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Study Objectives: The majority of active-duty service members obtain insufficient sleep, which can influence diagnostic evaluations for sleep disorders,
including disorders of hypersomnolence. An incorrect diagnosis of hypersomnia may be career ending for military service or lead to inappropriate medical care.
This study was conducted to assess the rates at which narcolepsy (Nc) and idiopathic hypersomnia (IH) are diagnosed by military vs civilian sleep disorders
centers.

Methods: This retrospective study utilized claims data from the Military Health System Data Repository. The analyses compared diagnostic rates of military
personnel by provider type—either civilian provider or military provider—from January 1, 2016 to December 31, 2019. Three diagnostic categories for Nc and
IH: Nc or IH, Nc only, and IH only, were assessed with multivariate logistic regression models.

Results: We found that among service members evaluated for a sleep disorder, the odds ratios of a positive diagnosis at a civilian facility vs a military facility for
Nc or IH was 2.1, for Nc only was 2.1, and IH only was 2.0 over the 4-year period.

Conclusions: Civilian sleep specialists were twice as likely to diagnose central disorders of hypersomnolence compared to military specialists. Raising
awareness about this discrepancy is critical given the occupational and patient care-related implications of misdiagnoses.
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BRIEF SUMMARY

Current Knowledge/Study Rationale: This study was conducted to determine whether, and the extent to which, differences exist in the rate at which
military service members—who constitute a chronically sleep-restricted population—are diagnosed with narcolepsy and idiopathic hypersomnia at military
vs civilian sleep disorders facilities. It was hypothesized that because chronic sleep restriction can complicate the interpretation of clinical sleep studies
and because civilian providers may not fully appreciate the extent to which chronic sleep restriction is endemic in the service member population, they may
fail to appropriately screen for and address these confounders. This could lead to overdiagnosis of rare, career-limiting conditions.

Study Impact: A diagnosis of narcolepsy can impact quality of life and restrict occupational options. In addition, misdiagnosis can dramatically impact
medical care (ie, result in inappropriate prescription of psychoactive medications to include anti-depressant medications, stimulants, or sodium oxybate).
In the military, narcolepsy is not compatible with continued service, and thus, misdiagnosis can result in unwarranted medical separation.

INTRODUCTION

The military engages in continuous operations. There is inher-
ent risk associated with personnel working during periods of
high sleep propensity. To complete a mission, individual ser-
vice members and their commanders regularly accept sleep
loss-incurred risks. In the operational context, sleep itself may
be viewed as a barrier to productivity, and the need for sleep as
a weakness. Throughout history, falling asleep on guard duty
has been an offense, in some cases punishable by court martial
or execution. Military culture has often equated the ability to
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sustain cognitive and physical function in the context of sleep
deprivation to “manliness.”’ While coping with sleep loss has
always been a part of military service, it has been particularly
salient in the post-9/11 era, with significant increases in rates of
common sleep disorders among service members (SMs),
namely obstructive sleep apnea (OSA) and insomnia.””’ Most
military members habitually sleep fewer than 6 hours per night,
and nearly one-third sleep 5 hours or less.*’ Modern combat
operations (eg, in Iraq and Afghanistan) have been character-
ized by night operations and reverse cycle shifts, which maxi-
mize the advantages conferred by US military’s superiority in
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night vision and other related technologies. In fact, some war-
fighters spend their entire deployment on a reverse cycle—
working at night and trying to sleep during the day. In a study
of previously deployed military personnel, it was found that
88% had a diagnosable sleep disorder, with nearly half of these
experiencing 2 or more service-related sleep conditions.’

Sleep disorders are common among active-duty and reserve
SMs. Recent data from the military health care system reveals
that over 50% of SMs in the Army have a documented sleep dis-
order diagnosis in their electronic health record.” Factors that
likely contribute to these disorders include 24-hour operations,
unpredictable sleep opportunities, frequent deployments, early
morning operations, and physical fitness training at times that
interfere with the ability to obtain adequate sleep. In fact, exces-
sive daytime sleepiness (EDS) is prevalent in this population: It
has been reported that SMs have an average Epworth Sleepiness
Scale score of 13, a level of sleepiness that requires medical
attention (Epworth Sleepiness Scale scores greater than 10 rep-
resent significant levels of sleepiness).’

