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Abstract
Background: Patients with diagnosis of obstructive sleep apnea (OSA) and those with undiagnosed
OSA have greater chances for adverse dental effects. The early identification of OSA patients can
help alleviate associated adverse dental effects. STOP-BANG questionnaire is an efficient, reliable
and produce valid assessments in the diagnosis of OSA.
Aim: The aim of this study was to determine the risk of OSA using STOP-BANG questionnaire.
Materials and method: Patients who reported to the departmental OPD were screened regarding
snoring and difficulty in breathing during sleep. Those who presented with the above clinical
indications were distributed the STOP-BANG questionnaire. A total of 30 patients with OSA were
selected after screening. Out of the total sample, 13patients were at high risk, 7 at intermediate risk
and 10 at low risk of OSA.
Results: The overall mean age of the studied patients was 45.63±8.62years. 33.34% constituted of
low risk, 23.33% of intermediate and 43.33% constituted of high risk OSA patients. The cutoff
point of STOP-BANG questionnaire for the diagnosis of OSA patients in this study was 2.5 with
the power of study being 80% and 95% confidence interval.
Conclusion: The results of this study support that a correlation exists between STOP-BANG score
and the severity of OSA. The STOP-BANG score can be used to not only identify cases with any
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degree of OSA but also prioritize the ones who are more likely to have moderate to severe disease.
Therefore STOP-BANG questionnaire should be considered as an optimal screening tool and that
the score can be used for making more reasoned clinical decisions.
Keywords: Obstructive sleep apnea, OSA, Sleep apnea, STOP-BANG.
Introduction
Obstructive sleep apnea (OSA) is a condition characterized by recurrent and intermittent episodes
of complete or partial upper airway obstruction during sleep, ultimately resulting in fragmented
sleep and daytime sleepiness.(1) Majority cases of OSA are associated with the risk of developing
by obesity, coronary artery disease, hypertension, and diabetes.(2) In cases of the surgical patients
with OSA, medications given for sedation, administration of anesthesia, and pain control may
increase the upper airway collapsibility by decreasing the muscle activity of the genioglossus which
leads to worsening of OSA.(1) Since the prevalence rate of Obstructive sleep
apnea(OSA)/Obstructive sleep apnea hypopnea syndrome (OSAHS) is high, it is recognized as a
major health issue and serious condition.(3) Patients with OSA are at an increased risk for
myocardial infarctions, strokes, and other associated outcomes leading to decreased quality of
life.(4),(5)
Dentistry‟s role in sleep disorders is becoming progressively significant, especially in management
of patients having just snoring problem and mild to moderate OSA. The dental clinician has the
opportunity to evaluate and assist the patients at a variety of levels, beginning with the confirmation
of a sleep-related disorder, referring the patients to another physician for evaluation, and assisting in
the management of sleep disorders. The main predisposing factor for OSA is obesity. Craniofacial
anomalies like retrognathia andmicrognathia may also predispose to OSA, in non-obese patients.
OSA is diagnosed on the basis of the case history, physical examination and the investigations such
as polysomnography, split-night testing, limited channel testing, and oximetry. The standard
diagnostic aid in determining if a patient has OSA or not is nocturnal attended polysomnography,
which requires an overnight stay in a sleep facility. The less invasive procedures are to be preferred
to the more invasive options as far as the treatment is concerned. Behaviour modification would be
the first and simplest treatment option, followed by the application of oral devices suitable to the
patient, especially in the cases with mild to moderate OSA. For the patients with moderate to severe
OSA, continuous positive airway pressure (CPAP) and surgical options are chosen.(6)
The gold standard for the diagnosis of OSA is considered Polysomnography (PSG), but its use is
