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Introduction

Obstructive Sleep Apnea (OSA) affects ~9-24% of the
general population, a large number of subjects remain
undiagnosed while the majority of them, undiagnhosed,
would be affected by moderate-to-severe OSA. These
subjects are predisposed to an increased risk of
complications, and for surgical patients, such risk is for
perioperative cardiac, respiratory and alrway
complications. 1-2]

Methods

In the present work, we report the quality-assurance
analysis of 9 months assessment in a preoperative clinic of
a teaching hospital: our main objective was to evaluate the
effectiveness (real world clinical efficacy) of a novel
predictive model based on a STOP-BANG [3] modified 4
(SBm) in diagnosing OSA based on clinical history taking.

Data was collected from May 2013 to January 2014 as part
of a Hospital clinical-quality monitoring program at the
University of Texas Health-Memorial Hermann Hospital-
Texas Medical Center at Houston, utilizing a dedicated
sheet. Patients were prospectively screened based on
STOP-BANG, Mallampati, thyromental distance (TMD). Five
risk factors were defined HIGH weight (a priori) for the
modified model (SNORING, APNEAS, NECK, BMI, Mall 3-4,
Male/Female postmenop). Frequencies of primary
variables were assessed. The sensitivity and specificity of
STOP-BANG was based on a recognized cutoff of 4 and 5
risk factors 131 and a model analysis utilizing a novel
strategy was then applied to improve sensitivity of the
screening test. Different combination of 4-5 general risks
factors and or 3 high risk factors were evaluated.
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Results

A total of 1937 patients’ questionnaires were collected during the
review period. Based on distribution of OSA risk, twelve percent
(N=236) were OSA known by history. The stratification in the
different risk categories showed a linear correlation between the
history of OSA and the associated risks factors. The standard model
of stratification, based on 4 or 5 risks factors, showed respectively
0.67 Sens and 0.83 Spec, and 0.50 Sens and 0.92 Spec. Based on the
new applied model though the sensitivity and specificity improved to
0.85 and 0.62 and 0.84 and 0.68 respectively, at 4 or 5 cut off.
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Table 1. Demographical distribution of OSA history, STOP-BANG Risk Factors and stratification Risk Categories of OSA

YES (N=236) No (N=1701)

TP: 157 (66.5%) FP: 295 (17.3%)

FN: 79 (33.5%) TN: 1406 (82.7%)

Table 2A. Frequency table of OSA and Risk factors based on a cut off of 4.

Sensitivity=TP/(TP+FN)=0.67; Specificity=TN/(TN+FP)=1561/(1561+140)=0.83

Diagnostic rule: Based on frequencies of risk factor distribution and history of OSA, we use 4 as a criteria to define TP (True Positive),
FP (False Positive), TN (True Negative), FN (False Negative); TP: OSA+ and > 4 RF; FN: OSA+ and <= 4 RF; TN: OSA- and <= 4RF; FP:
OSA-and > 4.

YES (N=236) No (N=1701)

TP: 118 (50.0%) FP: 140 (8.2%) <0.0001

FN: 118 (50.0%) TN: 1561 (91.8%)

Table 2B. Frequency table of OSA and Risk factors based on a cut off of 5.

Sensitivity=TP/(TP+FN)=0.5; Specificity=TN/(TN+FP)=1561/(1561+140)=0.92

Diagnostic rule: Based on frequencies of risk factor distribution and history of OSA, we use 5 as a criteria to define TP (True Positive),
FP (False Positive), TN (True Negative), FN (False Negative); TP: OSA+ and > 5 RF; FN: OSA+ and <= 5 RF; TN: OSA- and <= 5RF; FP:
OSA-and > 5.

YES (N=236) No (N=1701)
Positive TP: 201 (85.2%) FP: 648 (38.1%) <0.0001
Negative FN: 35 (14.8%) TN: 1053 (61.9)

Table 3A. Frequency table of OSA and Risk factors based on a cut off of 4 for generic STOP BANG risk factors and or 3 High Risk
Factors.

Sensitivity=TP/(TP+FN)=0.85; Specificity=TN/(TN+FP)=1053/(1053+648)=0.62

Diagnostic rule: Based on frequencies of risk factor distribution and history of OSA, we use 4 as a criteria to define TP (True Positive),
FP (False Positive), TN (True Negative), FN (False Negative); TP: 1) OSA+ and > = 4 RF in general (the modified 9 RF based on stop-
bang with higher sensitivity) and/or 2) OSA+ and at least 3 high RF, FN: OSA+ and < = 3 RF in general (Up to 3 RF of the modified 9 RF
based on stop-bang) and < 3 high RF (up to 2), i.e., most of other OSA+ if they are not considered as TPFP: OSA- and >= 3 high RF
and/or >= 4 general, TN: selected other OSA -

- YES (N=224) No (N=1701) -

Positive TP: 189 (84.4%) FP: 539 (31.7%) <0.0001

Negative FN: 35 (15.6%) TN: 1162 (68.3%)

Table 3B. Frequency table of OSA and Risk factors based on a cut off of 5 for generic STOP BANG risk factors and or 3 High Risk
Factors.

Sensitivity=TP/(TP+FN)=0.84; Specificity=TN/(TN+FP)=1162/(1162+539)=0.68

Diagnostic rule: Based on frequencies of risk factor distribution and history of OSA, we use 5 as a criteria to define TP (True Positive),
FP (False Positive), TN (True Negative), FN (False Negative); TP: 1) OSA+ and > =5 RF in general (the modified 9 RF based on stop-
bang with higher sensitivity) and/or 2) OSA+ and at least 3 high RF, FN: OSA+ and < = 3 RF in general (Up to 3 RF of the modified 9 RF
based on stop-bang) and < 3 high RF (up to 2), i.e., most of other OSA+ if they are not considered as TPFP: OSA- and >= 3 high RF
and/or >=5 general, TN: selected other OSA -

Discussion

OSA is a frequent clinical condition, and high risk patients
are prevalently undiagnosed. Utilizing our modified version
of STOP-BANG questionnaire with risk weighted frequency
adjustment model, the Sensitivity (screening power) of
SBm could be improved to 85%.
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