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Study Objectives: Posttraumatic stress disorder (PTSD) and obstructive sleep apnea (OSA) cooccur even in veterans who are younger with lower body mass index.
The STOP-BANG screener for OSA relies heavily on high blood pressure, age, and body mass index and may not generalize to veterans with PTSD. The inability
to effectively screen veterans for OSA is problematic given negative outcomes of untreated OSA.

Methods: Our study compared the STOP-BANG to objective OSA diagnostic testing in 48 younger veterans (mean age 43.7 years; 43.8% Caucasian; 20.8% female)
seeking treatment for PTSD and insomnia. Apnea-hypopnea events per hour (apnea-hypopnea index), recorded by NOX T3 sleep monitors, were used to
diagnose OSA (apnea-hypopnea index = 5 events/h). Logistic regressions examined how STOP-BANG cut-off scores (= 3 and 2 5) classified OSA status (apnea-
hypopnea index = 5 events/h). Follow-up chi-square goodness-of-fit tests examined single-item STOP-BANG performance in the OSA-positive subsample (n = 28).
Results: The STOP-BANG (= 3) had good sensitivity (92.6%) but poor specificity (47.6%) and negative (0.16) and positive (1.77) likelihood ratios. The STOP-BANG
(=5) led to improved specificity (76.19%), but sensitivity (37.04%) and positive (1.56)/negative likelihood ratios (0.83) were poor. Single-item OSA subgroup
analyses revealed that body mass index, age, and neck circumference performed poorly, while tiredness and sex performed well.

Conclusions: Findings suggest that the STOP-BANG correctly diagnosed OSA in some veterans but missed OSA in large number of younger veterans with PTSD.
This suggests objective diagnostic OSA testing is needed in veterans with PTSD. Future research is needed to develop more accurate OSA screening measures in this
population.

Clinical Trial Registration: Registry: ClinicalTrials.gov; Name: Integrated CBT-l on PE and PTSD Outcomes (Impact Study); URL: https://www.clinicaltrials.gov/ct2/
show/NCT02774642; Identifier: NCT02774642.
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Self-report screening measures for obstructive sleep apnea (OSA) may overly rely upon age, blood pressure, and body
mass index and not accurately classify OSA in veterans with posttraumatic stress disorder who often are younger with lower body mass index. This is
problematic because untreated OSA may play an instrumental role in maintaining posttraumatic stress disorder and interfering with posttraumatic stress
disorder treatment.

Study Impact: Ourfindings showed that the STOP-BANG classified some veterans with posttraumatic stress disorder correctly but had unacceptable levels of
misclassification. Findings suggest that increasing use of objective measures of OSA should be used and a population-specific OSA screening tool should be
developed and tested in veterans with posttraumatic stress disorder.

INTRODUCTION

higher risk for sleep-disordered breathing (SDB) than individuals
without PTSD, with studies reporting a substantially higher
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Studies have increasingly implicated the role of disturbed sleep in
both the development, severity, and treatment of posttraumatic
stress disorder (PTSD), with sleep disorders including obstruc-
tive sleep apnea (OSA), insomnia, nightmares, and parasomnias
correlating with worse outcomes.' > Individuals with PTSD have
significantly higher rates of sleep disturbances than the general
population, with up to 87% of patients with PTSD reporting sleep
disturbances.® ' Specifically, individuals with PTSD are at
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frequency (40%-83%) in PTSD vs non-PTSD samples
(1.2%3.6%).%"1"1* There is evidence that the classic predictors
of OSA, suchashigherbody massindex (BMI)and older age, may
not apply to younger veterans with PTSD'>*'® and, as such, may
be missed through screeners that rely on that information (eg,
Berlin and STOP-BANG screening measures). This is concern-
ing given that OSA directly interferes with evidence-based PTSD
treatments and health outcomes, making screening and treating
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OSA in veterans with PTSD critical.'®!”"'? Our study aimed to
examine objective diagnostic testing compared to subjective
screening for OSA in a sample of younger veterans with PTSD.

