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A 5-year review of an active-duty service member population found increased costs,
prevalence, and incidence of sleep-disordered breathing.

leep-disordered breathing

(SDB) is a continuum of

symptoms that range from

primary snoring with upper
airway resistance to frank obstruc-
tion seen in obstructive sleep apnea
(OSA). This disease spectrum has
been reported to affect 10% to 17%
of men and 3% to 9% of women in
the general population.! The specific
incidence of OSA has been estimated
to be about 2% to 4% of the general
adult population.?® Sleep-disordered
breathing often leads to poor sleep
quality, which has been associated
with many medical comorbidities,
including vascular disease, hy-
pertension, major cardiac events,
cardiomyopathies, impaired con-
centration, reduced psychomotor
vigilance and cognition, and day-
time somnolence."**° Further-
more, there is evidence that the
prevalence of SDB continues to
grow among the general popula-
tion.! However, the prevalence of
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SDB in various populations (eg,
pediatric vs adult, varying body
mass index, country of origin) var-
ies widely due to the multifactorial
nature of the risk factors and the
difficulty in diagnosing SDB.

Some of the more intuitive medi-
cal sequelae of SDB are daytime
somnolence and subsequent im-
paired concentration for those with
disrupted sleep patterns. Medical lit-
erature has paid specific attention to
cohorts of personnel who may be at
heightened risk from impaired con-
centration or inability to focus. These
populations include but are not lim-
ited to sleep-deprived resident physi-
cians, firefighters, truck drivers, and
heavy-machine operators.”®

Military service members rep-
resent a distinct cohort that often
is relied on to maintain vigilance
even in austere environments. Con-
centration is paramount in order
to perform combat operations or
tasks that involve operating heavy
machinery, such as nuclear subma-
rines, aircraft, or tanks. Given the
myriad of unique operational de-
mands on service members, SDB
can have detrimental consequences
on an individual’s health and his
or her military readiness and train-

ing. Ultimately, SDB may degrade a
units effectiveness and perhaps the
country’s military capability.

Active-duty military service
members seem to be more suscep-
tible to clinically relevant sleep con-
ditions. In the military, causes of
disruptions in normal sleep patterns
are multifactorial. Medical litera-
ture focuses on circadian disrupti-
ons due to shift work and frequent
travel, frequent alternating use of
caffeine and sedatives, exposure to
combat/trauma, and chronic sleep
deprivation.’!! Studies have been
published that focus on service
members who have returned from
combat deployment.'®!>!> How-
ever, these studies do not explore
the overall burden of disease, and
there are no specific data to suggest
the prevalence, annual incidence, or
associated costs.

To quantify this disease burden in
the military, this study focused on the
subset of sleep disorders that impact
respiration during sleep and deter-
mined the prevalence and annual
incidence for the entire active-duty
population. Additionally, the authors
fill a void in the literature by determi-
ning the financial burden of SDB on
civilian care expenditures.
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METHODS

This study was a retrospective re-
view of administrative military health
care data spanning fiscal years (FYs)
2009 to 2013 (October 1, 2008 to
September 30, 2013). The study
protocol was approved by the Naval
Medical Center Portsmouth Institu-
tional Review Board, and approval
was given to waive informed consent.
The Health Analysis Department at
the Navy and Marine Corps Public
Health Center (NMCPHC) obtained
and analyzed data from the Military
Health System (MHS) Management
Analysis and Reporting Tool (M2).
The M2 system is an ad hoc query
tool used for viewing population,
clinical, and financial MHS data, in-
cluding care received within military
treatment facilities (MTFs) and care
purchased through TRICARE at ci-
vilian facilities. Both inpatient and
outpatient health care records were
included.

The population included all active-
duty service members and guard/re-
serve members on active duty within
all military services, including air
force, army, coast guard, and navy
branches, between FY 2009 and FY
2013. The authors identified service
members with SDB as those with at
least 1 ICD-9 diagnosis code related
to SDB: obstructive sleep apnea
(327.23); sleep-related hypoventila-
tion/hypoxemia (327.26); and other
organic sleep disorder (327.80).