Many service members present with symptoms of EDS.’
Evaluation for confounders is exceedingly important in the mil-
itary population given the high burden of service-related sleep
stressors and conditions,® including insufficient sleep, shift
work, and delayed sleep phase disorder. Insufficient sleep is vir-
tually ubiquitous in the military, with only 37.4% of active-duty
SMs reporting that they average 7 or more hours of sleep a night
compared with 63% of civilians reporting 7-8 hours of sleep a
night (ie, the minimum amount of nightly sleep recommended
by both the American Academy of Sleep Medicine and the
National Sleep Foundation).*'? In addition, SMs with a
deployment history report shorter sleep times than SMs without
a deployment history.® Insufficient sleep in SMs is also posi-
tively associated with depressive symptoms, post-traumatic
stress disorder, tobacco/alcohol abuse, and suicide attempts.7
Insomnia, fatigue, psychomotor deficits like motor and cogni-
tive slowing, and other sleep-related symptoms are also mani-
festations of underlying mental health conditions that may
perpetuate insufficient sleep if left untreated. Indeed, psychiat-
ric conditions, such as depression and post-traumatic stress dis-
order, have been associated with shortened mean sleep onset
latency and the presence of sleep onset rapid eye movement
periods (SOREMs) during the multiple sleep latency test
(MSLT), suggesting that psychiatric hypersomnolence may
resemble central disorders of hypersomnolence during objec-
tive testing.'> >

Shift work is also common in the military, especially in
deployed settings, because operational effectiveness must be
maintained 24 hours per day.* Shift work is a major contributor
to insufficient sleep and daytime sleepiness, which may lead to
degraded performance and vigilance in active-duty SMs.'®
Additionally, delayed sleep phase disorder—a circadian rhythm
disorder characterized by difficulty initiating sleep at night (eg,
until the early morning hours) and difficulty awakening in the
morning (eg, until the late morning/early afternoon hours)—
can cause daytime sleepiness, particularly when individuals are
forced into a schedule requiring with early morning wake-up
times.'” Delayed sleep phase disorder commonly presents in
young adults.'® In the military, over half of enlisted SMs are 25
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years of age or younger.'® Early morning formations (ie, 6 A.M.
or earlier) to conduct physical training, mission-related tasks, or
accountability are culturally sanctioned practices, making the
military a high-risk group for sleepiness associated with delayed
sleep phase disorder.

Another notable sleep disorder is OSA. Some studies suggest
that OSA rates are as high as 65% in those active duty SMs who
have been referred for polysomnography, compared to a preva-
lence of 10-15% in female and 15-30% in male civilian sam-
ples.*”2*21 OSA can cause clinical symptoms that resemble
narcolepsy (Nc), including EDS and sleep fragmentation. Addi-
tionally, untreated OSA can result in objective findings on the
and MSLT that are similar to Nc with SOREMs occurring in
21% of patients with OSA in 1 study.** Consequently, diligent
exclusion of OSA and other potential confounders is of even
greater necessity in this population.

While Nc and idiopathic hypersomnia (IH) should be consid-
ered as part of the differential diagnosis for EDS, they are
relatively rare diseases among both civilians and military popula-
tions. Prevalence has previously been cited as 0.014% for Nc type
I with cataplexy and 0.065% for Nc type II without cataplexy.*
Nc is typically diagnosed based on clinical history and completion
of a polysomnography and MSLT. Few epidemiologic studies
have examined the prevalence of IH, although 2 studies have esti-
mated 0.03% in the general population of the United Kingdom
and Italy.***> Although the diagnostic criteria differs, there is sig-
nificant overlap in the treatments of Nc and IH.?®

Accurately diagnosing Nc and IH is critical given potential
impacts on quality of life and occupational functioning. Previ-
ous studies suggest that as many as 50% of patients may be mis-
diagnosed with Nc due to a confounding disorder.”” The
treatments for these diagnoses are expensive and medications
for these disorders have significant side effects.

