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This study described the incidence and severity of 
obstructive sleep apnea (OSA) and determined the 
sensitivity and specificity of the STOP-BANG Question-
naire in patients undergoing total joint arthroplasty 
(TJA) at a military academic medical center. All sub-
jects completed the questionnaire and an unattended 
sleep study preoperatively. Incidence and severity of 
OSA (apnea-hypopnea index [AHI] ≥ 5) was calculated. 
Sensitivity and specificity for STOP-BANG cut scores 
greater than or equal to 3 and 5 for AHI of 5, 15, and 
30 or more were determined. The rate of OSA was 
51.2% (42/82), moderate to severe OSA was 29.3% (n = 
29), and severe OSA was 7.3% (n = 6). Sensitivity and 

specificity for a STOP-BANG score of 3 or greater were 
85.7% and 43.6% for OSA, 91.7% and 36.8% for moder-
ate OSA, and 100% and 30.7% for severe OSA. A STOP-
BANG score of 5 or greater increased specificity for 
mild, moderate, and severe OSA to 84.6%, and 78.9%, 
and 72%. Patients undergoing TJA have a high rate of 
undiagnosed OSA. It is recommended to screen these 
patients using the STOP-BANG, implement OSA risk 
reduction strategies, and refer patients postoperatively 
for a sleep study if their STOP-BANG score is at least 3.

Keywords: Obstructive sleep apnea, STOP-BANG Ques-
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O
bstructive sleep apnea (OSA) is character-
ized by chronic, frequent airway obstruction 
during sleep. These frequent obstructions 
result in hypoxemia, sleep fragmentation, 
and thoracic pressure fluctuations, and over 

time can contribute to substantial morbidity and mortal-
ity.1-11 It is estimated that 93% of women and 82% of men 
with moderate to severe OSA do not have an OSA diag-
nosis.12 Approximately one-third of surgical patients may 
have undiagnosed OSA.10,13,14 

Obstructive sleep apnea is associated with periopera-
tive morbidity and mortality.6-8,14 In a study of 2,610,441 
entries for orthopedic surgery, Memtsoudis et al7 report-
ed that diagnosed OSA was associated with a significantly 
higher odds of aspiration pneumonia (odds ratio [OR] 
= 1.41, 95% CI = 1.35-1.47), acute respiratory distress 
syndrome (OR = 2.39, CI = 2.28-2.51), and postopera-
tive intubation/mechanical ventilation (OR = 5.2, 95% CI 
= 5.05-5.37) in patients undergoing orthopedic surgery. 
D’Apuzzo and Browne15 reviewed 258,455 cases of total 
joint arthroplasty (TJA) in the Nationwide Inpatient 
Sample database from 2006 to 2008. The authors found 
that patients with OSA had significantly higher odds of 
in-hospital mortality (OR = 1.9; P = .002), pulmonary 
embolism (OR = 2.1; P = .001), wound hematomas or 
seromas (OR = 1.36; P < .001), and increased postop-
erative charges ($61,044 vs $58,813; P < .001) com-

pared with a matched control group. Gupta et al,6 in a 
case-control study, reported postoperative respiratory 
complications were 18% higher in patients undergoing 
TJA with diagnosed or suspected OSA compared with 
matched controls (28% vs 10%, P = .019). Furthermore, 
the rate of serious complications was 15% higher in 
the OSA group than the control group (24% vs 9%, P 
= 0.004). Additionally, those with suspected OSA had a 
32% complication rate compared with a 3% rate in those 
with diagnosed OSA (P < .05). 

