12 1.20 1.18 1.15 1.21 1.02 0.98 1.07
Comorbid conditions
CHF 2.07 198 2.16 2.34 2.26 2.42 1.13 1.07 1.19
Cardiac arrhythmias 1.58 1.52 1.65 1.51 1.46 1.56 0.96 0.92 1.01
Hypertension 1.33 1.29 1.38 1.26 1.23 1.30 0.95 0.91 0.99
Myocardial infarction 1.36 1.27 1.45 1.31 1.24 1.38 0.97 0.89 1.05
Renal failure 1.34 1.26 1.43 1.25 1.18 1.31 0.93 0.87 1.01
Liver diseases 1.08 0.92 1.27 1.11 0.98 1.27 1.03 0.84 1.26
Pulmonary circulation disorders 2.90 2.57 3.27 417 3.82 4.55 1.39 1.23 1.58
COPD 255 247 264 2.97 2.89 3.05 1.16 1.12 1.21
Obesity 250 240 260 3.27 3.18 3.37 1.30 1.24 1.36
Osteoarthritis 1.52 1.47 1.57 1.38 1.35 1.42 0.92 0.88 0.96
Stroke 1.24 1.18 1.30 1.10 1.06 1.15 0.90 0.84 0.95
Dementia 1.22 1.14 1.32 1.18 1.11 1.25 0.97 0.88 1.06
Depression 1.81 1.74 1.89 1.81 1.75 1.87 1.00 0.95 1.05
Alcohol abuse 1.01 0.91 1.12 0.87 0.80 0.95 0.88 0.77 1.00
Diabetes 1.26 1.22 1.30 1.25 1.22 1.28 0.99 0.95 1.03
Hypothyroidism 1.27 1.21 1.34 1.21 1.16 1.27 0.95 0.89 1.02

OSA = Obstructive sleep apnea, CHF = Congestive heart failure, COPD = Chronic obstructive pulmonary disease
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Table 3: Multivariable logistic regression evaluating
the risk factors predictive of new diagnosis of OSA
in the non-obese and obese subgroups

Table 4: Multivariable logistic regression evaluating
the risk factors predictive of chronic diagnosis of
OSA in the non-obese and obese population

Variable Non-obese Obese Variable Non-obese Obese
New vs. no OSA New vs. no OSA Chronic vs. no OSA Chronic vs. no OSA
OR 99% CI OR 99% CI OR 99% CI OR 99% ClI
Demographics Demographics
Age 0.97 0.96 0.97 0.96 0.95 0.96 Age 0.96 0.96 0.97 0.95 0.95 0.96
Gender (female) 0.89 0.77 1.02 0.69 0.52 0.92 Gender (female) 0.84 0.75 0.95 0.65 0.53 0.81
Race Race
White 1.46 1.39 1.53 1.52 1.36 1.69 White 146 141 152 142 1.31 1583
Black 1.33 1.23 1.44 152 129 1.78 Black 1.23 1.15 1.31 1.40 124 157
Hispanic 1.02 0.91 1.14 1.52 1.21 1.91 Hispanic 1.07 098 1.17 1.25 1.05 148
Married 117 112 1.21 113 1.04 1.21 Married 1.18 1.15 1.22 1.19 112 1.25
Comorbid conditions Comorbid conditions
CHF 2.01 191 212 229 2.08 252 CHF 232 223 242 241 224 259
Cardiac arrhythmias 1.60 1.53 1.68 147 1.34 1.62 Cardiac arrhythmias 1.54 149 1.60 140 1.30 1.50
Hypertension 1.32 1.27 1.37 141 127 1.56 Hypertension 1.28 124 1.32 116 1.09 1.25
Myocardial infarction 141 1.31 152 1.18 1.01 1.37 Myocardial infarction 1.37 129 1.46 112 099 1.26
Renal failure 1.37 1.28 1.47 1.26 1.10 1.44 Renal failure 127 12 135 117 1.05 1.30
Liver diseases 1.12 0.94 1.34 0.91 0.61 1.36 Liver diseases 1.15 099 1.383 0.98 0.73 1.31

Pulmonary circulation 2.93 256 3.34 2.80 2.12 3.70
disorder

COPD 259 250 2.68 241 223 260
Osteoarthritis 155 1.49 1.61 1.41 1.31 152
Stroke 125 1.18 1.32 1.19 1.06 1.34
Dementia 1.21 112 1.31 1.35 1.09 1.67
Depression 1.78 1.70 1.87 1.95 1.76 2.15
Alcohol abuse 1.04 093 1.17 0.88 0.69 1.11
Diabetes 1.27 122 1.32 126 1.14 1.32
Hypothyroidism 1.28 1.21 1.36 125 1.10 1.41

Pulmonary circulation  3.91 3.54 4.32 530 4.36 6.43
disorder

COPD 298 289 3.06 295 279 312
Osteoarthritis 1.41 137 1.46 1.31 124 1.38
Stroke 112 1.07 117 1.03 094 1.13
Dementia 117 110 1.25 1.21 1.02 1.43
Depression 1.80 1.73 1.87 0.71 058 0.86
Alcohol abuse 0.93 0.84 1.02 0.71 0.58 0.86
Diabetes 128 124 1.32 116 1.10 1.283
Hypothyroidism 1.20 1.14 1.26 125 1.14 1.37

CHF = Congestive heart failure, COPD = Chronic obstructive pulmonary
disease

pulmonary circulation disorders, and COPD, compared to
chronic OSA non-obese patients [Table 5].