SDB is a spectrum® ranging from mild upper airway
resistance (eg, snoring) to severe OSA. OSA is defined by
repeated episodes of apneas (pauses in breathing) and hypopneas
(reductions in airflow) that result in oxygenation desaturations
and/orarousal during sleep. The apnea-hypopnea index (AHI) per
hour is the most commonly used metric of OSA severity. OSA has
been associated with multiple comorbidities among individuals
such as hypertension (60.1%), obesity (30.5%), diabetes mellitus
(32.9%), cardiovascular disease (27.6%), heart failure (13.5%),
cerebrovascular disease (5.7%), cognitive impairment, and
increased all-cause mortality.>! OSA is the most common type
of SDB, with a current prevalence rate of moderate to severe OSA
(AHI =15 events/h) of about 10%—-20% among the general
population and 40%-83% among veterans with PTSD.®**?* An
analysis of 200 consecutive veterans with PTSD screened for
OSA via polysomnography found that more than half (56.6%)
met criteria for OSA at AHI = 5 events/h and 43.6% when using
AHI =10 events/h, rates that are significantly higher in
individuals with PTSD than without.”? A majority of studies are
from sleep clinic referrals, and, as such, these rates may be higher
than those seen in a PTSD clinic.

Established OSA risk factors include advanced age, male sex
(3:1 ratio),** obesity, and high blood pressure, with prevalence
rates increasingly progressing as BMI rises.”> There is increasing
evidence that the classic predictors of OSA, such as BMI and age,
may notapply to younger veterans with PTSD. Two recent studies
found 67.3%—-69.2% were athigh risk of OSA in younger veterans
(mean  age=33.40-35.1 years) with lower BMI
(BMI=19.08-28.9).">'® Similarly, in a recent polysomnogra-
phy study comparing Iranian veterans with and without PTSD,
AHI was higher and BMI lower in the PTSD group compared to
the non-PTSD group, and AHI was unrelated to BMI.*®

Itis not entirely clear why younger veterans with a lower BMI
and PTSD have higherrates of PTSD. However, there is evidence
that OSA is increasingly recognized to occur for both anatomical
(classic OSA) and nonanatomical factors (atypical OSA) that
vary between individuals.?’ It has been suggested that the chronic
hyperarousal of PTSD may affect anatomical upper airway
muscles or low arousal threshold, leading to waking up too easily,
causing fragmentation.”®° Insomnia and PTSD in particular are
disorders of heightened arousal, and it has been suggested that a
low arousal threshold may predispose to OSA, which would
suggest why OSA is found in those with PTSD who are generally
younger and thinner than expected.

Undiagnosed and untreated OSA are major concerns in
individuals with PTSD, with estimates of 80% of individuals
with moderate to severe OSA remaining undiagnosed and
therefore untreated.*° This is concerning given there is evidence
thatuntreated OSA interferes with efficacy of PTSD treatment. A
retrospective study of veterans who had completed cognitive
processing therapy at a Veterans Affairs (VA) facility found that
those with OSA (n = 69) showed less symptom improvement than
those without OSA (n=276).'” Reist et al'® found similar results
in a smaller sample (n=18) undergoing prolonged exposure,
where PCL scores were reduced by 28.25 points in those without
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SDBand only 7.17 points in the untreated SDB group. Reist etal *®
suggest that OSA and insomnia may have differential impacts on
PTSD treatment effectiveness and should both be assessed
for case conceptualization and treatment planning purposes.
Treating OSA in PTSD patients has shown improvements in
PTSD-related nightmares, sleep quality, daytime functioning,
depression, quality of life, AHI, and overall PTSD symptom
severity,!7-18:31-34

Commonly used screening measures for OSA risk include
the Epworth Sleepiness Scale,*” the Berlin Questionnaire,>® the
STOP,*” and the STOP-BANG.* A systematic review of these
screening measures found that the STOP-BANG and the Berlin
Questionnaire had the highest sensitivity and specificity, respec-
tively, with regard to predicting moderate or severe OSA.*’ A
systematic review and meta-analysis of the STOP-BANG
questionnaire,*' for instance, revealed its high screening perfor-
mance in sleep clinic and surgical populations, with the proba-
bility of moderate and severe OSA increasing with higher
STOP-BANG scores.*! However, it is unclear how the STOP-
BANG performs in younger veterans with PTSD.

