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a b s t r a c t

Introduction: Obstructive sleep apnea (OSA) is a highly prevalent disorder associated with increased
cardiovascular risks. We explored the predictive value of OSA screening instruments in cardiac disease
patients awaiting cardiac surgery.
Methods: In this prospective cohort, 107 participants awaiting cardiac surgery from Cleveland Clinic and
Johns Hopkins underwent polysomnography after completing Epworth Sleepiness Scale (ESS), Sleep
Apnea/Sleep Disorder Questionnaire (SA/SDQ), STOP, STOPBAG2 and Berlin questionnaires. Score com-
parisons between groups based on apnea-hypopnea index (AHI) �15 were performed. Logistic regression
with receiver operating characteristic (ROC) analysis was used to investigate optimal threshold.
Results: Prevalence of OSA (AHI �5) was 71.9% (77/107) and 51 (47.7%) had moderate-to-severe disease
(AHI �15). Participants were primarily male (57%) and Caucasian (76.6%). Mean age was 67.3 ± 13.3 years
and BMI was 26.5 ± 6.6. Of the five screening tools, STOPBAG2 with a cut-point of 0.381 provided 78%
sensitivity and 38% specificity (AUC 0.66, 95%CI 0.55e0.77). SA/SDQ yielded a cut-point of 32 for all
subjects (AUC: 0.62, 95%CI 0.51e0.73) with sensitivity and specificity of 60% and 62% respectively, while
STOP score �2 provided sensitivity and specificity of 67% and 52% respectively (AUC: 0.61, 95%CI 0.51
e0.72). Among STOP items, “observed apnea” had the strongest correlation with AHI �15 (OR 3.67, 95%CI
1.57e8.54, p ¼ 0.003). The ESS and Berlin were not useful in identifying moderate-to-severe OSA.
Conclusion: Common screening tools had suboptimal performance in cardiac surgery patients. STOPBAG2

was better at predicting the probability of moderate-to-severe OSA in patients undergoing cardiac sur-
gery compared to ESS, SA/SDQ, STOP and Berlin questionnaires.
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Brief summary

Current Knowledge/Study Rationale: Obstructive sleep

apnea (OSA) screening tools may perform differently in

chronic disease populations. We studied performance of

the Epworth Sleepiness Scale (ESS), STOP, STOPBAG2,

Sleep Apnea subset of the Sleep Disorders Questionnaire

(SA/SDQ) and Berlin questionnaires in 107 cardiac surgery

patients who completed polysomnography while awaiting

surgery.

Study Impact: STOPBAG2 was better at predicting the

probability ofmoderate-to-severe OSA (AHI�15) in patients

undergoing cardiac surgery compared to ESS, SA/SDQ,

STOP and Berlin questionnaires.“Observed apnea” in the

STOP instrument was strongly correlatedwithmoderate-to-

severe OSA. Daytime symptoms did not differentiate OSA

severity groups. This study demonstrates the variable per-

formance of OSA screening instruments in cardiovascular

disease patients with planned surgery which should inform

future research.
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1. Background

Obstructive sleep apnea (OSA) is highly prevalent in adults,
with 10% having moderate-to-severe disease [1]. The prevalence is
even higher in cardiovascular disease populations [2e4]. OSA itself
is an important risk factor for cardiovascular diseases including
refractory hypertension, coronary artery disease, congestive heart
failure and atrial fibrillation as well as stroke. In surgical pop-
ulations, including a recent meta-analysis in patients undergoing
cardiac surgery, untreated OSA was associated with perioperative
morbidity and mortality beyond that of the general population
[5e7]. We previously reported polysomnography (PSG) results
from a prospective study involving 107 patients with planned
cardiac surgery at Cleveland Clinic and Johns Hopkins Medical
Center [8], which showed a prevalence of OSA and central sleep
apnea (CSA) of 73.8% and 4.6% respectively. Cardiac disease pa-
tients with coexisting OSA may have distinctive characteristics
such as high loop gain pathology and tendency to be less symp-
tomatic [9,10]. We hypothesized that different OSA presentations
may affect the accuracy of widely used OSA screening tools. Here,
we explored the performance characteristics of OSA screening
instruments including the Epworth Sleepiness Scale (ESS), Berlin
questionnaire, STOP, Sleep Apnea Subset of the Sleep Disorders
Questionnaire (SA/SDQ) and STOPBAG2 in predicting moderate-to-
severe OSA in this population.

