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Purpose: Obstructive sleep apnea (OSA) affects an estimated 20% of the
adult surgical population. Veteran patients bave many characteristics
consistent with OSA, but lack of standardized screening resulls in

decreased detection of patients at risk for OSA.
Design: Pre-post implementation design.
Methods: Preanestbesia clinic providers were educated about OSA and

the STOP-Bang questionnaire. Chart reviews evaluating screening and

patient demographics were conducted before and after intervention.
Findings: Thirty-one percent of patients had an establisbed diagnosis of

OSA. Compliance rates with preoperative STOP-Bang screening were
91.3%. Of patients screened preoperatively, 44% were at risk for OSA
with a STOP-Bang score of 4 or greater.

Conclusions: The prevalence of patients among the Veteran population
with and at risk for OSA is bigher than the general population. Utilization
of the STOP-Bang questionnaire as a standardized preoperative screening
tool in preanestbesia clinics can increase the identification of patients at
risk for OSA.
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OBSTRUCTIVE SLEEP APNEA (OSA) is defined as
episodes of complete or partial upper airway
obstruction secondary to collapsed pharyngeal
tissue during sleep and is associated with
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increased postoperative complications and mortal-
ity." In the general population, approximately 20%
of adults experience OSA during sleep; however,
an estimated 80% of surgical patients with OSA
are undiagnosed.”” The gold standard for OSA
diagnosis is polysomnography testing, but the
use of this diagnostic tool is limited by costs,
inconvenience, and prolonged patient waiting
periods before testing can be completed. Surgical
patients may present to the preanesthesia clinic
without a preoperative diagnosis of OSA.
Standardized screening tools such as the STOP-
Bang questionnaire have been developed to
quickly and conveniently identify patients who
may be at risk for OSA. The use of standardized pre-
operative screening is especially important in the
Veteran Administration (VA) setting as the Veteran
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surgical population has characteristics and comor-
bidities consistent with OSA.” The purpose of this
study was to implement the STOP-Bang question-
naire as a standardized OSA screening tool in the
preanesthesia clinic of a VA Medical Center.

Literature Review

OSA is characterized by the cessation of airflow
during sleep as a result of complete or partial up-
per airway obstruction. These episodes of obstruc-
tion and apnea result in hypoxia, hypercarbia, and
sympathetic stimulation, which lead to arousal
from sleep and resuming of respirations.” The
gold standard for diagnosis of OSA is polysomnog-
raphy testing by an overnight sleep study conduct-
ed in a laboratory. The minimal criterion for an
OSA diagnosis through polysomnography is an ap-
nea hypopnea index (AHI) of 5 or greater, meaning
episodes of hypopnea or apnea occur on average
of at least 5 times per hour of sleep.” The American
Academy of Sleep Medicine classifies OSA severity
by AHI categories; mild OSA is reflected by an AHI
of 5 to 15, moderate OSA 16 to 30, and severe OSA
as greater than 30 apnea or hypopnea periods per
hour of sleep.” Patient characteristics associated
with AHI scores of 10 or greater include male
gender, heavy smoking, obesity (body mass index
[BMI] 35 m/kg2 or greater), hypertension, conges-
tive heart failure, diabetes, hypothyroidism, alco-
holism, head and neck cancer, and age greater
than 60."

OSA is associated with several perioperative com-
plications that have considerable implications for
anesthesia management. General anesthesia exac-
erbates the effects of OSA by decreasing pharyngeal
neuromuscular tone and promoting pharyngeal
collapsibility and central respiratory depression./l
All surgical patients diagnosed with OSA are at
increased risk for respiratory complications, cardio-
vascular complications, difficult airway manage-
ment, prolonged hospital length of stay, and
unexpected need for intensive care treatment.®”’
Risks for complications are found to increase as
the severity of OSA increases.”