In 2004, approximately 431,485 TKAs and 225,900 
THAs were performed in the United States, with annual 
rates estimated to continue to rise as people continue to 
age and live longer, active lives.16 In the United States in 
2010 the prevalence of the population that had undergone 
TKA was estimated to be 1.52% (4.7 million individuals) 
and 0.83% (2.5 million individuals) for THA, respec-
tively.17 Obesity, hypertension, and older age are common 
in patients undergoing TJA and are risk factors for OSA.10 
Pugely et al,18 in their review of the Nationwide Inpatient 
Sample database in 2009, found 20% of patients undergo-
ing TKA were obese and 68% had hypertension. Previous 
studies have found an incidence of known or suspected 
OSA in TKA to be between 6.7% and 21%.15,19-21 However, 
these incidences may underestimate the problem because 
investigators of these studies15,19,20 did not use validated 
instruments such as the STOP-BANG Questionnaire (SB) to 
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screen for undiagnosed OSA.10 Using the SB, Chung et al10 
found 27.5% of surgical patients (N = 2,721) had suspected 
OSA based on an SB score of 3 or more. Likewise, Finkel et 
al13 reported that 22% of surgical patients (N = 2,778) had 
suspected OSA based on preoperative screening. To our 
knowledge, there are no published studies to date that have 
reported on the suspected incidence of undiagnosed OSA 
using the SB to screen patients who have TJA.

Use of screening questionnaires may be a simple way 
to identify patients who are at high risk of OSA because 
many patients with suspected OSA are unable to obtain a 
preoperative sleep study to allow for diagnosis and initia-
tion of positive airway pressure therapy. Current recom-
mendations do not support delaying or canceling surgery 
to obtain a preoperative sleep study unless the patient has 
uncontrolled comorbidities.22 The SB (score range = 0-8, 
with a score of 3 or more indicating the patient is at high 
risk of undiagnosed OSA) is the most widely used instru-
ment for screening surgical patients for undiagnosed 

OSA.22 Chung et al,9 using polysomnography, found that 
the odds of having any degree of OSA (apnea-hypopnea 
index [AHI] ≥ 5 events per hour), especially severe OSA 
(AHI > 30), increased as the SB score increased in non-
selected surgical patients. The sensitivities for a score of 
3 or more on the SB with an AHI greater than 5 (mild 
OSA), AHI 15 to 29 (moderate OSA), and AHI of 30 or 
more (severe OSA) were 83.6%, 92.9%, and 100%, respec-
tively.10 At a cut score of 3 or higher, the SB has a fairly 
high false-positive rate; however, using a cut score of 5 
or more, it was 74% specific for severe OSA (AHI ≥ 30).9

The sensitivity and specificity of the SB in a TJA popu-
lation is hypothesized to be higher than in a nonselected 
surgical population10 given that patients undergoing TJA 
have several risk factors and/or comorbidities associated 
with OSA.18 Furthermore, it is hypothesized the rate of 
OSA will be higher than reported in previous studies of 
patients undergoing TJA.15,19-21 Therefore, the purpose of 
this study is to describe the incidence and severity of OSA 

Table 1.  Demographics and Clinical Characteristics by STOP-BANG Score Categorya

Abbreviations: AHI, apnea-hypopnea index; BMI, body mass index; THA, total hip arthroplasty; TKA, total knee arthroplasty. 
aDifferences in sample size are due to missing data. Overall sample size is based on STOP-BANG score category results. 
bSignificant differences between groups (P < .05): neck circumference STOP-BANG score ≥ 5 significantly greater than other 2 groups; 
STOP-BANG score and all components of score except age and BMI significantly different between all 3 groups. 
cAHI was significantly greater in the STOP-BANG ≥ 5 group compared with the STOP-BANG ≥ 3 (P < .0001) and STOP-BANG 3-4 groups 
(P < .0001).
dRange is 0-24 points, with a score ≥ 10 indicating daytime sleepiness.

