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NoSAS score, STOP Bang questionnaire and Epworth sleepiness scale

in screening for OSA patients of different ages
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Abstract: Objective To compare the predictive value of NoSAS score, STOP-Bang Questionnaire (SBQ) and Epworth
sleepiness scale(ESS) in the screening of different ages patients with obstructive sleep apnea ( OSA). Methods A
retrospective analysis of the clinical data of 1 954 snorers who went to the sleep center of Tianjin Medical University
General Hospital for overnight polysomnography (PSG) monitoring from January 2017 to December 2021. According to
age, there were 41 cases in juvenile group, 818 cases in youth group, 925 cases in middle-aged group and 170 cases in
elderly group. According to the apnea hypopnea index (AHI), 5~ 15, > 15~ 30 and >30 times/h of AHI were
determined as mild, moderate and severe OSA respectively. After calculating NoSAS, ESS and SBQ scores and drawing
the ROC curve of the subjects, the sensitivity, specificity, positive predictive value and negative predictive value were
analyzed and compared among NoSAS, ESS and SBQ scores. Results When AHI >15 and >30 times/h, the AUCs of
NoSAS(0.780, 0.922, respectively) in juvenile group were significantly higher than those of SBQ and ESS, with more
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than moderate predictive value for the diagnosis of moderate-to-severe OSA. In youth group, when AHI=5, > 15 and >
30 times /h, AUSs of NoSAS(being 0.837, 0.786 and 0.762, respectively) and SBQ( being 0.843, 0.786 and 0.775,
respectively ) had moderate predictive value for the diagnosis of OSA and its severity. In middle-aged and elderly group,
when AHI=S5 times /h, NoSAS had the highest predictive value, with an AUC value of 0.761 and 0.800; and as AHI >
15 times /h, AUC of SBQ was 0.706 and 0.722, respectively, which had the highest predictive value in the diagnosis of
moderate and severe OSA. When SBQ =3 was used as the cutoff to predict OSA in four different age groups, its
sensitivity and negative predictive value were mostly higher than those of NoSAS and ESS, but the specificity of ESS was
the highest, followed by NoSAS and SBQ. Conclusion In the adolescent population, NoSAS are suitable for screening
patients with moderate and severe OSA. In the young population, SBQ and NoSAS have better screening effects for OSA
and its severity, and SBQ) is more sensitive. NoSAS has a good screening ability for OSA in middle-aged and elderly
population, but SBQ has a more significant screening effect for moderate and severe OSA. In clinical work, appropriate

scales should be selected according to the age stratification of patients as a screening tool for OSA, so as to screen out
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people at high risk of OSA more accurately.
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Tab. 1 Comparison of general data of different age groups

WiH AR (n=41) FAEH (n=818) HAEL (n=925) ZAEA(n=170)  X*/H/F 1§ Pa
PERI(CH /L, ) 23/18 590/228 675/250 90/80" 33.066 <0.001
PR, M(Pys ,Prs) ] 13(12,16) 35(30,39)° 55(50,60) 70(67,73)®  15889.743 <0.001
BMI(&+s) 29.1£9.3 32.4+8.0 29.1+5.2" 27.5+4.3" 111.008 <0.001
i (cm, xts) 38.0£6.0 42.0+4.0° 41.0£4.0" 40.0£4.0> 66.141 <0.001
NoSAS[ 43, M(Py5,P35) ] 7(4,11) 11(7,13)* 11(8,13)* 11(8,15)* 61.887 <0.001
SBQ[ 43, M(Pys,Ps5) ] 3(2,3) 4(3,5)® 5(4,6)" 5(4,6)" 170.086 <0.001
ESS[ 43, M(Pys,Ps5) ] 4(1,6) 7(3,12)° 9(4,15)® 8(4,13)° 49.522 <0.001
AHI[ K /h, M(P,5,P35) ] 6.1(2.4,12.2) 41.8(13.7,71.7)* 43.9(21.0,67.1)° 35.8(16.4,57.1)* 65.915 <0.001

1 5AAEH ML, *P<0.05; S 4EA L, " P<0.05; Srh4E2H AR L, © P<0.05,,
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Tab. 2 Prediction of AUC of OSA by three scales with different AHI cutoff points in patients of different ages

[ AUC(95%CI) ]
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*2
AHT s (E e
AR
AHI=S5 /h NoSAS 0.629(0.456~0.802)
SBQ 0.681(0.516~0.846)
ESS 0.513(0.330~0.696)
AHI>15 &/h NoSAS 0.780(0.607~0.953)
SBQ 0.729(0.541~0.917)
ESS 0.506(0.252~0.759)
AHI>30 %&/h NoSAS 0.922(0.824~1.000)
SBQ 0.831(0.664~0.998)
ESS 0.598(0.283~0.913)

0.837(0.788~0.886)
0.843(0.795~0.891)
0.661(0.602~0.719)
0.786(0.751~0.822)
0.786(0.750~0.823)
0.680(0.641~0.718)
0.762(0.729~0.795)
0.775(0.743~0.807)
0.693(0.657~0.729)

0.761(0.692~0.830)
0.726(0.656~0.796)
0.612(0.521~0.703)
0.703(0.652~0.753)
0.706(0.658~0.753)
0.624(0.567~0.681)
0.689(0.652~0.725)
0.692(0.657~0.727)
0.649(0.612~0.686)

0.800(0.641~0.959)
0.731(0.548~0.914)
0.623(0.465~0.781)
0.693(0.595~0.791)
0.722(0.619~0.824)
0.656(0.555~0.758)
0.699(0.620~0.778)
0.713(0.633~0.793)
0.663(0.581~0.744)
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Tab. 3 Efficacy of three scale scores in predicting OSA for patients of different ages

AHI=5 k/h

AHI>15 &/h AHI>30 &X/h

231 e , , , , , ,
WS R g e TSE BRE g g SEERRE gl g

/AR NoSAS 0.455 0.632 0.588 0.500 0.625 0.636 0.294 0.875 1.000 0.649 0.235 1.000
SBQ 0.636 0.632 0.667 0.600 0.750 0.545 0.286 0.900 1.000 0.541 0.190 1.000

ESS 0.227 0.895 0.714 0.500 0.125 0.818 0.143 0.794 0.250 0.838 0.143 0.912

HAEYL NoSAS 0.734 0.763 0.966 0.237 0.810 0.624 0.843 0.568 0.859 0.529 0.693 0.751
SBQ 0.890 0.637 0.958 0.386 0.942 0.883 0.977 0.742 0.971 0.326 0.641 0.902

ESS 0.412 0.813 0.953 0.130 0.466 0.799 0.853 0.375 0.519 0.770 0.737 0.563

REE) NoSAS 0.785 0.553 0.970 0.121 0.815 0.493 0.899 0.326 0.848 0.378 0.713 0.577
SBQ 0.962 0.213 0.958 0.233 0.976 0.169 0.866 0.558 0.987 0.107 0.668 0.814

ESS 0.538 0.617 0.963 0.067 0.563 0.655 0.900 0.214 0.616 0.628 0.751 0.474

PR NoSAS 0.815 0.750 0.985 0.167 0.835 0.378 0.828 0.389 0.867 0.319 0.634 0.639
SBQ 0.944 0.125 0.956 0.100 0.962 0.135 0.800 0.500 0.980 0.111 0.600 0.800

ESS 0.463 0.750 0.974 0.650 0.504 0.730 0.870 0.290 0.571 0.708 0.727 0.548
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