The American Society of Anesthesiologists (ASA)
practice guidelines for perioperative management
for patients with OSA supports the use of a
standardized preoperative screening protocol to

assess OSA risk.” The STOP-Bang questionnaire
was developed to be a succinct and convenient
screening tool for use in the preoperative
setting.'” The STOP portion of the questionnaire
is composed of four patient assessment ques-
tions—do you snore loudly, are you tired during
the day, have been observed to stop breathing in
your sleep, and do you have high blood pressure.
The Bang portion consists of four physical charac-
teristics—BMI greater than 35 kg/m,” age greater
than 50 years, neck circumference greater than
40 cm, and male gender.'” Scores are calculated
by the number of positive responses; a score of 3
or greater is associated with 93% sensitivity and
43% specificity for detecting moderate to severe
OSA.'” Chung et al'' found that with increasing
STOP-Bang scores, there was a corresponding in-
crease in the predicted probability, odds ratio,
and specificity for the presence of OSA, moderate
to severe OSA, and severe OSA, and concluded that
stratification according to STOP-Bang scores could
be useful to reduce the incidence of false positives
and triaging patients most in need of formal evalu-
ation and treatment.

The STOP-Bang questionnaire not only demon-
strates clinical use in predicting patients at risk
for having OSA, it also identifies patients at
risk for perioperative complications. Surgical pa-
tients with STOP-Bang scores of 3 or greater had
significantly higher rates of difficult airway man-
agement, postoperative respiratory complications,
and longer postanesthesia care unit lengths of
stays.'>'> The STOP-Bang questionnaire has
also been used preoperatively to stratify patients
at risk for perioperative complications; higher
STOP-Bang scores are associated with a corre-
sponding increase in the risk for intraoperative
and early postoperative hypoxia, hemodynamic
instability, and dysrhythmias."*

The primary aims of this quality improvement proj-
ect were to initiate the STOP-Bang questionnaire
as a standardized screening tool in the preanesthe-
sia clinic of a VA Medical Center and to evaluate
compliance of its use. Surgical patients among
the Veteran population have many characteristics
and comorbidities associated with OSA.* By identi-
fying patients at risk for OSA, anesthesia providers
can best develop safe anesthetic plans to ensure
optimal patient outcomes.
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Methods

Study Design and Etbical Considerations

A pre-post implementation designed quality
improvement project was conducted between
July and September 2016. This study met the re-
quirements for patient privacy and was exempt
from review by the Institutional Review Board of
the University and the VA Medical Center.

Organizational Setting and Sample

This project took place at a VA Medical Center in
the Southeast. The institution includes 82 acute
care beds and performed 3,954 surgeries in
2016. The patient sample consisted of all patients
aged 18 years or older scheduled for elective sur-
gery. Exclusion criteria included hospital inpa-
tients who visit the preanesthesia clinic and
patients scheduled for cataract surgery. Before im-
plementation of this project, a standard preopera-
tive screening for OSA did not exist.

Implementation

All patients scheduled for elective surgery visit
the preanesthesia clinic approximately 2 weeks
before their scheduled procedure with the excep-
tion of patients undergoing cataract surgery and
patients currently hospitalized. Patients are evalu-
ated by nurse practitioners assigned to the prea-
nesthesia clinic. The preanesthesia visit consists
of obtaining baseline vital signs, a review of the
patient’s medical and surgical history, pertinent
laboratory tests, a physical assessment, and an
airway examination. The results of this visit are
recorded on a preanesthesia evaluation form in
the patient’s electronic medical record and avail-
able to the anesthesia provider and surgeon to re-
view the day before surgery.

An educational session reviewing the pathophysi-
ology and perioperative complications related to
OSA, the STOP-Bang questionnaire use, calcula-
tion, and interpretation, and the current ASA
guidelines for management of patients with OSA
was given to the nurse practitioners. Preoperative
screening using the STOP-Bang questionnaire
was added to the preanesthesia visit after the
educational session. Laminated copies of the
STOP-Bang questionnaire and measuring tape to
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measure neck circumference were distributed to
promote ease of adoption.