  STOP-BANG < 3 STOP-BANG 3-4 STOP-BANG ≥ 5 Overall  
Characteristic (n = 24) (n = 33) (n = 27) (N = 84)

Age, y, mean (SD) 52.6 (13.1) 57.6 (11.4) 60.1 (10.0) 57.0 (11.8)

Gender, male, No. (%)b 7 (29.2) 16 (48.5) 25 (92.6) 49 (57.6)

BMI, kg/m2, mean (SD) 28.9 (4.1) 30.0 (5.0) 32.0 (4.4) 30.3 (4.7)

Neck circumference, cm, mean (SD)b 37.2 (2.9) 39.3 ( 4.1) 43.0 ± 3.5 39.9 ± 4.2

AHI, events/hour, mean (SD)c 4.70 (6.25) 8.24 (7.37) 19.19 (2.93) 10.88 (11.9)

STOP-BANG score, mean (SD)b 1.5 (0.5) 3.6 (0.5) 5.7 (0.9) 3.7 (1.7)

 Snoring, No. (%) 3 (12.5) 16 (48.5) 23 (85.2) 42 (50)

 Tiredness, No. (%) 8 (33.3) 26 (78.8) 21 (77.8) 49 (58.3)

 Observed apnea, No. (%) 2 (8.3) 7 (21.2) 13 (48.1) 22 (26.2)

 High blood pressure, No. (%) 0 (0) 16 (48.5) 18 (66.7) 34 (40.5)

 BMI > 35 kg/m2, No. (%) 2 (8.3) 6 (18.2) 9 (33.3) 17 (20.2)

 Age > 50 y, No. (%) 14 (58.3) 26 (78.8) 23 (85.2) 63 (75.0)

 Neck > 40 cm, No. (%) 1 (4.3) 11 (33.3) 21 (80.8) 33 (40.2)

 Gender, male, No. (%) 7 (29.2) 16 (48.5) 25 (92.6) 48 (57.1)

Epworth Sleepiness Scale, mean (SD)d  7.9 (5.4) 8.5 (4.8) 10.7 (5.1) 9.02 (5.1)

ASA physical status, No. (%)

 1 4 (16.7) 4 (12.1) 0 (0) 8 (9.5)

 2 19 (79.2) 24 (72.7) 24 (88.9) 67 (80)

 3 1 (4.2) 5 (15.2) 3 (11.1) 9 (10.7)

Surgery type, No. (%)

 TKA 13 (54.2) 22 (66.7) 18 (66.7) 53 (63.1)

 THA 11 (45.8) 11 (33.3) 9 (33.3) 31 (36.9)
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(AHI ≥ 5; mild = 5-14; moderate = 15-29, and severe ≥ 
30) and to report on the sensitivity and specificity of the 
SB cut score (≥ 3 and ≥ 5) for OSA in patients undergoing 
TJA at a large military academic medical center.

Methods 
This was a prospective, observational cohort study of 
adult patients undergoing TJA at Naval Medical Center 
San Diego (NMCSD), San Diego, California. The study 
was approved by the NMCSD institutional review board 
(NMCSD.2013.0045) and written informed consent was 
obtained from all patients. All patients undergoing TJA at 
NMCSD attend preoperative education class, and volun-
teers from multiple classes over a 2-year period were offered 
enrollment in the study if they agreed to participate and 
met inclusion criteria. Inclusion criteria were age between 
18 and 80 years, undergoing primary TKA or THA, and no 
history of diagnosed OSA. Patients were excluded if they 
had coexisting diseases that prevented completion of an 
unattended sleep study in their home and for up to the first 
3 nights after surgery. In this study, only the preoperative 
unattended sleep study results are presented.

