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Background

Obstructive sleep apnea syndrome (OSAS) is a disorder a disorder 
characterized by repetitive periods of  apnea and hypopnea during 
sleep [1]. OSAS has been associated with cardiovascular and neu-
rovascular diseases, metabolic disorders, and neurocognitive dys-
functions [2]. Patients with untreated SOSA have more frequent 
cardiorespiratory complications in the perioperative environment 
compared to patients treated prior to surgery [3-5]. Therefore, a 
simple and reliable screening test is needed to identify patients 
with OSAS. With increasing numbers of  patients suspected of  
having OSAS, a screening test is also needed in order to prioritize 
those patients for urgent evaluation and treatment.

Screening tests have been used in order to provide greater accura-
cy, such as the “STOP BANG” questionnaire [6]. This screening 
method is compared with a single parameter, apnea/hypopnea in-

dex (AHI) derived from polysomnography with is the gold stand-
ard for diagnosis of  OSAS [7]. Identification of  patients with 
OSAS by “STOP BANG” questionnaire has been based upon a 
binary decision (absence/presence).

“STOP BANG” questionnaire was validated as an easy and effec-
tive screening method to exclude patients with undiagnosed se-
vere sleep apnea from going to surgery [6, 8]. 8 yes or no respons-
es was delivered, a score higher or equal to 3 was used to suspect 
OSAS. Because 3 positive responses are considered the same as 
8, a “STOP BANG” score higher than 3 indicates that the patient 
could have mild, moderate or severe OSAS. The STOP BANG 
questionnaire was chosen for this study because of  its simplicity. 
We hypothesized that the score of  the “STOP BANG” question-
naire would correlate with the severity of  the OSAS. Giving prob-
abilities of  disease severity on 4 levels (none, mild, moderate, and 
severe) should provide more information than a binary outcome.
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Abstract

Background: The “STOP BANG” questionnaire has been developed for screening obstructive sleep apnea syndrome 
(OSAS) as defined by the apnea/hypopnea index (AHI). It is a common tool used in general population to screen OSAS. We 
research a correlation between the score of  “STOP BANG” questionnaire (0 to 8) and the severity of  the OSAS classified 
into 4 categories ranging from none to severe.
Methods: Demographic and anthropomorphic data, blood pressure and the presence of  snoring, tiredness/sleepiness and 
observed apneas were collected from 150 patients who underwent ventilatory polygraphy. “STOP BANG” questionnaire 
score was defined for each patient with an ordinal rating of  0 to 8. Proportional odds logistic regression analysis was con-
ducted to predict severity of  sleep apnea based upon the AHI: none (AHI < 5/H), mild (AHI ≥ 5/H to < 15/H), moderate 
(≥ 15/H to < 30/H), and severe (AHI ≥ 30/H).
Results: Linear model (R² = 0.373) was developed that predicted AHI severity. The linear model showed a progressive 
increase in the probability of  severe (14% to 85%) and progressive decrease in the probability of  none (57% to 43%). The 
probability to have mild, moderate and severe OSAS increases with high scores of  “STOP BANG” questionnaire.
Conclusions: The STOP BANG questionnaire may be useful to categorize OSAS severity in surgical population.
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Methods

This is a clinical study, prospective, conducted after approval of  
the local ethics committee and informed consent of  all patients. 
This study included 150 patients proposed for elective surgery 
and anesthetic consultation in H. Bourguiba hospital in Sfax in 
collaboration with the hospital's pulmonology department Hedi 
Chaker on a 6-month period from 1 November 2011 to 1 May 
2012.

The objective of  this study was to search a correlation between 
severity of  OSAS and high scores of  “STOP BANG” question-
naire. The inclusion criteria for patients: age greater than 18 years; 
proposed for programmed urologic surgery, general surgery, cardi-
ovascular and thoracic surgery, maxillofacial surgery, otorhinolar-
yngology surgery, ophthalmology and orthopedic. The exclusion 
criteria for patients: age less than 18 years; refusal to participate 
in the study; patient already known suffering from OSAS; severe 
chronic renal failure, stroke, dementia or Parkinson's syndrome; 
patients hospitalized for emergency surgery. Exclusion criteria of  
patients: non-compliance with the study protocol; uncooperative 
patients and patients lost.