Healthcare utilization

Healthcare utilization for our cohort of newly diagnosed
OSA patients was evaluated for the year of diagnosis
(FY2004) and was compared to the healthcare utilization in
the same time span for chronic OSA and no OSA patients
[Figure 1]. Visits to the ED and hospital admissions were
significantly more frequent in those with OSA (both new
and chronic) compared to those without OSA. In addition,
new OSA patients were significantly more likely to be
hospitalized (OR 4.48, 99% CI 4.33-4.64 vs. OR 2.88, 99% CI
2.79-2.97) or receive emergency/urgent care (OR 3.27, 99%
CI 3.17-3.37 vs. OR 2.56, 99% CI 2.49-2.62) when compared
to chronic OSA patients.

DISCUSSION

In this study, we found differences in the burden of
comorbidities among OSA groups and patients without OSA
diagnosis, in addition to slightly different risk patterns of
comorbidity between those diagnosed with new and chronic
OSA. Moreover, we found that elderly patients with OSA
had a significantly increased use of acute healthcare resources
including both emergency /urgent care and hospitalizations in

Annals of Thoracic Medicine - Vol 9, Issue 2, April-June 2014

CHF = Congestive heart failure, COPD = Chronic obstructive pulmonary
disease

the year of diagnosis compared to both patients with chronic
OSA and without OSA.

The economic burden of sleep disorders, when extrapolated
to the US population, is greater than that of other chronic
pulmonary conditions such as asthma and COPD, and is
similar in magnitude to that of diabetes ($132 billion in 2002).5!
Moreover, untreated or undiagnosed OSA was associated
with higher rate of comorbidities, including cardiovascular
and cerebrovascular events, [’ which may further increase
healthcare utilization. Kapur et al. estimated that untreated
OSA may cause additional medical costs of $3.4 billion in
the US.I"I Given the recent global trend of increasing obesity
and aging of populations, it is likely that there will be a
substantial increase in the prevalence of OSA. It has been
suggested that OSA prevalence is higher in older patients, ']
and that sleep-disordered breathing in the elderly is a
distinct condition from that in middle-aged adults.® Our
results showed that newly diagnosed OSA patients were less
likely to be independently associated with CHF, pulmonary
circulation disorders, COPD, and obesity, but were more
likely to be independently associated with hypertension,
osteoarthritis, and stroke, when compared to chronic OSA
patients. Our results confirmed the recent interest linking
OSA to hypertension, diabetes, hyperlipidemia, stroke,
coronary artery disease, and increased mortality."" However,
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Table 5: Multivariable logistic regression evaluating
the risk factors predictive of chronic diagnosis of
OSA versus new diagnosis in the non-obese and
obese population

Variable Non-obese Obese
Chronic vs. new Chronic vs. new
OSA OSA
OR 99% CI OR 99% CI
Demographics
Age 1.00 0.99 1.00 0.96 0.99 1.00
Gender (female) 095 0.79 1.13 0.96 0.68 1.34
Race
White 0.99 0.94 1.06 0.94 0.82 1.06
Black 0.91 0.83 1.01 093 0.77 1.13
Hispanic 1.083 0.90 1.19 0.83 0.63 1.09
Married 1.01 0.97 1.06 1.05 096 1.15
Comorbid conditions
CHF 115 1.08 1.22 1.05 095 1.17
Cardiac arrhythmias 0.97 0.92 1.02 0.95 0.85 1.06
Hypertension 0.97 0.92 1.01 0.84 0.74 0.94
Myocardial infarction 0.98 0.89 1.07 094 0.79 1.12
Renal failure 0.94 0.86 1.02 0.93 0.80 1.09
Liver diseases 1.02 0.82 1.28 1.05 0.67 1.66

Pulmonary circulation 1.29 111 1.49 1.74 135 224
disorder

COPD 115 1.10 1.20 121 111 1.32
Osteoarthritis 0.91 0.90 0.96 0.93 0.85 1.01
Stroke 0.90 0.84 0.96 0.87 0.76 1.00
Dementia 0.97 0.88 1.08 091 0.71 1.16
Depression 1.01 0.95 1.08 0.95 0.85 1.07
Alcohol abuse 0.90 0.78 1.03 0.79 0.59 1.05
Diabetes 1.01 096 1.05 0.95 0.87 1.03
Hypothyroidism 0.94 0.87 1.01 1.01 0.87 1.16