A study evaluating STOP-BANG performance in veterans
referred to a VA sleep clinic (n=1,196) found that the STOP-
BANG demonstrated excellent sensitivity but poor specificity.’
The sample was limited to older, obese male veterans—a
population already at moderate to high risk for OSA, so findings
cannot be assumed to generalize to younger veterans. More
recently, McMahon etal examined STOP-BANG performance in
ayounger active-duty sample (mean age =40.3 years) with lower
BMI (mean BMI = 28.7) referred for in-laboratory polysomnog-
raphy at a sleep clinic.*® Similar to previous research, the STOP-
BANG demonstrated good sensitivity but poor specificity in this
younger sample. Although extant literature suggests that the
STOP-BANG underperforms in classifying OSA status in
military and veteran samples, neither study examined the
performance of the STOP-BANG in individuals with PTSD.
Research examining STOP-BANG performance in younger
veterans with PTSD is necessary, as this understudied population
is at high risk for OSA, and OSA is commonly undiagnosed
in PTSD.*

The aim of the present study was to determine sensitivity and
specificity of the STOP-BANG in a sample of younger veterans
with PTSD and insomnia by examining the relationships between
STOP-BANG scores and objectively derived AHI scores. Based
on recent research with this population, it was hypothesized that
total STOP-BANG scores would not be able to sufficiently detect
OSA risk or severity in veterans with PTSD. In exploratory
analyses, we examined the item-by-item analyses where the
STOP-BANG produced false negatives for OSA in veterans
with PTSD.

METHODS

Participants

These data are a subset of a larger randomized controlled trial
comparing integrated cognitive-behavioral therapy for insomnia
and prolonged exposure to integrated nonactive sleep hygiene
and prolonged exposure in the treatment of co-occurring PTSD
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and insomnia. This study was approved by the local VA
institutional review board. Participants were 48 adult treatment-
seeking veterans from any service era (mean age =43.7; standard
deviation=13.2; 79.2% male) with confirmed PTSD and
insomnia presenting to a baseline assessment. Eligibility criteria
included (1) over 19 years of age, (2) Diagnostic and Statistical
Manual of Mental Disorders, fifth edition (DSM-5) PTSD and
insomnia disorder diagnoses, and (3) English literacy. Exclusion
criteria for the current study consisted of (1) unmanaged
psychosis or mania, (2) substance use disorder in the past 6
months, and (3) OSA diagnosed and currently treated with a
continuous positive air pressure machine. See Table 1 for study
participant demographic characteristics.

Procedures

Data from the current study were collected during the baseline
visit of the aforementioned parent randomized controlled trial,
which occurred in a metropolitan VA hospital between February
2017 and February 2020. Recruitment methods included referrals
from VA primary care and PTSD clinics, flyers, and brochures.
Participants provided written informed consent and completed a
battery of traditional measured and structured interviews to
determine randomized controlled trial eligibility. Participants
completed the Clinician-Administered PTSD Scale for DSM-5
(CAPS-5), the Diagnostic Interview for Sleep Patterns and
Disorders, the STOP-BANG, and NOX T3 type III portable
monitoring testing using American Academy of Sleep Medicine
scoring guidelines,** which were included in the current study’s
analyses. Assessments were conducted by trained postbaccalaur-
eate assessors who participated in weekly individual supervision
with a licensed clinical psychologist.

STOP-BANG in veterans with PTSD and insomnia

Measures
PTSD

The CAPS-5wasusedtoassess PTSD diagnosis. The CAPS-5isa
semistructured interview used to assess DSM-5 PTSD diagnostic
status and severity. The 30-item CAPS-5 interview corresponds
to the DSM-5 diagnosis of PTSD. CAPS-5 represents the gold
standard in PTSD assessment, and CAPS-5 diagnostic and
severity scores display excellent psychometric properties in
military samples.*> This study used the CAPS-5 to confirm
current (past month) PTSD diagnostic status.