limited since it requires special sleep clinics/centers, expert technicians, and admission in sleep
laboratory (mostly overnight), which is relatively expensive, and also the long waiting lists.(7) Most
of the screening questionnaires regarding OSA and clinical screening models have been used for
patients who suspected to suffer from OSA as a predictor screening tool before PSG. (8)
Chung et al. developed the STOP-BANG questionnaire in 2008.(9) It is a simple, applicable
screening method which includes four subjective items [snoring, tiredness, observed apnea, and
high blood pressure (STOP) and four demographics items body mass index, age, neck
circumference, and gender (BANG)]. Depending on the population being studied and the diagnostic
criteria used to define OSA, the prevalence rate differs. However, on an average the range OSA is
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2% to 26% in the general population, but with more than 80% of patients being undiagnosed.(10) It
is estimated that nearly 80% of the males and 93% of females with moderate to severe sleep apnea
are undiagnosed.(11)
The knowledge or clinical suspicion of the condition is the key to this process concerning OSA
patients prior to the administration of any anesthetic, sedative, or narcotic agent. The diagnosis of
OSA is the challenge. As previously stated, there is a high incidence of OSA in the general
population, and it would be burdensome and cost-prohibitive attempting to screen all patients with
polysomnography. In addition, there are problems with patient acceptance of treatment options such
as losing weight or use of airway modalities, such as CPAP, and patients may also be reluctant to
participate in a sleep study, ultimately leading them to be undiagnosed. Many different
instruments/tools and processes have been documented to screen for OSA ranging from simple
questionnaires to complex computer programs, over the time. 8 questionnaires, 18 regression
models, neural networks, and algorithms were found by a recent meta-analysis that could be
classified as clinical prediction tests for OSA.(12) However, the majority of these instruments and
processes of the above mentioned were designed for use in asleep clinic and are usually not well
suited for the busy environment such as the preoperative area in a hospital or dental clinic.
Therefore, based on this an efficient screening instrument was required. An ideal screening
instrument should be reliable, produce valid data for diagnosis, and also be easy to use. This could
significantly alter the treatment plan for patients with OSA as well as decrease the probable risks
for negative outcomes.
The purpose of this study was to determine the risk of obstructive sleep apnea (OSA) using STOPBANG questionnaire.
Materials and Methods
Study setting:
The study was conducted in the Department of Prosthodontics, Nagpur from September 2019 to
March 2020. Institutional ethical clearance was obtained before commencing the study. Patients
who reported to the departmental OPD were screened for snoring and difficulty in breathing during
sleep. A written informed consent was taken from the patients who presented with the above
clinical indications. A total of 30 patients of the age group 18-60, suspected to suffer from OSA
were selected after initial screening and STOP-BANG questionnaire was distributed to them. All
patients in the study underwent thorough evaluation with emphasis on age, sex, occupation, and
symptoms suggestive of OSA (excessive daytime sleepiness, nocturnal choking, snoring, witnessed
apnea, etc.), OSA screening questionnaire (STOP-BANG questionnaire), and general examination
with stress on BMI (kg/m2) and neck circumference (cm) were performed.
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Figure 1: STOP-BANG questionnaire
The calculation of sample size was carried out based on the previous literature by Suliman in
2017(13) using Cochran Formula for sample size estimation:
n = Z α/22*p*(1-p)
E2
Where;
Z α/2 is the level of significance at 5% level of significance i.e. 95%
Confidence interval = 1.96
P= Cut-off point of STOP-BANG questionnaire for the diagnosis of
OSA patients = 2.5 = 0.025
E = Error of margin = 6% =0.06
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n