Our study was conducted in two phases: a screening phase to the 
anesthesia consultation and the registration phase nocturnal ven-
tilation during sleep in pulmonology department.

The first OSA screening phase by the questionnaire "STOP 
BANG" was held at the anesthesia consultation. During this 
phase, 150 patients included were informed of  the study protocol. 
For each patient we collected the following data including: age, 
sex, weight (kg), height (cm) and body mass index (BMI), neck cir-
cumference (cm), the main medical and surgical history and habits 
of  patients, the criteria for intubation of  patients, ASA classifica-
tion of  patients. In addition, each patient was asked to respond to 
an information document containing the STOP BANG translated 
questionnaire by the anesthetist. These patients were referred to 
the pulmonology department at H.Chaker hospital for ventilatory 
polygraphy whatever the estimated clinical probability was.

The second phase of  the study took place at the pneumology 
service H.Chaker in Sfax. The patient is then presented in the 
service where it is equipped with a polygraph device recording 
his usual bedtime and spends the night in a single room dedicated 
exclusively to this type recording. The connection and disconnec-
tion of  the device was made by the doctor.

Each polygraphy has been automatically analysed and must be 
followed by a manual screening conducted by the sleep specialist. 
The final interpretation report provides the AHI (apnea hypo-
pnea index).

The severity of  OSAS is based on 3 levels: mild ≥ 5/h and < 
15/h, moderate ≥ 15/h and < 30/h and severe ≥ 30/h.

The primary outcome measure was the severity of  sleep apnea 
based upon the AHI as categorized into 4 groups: none (AHI < 
5/h), mild (AHI ≥ 5 to < 15/h), moderate (AHI ≥ 15 to < 30/h), 
and severe (AHI ≥ 30/h). A proportional odds logistic regression 
analysis was conducted using the total score of  the STOP BANG 
questionnaire as the independent variable with equal weight given 
to each response (linear model). Coefficient of  determination or 
the proportion of  variance was calculated (R2).

Results

Descriptive summary statistics for the patient population reflect-
ed by the STOP-Bang model and the AHI are displayed in Table 
1. The mean ± SD scores for the STOP-Bang model for males 
measured 5.2 compared to 3.4 for females. Because male gen-
der is one of  the 8 variables, the maximum score for males is 8, 
versus 7 for females. The distributions of  the STOP-Bang sum-
mary scores for the entire group, males, and females are shown in 
Figure 1. The correlation of  the “STOP BANG” questionnaire 
and the severity of  OSAS by the AHI score was R2 = 0.373. 
The number of  patients in each category of  sleep apnea severity 
(AHI) versus the STOP-Bang model scores is shown in Table 
2. With each incremental increase in the score from 0 to 3, with 
a significant correlation ( R2 = 0.373) the probability of  having 
no sleep apnea diminished, while the probability of  having mild, 
moderate, or severe sleep apnea increased. With any score > 3, the 
probability continuously increased for having severe sleep apnea, 
while the probability for anything else decreased.

Discussions

This study confirms that in a surgical population referred for eval-
uation of  sleep apnea disorder, the STOP BANG[6] can be used 
to estimate the probabilities of  no, mild, moderate, and severe 
obstructive sleep apnea as defined by the AHI. As opposed to 
dichotomizing a continuous variable in which there is no distinc-
tion between a STOP BANG score of  3 and 8, enhanced analy-
sis with the proportional odds logistic regression provides a set 

Table 1. Characteristics of  the Overall Study Population.

Total Screened AHI < 5/H 5 ≤ AHI < 15/H 15 ≤ AHI < 30/H AHI ≥ 30/H
Number 759 150 23 35 43 49

Sex (M/F) 453/306 85/65 8/15 20/15 27/16 30/19
Middle age (years) 49 (18-87) 51 (18-87) 54.5 (18-52) 56.4 (18-87) 55.05 (18-81) 67 (33-87)

Middle BMI (kg/m²) 29.47 32.09 29.80 32.10 32.95 34.75
BMI ≥ 35 (kg/m²) 42 34 2 7 6 19