Nc diagnoses carry particular significance in the military.
Individuals cannot join the military if they have a diagnosis of
Ne or if they use certain medications prescribed for treatment.*®
A disqualification for military accession includes the use of a sin-
gle dose of stimulants for 24 consecutive months after the age of
14 or use in the previous year.”” Additionally, SMs who are diag-
nosed with this condition while on active duty undergo a medical
evaluation board to determine continued suitability to serve in
the military.*® Although it is possible that a SM is reclassified to
a different occupational field as a result of an medical evaluation
board, these evaluations typically result in separation from mili-
tary service. Consequently, a Nc diagnosis can have profound
and lasting occupational effects on military personnel—a much
greater impact than it has on civilians with comparable job
requirements in the nonmilitary government or private sectors.

The present study was conducted to determine whether, and the
extent to which, the rate at which Nc and IH are diagnosed by mil-
itary vs civilian providers differs. Military providers are often con-
sulted when SMs who have been diagnosed with Nc at a civilian
sleep clinic and are being evaluated for medical separation from
the military. Often civilian evaluations fail to utilize wrist actigra-
phy or another objective measures of habitual nighttime sleep
duration and timing, which, as mentioned previously, is an impor-
tant consideration when evaluating EDS in SMs since chronic
sleep restriction is common in this population. Accordingly, it is
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hypothesized civilian providers who are less familiar with the
increased prevalence of confounding sleep conditions in the mili-
tary often overdiagnose Nc¢ and TH.

METHODS

Participants and study design

Claims data were obtained from the Military Health System Data
Repository (MDR). This MDR is a centralized repository for
Department of Defense claims data worldwide and includes the
Managed Care Support Contract.”' We obtained counts and the
majority of statistical results (unless otherwise detailed in the in
this section) from the Defense Health Agency Analytics and
Evaluation Division (J-5). Based on guidance from the authors,
J-5 designed and implemented the final analysis plan. The MDR
was queried for all active-duty personnel with claims from Janu-
ary 1,2016 to December 31, 2019. The timeframe determination
was made to include only claims with an International Classifica-
tion of Diseases-10 code before the start of the COVID-19 pan-
demic. Personnel with no prior diagnosis of Nc or IH were
included based on absence of International Classification of Dis-
eases-9/ International Classification of Diseases-10 diagnostic
codes prior to January 01, 2016. Nc codes were 347, 3470,
34700, 34701, 3471, 34710, 34711, G47411, G47419, G47421,
G47429. TH codes were 32711, 32712, G4711, G4712.

Our intention was to compare the frequency of hypersomno-
lence diagnoses by civilian (CIV) and military (MIL) providers.
First, this involved identifying providers that perform such evalu-
ations. This generally includes primary care physicians, sleep
disorder specialists, and pulmonologists, and somewhat less fre-
quently, other specialties (eg, neurologists, psychiatrists).?’
Although lists of providers who are board certified in sleep medi-
cine exist, not all sleep medicine providers are board certified,
making identification of all providers difficult. We also wanted
to capture instances in which SMs were incidentally diagnosed
with a sleep disorder, eg, based on a routine physical. Thus, we
adopted a liberal definition of eligible providers. We inferred
“sleep medicine providers” and then defined CIV- and MIL-
exposed SMs. First, we defined the set of providers for both CIV
and MIL cohorts by inspecting their diagnostic histories. If a pro-
vider ever gave a diagnosis of hypersomnolence, we included
them in our analysis. This inclusion criteria were specific to the
targeted diagnosis group for each analysis. We examined 3 such
diagnosis groups: Nc or IH, Nc only, and IH only. Once the set of
providers was selected, we used only SMs who visited these pro-
viders for any reason as identified by a medical claim/record by
the provider for this SM. These individuals were then assigned to
1 or both CIV and MIL groups as defined in the next section.
Using Nc only as an example, all providers who had at least 1
claim with an Nc code were part of the Nc provider cohort. Then
all beneficiaries within that Nc provider cohort were included in
the Nc only model.