2. Methods

2.1. Study sample

This study used an existing database of 107 participants from
Cleveland Clinic and Johns Hopkins [8]. Demographic data,
screening questionnaires and in-hospital PSG data were available.
Eligible subjects were 1) �18 years of age; 2) awaiting cardiac
surgery within the prior 30 days of enrollment; and 3) able to
provide written informed consent and comply with study proced-
ures. Patients treated with positive airway pressure (PAP) therapy
or oral appliance therapy for OSA in the prior 30 days were
excluded. Demographic data, comorbidities, surgery type and left
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ventricular ejection fraction (LVEF) from an echocardiogram per-
formedwithin 6months of enrollment were collected as previously
published [8]. The study protocol was approved by both partici-
pating sites’ ethics committees. All participants provided written
informed consent.

2.2. Study procedures

2.2.1. Sleep apnea screening instruments
Participants completed the following:

Epworth Sleepiness Scale (ESS): 8-item questionnaire
measuring subjective daytime propensity for dozing in eight
different soporific situations (sitting reading, watching TV,
sitting inactive in a public place, passenger in a car for an hour
without a break, lying down to rest in the afternoon when cir-
cumstances permit, sitting talking to someone, sitting quietly
after lunch without alcohol, and in a car stopped for a few mi-
nutes in traffic) [11]. Participants rate the chance of dozing on a
4-point scale (0e3). Scores range from 0 to 24, and scores >10
have been shown to distinguish excessive daytime sleepiness
(EDS) from normal controls with a sensitivity of 94% and a
specificity of 100% [12].
Berlin questionnaire: Instrument consisting of three sets of
questions yielding a classification of high or low risk OSA based
on individual item responses and overall scores in the symptom
categories [13]. In the original study, being in the high-risk
group predicted a respiratory disturbance index (RDI) greater
than 5 with a sensitivity of 86% and a specificity of 77%.
STOP: 4-item self-reported instrument (Snoring; Tiredness/fa-
tigue/sleepiness; Observed apnea; and high blood Pressure)
with scores �2 indicative of high risk OSA (AHI �5). This easily
and extensively used questionnaire had a sensitivity of 74.3%
and specificity of 53.3% for predicting an AHI greater than 15 in
the preoperative setting [14].
STOPBAG2 is a novel instrument incorporating STOP items with
sex and continuous variables for bodymass index (BMI) and age.
It provides the probability of OSA along a continuous scale. For
instance, a score of 0.50 indicates the patient has 50% probability
of having OSA on PSG. The initial tool was developed based on
AHI�10. To be consistent with the OSA diagnosis threshold used
in this study, the tool was recalibrated to predict AHI �15.
Although it is a continuous scale, clinical cut-points can be
selected for what constitutes a “positive” screen, based on local
practices and sleep lab availability. We used previously collected
data to calculate scores as the STOPBAG2 validation study was
published subsequent to the current study [15].
Sleep Apnea Scale of the Sleep Disorders Questionnaire (SA/
SDQ): 11-item instrument includes OSA nighttime symptoms
and risk factors (age, BMI, tobacco use, hypertension history)
generally used in research. Item responses were tallied and
added to a score representing a code for BMI, to yield a total
score ranging from 12 to 60, with higher scores more suggestive
of OSA. In the original validation, cut-points of �32 for women
and�36 for men correlated with a diagnosis of OSA by PSG [16].
2.2.2. Polysomnography
PSGs were performed using the Crystal Monitor 20-H which

transmitted data from the hospital room to the nursing station or
sleep laboratory where a registered technologist monitored the
participant in real time. Recorded sensors included two-channel
electroencephalogram (EEG; C3-A2, O2-A1), left and right electro-
oculogram (EOG), chin and bilateral tibialis anterior electromyo-
gram (EMG), electrocardiogram (EKG), naso-oral thermistor, nasal



Table 1
Sample characteristics.