Due to the transient nature of
the military population, a monthly
average over the 5 years of the
study determined the overall num-
ber of service members eligible for
care (1,717,227 service members).

Data Analysis

Prevalence of diagnosed SDB per FY
was calculated as the number of ser-
vice members who received at least
1 SDB diagnostic code between Oc-

tober 1, 2008 and Sep-
tember 30, 2013, over the
average total active-duty
population. Incidence
per year was calculated

Table. Active-Duty Service Members
Diagnosed With Sleep-Disordered
Breathing, FY 2009-2013

as the number of new Service

cases per FY, using 2009 ) Members,

as the baseline. Data were ~ Demographics? n (%)

stratified by dem_ographic Beneficiary category

and enrollment informa- Active duty 169,413 (86)

tion for diagnosed service Guard/reserve on active duty 27,770 (14)

members and analyzed

using SAS 9.4 (Cary, NC)  Age,y

software. 18-24 14,279 (7)
Direct costs associated 25-34 52,096 (26)

with SDB treatment fall 35-44 89,827 (46)

into 2 categories for ser- A 40,981 (1)

vice members: (1) care 265 20T

delivered by civilian pro-  ggy

viders, calculated based Female 15,256 (8)

on the amount TRICARE Male 181,927 (92)

paid for the service, using

insurance claim data; and Ever deployed”

(2) care received at MTFs No 53,439 (27)

by military providers. Yes IR ()

Costs for care at MTFs  fotg patients 197,183

cannot be calculated, as

the total cost amount for
a single record is not di-
rectly attributed to SDB
diagnosis.

RESULTS
A total of 197,183 service members
were diagnosed with SDB from FY
2009 to FY 2013. Both the annual
incidence and prevalence of SDB for
the active-duty military population
showed upward trends for each of
the years evaluated (Figure 1). An-
nual prevalence of SDB diagnoses in-
creased from 2.4% to 4.9%. Annual
incidence increased from 2.0% to
2.7% from FY 2010 to FY 2013.
Notably, 72% of service mem-
bers seen for SDB ranged in age
from 25 to 44 years (Table). Even
though the military is about 15%
female, only 8% of the patients
diagnosed with SDB were female.

aDemographic information is based on the most recent
encounter or admission for a service member diagnosed with
sleep-disordered breathing during the period.

PEver deployed includes Overseas Contingency Operations
(OCO) but not humanitarian missions.

Nearly three-quarters (73%) of ser-
vice members had been previously
deployed in overseas contingency
operations, suggesting a possible
impact on military readiness and ca-
pability. A study using these specific
demographic distributions is being
conducted to assess the significance
of possible predictive factors.

The increasing trend in SDB civil-
ian care costs from FY 2009 to FY
2012 plateaued in FY 2013. The high-
est cost per year was $99,954,780 in
FY 2012 compared with $51,911,146
in FY 2009 (Figure 2). There was an
overall civilian care cost increase of
89%, from $51,911,146 in FY 2009
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SLEEP-DISORDERED BREATHING

Figure 1. Incidence and Prevalence Rates of Sleep-Disordered
Breathing in the U.S. Active-Duty Military Population
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to $99,954,780 in FY 2012. As ex-
pected in the care of SDB, outpatient
treatment represents most of the cost.

DISCUSSION

This study shows that the prevalence
and incidence of SDB in the active-
duty population are less than those
reported for the civilian populace as
a whole but are still greater than ex-
pected for an otherwise healthy and
young population. Furthermore, the
burden of disease and the cost to
diagnose and treat have steadily in-
creased for each of the past 5 fiscal
years that were assessed.

The data show an upward trend
in the incidence and prevalence of
SDB in the military from FY 2009
to FY 2013 for reasons that are not
clear but likely with many confound-
ing contributions. As the spectrum of
SDB has become better defined and
the detrimental sequelae are better
understood, it is likely that both ser-
vice members and health care provid-
ers are more aware of the symptoms
and more importantly, the potential
for interventions that improve qual-
ity of life. It is also important to

note that the U.S. military is a very
transient organization with a nearly
constant turnover between new
enlistees/officers and those leaving
the service or retiring after 20 years
of service. Thus, despite an annual
incidence of nearly 3% throughout
the years evaluated, the annual in-
crease in prevalence is not necessar-
ily commensurate.