OSA = Obstructive sleep apnea, CHF = Congestive heart failure,
COPD = Chronic obstructive pulmonary disease

chronic OSA was independently associated with obesity,
when compared to new OSA diagnosis. This finding suggests
that new OSA patients may have some characteristics that
differ from chronic OSA patients (data shown in Tables 2-5).
Itis unclear whether obesity style-modifying therapies have
influenced these results. Furthermore, our data confirmed
the association of OSA with depression.”?! In subgroup
analysis, it was found that obese patients with new OSA
were more likely to have depression compared to no OSA
patients; OSA and obesity are known causes of poor sleep
quality that may contribute to depression. However, obese
chronic OSA patients were less likely to have a diagnosis
of depression compared to no OSA patients. A possible
explanation for such finding is that patients who received
treatment for OSA had a better quality of sleep. Alcohol
abuse is an important modifiable risk factor for OSA, but
our results differ from prior evidence showing that elderly
OSA patients were less likely to have alcohol abuse.*?!

The reason why elderly patients with a new diagnosis of
OSA have higher likelihood of receiving emergency care
is a matter of clinical interest. It is clear from these and
other data that patients with comorbid conditions carry a
significant burden in healthcare utilization.***! Hospital
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Figure 1: Proportion of elderly OSA patients who require at least one emergency
department visit and hospitalization

and emergency (ED) care provides a spectrum of medical
care, some of which are for non-urgent conditions including
chronic illnesses.* According to federal legislation, anyone
requesting services at the ED should be properly screened
and treated within the means of the hospital’s ED, regardless
of the ability to pay for the services.”” Thus, EDs deal not
only with individuals requiring immediate and necessary
medical care, but also with preventable and non-emergent
visits that may be managed by primary care providers. Not
all ED preventable visits are avoidable. In some instances,
even the best care cannot prevent the progression of a
health condition to a stage that requires an ED visit and
possibly hospitalization.? Therefore, any increasing trend
in ED visits for chronic conditions such as OSA that may
potentially be avoidable necessitates attention and careful
evaluation as these visits place an undue organizational
and financial burden on hospitals and healthcare systems.

OSA is a common disorder that meets the characteristics
of a chronic disease, as it is a disease which is prolonged,
does not resolve spontaneously, and is rarely completely
cured.” Our data reveal that elderly patients with new and
chronic OSA were more likely to require hospitalization
during the year of assessment. Previous studies showed
that higher risk of hospitalizations and ED visits may be
seen among those patients with more severe OSA." High
hospitalization rates are seen in other comorbid conditions
such as cardiovascular and pulmonary diseases. Hall
et al.B showed that congestive heart failure is one of the
most common reasons for hospitalization among patients
65 years and older. Similar evidence has been shown for
COPD patients by Yeatts et al.’ We suggest that healthcare
providers should not only include OSA among the reasons
associated with hospitalization, but also screen patients
for sleep disorder breathing (e.g. OSA) during the hospital
admission, in order to institute an early and appropriate
management and follow-up that could prevent further ED
visits and hospitalizations.

Although our study was a large database analysis,
subject to the recognized limitations of such studies, we
carefully assembled our cohort from ICD-9 codes to avoid
ascertainment bias. Our sample was predominantly elderly
men because of our use of VA administrative data, and it
is possible that women with OSA and younger groups may
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have different healthcare resource utilization. However, due
to the large sample size, we included females and adjusted
the variable “gender” in the multivariable analysis. Several
variables were not available in this secondary data analysis,
including polysomnography, methods to assess the severity
of the disease, the severity and number of OSA-related
events per year of disease, and the use and compliance of
OSA treatment strategies. Another important limitation
was reliance on ICD-9 codes for the diagnosis of OSA and
other comorbid conditions. Further studies should use
different designs in order to conclusively demonstrate that
this increase in healthcare utilization is due to the diagnosis
of OSA.

In conclusion, patients with OSA, newly diagnosed or
chronic, have a higher incidence of healthcare utilization
compared to patients without OSA. New OSA patients have
a higher rate of healthcare utilization in the year of diagnosis
compared to chronic patients and patients without OSA in
the same time span. Despite the intrinsic limitations of the
observational studies using ICD-9 codes, these findings
should serve as hypothesis-generating data and contribute to
solve ongoing controversies. Primary care clinicians should
consider early diagnosis of OSA and initiation of treatment
strategies that may potentially reduce the healthcare
utilization of these patients with OSA. Additional studies
are needed to understand the underlying mechanisms that
are responsible for these findings.
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