= 1.962 * 0.025*(1-0.025)
0.062
= 26.01 = 30 patients needed in the study

Study description:
The STOP-BANG questionnaire has a total of 8 items all scored by choosing either Yes or No. The
first 4 items are from the STOP questionnaire (1. S-„„Do you snore loudly [louder than talking or
loud enough to be heard through closed doors]?‟‟, 2. T-„„Do you often feel tired, fatigued, or
sleepy during the daytime?‟‟, 3. O-„„Has anyone observed you stop breathing during your sleep?‟‟,
and 4. P-„„Do you have or are you being treated for high blood pressure?‟‟). The final 4 items (the
BANG portion) are based on 4 demographic items chosen from the STOP questionnaire (1. B “body mass index >35 kg/m2?”, 2. A -“age over 50 years?”, 3. N -“neck circumference >40 cm,
and 4. G -“gender: male?”).(9)
Scoring:
All 8 items have a mandatory choice of either Yes or No responses, and scores range from 0 to 8. A
height chart, weighing scale and a measuring tape are required to determine the height, bodyweight
and neck circumference of the patients. The instrument units of measure for body weight and neck
circumference are metric but Imperial or US Standard units can easily be converted to metric.“Yes”
responses to 3 or more items indicate a high risk of OSA, and “Yes” responses to less than 3 items
are a low risk of OSA. While being able to identify a high- and a low-risk category initially,
instrument reliability testing assisted in identifying a middle range for OSA.
Reliability:
The desire to have an instrument that could be reliable when measuring smaller increments (not just
AHIs >5) resulted in testing the STOP-BANG for a range of sensitivities. The STOP-BANG
sensitivities ranged from 83.6% for AHI of greater than 5, 92.9% for AHI of greater than 15, and
100% for AHI of greater than 30. These test results indicate that the STOP-BANG is sensitive to
identifying OSA over a range of AHIs, including patients with low, moderate, and severe OSA.
Chung et al(9) directly attributed this gain in sensitivity to the addition of the body mass index, age
older than 50 years, neck circumference of more than 40 cm, and gender (male) into the scoring
scheme of yes/no responses.
Validity:
According to Chung et al (9), higher scores on the STOP-BANG were associated with the
occurrence of postoperative complications. This indicates that STOP-BANG has some predictive
properties. Validity testing in 2012 demonstrated that higher scores in the range of 7 to 8 on the
STOP-BANG were indicative of moderate to severe OSA.(14) Among obese patients, STOPBANG scores identified patients at risk for difficult airways to manage (P < .001).(15)
Statistical analysis:
Statistical analysis was performed by considering descriptive analytic measures such as frequency
and percentage, using the statistical software SPSS 27.0 version.
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Results
The results show that the patients included in the study comprised of 2 patients (6.66%) in the age
group of 21-30 years, 6 patients in (20%) in the age group of 31-40 years, 11 patients (36.67%) in
the age group of 41-50 years and 11 patients (36.67%) in the age group of 51-60 years. The mean
age of the study sample was 45.63±8.62.

Figure 2: Age wise distribution of patients
All the patients included in the study i.e. 30 (100%) claimed to snore louder than talking or loud
enough to be heard through closed doors. 16 patients (55.33%) stated that they often felt tired,
fatigued or sleepy during day time, but 14 patients (46.67%) did not have such complaint.
SR.
NO.
1

2

3

4

QUESTIONS

OPTIONS

Do you SNORE
loudly (louder than
talking or loud
enough to be heard
through closed
doors)?
Do you often feel
TIRED, fatigued, or
sleepy during
daytime?
Has anyone
OBSERVED you
stop breathing during
your sleep?
Do you have or are
you being treated for
high blood
PRESSURE?
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FREQUENCY
(N)
30

PERCENTAGE
(%)
100

No

0

0

Yes

16

53.33

No

14

46.67

Yes

6

20.00

No

24

80.00

Yes
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60.00

No
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5
6
7

8

BMI more than
35kg/m2?

Yes

2

6.67

No

28

93.33

AGE over 50 years
old?

Yes

11

36.67

No

19

63.33

NECK
circumference > 16
inches (40 cm)?
GENDER: Male?