Provider-type and case definitions
Using an exposure-type statistical analysis, we identified SMs
who were exposed to CIV providers with a history of diagnosing
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hypersomnolence disorders as described above. Although the
primary reason for a visit may not be for a sleep complaint, we
counted this as an exposure if the provider’s history included
having previously diagnosed disorders of hypersomnolence.
Analyses were conducted to compare diagnosis rates of military
personnel by provider-type—either CIV provider using purchase-
care claims or MIL provider using direct-care claims. A benefi-
ciary was assigned to 1 or both groups depending on whether
they had any claim for that provider-type during the observation
window. For example, if “beneficiary A” had a claim by a civilian
provider then they are assigned to the CIV-provider group. If a
beneficiary had a MIL-provider claim at any point during treat-
ment, they were also assigned to the MIL-provider group. We
took this approach to avoid eliminating too many data points.
(Using a strict criterion of CIV- and MIL-only provider exposure
for the entire 4-year period could have eliminated many cases.) In
addition, we assumed that many SMs had both CIV and MIL vis-
its. Selecting SMs who only had 1 or the other in the 4-year period
would not have been representative of the population.

Cases were defined within each group (CIV or MIL) if a benefi-
ciary received a new diagnosis by that provider type. A new diag-
nosis was defined as the first occurrence of the diagnostic code in
the primary or secondary diagnosis claims fields. Double-counting
was avoided by identifying instances when the same patient
received the same diagnosis from CIV and MIL providers.

Statistical analysis

Incidence rates were estimated by dividing the number of newly
diagnosed SMs (n) by the total number of at-risk members (N)
within a group as defined by provider type and diagnosis group.
Standard errors were estimated as:

50
5),

A 1-tailed Student’s t-test was used to estimate P values.
Unadjusted (without covariates) odds ratios (ORs) were esti-
mated using the R library fimsb.

Adjusted ORs were calculated using multiple variable logis-
tic regression for provider type and previously reported covari-
ates (sex, age, race, and geographical region).** All covariates
and the main predictor (CIV vs MIL) were treated as binary var-
iables, except the intercept. Significance of each parameter was
assessed using a Wald chi-squared test, which assesses whether
a parameter is zero given all other parameters in the model.*
Odds ratios and confidence intervals (ClIs) were then derived
from the exponentiated regression coefficients. Data pull and
regression modeling was implemented by the Military Health
System Research Program system.

RESULTS

The incidence rates for hypersomnolence diagnoses were
higher in the CIV-provider than MIL-provider group (Table 1,
Table 2, and Table 3). Across diagnosis types (Nc or IH, Nc
only, and IH only), the mean incidence rates for CIV-provider
cohort ranged from 0.004 to 0.007 vs 0.0008 to 0.001 in the MIL
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Table 1—Counts and incidence rates across provider-types and diagnosis groups.

Diagnosis Provider-type No Dx Dx Total Rate (SE)

Nc or H Clv 768,039 5,377 773,416 *0.0070 (0.0001)
MIL 1,673,963 2414 1,676,377 *0.00144 (0.00003)

Nc Clv 719,059 3,842 722,901 *0.0053 (0.0001)
MIL 1,609,258 1,750 1,611,008 *0.00109 (0.00003)

H Clv 529,906 2,187 532,093 *0.0041 (0.0001)
MIL 1,001,404 766 1,002,170 *0.00076 (0.00003)

*P <.001. CIV = civilian, Dx = diagnosis, IH = idiopathic hypersomnia, MIL = military, Nc = narcolepsy, SE = standard error.

group. We summarize the results for the Nc or IH analyses here,
since the results were similar across diagnosis definitions (see
Table 1 and Table 2 for details). The odds of being diagnosed
with Nc or IH if exposed to a CIV provider at first diagnosis was
4.9 (95% CI: 4.6-5.1, P <.001). To assess the robustness of the
estimates to cofounders, we performed a multivariable logistic
regression analysis controlling for age, sex, race, and geographic
region. Including confounders lowered the OR by more than a
half. However, the provider-type effects were still large, with an
OR 0f2.07 (95% CI: 2.02-2.13, P <.001).