Insomnia

Sleep was assessed using the Diagnostic Interview for Sleep
Patterns and Disorders, which is a clinician-administered
assessment used for diagnosing sleep disorders. Based on the
International Classification of Sleep Disorders, the Diagnostic
Interview for Sleep Patterns and Disorders displays good
concordance with sleep expert diagnosis using objective sleep
assessment for OSA and insomnia.** The Diagnostic Interview
for Sleep Patterns and Disorders was used to evaluate insomnia.

OSA screener

The STOP-BANG was used to screen for and assess OSA risk.
The STOP-BANG is an 8-item binary-choice OSA risk-
screening measure. The presence of established risk factors (eg,
tired during the day), demographics (eg, male sex), and common
comorbidities (eg, hypertension) are included. Positive responses
are summed for a total possible score ranging from 0 to 8. A
STOP-BANG score = 3 is the recommended cut-off score in
surgical and sleep clinic populations.>”*! Scores of = 5 on the
STOP-BANG represent high probability of severe OSA in the

Table 1—Demographics and baseline characteristics.

Full Sample AHI £ 5 events/h AHI 2 5 events/h
(n = 48) (n=21) (n=27)

Age, mean (SD) 43.7 (13.2) 38.52 (11.60) 47.66 (13.17)
Female, n (%) 10 (20.8) 6 (15.0) 4 (14.8)
College graduate, n (%) 19 (39.6) 10 (47.6) 9 (33.3)
Hispanic, n (%) 7 (14.6) 2(9.7) 5 (18.5)
Race, n (%)

Caucasian 21 (43.8) 9 (42.9) 12 (44.4)

African American 13 (27.1) 7 (33.3) 6 (22.2)

Asian 5(10.4) 3 (14.3) 2 (74)

Other/unknown 9 (18.8) 2 (9.5) 7 (25.9)
PTSD severity (CAPS-5), mean (SD) 34.8 (10.4) 33.58 (8.76) 36.77 (9.16)
AHI, events/h, mean (SD) 74 (7.1) 1.99 (1.23) 11.64 (6.86)
STOP-BANG, mean (SD) 3.7 (1.6) 3.05 (1.66) 4.22 (1.37)
BMI, kg/m?, mean (SD) 28.8 (5.1) 28.34 (4.99) 29.24 (5.25)
Neck circumference, cm, mean (SD) 40.0 (5.3) 38.88 (6.67) 40.93 (3.95)
IS total, mean (SD)? 19.72 (4.65) 19.95 (3.97) 19.54 (5.19)

8|Sl data are missing for four cases. AHI = apnea-hypopnea index, BMI =body mass index, CAPS-5 = Clinician-Administered PTSD Scale for DSM-5, IS = Insomnia

Severity Index, PTSD = posttraumatic stress disorder, SD = standard deviation.
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sleep clinic population.*’ STOP-BANG scores of = 3 and = 5
were used in the current study as intermediate and high risk for
OSA status.

Objective OSA diagnostic testing

Objective measure of AHI was assessed using the NOX T3
recorders. The NOX T3 isa portable sleep monitoring system that
can accurately diagnose OSA. Polysomnography- and NOX
T3—derived AHI are strongly and positively correlated.*> The
NOX T3, and other similar type III devices, are standard of care
for hospitals and research studies diagnosing OSA among PTSD
samples.”'?***" The current study follows American Academy
of Sleep Medicine 1B scoring guidelines in determining at least
mild OSA using AHI > 5 events/h.*?