Factors Overall
(n ¼ 107)

AHI <15
(n ¼ 56)

AHI �15
(n ¼ 51)

p-value

n Statistics n Statistics n Statistics

Age, year 107 67.3 ± 13.3 56 65.1 ± 13.8 51 69.7 ± 12.5 0.076
BMI, kg/m2 107 26.5 ± 6.6 56 26.3 ± 6.8 51 26.8 ± 6.4 0.70
LVEF, % 105 48.3 ± 14.3 54 52.7 ± 11.8 51 43.6 ± 15.4 <0.001
Gender, % 107 56 51 0.12
Male 61 (57.0) 28 (50.0) 33 (64.7)
Female 46 (43.0) 28 (50.0) 18 (35.3)
Race, % 107 56 51 0.18
Caucasian 82 (76.6) 40 (71.4) 42 (82.4)
Other 25 (23.4) 16 (28.6) 9 (17.6)
Surgery

types, %
106 56 50 0.33

CABG 43 (40.6) 23 (41.1) 20 (40.0)
Valve surgery 17 (16.0) 12 (21.4) 5 (10.0)
CABG þ valve

surgery
29 (27.4) 13 (23.2) 16 (32.0)

Othera 8 (7.5) 5 (8.9) 3 (6.0)
None 9 (8.5) 3 (5.4) 6 (12.0)

ESS: Epworth sleepiness scale, BMI: body mass index.
LVEF: left ventricular ejection fraction, CABG: coronary artery bypass grafting.
Mean ± SD for continuous variables and n (%) for categorical variables.

a Septal myomectomy, right atrial mass removal, catheterization, implantable
cardioverter-defibrillator placement.
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pressure transducer, thoracic and abdominal effort using piezo
electric belts, pulse oximetry and body position. Snoring was
derived from the nasal pressure transducer. Staging and event
scoring was performed using standard criteria hypopnea requiring
�3% oxygen desaturation or arousal [17]. Studies were interpreted
by sleep medicine board certified sleep specialists (NC, NFS) blin-
ded to the clinical information. Sleep apnea was defined as mild:
AHI �5/hour, moderate: AHI �15/hour, and severe: AHI �30/hour.

2.3. Statistical analysis

Descriptive statistics were performed for demographic and
cardiovascular-related variables and screening instruments. Com-
parisons between participants with AHI <15 versus AHI �15 were
performed by two-sample t-test or Wilcoxon rank sum test based
on data distribution in continuous variables, Chi-square test or
Table 2
Screening instrument results.

Factors Overall AHI <15
(n ¼ 56

n Statistics n

STOPBAG2 97 0.57 [0.34,0.77] 48
STOP ≥2 97 56 (57) 48
Snoring 106 55 (31.9) 56
Tiredness 98 20 (20.4) 48
Observed apnea 106 37 (34.9) 56
High blood pressure 107 77 (72.0) 56
SA/SDQ 105 32.0 ± 7.9 55
SA/SDQ in Male 59 33.1 ± 7.5 27
Male with SA/SDQ �36 59 19 (32.2) 27
SA/SDQ in Female 46 30.6 ± 8.3 28
Female with SA/SDQ �32 46 15 (32.6) 28
Berlin: High risk 106 49 (46.2) 56
ESS Total Score 102 8.1 ± 5.0 52
ESS >10 102 33 (32.4) 52

AHI: apnea-hypopnea index, ESS: Epworth sleepiness scale.
SA/SDQ: Sleep Apnea/Sleep Disorder Questionnaire.
Mean ± SD, Median [25th, 75th percentiles] or N (column %).
P-values: a ¼ t test, b ¼ Wilcoxon rank sum test, c ¼ Pearson's chi-square test, d ¼ Fish
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Fisher exact test in categorical variables, and KruskaleWallis test
for ordinal categorical variables. Receiver-operating characteristics
curves (ROCs) were constructed for AHI �15 for SA/SDQ, STOPBAG2
and STOP scores. Optimal cut-points based on the calculated sen-
sitivities and specificities derived from the ROC curves were
determined. Youden index is a statistical parameter used to mea-
sure performance of the test which can be calculated by the test's
sensitivity plus specificity minus 1. Rate of correct classificationwas
calculated for the cut-point of each tool using the number of true
positive and negative divided by number of all assessments. Based
on the different cut-point values for males and females on the SA/
SDQ in the original validation, optimal cut-points were computed
for this instrument for males, females and the entire sample in
three models. For the STOPBAG2 scale, an additional cut-point was
determined that would provide a better balance of sensitivity and
specificity for use in clinical care. A p-value of 0.05 was considered
significant. Statistical tests were performed using SAS version 9.4
(The SAS Institute Cary, NC).
3. Results

Sample characteristics of 107 participants are shown in Table 1.
Our population consisted of older adults (mean age 67), predomi-
nantly male (57%), primarily Caucasian (76%), with mean BMI of
26.5 kg/m2 most of whom were hospitalized awaiting coronary
artery bypass graft (CABG) with or without valve surgery. Nine
adults ultimately did not have surgery due to change in health
status. Sample characteristics did not differ by AHI severity with
exception of left ventricular ejection fraction (LVEF), which was
significantly lower in subjects with AHI �15 compared with those
with AHI <15.