Among the covariates, factors that increased the odds of
hypersomnolence diagnosis were female vs male (OR: 1.09,
95% CI:1.06-1.12, P <.001), black vs non-Hispanic white per-
sonnel (OR: 1.33, 95% CI:1.26-1.42, P <.001) and Midwest vs
South (OR: 1.07, 95% CI: 1.01-1.14, P = .025). Lower odds of
diagnosis were found for Hispanic (OR: 0.83, 95% CI:
0.77-0.90, P < .001) and Asian or Pacific Islander (OR: 0.90,
95% CI: 0.81-1.0, P < .001) vs non-Hispanic white and the
West vs South geographic region (OR: 0.72, 95% CI:
0.68-0.77, P < .001). Our findings for covariates were consis-
tent with those obtained in a prior study of Nc in the US military
using medical records from 2004 to 2013 .

DISCUSSION

Our study revealed that, compared to MIL providers, CIV pro-
viders were at least 2 times more likely to diagnose Nc or IH, Nc
only, or IH only in active duty SMs. Numerous factors may con-
tribute to this discrepancy. By far, the most common disorder
masquerading as Nc is insufficient sleep syndrome. Military
practitioners understand the cultural context in which active-duty

Table 2—Odds ratios for each diagnosis group.

Diagnosis OR (95% ClI) Adjusted OR (95% ClI)
Nc-or-IH 4.9 (4.6-5.1) *2.07 (2.02-2.13)
Nc 4.9 (4.6-5.2) *2.15 (2.08-2.22)
IH *5.3 (5-5.9) *2.02 (1.92-2.11)

*P < .001. ClI = confidence interval, IH = idiopathic hypersomnia, Nc =
narcolepsy, OR = odds ratio.
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SMs operate and the increased likelihood that members of this
population will be chronically sleep restricted. Civilian providers
may not be aware of the prevalence of insufficient sleep syn-
drome in the military, and this may not be fully addressed with
the clinical history, sleep logs, and actigraphy prior to adminis-
tration of the MSLT.

The rate of Nc diagnosis in the CIV-provider group was also
higher than expected, based on previously published prevalence
data from the civilian population. In a medical claims database
of 8.4 million people that included children, Nc type I with cata-
plexy was present in 0.014% and Nc type II without cataplexy
was present in NT2 0.065% of the population.”* In the Wiscon-
sin sleep cohort, Nc type I with cataplexy was present in 0.07%
and Nc type II was present in 0.2% of the general population.*
Our study revealed a 0.5% diagnostic rate for Nc only (com-
bined Nc type I and type II), which is considerably higher than
has been reported in these large studies. This suggests that civil-
ian providers are over diagnosing Nc in the military population.

Much of the Nc literature focuses on delays in recognition,
under-diagnosis, and the need to educate providers to improve
awareness.”>° It is possible that this educational emphasis
may skew the differential diagnosis of clinicians who evaluate
patients for EDS. Our findings suggest that civilian providers
probably over diagnose Nc, and it is notable that 100% of the
overturned diagnoses came from civilian sleep clinics.

False positive diagnoses of Nc may contribute to excessive
prescription of stimulants and other wake-promoting agents,
which is discouraged in the military. Stimulant prescriptions for
fatigue reduction and/or performance enhancement is guided by
military policies and are reserved for select aviation professio-
nals and special operators under operational constraints.’’
Stimulants are known drugs of misuse and abuse, can cause
several side effects that may impact occupational performance,
and may compromise safety while operating specialized equip-
ment and weapons. On an anonymous survey, 2.3% of
active-duty SM respondents reported misusing prescription
stimulants at least once within the past year.>® Misuse of pre-
scription pain relievers, tranquilizers, and sedatives ranged
from 2 to 17%. Diligent efforts to ensure diagnostic accuracy
are important in this patient population, given the potential
implications for performance, safety, and prescription misuse.

Additionally, the MSLT, the gold standard used to diagnose
Nc, is an imperfect test. When the American Academy of Sleep
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Table 3—Key similarities, differences, and contextual factors to consider when evaluating military sleep medicine patients.