All subjects completed an unattended sleep study in 
the patient’s home 1 to 60 days before surgery with either 
a Natus Xltek device (Natus Medical Inc, Pleasanton, 
CA) or a Watch-PAT200 (Itamar Medical Ltd, Caesarea, 
Israel). Unattended sleep studies using portable moni-
tors are an accepted method, with strong sensitivity 
and specificity for polysomnography-confirmed OSA.23 
Midway through data collection, the research team 
switched to the Watch-PAT200 because of technical 
problems with collection of postoperative sleep studies 

and because many patients reported the Natus Xltek 
device was cumbersome to wear. Both devices are cat-
egorized as level 3 devices by the American Academy of 
Sleep Medicine and are approved by the Food and Drug 
Administration and Medicare for the diagnosis of OSA. 
The Watch-PAT200 records 4 signals: peripheral arterial 
tonometer (PAT) signal (arterial pulse wave volume), 
heart rate derived from the PAT signal, oxyhemoglobin 
saturation, and wrist activity (derived from the acceler-
ometer). The Watch-PAT200-derived respiratory distur-
bance index (RDI) demonstrates excellent concordance 
with polysomnography-derived RDI (intraclass correla-
tion coefficient = 0.88).24 Scoring of apnea and hypopnea 
events was based on published guidelines.25 An oxygen 
desaturation of 4% or greater was used for scoring hypop-
neas. Sleep study reports derived from both devices were 
reviewed for accuracy and results confirmed by the same 
sleep medicine physician (T.H.). Baseline demographic 
data, SB scores, and Epworth Sleepiness Scale scores were 
obtained after enrollment. All subjects were given a letter 
with their SB score and sleep study results; those with a 
positive sleep study result (AHI ≥ 5) were recommended 
to obtain a referral from their primary care manager for a 
sleep medicine evaluation.

Descriptive and inferential statistics were used to 
analyze the results. The overall incidence of OSA (AHI ≥ 
5) and moderate to severe OSA (AHI ≥ 15) was calculated, 
as was the rate of mild OSA (AHI of 5-14), moderate OSA 
(AHI of 15-29), and severe OSA (AHI ≥ 30). The sensi-
tivity, specificity, positive predictive value, and negative 
predictive value for SB cut scores of 3 or greater and 5 or 
greater for an AHI of 5 or more, 15 or more, and 30 or 
more using the AHI obtained at the baseline unattended 
sleep study were calculated.9,10,26 Subjects’ AHI results 
were stratified by their SB scores (< 3, 3-4, and ≥ 5),26 and 
baseline demographics were compared using t tests or χ2 

Figure 2.  STOP-BANG Score by Apnea-Hypopnea 
Index (AHI)a
aResults are presented as mean and SD.

Figure 1.  Severity of Obstructive Sleep Apnea (OSA) in 
Patients Undergoing Total Joint Arthroplasty (N = 82)a
aOf patients, 51.2% had OSA (apnea-hypopnea index [AHI] ≥ 5), 
and 29.3% had moderate to severe OSA (AHI ≥ 15).
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or Fisher exact tests where appropriate. Receiver operat-
ing characteristic (ROC) curve analysis was completed 
to calculate the area under the curve for OSA (AHI ≥ 5), 
moderate to severe OSA (AHI ≥ 15), and severe OSA (AHI 
≥ 30). A P < .05 was considered significant.

Results
There were 84 subjects included in this analysis. Of these 
subjects, there were 82 subjects who had a valid sleep 
study at baseline, and 81 subjects who had a baseline 
sleep study and SB results. Because of a high rate of tech-
nical problems with the Natus device (n = 38), midway 
through the study we switched to the Watch-PAT200 
device for all sleep studies (n = 44). Subjects’ baseline 
demographics and clinical characteristics are listed in 
Table 1. 

Overall, 71.6% (n = 58) had an SB score of 3 or more 
and 32.1% (n = 27) had a score of 5 or greater (see Table 
1). The rate of OSA (AHI ≥ 5) was 51.2% (n = 42), and 
the rate of moderate to severe OSA (AHI ≥ 15) was 29.3% 
(n = 29); the rate of mild OSA (AHI of 5-14) was 21.2% 
(n = 18), moderate OSA (AHI of 15-29) 21.2% (n = 18), 
and severe OSA (AHI ≥ 30) was 7.3% (n = 6; Figure 
1). Figure 2 demonstrates how the AHI increased with 
higher SB scores.