Analyses
All analyses were conducted using SPSS software version 27.
Frequencies (proportions) and means (standard deviations) are
used to describe categorical and continuous variables, respec-
tively. We utilized binary logistic regressions to evaluate the
association between screening assessment and objective mea-
surement of OSA. Separate models evaluated the performance of
STOP-BANG scores (independent variable) for intermediate
(= 3) and high risk (= 5) for OSA on determining at least mild
OSA as defined by AHI (=5 events/h; dependent variable).
STOP-BANG independent variables were coded as dichotomous
(0=not meeting risk threshold; 1 =risk present), and the objec-
tive OSA status-dependent variable was coded as dichotomous as
well (0=AHI <5 events/h; 1 = AHI = 5 events/h). Given that the
current sample had co-occurring insomnia, we ran logistic
regression models controlling for insomnia severity. Including
insomnia severity as a covariate did not improve model fit, nor did
it substantively change model results. As such, unadjusted model
results are reported for parsimony. Sensitivity, specificity, and
likelihood ratios (+/—) are provided for both models.
Exploratory analyses were conducted in the objective OSA
diagnosis-positive group (n =27) to see where individual STOP-
BANG items were showing false negatives. Chi-square good-
ness-of-fit tests examined if there were group differences
between endorsement of STOP-BANG items (positive or neg-
ative response) in the OSA subgroup. Significant group differ-
ences in the direction of negative responses suggest that
individual STOP-BANG items were underperforming in the
OSA subgroup, whereas significant differences in the direction of
positive responses suggest good performance. For individual
STOP-BANG items for which we also had continuous data
(including BMI, age, neck circumference) we determined the
magnitude of effect between negative and positive response
groups using Cohen’s d.

RESULTS

Participants were 48 younger veterans (mean age =43.7 years;
43.8% Caucasian; 20.8% female). Demographic information
for the full sample and OSA status subgroups are displayed in
Table 1. STOP-BANG item endorsement descriptive statistics
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Table 2—STOP-BANG item endorsement for full sample (n=48).

Positive Response, n (%)
Snoring 18 (37.5)
Tired 44 (91.7)
Observed apneas 28 (58.3)
Pressure (hypertension) 11 (22.9)
BMI, kg/m? (>35 kg/m?) 7 (14.6)
Age (>50 y) 15 (31.3)
Neck circumference (>43 cm for 17 (35.4)
males, >41 cm for females)
Gender (male) 38 (79.2)

BMI = body mass index.

for the full sample are displayed in Table 2. Intermediate
STOP-BANG risk (= 3) was significantly associated with at least
mild OSA status (OR =11.36, P=.004). Sensitivity and specific-
ity for intermediate STOP-BANG risk were 92.6% and 47.6%,
respectively. Positive and negative likelihood ratios were 1.77
and 0.16. High STOP-BANG risk (= 5) was not significantly
associated with at least mild OSA status (OR=1.88, P=.30).
Sensitivity and specificity for high STOP-BANG risk were
37.04% and 76.19%, respectively. Positive and negative likeli-
hood ratios were 1.56 and 0.83, respectively.

We wanted to examine differences between where the STOP-
BANG was correct in predicting high-risk OSA and where it
produced false negatives for veterans with PTSD who had OSA.
Specifically, BMI (x*=24.08, P < .001), age (x*>=6.75,
P=.009), and neck circumference (x> =4.08, P =.04) performed
poorly while tiredness (x*=16.33,P>.001) and sex (x> =13.37,
P < .001) performed well in the OSA subsample. Moreover,
snoring (x*>=.037, P=.85), observed apnea (x*>=3.00, P=.08),
and hypertension (x>=3.00, P=.08) were not statistically
significant, suggesting that they did not provide adequate
performancein classifying OSA status. See Table 3 forindividual
STOP-BANG item descriptive details for the OSA sample.