Hypertension 204 64 7 13 15 29
Diabetes 71 31 10 9 7 4
Tobacco 162 54 4 11 10 29
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of  probabilities for various levels of  severity. Although intuitive, 
this study indicates that the greater a single cumulative score of  
known risk factors as reflected by the STOP BANG question-
naire, the greater the probability of  more severe sleep apnea. Of  
the various models to screen for OSAS, the STOP-Bang model 
has the appeal of  being very straightforward and requires no 
more than a few minutes to complete and score. Chung et al., [8] 
reported a sensitivity of  83.6% for AHI > 5/hr, our data shows 
that there is 90.8% probability of  having an AHI ≥ 5/hr if  the 
score ranges from 3 to 8. Therefore, if  the only intent is to ex-
clude patients who may have any degree of  OSAS from undergo-
ing surgery, then the “STOP BANG” questionnaire appears to 
be a valid initial screening device. To the extent that the AHI is 
a valid parameter for defining this complex syndrome, the com-
posite STOP-Bang model score provides a method for stratify-
ing patients into categories of  sleep apnea. For example, if  the 
“STOP BANG” score is 6, then the corresponding probability 
of  having severe OSAS is quite high (49.4%, 71.1%, and 83%, re-
spectively), and further evaluation is relatively urgent. If  the score 
is 3-5, then the probabilities of  mild, moderate, and severe OSA 
are more evenly balanced. Greater discrimination between cases 
of  no, mild, and moderate sleep apnea may not be possible due 
to the intrinsic deficiencies of  the “STOP BANG” questionnaire 
and limitations imposed by defining sever item of  OSAS by only 
the AHI. The presence of  clinically significant sleep disordered 
breathing found in patients with a composite score of  0-2 sug-
gests that the number of  false negatives may be substantial and 
that there are other risk factors not identified by this question-
naire. Note, however, that there were relatively few subjects in 

these low-risk categories, probably because specific population 
tested consisted predominantly of  patients referred for OSAS. 
In our own study, we showed that there is a positive correlation 
between the ordinal scales of  the “STOP BANG” questionnaire 
score with the AHI. A degree of  underlying uncertainty regarding 
the probabilities distribution may be created because each point 
of  the STOP Bang score was given equal weight. In fact, our data 
indicate that a weighted model for each response improves pre-
diction over the linear model. With additional data, it will be easier 
to detect differences in the effects of  the STOP BANG predic-
tors so that models with better information may be derived. The 
“STOP BANG” questionnaire also does not include other risk 
factors, such as craniofacial morphology, and comorbidities such 
as diabetes, coronary artery disease, and stroke [9]. Lastly, these 
findings may be criticized because we studied a surgical popu-
lation referred for evaluation of  sleep disorders. The statistical 
method used (proportional odds logistic regression) gives greater 
information than a yes/no risk determination. Whether or not the 
probabilities observed in this study apply exactly to other clinic or 
general populations is not known, but the concept of  increasing 
risk factors being associated with greater likelihood for the pres-
ence of  more severe sleep apnea is intuitive and seems reason-
able. It is implausible that a SBM score of  7-8 in any population 
would be less predictive of  severe OSA; however, the accuracy of  
discriminating no, mild, and moderate disease in a less selective 
population with a lower prevalence of  OSA is unknown and the 
validity and application of  these results in a more general or dif-
ferent clinical population must be established. The STOP-Bang 
questionnaire has already been successfully applied in preopera-

Figure 1. Distribution of  affirmative STOP BANG responses.
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Table 2. Number of  Patients with Sleep Apnea Vs. Positive Stop Bang Questionnaire.

STOP BANG Severity of  OSAS
None Mild Moderate Severe

0 2 1 0 0
1 4 6 3 3
2 7 5 6 4
3 3 6 7 3
4 2 7 10 8
5 2 5 8 14
6 2 2 4 9
7 1 2 4 6
8 0 1 1 2
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tive screening [10]. The stratification of  patients based on “STOP 
BANG” questionnaire score is interesting to indicate the patient 
with must have an urgent sleep disorder test [11].

Conclusion

The STOP BANG questionnaire provides a simple method for 
screening, estimating the AHI severity, and triaging patients for 
testing. Using the SBM to provide sets of  probabilities may pro-
vide greater guidance to clinical decision making than a dichoto-
mous analysis. This concept needs to be verified in a larger clinical 
trial.
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