Factors for
Consideration

Civilian Patients

Military Patients

Disease prevalence,
Narcolepsy

0.014-0.07% may be at risk for narcolepsy type | with
cataplexy?>**

0.065-0.2% may be at risk for narcolepsy type Il
without cataplexy?>*

Unknown; might mirror civilian estimates but chronic sleep
insufficiency, circadian misalignment, erratic shift work
schedules, and psychiatric conditions confound such estimates

Disease prevalence,
Idiopathic Hypersomnia

0.03% may be at risk?*2

Unknown; might mirror civilian estimates but chronic sleep
insufficiency, circadian misalignment, shift work, and psychiatric
conditions confound such estimates

Disease prevalence, OSA

Middle aged adults are at risk for OSA (based on an
AHI of 5 eventsh or greater)?%2'
- 10-15% females
- 15-30% males

9-12% across the Department of Defense.3'~%

Some studies reporting 65% at risk among those screened with
PSG; but rates are variable and pretest probability using
standard metrics such as STOP-BANG and ESS are less
useful due to chronic insufficient sleep and disability
incentive®’

Insufficient sleep

< 6 h/night habitually

29%"!

62.7-72%>78

< 5 h/night habitually

8%11

31.4-43%>78

Occupational culture
surrounding sleep

Variable; many professions that endorse a culture of
productivity at expense of sleep include:
- Healthcare (Physicians in-training, Nurses)
- Emergency response services
- Food service and Hospitality industry
- Law enforcement

Long standing traditions surrounding extended workdays and
early start times (earlier than 6 A.M.) for unit physical fitness.

Many service members have long commute times to work,
especially in urban areas where military income does not
match housing costs close to work.

Shift Work Variable; although Extensive and sometimes hidden shift work schedules.
many professions have established patterns of shift Field training and deployment operations requiring 24/7 manning.
work, engagement in these occupations varies: Many leadership rolls encompass 24/7 responsibility by phone.
- Healthcare Senior leaders may have several separate leadership jobs due to
- Commercial transportation personnel shortages.
- Fire fighters Early work start times that are outside a normal 9 AM.-5 PM.
- Law enforcement schedule in addition to evening meetings, night-work and
weekends.
Disability, OSA No specific disability rating. There is a Veterans Affairs disability rating for the diagnosis of

Potential disincentives (ie, driving license restrictions in
some states)

OSA

- 30% disability rating if you have OSA coupled with
excessive daytime sleepiness

- 50% disability rating if you have OSA that is treated with
CPAP (this may equate to up to $1,000 per month for life)

- 100% disability rating if you have OSA with hypercapnic
respiratory failure that requires long term noninvasive
ventilation or tracheostomy/invasive mechanical ventilation
(this may equate to up to $3,400 per month for life)

Disability, Narcolepsy

No specific disability rating.
Potential disincentives (ie, driving license restrictions in
some states)

There is a Veterans Affairs disability rating for the diagnosis of
Narcolepsy:
- 80% disability rating

Implications for Future
Employment

A diagnosis of narcolepsy or OSA does not impact
your occupational capability for many jobs.

A diagnosis of narcolepsy or OSA can render a Service member
limited in the following ways, depending on final diagnosis and
response to treatment:

- Not suitable for retention in the military

- Medical retirement

- Administrative separation

- Nondeployable to overseas assignments

- Not eligible for certain occupations (special operations,
aviation)

(continued on following page)
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Table 3—Key similarities, differences, and contextual factors to consider when evaluating military sleep medicine patients. (Continued)

Factors for

Consideration Civilian Patients

Military Patients

Take Home Points

and medications being evaluated for the
treatment of OSA)

bedtime routine, stigma, cost

constraints

to have these conditions
- Cost of medical care may be high

- Most patients pursue evaluation because they are
experiencing distressing symptoms of daytime
sleepiness or snoring that disrupts a bed partner

- Patients place value on the benefit of CPAP
improving symptoms, or they abandon therapy

- Patients generally prefer to not have to use
CPAP, hence the rising popularity of surgical
treatments such as hypoglossal nerve stimulation

- A diagnosis of OSA may be perceived negatively
due to a requirement for equipment, change in

- The diagnoses of OSA and Narcolepsy may lead
to restrictions on driving a personal vehicle in

addition to commercial driving or occupational

- No financial incentive from a disability standpoint

- Military service members are generally younger, thinner, and
have fewer medical problems by virtue of the screening
protocols and routine mandatory health examinations that
guide accession into the services and retention in the
military

- Theoretically, lower pretest probability for sleep disorders
due to above accession and retention requirements

- Significant financial disability rating incentive (may equate to
more than 1000$ per month for life in addition to medical
coverage and additional benefits)

- No cost for medical care (ie, no cost for evaluation or
treatment of narcolepsy; no cost for CPAP therapy or sleep
studies)

AHI = apnea-hypopnea index, CPAP = continuous positive airway pressure, ESS = Epworth Sleepiness Scale, PSG = polysomnography.