Sleep apnea screening results are shown in Table 2. Missing data
precluded scoring of STOP/STOPBAG2 in 9%, ESS in 5% and Berlin
and SA/SDQ in 1% of participants each. Approximately one-third of
participants had abnormal ESS scores and over 46% were classified
as high risk on the Berlin questionnaire. Despite a lower mean BMI
than a historical age-matched general population (29.5 kg/m2 in
males, 29.6 kg/m2 in females) [18], more than half of the cohort
scored �2 on the STOP. Elevated scores suggesting high risk for
sleep apnea on the STOP and STOPBAG2 instruments were found in
approximately 58% and 73% of cases respectively, although only the
STOPBAG2 differentiated subjects with AHI �15 from those with
)
AHI �15
(n ¼ 51)

p-value

Statistics n Statistics

0.52 [0.30,0.71] 49 0.72 [0.51,0.79] 0.006b

23 (47.9) 49 33 (67.3) 0.053c

26 (56.4) 50 29 (58.0) 0.23c

8 (16.7) 50 12 (24.0) 0.37c

12 (21.4) 50 25 (50.0) 0.002c

40 (71.4) 51 37 (72.5) 0.90c

30.5 ± 7.3 50 33.7 ± 8.3 0.038a

30.9 ± 6.2 32 34.9 ± 8.1 0.038a

6 (22.2) 32 13 (40.6) 0.13c

30.1 ± 8.4 18 31.4 ± 8.3 0.59a

7 (25.0) 18 8 (44.4) 0.55c

26 (46.4) 50 23 (46.0) 0.96c

7.8 ± 4.6 50 8.5 ± 5.3 0.47a

14 (26.9) 50 19 (38.0) 0.23c

er's Exact test.



Fig. 1. ROC curves predicting of AHI �15 by SA/SDQ in all subjects (solid), males (long
dash) and females (short dash). ROC: Receiver operating characteristic; AUC: Area
under the curve.

Fig. 2. ROC curves predicting AHI �15 for STOP and STOPBAG2. ROC: Receiver oper-
ating characteristic; AUC: Area under the curve.
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AHI <15 (p ¼ 0.006). Among the 4 STOP items, observed apnea had
the strongest correlation with moderate-to-severe OSA. Approxi-
mately 31% of males and 39% of females were high risk on the SA/
SDQ, and SA/SDQ scores were significantly higher in subjects with
AHI �15 than those with AHI <15. There were no differences in ESS
scores or Berlin risk between OSA severity groups.

Fig. 1 and Table 3 illustrate the ROC curve and performance
characteristics for SA/SDQ in predicting an AHI �15. For all partic-
ipants, the area under the curve (AUC) was 0.62 (95% CI: 0.51, 0.73).
An SA/SDQ cut-point of 32 regardless of gender provided sensitivity
and specificity of 60% and 62%, respectively. An increase of 1 point
in the SA/SDQ score increased the odds of having an AHI �15 by 6%
(OR ¼ 1.06; 95%CI: 1.00e1.11, p ¼ 0.040). The same optimal SA/SDQ
cut-point of 32 was obtained in male subjects providing a sensi-
tivity of 69%, specificity of 59% and AUC of 0.66 (95%CI: 0.52, 0.80).
The odds ratio (OR) for predicting an AHI �15 in males was 1.08
(95%CI: 1.00e1.17, p ¼ 0.044). For female subjects, an optimal cut-
point of 29 provided sensitivity and specificity of 61%. The AUC of
ROC curve in females was 0.57 (95%CI: 0.39, 0.74). However, the OR
of SA/SDQ in predicting an AHI �15 for females at this cut-point
was not significant (OR1.02, 95%CI: 0.95e1.10, p ¼ 0.58).
Table 3
Performance of screening instruments on predicting AHI �15.