Yes

15

50.00

No

15

50.00

Yes
No

13
17

43.33
56.67

Table 1: Masterchart
20% i.e. 6 patients have claimed that other people have observed them stop breathing in their sleep,
meanwhile 24 patients (80%) denied this. Out of the total sample size, 18 patients (60%) were being
treated for high blood pressure, the rest 12 patients (40%) were not. Only 2 patients (6.67%) had
BMI more than 35kg/m2, and 28 patient‟s (93.33%) BMI was less. 36.67% patients comprised of
the age over 50 years, and the rest 63.33% were less than that. Neck circumference was greater than
16 inches (40cm) in half of the total sample size i.e. 15 patients (50%) and it was smaller than that
in the other 50% cases. This study comprised of 13 male patients (43.33%) and 17 female patients
(56.67%).

Figure 3: Gender wise distribution of patients
Finally, according to the results obtained, 10 patients (33.34%) were of low risk, 7 patients
(23.33%) were of intermediate risk and 13 (43.33%) were of high risk OSA.
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Figure 4: Distribution of patients according to risk of OSA
Discussion
With the increased risk of diseases such as hypertension, diabetes, obesity and coronary artery
disease it is necessary to screen and diagnose the patients for obstructive sleep apnea (OSA). Many
of such patients remain undiagnosed regarding OSA which can hamper the extent of treatment
provided to the patients as well as its outcome. The STOP-BANG questionnaire was designed with
an ease of understanding and developed for screening the patients prior to a clinical procedure, for
the presence of OSA. Previously used screening methods were tedious to apply, difficult to score,
and comparatively time consuming. STOP-BANG has been demonstrated to be reliable and
efficient tool, producing valid assessments in the pre-treatment population to screen for OSA which
is previously undiagnosed.(9) Therefore, with this foundation the STOP-BANG questionnaire was
used to determine the risk of OSA.
In this study it was observed that all 30 participants had a snoring problem. The authors of a study
stated that they may have observed a higher snoring rate is that studies focusing on snoring
conducted detailed interviews with precise criteria for snoring, whereas this study used simple selfreporting on the STOP-BANG questionnaire.(16) The probable reason for this can be attributed to
the constriction in airway space of the patients in supine positions.
53.33% patients claimed to be tired, fatigued or feeling sleepy during daytime, however almost
equal number of patients (46.67%) did not face any such problem. The reason for this can be
attributed to fragmented sleep caused due to intermittent and recurrent episodes of partial or
complete airway obstruction during sleep.(1) When the patients were questioned if anyone had
observed them stop breathing during sleep, majority of the patients (80%) denied and only 20% said
yes. This can be attributed to the severity of airway obstruction varying in each patient.
Out of the total sample, 60% of the patients agreed on being treated for high blood pressure and
40% did not. It is of prime importance since the combination of comorbid diseases and sensitivity to
medications used for its management creates a particular hazard of worsening the obstruction and
resulting apnea.(17) This is in accordance with a study done by Chung et al where the author
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claimed that the patients classified by the STOP questionnaire as being at high risk of having OSA
had a significantly higher frequency of hypertension and gastroesophageal reflux disease.(9)
Maximum patients (93.33%) in this study had a BMI less than 35kg/m2, and the rest had BMI
greater than that. However, a study by Doshi and associates contradicts this outcome, 70 % patients
were obese with a BMI of 30 or higher.(18) This aspect needs to be known since obesity may lead
to early disability and loss of job in majority of subjects because of OSA and associated
complications like diabetes and coronary artery disease.(19)
63.33% of patients in the present study were above the age of 50 years, and 36.67% patients were
below it with a mean age of 45.63±8.62 which is almost similar to study conducted by Doshi and
associated, where it was 50±14.(18) Half of the total sample size i.e. 50% patients had neck
circumference greater than 16 inches (40 cm) and in another 50% patients it was less than that.
When incorporating BMI, age, neck circumference, and gender (BANG) into the STOP model
(STOP-BANG), it is claimed to reach a very high level of sensitivity, especially in cases of
intermediate and high risk OSA patients. Therefore, if a patient is scored as low risk of OSA by the
STOP-BANG questionnaire, it would have a high confidence in order to exclude the possibility of
the patient having intermediate to high risk OSA.(9)