The sensitivity, specificity, positive predictive value, 
and negative predictive value of the SB using a cut score 
of 3 or more and 5 or more are presented in Table 2. The 

sensitivity and specificity of the SB score of 3 or greater 
for OSA were 85.7% and 43.6%, respectively; for moder-
ate to severe OSA, 91.7% and 36.8%, respectively. Use 
of an SB score of 5 or more increased the specificity for 
moderate to severe OSA to 78.9%. The SB area under 
the ROC curve for OSA (AHI ≥ 5) was 0.750 (95% CI 
= 0.642-0.859, P < .0001), for moderate to severe OSA 
(AHI ≥ 15) was 0.800 (95% CI = 0.696-0.903, P < .0001), 
and for severe OSA (AHI ≥ 30) was 0.896 (95% CI = 
0.814-0.977, P = .001; Figures 3-5).

Discussion
In 2004, approximately 431,485 TKAs and 225,900 
THAs were performed in the United States, with annual 
rates estimated to continue to rise as people continue to 
age and live longer, active lives.16 In the United States 
in 2010 the prevalence of the population that had un-
dergone TKA was estimated to be 1.52% (4.7 million 
individuals) and 0.83% (2.5 million individuals) for 
THA, respectively.17 Previous studies have reported that 
between 6.7% and 21% of patients undergoing TKA 
have known or suspected OSA.15,19-21 However, in our 
sample of patients undergoing TJA we found that 51.2% 
had undiagnosed OSA (AHI ≥ 5); 29.3% had moderate 
to severe undiagnosed OSA, which would require treat-
ment with continuous positive airway pressure (CPAP) 
or bilevel positive airway pressure (BPAP). This is of 
clinical importance because large epidemiologic studies 

Table 2.  Sensitivity and Specificity by STOP-BANG Score (N = 81)a
aSensitivity is how accurate the test (ie, STOP-BANG) is in predicting severity of obstructive sleep apnea (OSA; based on AHI category). 
Specificity is how accurate the test is in correctly identifying the absence of the condition. Positive predictive value is the probability 
that OSA is present when the test is positive. Negative predictive value is the probability that OSA is not present when the test is 
negative. Calculations of sensitivity and specificity were based on baseline STOP-BANG scores and AHI results. 
bP > .13; all others P < .05. 
cUnable to calculate 95% CI.

 Apnea-hypopnea STOP-BANG ≥ 3 (n = 58), STOP-BANG ≥ 5 (n = 27), 
 index (AHI)  percent (95% CI)  percent (95% CI)

AHI ≥ 5  

 Sensitivity  85.7 (71.5-94.6) 50 (34.2-65.8)

 Specificity 43.6 (27.8-60.4)  84.6 (69.5-94.1)

 Positive predictive value 62.1 (54.8-68.9) 77.8 (61.2-88.6)

 Negative predictive value 73.9 (55.5-86.6) 61.1 (53-68.6)

AHI ≥ 15  

 Sensitivity  91.7 (73-98.9) 62.5 (40.6-81.2)

 Specificity  36.8 (24.5-50.6) 78.9 (66.1-88.6)

 Positive predictive value 37.9 (32.6-43.5) 55.6 (40.9-69.3)

 Negative predictive value 91.3 (72.7-97.6) 83.3 (74.6-89.5)

AHI ≥ 30  

 Sensitivity 100b (54.1-100) 100 (54.1-100)

 Specificity 30.7b (20.5-42.4) 72 (60.4-81.8)

 Positive predictive value 10.3b (9-11.8) 22.2 (16.6-29.2)