Effect AUC (95% CI) Optimal cut-point* Sensitivit

STOPBAG2 0.66 (0.55, 0.77) 0.57 0.673
STOP 0.61 (0.51, 0.72) 2 0.673
SA/SDQ Total 0.62 (0.51, 0.73) 32 0.600
Male SA/SDQ 0.66 (0.52, 0.80) 32 0.688
Female SA/SDQ 0.57 (0.39, 0.74) 29 0.611
ESS 0.52 (0.41, 0.64) 7 0.560
Berlin 0.52 (0.41, 0.63) 2 0.471

*The optimal cut-point for scales was determined using the Youden index for all scales.
A STOPBAG2 cut-point of 0.381 provided a sensitivity and specificity of 0.776 and 0.375
specificity cut-point, the correctly classified rate was 0.577.
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Fig. 2 and Table 3 illustrate the ROC curves and performance
characteristics for predicting an AHI �15 for the STOP and STOP-
BAG2 instruments. The OR for AHI �15 was 1.26 (95%CI 1.06e1.50,
p ¼ 0.009) per 0.1 increment of STOPBAG2. The AUC of STOPBAG2
was 0.66 (95%CI 0.55e0.77). The STOPBAG2 cut-point of 0.57 pro-
vided the best performance at sensitivity and specificity of 67%. A
cut-point of 0.381 had higher sensitivity (78%) but lower specificity
(38%). The AUC of STOP was 0.61 (95%CI 0.51e0.72). The cut-point
of 2 provided sensitivity and specificity of 67% and 52% respec-
tively. An increase in STOP score of 1 increased the odds of having
moderate-to-severe OSA by nearly 50% (OR 1.49, 95%CI: 1.01e2.21,
p ¼ 0.046). Among the STOP items, “observed apnea” was the only
one significantly associated with an AHI �15, having a sensitivity
and specificity of 50% and 78% respectively.

4. Discussion

We studied the performance characteristics of common OSA
screening instruments in a cardiac surgery population from two
quaternary care centers and found the STOPBAG2 predicted the
probability of moderate-to-severe OSA better than the STOP, SA/
SDQ, Berlin and ESS instruments. Among the STOP items,
y Specificity PPV NPV Correctly Classified (%)

0.667 0.673 0.667 0.67
0.521 0.610 0.610 0.598
0.618 0.588 0.630 0.610
0.593 0.667 0.615 0.644
0.607 0.500 0.708 0.610
0.500 0.519 0.542 0.529
0.527 0.480 0.518 0.500

, PPV and NPV of 0.559 and 0.621 respectively. At this unbalanced sensitivity and
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“observed apnea” was the only item significantly associated with
an AHI�15. The ESS and Berlin questionnaires did not differentiate
OSA severity groups.

The STOPBANG was originally developed as a predictive tool in
a surgical population but has since demonstrated high sensitivity
and diagnostic odds ratios across many different patient pop-
ulations [19e21]. We could not study the STOPBANG due to un-
availability of neck circumference in our data. The STOPBAG2 is a
modification of STOPBANG using continuous variables for age and
BMI that demonstrated favorable performance characteristics for
predicting OSA in patients with cerebrovascular disease when
compared to the STOPBANG and other iterations [15]. In that
cohort, the STOPBAG2 cut-point of 0.395 reported the same
sensitivity of 94% as a STOPBANG score of 3, but a better specificity
of 60% compared to 47%. Importantly, the addition of neck
circumference to the STOPBAG2 model did not significantly
improve the tool's performance characteristics [15]. In order to use
the STOPBAG2 in clinical practice, automated score calculation is
required as the items are not tallied simply as in the STOP and
STOPBANG. Its advantage, however, is the ability to estimate
probabilities of sleep apnea along a continuous scale, providing
more information about patient's risk than a dichotomous indi-
cator of a “positive” or “negative” screen. We arbitrarily chose a
cut-point of 0.381 for the designation of a positive test in this
study; it provided a high sensitivity for AHI �15 but still retained
moderate specificity.

In the original SA/SDQ study of a sleep laboratory OSA pop-
ulation, cut-points of 36 in males and 32 in females provided the
maximal sensitivity and specificity of 85% and 76%, and 88% and
81%, respectively for AHI �5 [14]. We previously studied this
instrument in epilepsy, another chronic disease population with
a prevalence of OSA higher than the general population [22]. We
identified an optimal SA/SDQ cut-point of 25 (sensitivity and
specificity of 73% and 72% respectively) for predicting an AHI �5
overall. However, while this cut-point provided optimal per-
formance in males, it performed poorer in females (sensitivity
94% vs. 55%, specificity 83% vs. 68%). In the current study, a cut-
point of 32 regardless of gender provided optimal, though clin-
ically inadequate, performance characteristics. These variations
likely reflect variable prevalence of OSA in these populations as
well as the different presentations of OSA symptoms in female
subjects.