The studied group of patients comprised of 56.67% females and 43.33% males. This suggests that
risk of OSA was seen more in the females as compared to males. This is in accordance with some
studies where the pertinent finding was that women who answered yes to the snoring question were
more likely to have OSA which was with reference to previous studies that have identified a
positive association with snoring and sleep-disordered breathing in pregnancy.(20),(21) However,
in one study this was contradictory since 92% of the total sample comprised of males and the rest
females.(18)
The difference between results of different studies maybe due to the different number of cases and
variable selection of patients, the target population in different studies to evaluate sleep
questionnaires were either „patients with sleep disorders‟(22) or „patients without sleep
disorders‟(23).
Distribution of the patients in this study according to the risk of OSA was 33.34% for low risk,
22.33% for intermediate risk and 44.33% for high risk. These results are in accordance with the
results of a study by Chung et al where the authors found that out of the total sample size of 68.9%
where found to have OSA, which on further determination of risk were of 29.4% low risk, 17.5%
intermediate risk and 22.0% high risk OSA.(9) Presence of even a single positive clinical finding
out of all the 8 STOP-BANG questionnaire options is suggestive of OSA.
Limitations
There are certain limitations which were identified during the course of this study. In this study, the
target population comprised patients with symptoms suggestive of OSA which may lead to bias
when different questionnaires are evaluated to identify patients at risk for OSA resulting in marked
increase in the sensitivity and specificity of the questionnaires. There also was no comparison group
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to evaluate outcomes in terms of demographics. Based on the results of this study, an interventional
study can be conducted in near future with a larger sample size, where the patients can be treated
for OSA by fabricating oral appliances such as the mandibular advancement appliance (MAA) and
tongue retaining device (TRD) with respect to their risk category for the condition.
Conclusion
Understanding the need of the human body for airway maintenance and the negative effects of sleep
related breathing disorders provides the general clinician as well as a specialist with a more
complete perspective in almost all aspects of general dentistry. General dentists play a key role to
screen for these disorders and make the appropriate referrals. This helps to bridge the gap between
medicine and dentistry and provides a higher level of care for the patients. The STOP-BANG
questionnaire is an effective, easy to use and reliable tool which provides early identification of
patients with the risk of OSA before undergoing a clinical procedure. Early identification grants
extra time for the physician to make appropriate alterations in the treatment plan and also ensure
that every patient receives appropriate patient-specific care with respect to their condition.
Conflict of interest
The authors declare that they have no known competing financial interests that could have appeared
to influence the work reported in this paper.
Source of funding
No funding was provided for this study. The study had no sponsors involvement. No grant or any
other financial support was received.
References
1. Vasu TS, Grewal R, Doghramji K. Obstructive sleep apnea syndrome and perioperative
complications: a systematic review of the literature. J Clin Sleep Med. 2012;8(2):199-207.
2. Chung SA, Yuan H, Chung F. A systematic review of obstructive sleep apnea and its
implications for anesthesiologists. Anesth Analg. 2008;107(5):1543-63.
3. Mannarino MR, Di Filippo F, Pirro M. Obstructive sleep apnea syndrome. Eur J Intern Med.
2012;23:586-93
4. Ramachandran SK, Kheterpal S, Haas CF, Saran KA, Tremper KK: Automated notification of
suspected obstructive sleep apnea patients to the perioperative respiratory therapist: a pilot
study. Respir Care. 2010;55(4):414-8.
5. Joshi GP, Ankichetty SP, Gan TJ, Chung F: Society for Ambulatory Anesthesia consensus
statement on preoperative selection of adult patients with obstructive sleep apnea scheduled for
ambulatory surgery. Anesth Analg. 2012;115(5):1060-8.
6. Padma A, Ramakrishnan N, Narayanan V. Management of Obstructive Sleep Apnea: A Dental
Perspective. Indian J Dent Res. 2007;18(4):201-9.
7. Corral-Penafiel J, Jean-Louis P, Barbe F. Ambulatory monitoring in the diagnosis and
management of obstructive sleep apnoea syndrome. Eur Respir Rev. 2013; 22:312-24.
8. Deegan PC, McNicholas WT. Predictive value of clinical features for the obstructive sleep
apnoea syndrome. Eur Respir J. 1996;9:117-24.
9. Chung F, Yegneswaran B, Liao P, Chung SA, Vairavanathan S, Islam S, et al. STOP
http://annalsofrscb.ro