DISCUSSION

We examined the STOP-BANG’s performance in detecting at
least mild OSA status in a younger veteran sample presenting for
treatment of PTSD and insomnia. The STOP-BANG = 3
displayed good sensitivity (92.6%) but poor specificity (47.6%)
and positive (1.77) and negative likelihood ratios (0.16). With a
STOP-BANG cut-off score of =5 we saw improved specificity
(76.19%) but poor sensitivity (37.04%) and positive (1.56) and
negative (0.82) likelihood ratios. This suggests the STOP-BANG
> 3 accurately captures some veterans with PTSD well but gives
false positives on a large percentage of the group. Moreover, low
STOP-BANG (=3) likelihood ratios suggest that the STOP-
BANG cut-off scores do not meaningfully change the probability
of OS A status. Examininga stricter STOP-BANG cut-off'score of
= 5 did not improve the classification of OSA, as we saw poor
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Table 3—STOP-BANG item endorsement for veterans with AHI = 5 events/h (n = 27).

Positive Response, n (%) Negative Response, n (%) Cohen’s d
Snoring 13 (48.1) 14 (51.9)
Tired 24 (88.9) 3 (11.1)
Observed apneas 18 (66.7) 9 (33.3)
Pressure (hypertension) 9 (33.3) 18 (66.7)
BMI, kg/m? (>35 kg/m?) 4 (14.8) 23 (85.2) 4.04
Age (>50 y) 12 (44.4) 15 (55.6) 2.89
Neck circumference® 11 (40.7) 16 (59.3) 2.1
Gender (male) 23 (85.2) 4 (12.8)

@Neck circumference was positive at > 43 cm for males or > 41 cm for females. AHI = apnea-hypopnea index, BMI = body mass index.

sensitivity, with resultant high false negatives. As such, the
STOP-BANG is not sufficient in detecting high risk of OSA in
veterans with PTSD.

When we compared veterans the STOP-BANG correctly iden-
tified to those with false negatives we found significant differences in
5 out of the 8 items. Specifically, BMI, age, and neck circumference
performed poorly inthe OSA subsample at large effect sizes (Cohen’s
d=2.11-4.04). Tiredness and sex performed well in the OSA
subsample. The three remaining items (snoring, observed apnea, and
hypertension) did not demonstrate significant differences between
positive or negative endorsement, suggesting that they under-
performed in OSA classification as well. This suggests that classic
risk factors of OSA associated with older and larger-sized adults may
not perform well in younger and thinner veterans with PTSD,
whereas tiredness and male sex may be considered as potential items
in a PTSD-specific OSA screening tool.

Unfortunately, our study does not shed light on why we are
seeing atypical OSA in veterans with PTSD. The current
hypothesis is since insomnia and PTSD are disorders of
heightened arousal it may lead to low arousal threshold.”®?’
Low arousal threshold would account for increased fragmenta-
tion throughout the night regardless of BMI, age, or blood
pressure. Future studies should examine the specific endotype of
OSA in veterans with PTSD.

Current results are in line with other studies finding good
sensitivity but poor specificity in detecting OSA.>*** For
instance, Kunisaki et al found that the ability of STOP-BANG
to confirm the presence of OSA among an older veteran sleep
clinic sample was only modest.*® Moreover, in a younger active-
duty sleep clinic sample (mean age=40.3 years; standard
deviation=9.9) the STOP-BANG displayed good sensitivity
(83.8%) but poor specificity (18.0%) in determining OSA
status.®® Taken together, findings suggest that the STOP-
BANG is insufficient alone in determining OSA status, perhaps
due to major demographic differences, particularly related to size
and age, in younger adult and veteran samples.

Given the historical reliance on BMI and age for detecting OSA, it
is possible that the screening questionnaires may miss high risk of
OSA inyounger and thinner veterans with PTSD. For example, only
14.8% of veterans in the current sample with AHI = 5 events/h had a
BMI of > 35 kg/m?, 33.3% had hypertension, and 44.4% were over
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50 years of age. It should be noted that not all STOP-BANG items
performed poorly. Although strictly descriptive, of the subsample of
veterans in the current study with AHI > 5 events/h, 85.2% were
male and 88.9% reported being tired throughout the day. While it is
possible other screening measures of OSA will fare better, it is
unlikely since they are also based on classic predictors of OSA (eg,
Berlin). For example, Colvonen et al found that the Berlin
Questionnaire has high sensitivity (79%) with its ability to accurately
classify OSA status in younger veterans presenting to a VA PTSD
clinic who completed polysomnography; however, they did not
examine specificity, which likely leaves a large subset of veterans
underdiagnosed.'> Other nonspecific screeners, like the Epworth
Sleepiness Scale, did not show ability to predict high risk of OSA.*
Without updated and validated questionnaires in veterans with
PTSD specifically we thus recommend all veterans with PTSD
receive objective OSA diagnostic testing.