Medicine changed the MSLT sleep onset latency threshold sig-
nifying pathological sleepiness from 5 minutes to 8 minutes in
2005, differences in sensitivity and specificity were consid-
ered.”® MSLT sleep onset latency had a sensitivity of 80.9%
and specificity of 89.8% with a < 5-minute cut-off. Under an
8-minute cut-off, sleep onset latency had a higher sensitivity of
94.5%. On the other hand, specificity, or the probability that a
person not having a disease will be correctly identified by a
clinical test, was 73.3%.*° The possibility of false positive diag-
noses is further exacerbated by accruing evidence that SOR-
EMS during the MSLT—Iong considered a hallmark and
unique indicator of Nc—are actually found in a variety of con-
ditions characterized by high sleep pressure.*'** For example,
the Wisconsin Sleep Cohort study revealed that some shift
workers without Nc exhibit both short sleep latencies and SOR-
EMs on the MSLT.** Likewise, SOREMs during the MSLT
have been observed in patients with untreated OSA, particularly
in those with apnea who exhibit severe deoxygenation events.*’
In a study by Aldrich et al,** a large number of controls with
EDS who did not have a diagnosis of Nc demonstrated multiple
SOREMs on the MSLT, which contributed to a drop in the posi-
tive predictive value from 98—100% observed in previous stud-
ies to 63%. As a result, it may be that the overall number of
false positive MSLTs outnumber the true positives when testing
all patients who present with EDS if confounding conditions
that present with high sleep pressure are not carefully excluded.
Coelho et al** recommends conducting a second MSLT in clini-
cally uncertain cases to avoid missing the diagnosis of Nc.
Given the possibility of false positive MSLTs (ie, the presence
of SOREMs or shortened sleep onset latency that typically rep-
resent findings of Nc when other disorders like insufficient
sleep or obstructive sleep apnea may better account for the
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findings), performing a second MSLT may also be prudent to
confirm Nc if the previously made diagnosis has come into
question. In military sleep labs, it is common to repeat sleep
studies after a civilian diagnosis is made, because they lack the
work-up that is required to make that diagnosis according to
military regulations. In the Army, Nc can be diagnosed after
only 1 week of actigraphy with an average sleep period of 7 or
more hours without circadian variability.*” The Air Force
guidelines are more stringent, requiring 2 weeks of actigraphy
with 7 or more hours of average sleep and a wash-out of sedat-
ing medication and stimulants 2 weeks prior to the MSLT.** In
contrast, the International Classification of Sleep Disorders,
third edition, which is used by all providers to classify sleep dis-
orders, recommends that “the sleep-wake schedule must have
been standardized and, if necessary, extended to a minimum of
seven hours in bed each night (longer for children) for at least
seven days before polysomnography (preferably documented
by sleep log and, whenever possible, actigraphy).”*® Actigra-
phy is not considered mandatory to complete an MSLT accord-
ing to current International Classification of Sleep Disorders,
third edition guidelines and is often not reimbursed in the civilian
setting. However, there can be a difference in the quality of data
obtained by sleep log compared with actigraphy, particularly in
patients with insomnia and/or severely disrupted nocturnal sleep
(the latter is characteristic of Nc, albeit not unique to Nc). In a
sleep log, providers rely on self-reporting, but the patient can be a
major source of bias due to problems in recall, a desire to seek
approval or to provide socially desirable responses, or secondary
gain (ie, a SM desires to be medically boarded). Having objective
evidence of sleep onset, duration, and fragmentation via actigra-
phy helps clinicians rule out confounders such as insufficient
sleep or circadian rhythm abnormalities that may lead to false
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Figure 1—Possible overlaps between at-risk groups.