1817

Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 1808 - 1818
Received 25 April 2021; Accepted 08 May 2021.

questionnaire: tool to screen patients for obstructive sleep apnea. Anesthesiology. 2008;
108:812-21.
10. Abrishami A, Khajehdehi A, Chung F. A systematic review of screening questionnaires for
obstructive sleep apnea. Can J Anaesth. 2010;57(5):423-38.
11. Young T, Evans L, Finn L, Palta M: Estimation of the clinically diagnosed proportion of sleep
apnea syndrome in middle-aged men and women. Sleep. 1997;20:705-6.
12. Ramachandran SK, Josephs LA. A meta-analysis of clinical screening tests for obstructive sleep
apnea. Anesthesiology. 2009;110(4):928-39.
13. Suliman LA, Shalabi NM, Elmorsy AS, Moawed MK. Value of STOP-BANG and Berlin
questionnaires in the diagnosis and severity prediction of obstructive sleep apnea hypopnea
syndrome. Egypt J Bronchol. 2017 Oct;11(4):367-71.
14. Chung F, Subramanyam R, Liao P, Sasaki E, Shapiro C, Sun Y. High STOP-Bang score
indicates high probability of obstructive sleep apnea. Br J Anaesth. 2012;108(5):768-75.
15. Toshniwal G, McKelvey GM, Wang H. STOP-Bang and prediction of difficult airway in obese
patients. J Clin Anesth. 2014;26(5):360-67.
16. Pearson F, Batterham AM, Cope S. The STOP-Bang questionnaire as a screening tool for
obstructive sleep apnea in pregnancy. J Clin Sleep Med. 2019 May;15(5):705-10.
17. Nations R, Mayo AM. Critique of the STOP-Bang sleep apnea questionnaire. Clin Nurse Spec.
2016 Jan;30(1):11-4.
18. Doshi V, Walia R, Jones K, Aston CE, Awab A. STOP-BANG questionnaire as a screening tool
for diagnosis of obstructive sleep apnea by unattended portable monitoring sleep study.
SpringerPlus. 2015;1(4):1-5.
19. Prabhu G, Selvamuthukumaran S, Jayasri S. Observational study to determine the pattern of
distribution of stop - bang score in predicting OSA and its implication among female health care
providers. Int J Med Res Rev. 2019;7(3):170-5.
20. Lockhart E, Ben Abdallah A, Tuuli M, Leighton B. Obstructive sleep apnea in pregnancy.
Obstet Gynecol. 2015;126(1):93-102.
21. O‟Brien L, Bullough A, Chames M, et al. Hypertension, snoring, and obstructive sleep apnoea
during pregnancy: a cohort study. Br J Obstet Gynaecol. 2014;121(13):1685-93.
22. Haraldsson PO, Carenfelt C, Knutsson E. Preliminary report: validity of symptom analysis and
daytime polysomnography in diagnosis of sleep apnea. Sleep. 1992;15:261-63.
23. Sharma SK, Vasudev C, Sinha S. Validation of the modified Berlin questionnaire to identify
patients at risk for the obstructive sleep apnoea syndrome. Indian J Med Res. 2006;124:281-90.

http://annalsofrscb.ro

1818