The STOP-Bang scores were included in the respi-
ratory section of the preanesthesia evaluation
form. For patients with a STOP-Bang score of 4
or greater, a note marking the patient as at risk
for OSA was also included in the “perioperative
risk consideration” section at the end of the evalu-
ation form. Both the STOP-Bang score and OSA risk
assessment were available to the anesthesia pro-
viders preoperatively.

Data Collection

A chart review of 200 randomly selected patients
who met inclusion criteria and were scheduled
for surgery during the 3-month period before im-
plementation was conducted. Variables included
current medical conditions including a prior OSA
diagnosis, documentation of OSA screening, age,
gender, ASA status, BMI, surgical procedure, and
nine comorbidities associated with OSA. A postim-
plementation chart review of 200 randomly
selected patients scheduled for surgery in the
3-month period after the implementation of the
STOP-Bang screening tool was conducted. Vari-
ables collected included prior OSA diagnosis,
age, gender, ASA status, BMI, surgical procedure,
comorbidities associated with OSA, along with
the compliance with STOP-Bang screening and
the calculated STOP-Bang score. Compliance was
measured by the presence of a STOP-Bang score
in the preanesthesia evaluation form.

Statistical Analysis and Outcome Measures

Data were analyzed using IBM SPSS Statistics,
version 24 (IBM Corp, Armonk, NY). Descriptive
statistics were analyzed for frequencies, means,
standard deviations, and compliance. Compari-
sons of patients with STOP-Bang scores of 3 or
less to patients with scores of 4 or greater were
conducted using x tests.

Results

Patient Demograpbics

The results of the project included 200 patients in
the preimplementation chart review and 200 pa-
tients in the postimplementation chart review.
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Patient demographics are reported in Table 1. The
average age was 64.1 years and 96.3% of the sam-
ple was male. The overall average BMI was
30.1 kg/mz, and an ASA classification of 3 or 4
was documented in 72.3% of the population. A
documented diagnosis of OSA before visiting the
preanesthesia clinic was present in 31.5% of the
preimplementation group and 31.0% of the post-
implementation group.

Preoperative STOP-Bang Screening

Patients were not screened in the preanesthesia
clinic for OSA using a standardized screening tool
before implementation of this project. In the pre-
implementation group, 137 patients (68.5%) did
not have a preoperative diagnosis of OSA. During
the postimplementation period, 138 patients
(69.0%) had no diagnosis of OSA. After the imple-
mentation of this project, 126 patients (91.3%)

were screened using the STOP-Bang tool. Of those
screened preoperatively for OSA, 55 patients
(43.6%) had a STOP-Bang score of 4 or greater. Pa-
tients with STOP-Bang scores of 4 or greater had a
mean age of 67 years, a BMI of 31.8 kg/mz, a signif-
icantly greater number of comorbidities (4 to 6)
when compared with patients with STOP-Bang
score of 3 or less, 30 (54.4%) were categorized as
an ASA 3, and 14 (25.5%) were categorized as an
ASA 4 (Table 2).

Discussion

The purpose of this quality improvement was to
implement the STOP-Bang questionnaire as a stan-
dardized preoperative OSA screening tool, to aid in
identification of VA surgical patients at risk for OSA
and to assess the compliance with the preopera-
tive STOP-Bang questionnaire screening by the
preanesthesia clinic providers. The results of this

Table 1. Patient Demographics of VA Patients Presenting for Preoperative Evaluation