The FY 2013 prevalence (4.2%)
and civilian care costs ($98,259,519)
present traditional indications of the
disease burden. Both metrics repre-
sent a sizable and increasing disease
burden for the military. It is also im-
portant to note that these costs re-
flect only the short-term expenses for
initial diagnosis and therapy. These
costs in no way reflect the care for the
long-term medical sequelae that have
been recently linked to uncontrolled
SDB/OSA, such as heart and vascular
diseases, hypertension, and increased
stroke risk. Additional costs will con-
tinue to grow.

Perhaps the most validated pre-
dictive factor for diagnosis of SDB
or OSA is body habitus as measured
by body mass index (BMI). In par-

ticular, nearly 60% to 90% of patients
with OSA are obese.”? Weight gain
seems to increase the OSA sever-
ity, whereas losing weight decreases
it.'*16 Although the U.S. military
employs height and weight stan-
dards that preclude those with per-
sistently overweight or obese BMIs
from continued service, these stan-
dards often are not rigid, and there
are overweight or even obese active-
duty members. Interestingly, despite
a population that essentially controls
for the most predictive risk factor,
the prevalence of SDB is still approxi-
mately 1 in 20 (4.9%) in FY 2013.

Given the significant burden of
disease represented by the incidence,
prevalence, and cost data determined
in this study and the growing recog-
nition of long-term complications
from poorly controlled SDB, it has
become evident that more efficacious
interventions are needed. Modern
treatments for SDB can be classi-
fied as surgical or nonsurgical but
with no single modality fitting the
need for all patients secondary to
poor adherence and/or limited ef-
ficacy.'-*° However, to mitigate the
impact on military readiness and
taxpayer-funded health care costs,
it may be appropriate to begin ex-
ploring therapeutic options beyond
the current standard of care. For ex-
ample, an invasive and costly one-
time surgical intervention using an
implantable device to stimulate the
hypoglossal nerve to open a person’s
airway during inspiration is being in-
vestigated in a younger, nonobese co-
hort of patients.?! Further research is
warranted into this specific model of
therapeutic intervention and others
for service members.

Limitations

Limitations in this study include
possible reporting errors due to im-
proper or insufficient medical cod-
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ing as well as data entry errors at the
clinic that may exist within medical
billing databases. Therefore, the re-
sults of this analysis may be over- or
underrepresented. The increase in in-
cidence and prevalence may not nec-
essarily reflect an increasing number
of people who have the disease. The
increase could be a result of better
SDB detection practices or incentives
to be diagnosed with SDB (VA dis-
ability claims upon retirement). The
assumption is made that procedures
corresponding with SDB diagnoses
are directly related to SDB, and any
costs incurred from those procedures
are due to SDB.

It is important to note variability
between services and institutions
within the DoD in the diagnosis
and treatment of SDB. Specifically,
some institutions use ambulatory
polysomnograms, or studies done
at home, and autotitration of con-
tinuous positive airway pressure,
whereas others require more costly
hospital-based studies and labora-
tory titration. Another confounder
in the cost data is the number of di-
agnoses and treatment deferred to
the network as a result of the rela-
tively small number of sleep-trained
physicians within the military.

CONCLUSION

As the field of sleep medicine con-
tinues to develop its literature, it
is becoming clearer that the det-
rimental sequelae of SDB are var-
ied and pose significant short- and
long-term risks. Active-duty service
members represent a subset of the
population with consequences that
are potentially graver than those of
civilians, especially when they are
expected to operate complicated
machinery or to make rapid and
critical decisions in battle.

The prevalence and incidence
of SDB increased each year during a

SLEEP-DISORDERED BREATHING

Figure 2. Annual Civilian Care Cost of Sleep-Disordered Breathing
for Active-Duty Military Service Members
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1 in 20 service members. Further-
more, the cost of civilian care for this
disease process was nearly $100 mil-
lion in FY 2012 to FY 2013, suggest-
ing a growing financial burden for
taxpayers. Further research is war-
ranted to fully appreciate the impact
of SDB on both service members and
the U.S. military. @
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