No ClV-overlap

CIv

Full CIV-overlap

On one extreme, there may be no overlap between individuals who had CIV-provider claim and those who had MIL-provider claims. On the other extreme, there
could be complete overlap. Because the MIL group was approximately 2-fold larger than CIV, it is possible that all the CIV group had exposure to CIV and MIL pro-

viders and were also part of the MIL group. CIV = civilian, MIL = military.

positive diagnoses of Nc. Military clinicians may be more likely
to utilize clinical resources, such as actigraphy, repeat an MSLT
altogether, or cautiously interpret positive MSLT findings,
because of their understanding of the operational culture and the
contextual factors that influence an individual to seek testing
(Table 3).

In a retrospective analysis, Villarreal and colleagues*’ exam-
ined 23 patients aged 18—65 years who were previously diag-
nosed with Nc at an outside civilian facility. They were referred
for a repeat evaluation at a military sleep disorders center that
included actigraphy, in-laboratory polysomnography, and
MSLT. Of the 23 patients, 9% maintained a diagnosis of Nc
after repeat testing, 43% had insufficient sleep syndrome, 22%
had a circadian rhythm sleep-wake disorder, and 39% had mild
OSA with nearly half of these cases having supine predominant
OSA. Clearly, patients who have previously been diagnosed
with Nc and who subsequently have repeat testing at a military
facility that utilizes at-home actigraphy as part of the evaluation
are often diagnosed with conditions that better explain the pre-
senting symptoms.

Our goal was to compare the rates of diagnosis of Nc by civil-
ian vs military providers who diagnose hypersomnolence. In
many cases, these are not sleep medicine specialists, and a con-
siderable number are primary care providers.?” It is the diagnoses
by this broad group of physicians including specialists and non-
specialists that we wished to evaluate. Our analysis involved
identification sleep medicine providers and determination of the
appropriate denominators for assessment of the relative rates of
diagnoses by CIV and MIL physicians. In other words, we
needed to account for the disparate numbers of individuals visit-
ing CIV vs MIL sleep physicians, representing opportunities for
new diagnoses. For each group (CIV or MIL), we defined the
at-risk populations as any service members without a prior diag-
nosis who were under the care of such providers evidenced by
any type of medical claim (ie, the care was not necessarily sleep
related). Thus, it is possible that some SMs were included in both
CIV and MIL groups. Using the counts provided by MDR (see
Table 1 and Figure 1), at most 50% of the MIL pool were also
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counted in the CIV pool. More information is needed to evaluate
the impact on our analysis. The use of medical records can help
further define exposure and alternative models.

An additional limitation is the possibility that both CIV and
MIL providers misdiagnosed some of the same patients. Like-
wise, we do not know with certainty that all MIL providers per-
formed actigraphy in accordance with military policies. Despite
these limitations, this is the first large scale study to assess dis-
crepancies between MIL and CIV providers in the rates of diag-
noses of disorders of central nervous system hypersomnolence.
Future research should include more detailed information about
how CIV and MIL providers code and bill for visits (ie, to deter-
mine how many sleep evaluations included actigraphy based on
provider type).

CONCLUSIONS

The present study was conducted to assess differences in the
rates at which MIL vs CIV providers diagnose Nc and IH in
SMs—a population with a high incidence of chronic sleep
restriction. We found that active-duty SMs evaluated by CIV
providers were twice as likely to be newly diagnosed with Nc
or IH, Nc only, or IH only compared to MIL providers during a
4-year period. Accurately diagnosing Nc is paramount given
potential impacts on quality of life and occupational implica-
tions, particularly in the military where Nc is not compatible
with continued service.

ABBREVIATIONS

CI, confidence interval

CIV provider, civilian provider

EDS, excessive daytime sleepiness

IH, idiopathic hypersomnia

MIL provider, military provider

MDR, Military Health System Data Repository
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MSLT, Multiple Sleep Latency Test

Nec, narcolepsy

OR, odds ratio

OSA, obstructive sleep apnea

SM, service member

SOREM, sleep onset rapid eye movement
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