Total Preimplementation Postimplementation
(N = 400) (n = 200) (n = 200)
Mean (SD) Mean (SD) Mean (SD)
Age () 64.1 (11.1) 63.5 (11.9) 64.7 (10.8)
BMI (kg/m?) 30.1 (5.8) 30.1 (5.9 30.1 (5.6)
Number of comorbidities 2.8 (1.5) 2.9 (1.5 2.8(1.5)
N (%) N (%) N (%)
Gender
Male 385 (96.3) 193 (96.5) 192 (96.0)
Female 15 (3.7 7 (3.5 8 (4.0)
Number of comorbidities
0-3 266 (66.5) 137 (68.5) 129 (64.5)
4-6 133 (33.2) 62 (31.0) 71 (35.5)
=7 1(0.3) 1 (0.5 —
ASA
1-2 111 27.7) 53 (26.5) 58 (29.0)
3 211 (52.8) 108 (54.0) 103 (52.5)
4 78 (19.5) 39 (19.5) 39 (19.5)
OSA diagnosis
Yes 125 (31.3) 63 (31.5) 62 (31.0)
No 275 (68.7) 137 (68.5) 138 (69.0)
(N =138)
STOP-Bang screening
Yes 126 (91.3)
No 12 8.7)

ASA, American Society of Anesthesiologists; BMI, body mass index; OSA, obstructive sleep apnea; VA, Veteran Admin-

istration.
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Table 2. Demographics of Veteran Patients at
Risk for OSA as Determined by STOP-Bang

Screening
STOP-Bang  STOP-Bang
Score <3 Score =4
(n=71) (n = 55)
Mean (SD) Mean (SD) P
Age (y) 62.7 (14.0) 67.1 (9.0) <.05
BMI (kg/mz) 26.6 (4.0) 31.8 (4.6) <.001
N (%) N (%)
Gender
Male 67 (94.4) 54 (98.2)
Female 4(5.6) 1.8
Number of comorbidities
0-3 54 (76.1) 31 (56.49)
4-6 17 (23.9) 24 (43.6) <.05
ASA
1-2 35 (49.3) 11 (20.0)
3 25 (35.2) 30 (54.5)
4 11 (15.5) 14 (25.5) <.005

ASA, American Society of Anesthesiologists; BMI,
body mass index; OSA, obstructive sleep apnea.

study demonstrated that 43.6% of the sample
screened using the STOP-Bang questionnaire was
found to be at risk for OSA as measured by a
STOP-Bang score of 4 or greater. In addition,
31.3% of the surgical population had a preopera-
tive diagnosis for OSA, which is notably higher
than the estimated 20% of the general population.”
The patients in the high-risk group were found to
be significantly older, more likely to be obese, a
higher ASA status, and had significantly more co-
morbidities found in patients with OSA such as
congestive heart failure, diabetes, hypertension,
and current smokers.” Designation of high-risk
screening can alert the anesthesia providers not
only to the risk for OSA, but also to the susceptibil-
ity for perioperative complications.

Implementation of standardized screening tools has
been shown to increase overall screening rates by
health care providers.'”'® Standardized screening
tools also allow for increased detection of high-
risk patients as compared with subjective
screening. Studies have demonstrated that signifi-
cantly more patients with diagnosis of OSA were
identified by the STOP-Bang questionnaire
compared with subjective assessment by anesthesia
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providers and surgeons.'”'® The use of screening
tools in preanesthesia clinics for high-risk popula-
tions such as Veteran surgical patients can help to
promote preoperative screening practices and
improve identification of high-risk patients.

Although a STOP-Bang score of 3 or greater has
been used to denote a high-risk for OSA, the devel-
opers of this project and the preanesthesia clinic
nurse practitioners jointly chose to use a score of
4 or greater to designate high-risk patients.
Because this population largely consists of males
older than 60 years, it was likely that most patients
would have a score of at least 3 and flagged as high
risk, which could result in anesthesia provider
desensitization to high-risk designations. The liter-
ature has shown that increasing STOP-Bang scores
are associated with a corresponding increasing
risk for OSA and perioperative complications,
and STOP-Bang scores could be used to stratify
high-risk patients."""'* Although only patients
with scores of 4 or greater were denoted to be
high-risk patients, in this project, all patient
STOP-Bang scores were recorded in the preanes-
thesia evaluation and were available to the anes-
thesia providers.