 Negative predictive value 100** 100c
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have found that OSA is associated with an increased 
incidence of pulmonary and cardiac complications, re-
spiratory depression, and in-hospital mortality as well 
as higher costs after TJA.6,7,15,19 Memtsoudis et al7 and 
D’Apuzzo et al15 conducted retrospective reviews using 
the Nationwide Inpatient Sample to compare outcomes 
in patients with diagnosed OSA and matched control 
groups. Memtsoudis et al7 found that OSA was associated 
with a significantly higher odds of aspiration pneumonia, 
acute respiratory distress syndrome, and postoperative 
intubation/mechanical ventilation in patients undergoing 
orthopedic surgery. D’Apuzzo et al15 reviewed 258,455 
TJA cases from 2006 to 2008 and found that patients with 
OSA had significantly higher odds of in-hospital mortal-
ity, pulmonary embolism, and increased postoperative 
charges ($61,044 vs $58,813; P < .001) compared with 
a matched control group. However, a weakness of these 
studies is that they were retrospective and report results 
only for patients with diagnosed OSA; it is possible that 
patients in the matched control groups may have had 
undiagnosed OSA. 

Given the public health burden that OSA poses, it is 
important that healthcare providers identify patients with 
suspected OSA and refer them for evaluation and possible 
treatment. Current expert opinion does not recommend 
delaying surgery to formally diagnose OSA, unless the 
patient has uncontrolled coexisting systemic disease.22 In 
this study, all subjects received a letter with their baseline 
sleep study results, and if their AHI was 5 or higher, they 
were recommended to obtain referral for a sleep medicine 

evaluation from their primary care manager.
The sensitivity, specificity, and area under the ROC 

results are consistent with these findings of Chung et 
al9,10,26 and confirm that the SB is a useful screening tool 

Figure 4.  STOP-BANG Area under the Curve for 
Moderate to Severe Obstructive Sleep Apnea (AHI ≥ 15)a
Abbreviations: AHI, apnea-hypopnea index; ROC, receiver operator 
characteristic. 
aOf patients, 24 (29.3%) had moderate to severe OSA (AHI ≥ 15). 
STOP-BANG area under the ROC curve for moderate to severe 
OSA (AHI ≥ 15) was 0.800 (95% CI = 0.696-0.903, P < .0001).

Figure 3.  STOP-BANG Area Under the Curve for 
Obstructive Sleep Apnea (AHI ≥ 5)a
Abbreviations: AHI, apnea-hypopnea index; ROC, receiver operator 
characteristic. 
aOf patients, 42 (51.2%) had obstructive sleep apnea (OSA). 
STOP-BANG area under the ROC curve for OSA (AHI ≥ 5) was 
0.750 (95% CI = 0.642-0.859, P < .0001).

Figure 5.  STOP-BANG Area under the Curve for Severe 
Obstructive Sleep Apnea  (AHI ≥ 30)a
Abbreviations: AHI, apnea-hypopnea index; ROC = receiver 
operator characteristic. 
aSeven patients (7.3%) had severe obstructive sleep apnea (OSA; 
AHI ≥ 30). STOP-BANG  area under the ROC curve for severe OSA 
(AHI ≥ 30) was 0.896 (95% CI = 0.814-0.977, P = .001).
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to identify undiagnosed OSA in patients undergoing TJA 
(Tables 3 and 4). The results in this study using an SB cut 
score of 3 or more are comparable to the results of Chung 
et al.10 However, in this study, the investigators found 
higher sensitivity and specificity for an SB score of 5 or 
more for OSA (AHI ≥ 5) and for moderate to severe OSA 
(AHI ≥ 15) than in another study by Chung et al.9 The 
reason for this difference is most likely due to the higher 
incidence of OSA in this sample. Additionally, the nega-
tive predictive value of 91.3% suggests that providers can 
be highly confident that a patient with an SB score less 
than 3 does not have moderate to severe OSA.26

Chung et al9 recommend using an SB score of 5 or 
more in a general, nonselected surgical population that 
has a low prevalence of OSA, to reduce the false-positive 
rate. However, given the high rate of undiagnosed OSA 
(51.2%) found in patients undergoing TJA, the investiga-
tors of this current study recommend using an SB score 
of 3 or more for referral for implementation of OSA pre-
cautions.22,27 Additionally, given the paucity of evidence 
on efficacy of a preoperative sleep study22 and initiation 
of CPAP/BPAP treatment28,29 to reduce perioperative 
complications, these investigators recommend referring 
patients with an SB score of 3 or more for a postoperative 
sleep study consultation for evaluation and initiation of 
treatment if needed. 