Current VA PTSD clinical practice guidelines® recommend
an independent assessment of co-occurring sleep disorders in the
presence of PTSD, but unfortunately regular screening for OSA is
not commonly a part of clinical practice in VA mental health
clinics.'"” Ambulatory type III devices (eg, Watchpat, Apnea
Airlink, and NOX T3) may offer a better and more accessible
option for veterans to assess sleep in their home environment.
There is increasing use of validated portable devices for the
detection of sleep apnea that are affordable and easy to use.”' As
such, some VA facilities use these portable or unattended devices
to facilitate more timely and cost-effective diagnostic testing
compared to traditional polysomnography. While these devices
cannot report stages of sleep or sleep architecture they accurately
track apneas/hypopneas for OSA diagnosis. Perhaps more
widespread adoption of ambulatory type III devices is necessary
to help better inform sleep disturbance and disorder assessment in
veterans with PTSD; however, validation efforts are necessary.

Limitations

The current study is not without its limitations. For instance,
STOP-BANG and other OSA screening measures have not been
validated in a veteran PTSD/insomnia population. The current
sample was small, resulting in few veterans meeting criteria
for moderate or severe OSA (AHI =15 or 30 events/h).
Consequently, itisunclear how the STOP-BANG would perform
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in younger veterans with PTSD and insomnia who have more
severe OSA. Findings related to single-item performance in the
OSA-positive subgroup should be interpreted with caution due to
the small sample size of this subgroup. Future studies should
include larger samples to increase generalizability of findings and
provide powerto examine (1) the classification properties of other
OSA screening tools (eg, Berlin and Epworth Sleepiness Scale)
and (2) examine the performance of single items in larger samples
to potentially inform development ofa PTSD population-specific
OSA screening tool for younger veterans.

CONCLUSIONS

Although the STOP-BANG is a previously well-established
screening assessment, the present study suggests an unacceptable
number of false negatives and does not provide support for its
use to accurately classify OSA risk in younger veterans with
PTSD and insomnia. Examination of additional existing OSA
screening measures and objective testing, development of more
sensitive population-specific screening measures, and the valida-
tion of ambulatory type III devices in younger veterans with
PTSD are necessary to potentially improve OSA detection in this
population.

There are currently no guidelines for screening for sleep disorders
in PTSD, although VA clinical practice guidelines call for
independent sleep assessment in the case of co-occurring PTSD
and sleep disorders.”® Many providers consider insomnia as a
symptom or secondary condition rather than a comorbid diagnosis,
reflecting an attitude that is inconsistent with current nosologies™
and unsupported by scientific evidence.” Clinically, we recom-
mend a comprehensive sleep assessment to include OSA and
insomnia screening, with treatment planning to match. Due to the
detrimental effect of OSA on PTSD treatments and health outcomes
we strongly recommend objective OSA diagnostic testing and
treatment of OSA, even in younger individuals with a lower BMI
with PTSD, prior to the start of PTSD treatment. Because of the
potentially serious adverse consequences and suboptimal clinical
outcomes associated with untreated OSA, prompt diagnosis and
treatment of unrecognized OSA are essential.

ABBREVIATIONS

AHI, apnea-hypopnea index

BMI, body mass index

CAPS-5, Clinician-Administered PTSD Scale for DSM-5
DSM, Diagnostic and Statistical Manual of Mental Disorders
OSA, obstructive sleep apnea

PTSD, posttraumatic stress disorder

SDB, sleep-disordered breathing

VA, Veterans Affairs
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