Successful integration of clinical tools and promo-
tion of provider use of the tool is dependent on
adequate education, providers’ attitude related to
the tool’s efficacy, barriers to use, and institutional
processes that foster adoption.'” This quality
improvement project yielded a 91.3% compliance
rate for completion of the STOP-Bang question-
naire by the preanesthesia clinic nurse practi-
tioners during the preanesthesia evaluation. The
success of this initiative was largely because of
the nurse practitioners’ belief that the STOP-Bang
questionnaire was a useful tool for identifying
those at risk for OSA and perioperative complica-
tions, as well as its ease of use during the patients’
preanesthesia evaluation. Compliance rates can be
further improved by creating system processes
that will ensure screening on all patients. Dixon
et al*’ achieved a STOP-Bang screening compli-
ance of 100% by creating a mandatory STOP-
Bang score field in the computerized preoperative
evaluation charting. Although hard stops in the
computer charting system were not available at
this site, increased compliance could be achieved
by including STOP-Bang scores in preoperative
safety checklists and time outs.
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Limitations

Limitations to this project were related to patient
data collection. Manual chart reviews limited the
number of patients that could be included in the
sample. Electronic data query could have allowed
for a larger sample size, and the use of Interna-
tional Classification of Diseases (ICD-9) codes
would have provided a more comprehensive eval-
uation of patient comorbidities. Another limitation
is that this was a single institution study, and the in-
clusion of multiple VA Medical Centers could yield
valuable information regarding this population.

Implications and Conclusions

The initiation of this project provides several op-
portunities for further evaluation. It would be

valuable to examine patient outcomes, especially
in the postanesthesia care unit, after the
implementation of the STOP-Bang tool. Imple-
mentation of evidence-based protocols for man-
agement of patients with and at risk for OSA
may result in decreased perioperative complica-
tions in these patients. The results of this quality
improvement project demonstrated the value of
using the STOP-Bang questionnaire in the preop-
erative setting of a VA Medical Center. A large
proportion of the Veteran population is at risk
for undiagnosed OSA, and the use of a standard-
ized screening tool can allow for detection of
these individuals. Identification of patients at
risk for OSA and associated perioperative compli-
cations allows for the development of best prac-
tices to ensure patient safety and optimal
outcomes.

References

1. Vasu TS, Grewal R, Doghramji K. Obstructive sleep apnea
syndrome and postoperative complications: A systematic re-
view of the literature. J Clin Sleep Med. 2012;8:199-207.

2. Adesanya AO, Lee W, Greilich NB, Joshi GP. Perioperative
management of obstructive sleep apnea. Chest. 2010;128:
1489-1498.

3. Finkel KJ, Searlman AC, Tymkew H, et al. Prevalence of un-
diagnosed obstructive sleep apnea among adult surgical pa-
tients in an academic medical center. Sleep Med. 2009;10:
753-758.

4. Chung SA, Yuan H, Chung E A systematic review of
obstructive sleep apnea and its implications for anesthesiolo-
gists. Anesth Analg. 2008;107:1543-1563.

5. Henrichs BM, Walsh RP. Is that snoring something to
worry about? Anesthetic implications for obstructive sleep ap-
nea. AANA J. 2012;80:393-401.

6. Gaddam S, Gunukula SK, Mador M]J. Post-operative out-
comes in adult obstructive sleep apnea patients undergoing
non-upper airway surgery: A systematic review and meta-anal-
ysis. Sleep Breath. 2014;18:615-633.

7. Berend KR, Ajluni AE Nunez-Garcia LA, Lombardi AV,
Adams JB. Prevalence and management of obstructive sleep ap-
nea in patients undergoing total joint arthroplasty. J Arthro-
Pplasty. 2010;25:54-57.

8. Hwang D, Shakir N, Limann B, et al. Association of sleep-
disordered breathing with postoperative complications. Chest.
2008;133:1128-1134.

9. Practice guidelines for the perioperative management of
patients with obstructive sleep apnea: An updated report by
the American Society of Anesthesiologists task force on periop-
erative management of patients with obstructive sleep apnea.
Anestbesiology. 2014;120:268-286.