A limitation of this study is selection bias because 
patients who volunteered might have suspected they had 
undiagnosed OSA. However, this is a problem with all 
OSA studies.9,10,13 The investigators of this study believe 
that although the undiagnosed OSA rate may be high, it 
probably is a good estimate because patients undergoing 
TJA in general have more risk factors for undiagnosed 
OSA.18 Nonetheless, the investigators of this study be-
lieved it was important to do something about the high 
rate of undiagnosed OSA. 

Based on the findings from this study, the lead inves-

tigator (D.S.) has brought together a team at NMCSD 
that has begun developing an evidence-based practice 
project to create a process to refer patients undergoing 
TJA with an SB score of 3 or more for a postoperative 
sleep study. The team is composed of staff CRNAs, anes-
thesiologists, anesthesia and orthopedic residents, peri-
operative nurses, and a sleep medicine physician, who 
will work collaboratively to develop a process to identify 
and refer patients for a sleep medicine consultation after 
their surgery. At NMCSD an anesthesia provider in the 
Preoperative Clinic sees all patients undergoing TJA 
before their surgery; therefore, this team believes that the 
members will be able to develop a postoperative referral 
process through the electronic medical record. The team 
plans to track the compliance with the referral process, 
and report annually to the departmental leadership on 
the rate of referral, rate of completion of the sleep study 
referral, and rate of confirmed OSA diagnosis in patients 
undergoing TJA. Given that many TJA recipients return 
for joint replacement surgery on the opposite extremity, 
the team believes this program has the potential to reduce 
the burden of OSA in our TJA population.

In conclusion, this study found a 51.2% rate of undiag-
nosed OSA in patients undergoing TJA at our facility. It is 
recommended that OSA precautions22,27 be implemented 
for patients with an SB score of 3 or more, and anesthesia 

Table 3.  Comparison of Baseline Sensitivity and Specificity (percent) of STOP-BANG Scores
Abbreviation: AHI, apnea-hypopnea index. 
aResults from Chung et al.10 
bResults from Chung et al9; the report presented sensitivity and specificity only of STOP-BANG scores 5 and 8.

 Baseline measure Chung et al9,10 Current study

STOP-BANG score ≥ 3a

Sensitivity, AHI ≥ 5  84 86

Specificity, AHI ≥ 5  56 44

Sensitivity, AHI ≥ 15  93 92

Specificity, AHI ≥ 15  43 37

STOP-BANG score ≥ 5b

Sensitivity, AHI ≥ 5  36 (score 5) 0.8 (score 8) 50

Specificity, AHI ≥ 5  78 (score 5) 99 (score 8) 85

Sensitivity, AHI ≥ 15  23 (score 5) 0.4 (score 8) 63

Specificity, AHI ≥ 15  56 (score 5) 99 (score 8) 79

Table 4.  Comparison of STOP-BANG Score Area Under 
the Curve for Obstructive Sleep Apnea
Abbreviations: AHI, apnea-hypopnea index; ROC, receiver operator 
characteristic.

Area under  Current 
ROC curve Chung et al10 study

AHI ≥ 5 0.806 0.750 

AHI ≥ 15 0.782 0.800

AHI ≥ 30 0.822 0.896
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providers should consider referring patients for a postop-
erative sleep study. Future studies should evaluate the inci-
dence in other OSA high-risk populations, and investigators 
should report on quality improvement initiatives focused on 
screening for undiagnosed OSA in surgical patients.
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