We also found inadequate performance characteristics of the
Berlin questionnaire in predicting moderate-to-severe OSA in this
population despite its advantage in sleep clinic populations and
preoperative settings [20]. Some studies report higher specificity
(50e97%) compared to other screening tools (STOPBANG, SA/SDQ,
Wisconsin questionnaires and American Society of Anesthesiology
checklists) in predicting AHI �15 [21], while others found a lower
specificity but higher sensitivity to detect OSA at the same AHI cut-
point [22]. Our smaller sample size may have impacted this result.

We found neither ESS score nor the tiredness item of the STOP
predictive of moderate-to-severe OSA. This finding was similar to a
recent study in epilepsy patients that found lack of correlation
between the single question on self-reported-sleepiness and the
ESS score [23]. Althoughmost of those patients rated themselves as
sleepy, only 24% had elevated scores on the ESS. A study in systolic
heart failure patients with OSA also reported a marked discrepancy
between the ESS and mean sleep latency (MSL) of the multiple
sleep latency test [24]. A correlation between the MSL (and not the
ESS) and systemic inflammatory markers was found, suggesting
that inflammationmay contribute to objective sleepiness. Although
OSA patients with excessive sleepiness tend to have a higher
prevalence of cardiovascular disease and mortality [25,26], a sub-
stantial number of those with heart failure report little to no
24
daytime sleepiness compared to the general OSA population [27].
Variations in self-reported sleep propensity across populations
requires further study.

Several additional reasons may explain the poorer performance
of OSA instruments in our study compared to prior observations.
First, studies with a sample size of <200 report poorer perfor-
mance than thosewith larger samples [28]. Lowermean BMI in our
study population which was only 26.5 ± 6.6 (28.4% prevalence of
obesity) compared to others [15e17] may have affected OSA
prevalence, thus the performance of screening tools as well. Sec-
ondly, associated comorbidities can result in symptoms similar to
OSA, which can affect the AUC. Cardiac symptoms such as parox-
ysmal nocturnal dyspnea, orthopnea and night sweating can
mimic OSA. Further, lower performance of common OSA in-
struments in cardiac surgery patients may be attributed to older
males with hypertension predominating the demographics which
could influence the STOP, STOPBAG2 and Berlin tools. In a recent
study, a STOPBANG score �3 had limited diagnostic accuracy for
identifying cardiac surgery patients at high risk of OSA based on an
oxygen desaturation index (ODI) �5 [29]. A cut-point �6 slightly
improved the diagnostic accuracy, but false positive or false
negative results were still noted in 25% of patients with moderate-
to-severe sleep apnea. Importantly, we estimated an AHI �15 us-
ing the STOPBAG2 which was previously validated for predicting a
lower severity of disease (AHI�10). Finally, a study evaluating high
prevalence of sleep apnea in a stable heart failure population
found the majority of subjects to be asymptomatic, without day-
time symptoms [10].

Our study has a number of limitations. As we used co-existing
data from a previously published study, the number of partici-
pants was not derived from a statistical calculation corresponding
to a study hypothesis. Additionally, the cohort was relatively small
consistently predominantly of white male participants which may
impact the generalizability of our findings. However, the study is
strengthened by including participants from two large, quaternary
care institutions and is the largest prospective cohort of cardiac
surgery patients newly diagnosed with OSA by PSG. Studies have
reported improved diagnostic accuracy of screening tests with PSG
as opposed to home sleep apnea testing and nocturnal oximetry to
confirm the diagnosis of OSA especially in patients with major co-
morbid conditions [30]. Furthermore, this is the first study
exploring the STOPBAG2 in cardiac patients.

In conclusion, we found suboptimal performance of common
OSA screening instruments in cardiac surgery patients, although
somewhat better performance characteristics were found with the
STOPBAG2. Notably, the ESS and daytime symptom item of the
STOP did not differentiate OSA severity groups, suggesting that
chronic disease populations perceive sleep propensity differently.
Further validation of the STOPBAG2 is required in larger, more
diverse samples.
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