10. Chung E Yegneswaran B, Liao P, et al. STOP question-
naire: A tool to screen patients for obstructive sleep apnea.
Anesthesiology. 2008;108:812-821.

11. Chung E Subramanyam R, Liao P, Sasaki E, Shapiro C,
Sun Y. High STOP-Bang score indicates a high probability of
obstructive sleep apnea. Br ] Anaesth. 2012;108:768-775.

12. Xara D, Mendonca J, Pereira H, Santos A, Abelha FJ.
Adverse respiratory events after general anesthesia in patients
at high risk of obstructive sleep apnea syndrome. Braz J Anes-
thesiol. 2015;65:359-366.

13. Toshniwal G, McKelvey GM, Wang H. STOP-Bang and
prediction of difficult airway in obese patients. J Clin Anesth.
2014;26:360-367.

14. Seet E, Chua M, Liaw CM. High STOP-Bang questionnaire
scores predict intraoperative and early postoperative adverse
events. Singapore Med J. 2015;56:212-216.

15. Kern AS, Prestridge AL. Improving screening for cystic
fibrosis-related diabetes at a pediatric cystic fibrosis program.
Pediatrics. 2013;132:e512-e518.

16. Scarborough AP, Slome S, Hurley LB, Park IU. Improvement
of sexually transmitted disease screening among HIV-infected men
who have sex with men through implementation of a standardized
sexual risk assessment tool. Sex Transm Dis. 2015;42:595-598.

17. Singh M, Liao P, Kobah S, Wijeysundera DN, Shapiro C,
Chung E Proportion of surgical patients with undiagnosed
obstructive sleep apnoea. Br J Anaesth. 2013;110:629-630.

18. Terry KL, Disabato J, Krajicek M. Snoring, trouble breath-
ing, un-refreshed (STBUR) questionnaire to reduce periopera-
tive adverse events in pediatric surgical patients: A quality
improvement project. AANA J. 2015;83:256-262.

19. Cahill NE, Suurdt J, Ouellette-Kuntz H, Heyland DK. Un-
derstanding adherence to guidelines in the intensive care unit:
Development of a comprehensive framework. J Parenter
Enteral Nutr. 2010;34:616-624.

20. Dixon SE, Haas SA, Klopp A, Carlson J. A quality improve-
ment project: Using the STOP-Bang tool in a military population
to improve equity in preoperative screening. / Perianesth Nurs.
2016;31:371-380.


http://refhub.elsevier.com/S1089-9472(18)30005-4/sref1
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref1
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref1
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref2
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref2
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref2
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref3
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref3
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref3
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref3
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref4
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref4
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref4
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref5
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref5
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref5
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref6
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref6
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref6
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref6
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref7
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref7
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref7
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref7
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref8
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref8
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref8
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref9
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref9
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref9
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref9
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref9
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref10
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref10
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref10
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref11
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref11
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref11
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref12
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref12
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref12
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref12
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref13
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref13
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref13
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref14
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref14
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref14
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref15
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref15
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref15
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref16
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref16
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref16
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref16
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref17
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref17
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref17
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref18
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref18
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref18
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref18
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref19
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref19
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref19
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref19
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref20
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref20
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref20
http://refhub.elsevier.com/S1089-9472(18)30005-4/sref20

	Utilization of the STOP-Bang Questionnaire as a Standardized Screening Tool for Obstructive Sleep Apnea in Veteran Administ ...
	Literature Review
	Methods
	Study Design and Ethical Considerations
	Organizational Setting and Sample
	Implementation
	Data Collection
	Statistical Analysis and Outcome Measures

	Results
	Patient Demographics
	Preoperative STOP-Bang Screening

	Discussion
	Limitations
	Implications and Conclusions

	References


