. . Sleep Medicine and Psychophysiology
Original Article R ST B 4G, 5005

x = /\ X
ASMATIT HME O[30t HYY +HFREFY N
Diagnosis of Obstructive Sleep Apnea Syndrome Using
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B ABSTRACT

Objectives: The gold standard for diagnosing obstructive sleep apnea syndrome (OSAS) is nocturnal polysomnography (NPSG).
This is rather expensive and somewhat inconvenient, however, and consequently simpler and cheaper alternatives to NPSG have
been proposed. Oximetry is appealing because of its widespread availability and ease of application. In this study, we have
evaluated whether oximetry alone can be used to diagnose or screen OSAS. The diagnostic performance of an analysis algorithm
using arterial oxygen saturation (SaQOy) base on ‘dip index’, mean of Sa0,, and CT90 (the percentage of time spent at 5a0,<90%)
was compared with that of NPSG.

Methods: Fifty—six patients referred for NPSG to the Division of Sleep Studies at Seoul National University Hospital, were randomly
selected. For each patient, NPSG with oximetry was carried out. We obtained three variables from the oximetry data such as the dip
index most linearly correlated with respiratory disturbance index (RDI) from NPSG, mean SaO;, and CT90 with diagnosis from NPSG.
In each case, sensitivity, specificity and positive and negative predictive values of oximetry data were calculated.

Results: Thirty—nine patients out of fifty—six patients were diagnosed as OSAS with NPSG. Mean RDI was 17.5, mean Sa0, was
94.9%, and mean CT90 was 5.1%. The dip index [4%—4sec] was most linearly correlated with RDI (r=0.861). With dip index [4%—
4sec]>2 as diagnostic criteria, we obtained sensitivity of 0.95, specificity of 0.71, positive predictive value of 0.88, and negative
predictive value of 0.86. Using mean Sa0,<97%, we obtained sensitivity of 0.95, specificity of 0.41, positive predictive value of
0.79, and negative predictive value of 0.78. Using CT90=>5%, we obtained sensitivity of 0.28, specificity of 1.00, positive predictive
value of 1.00, and negative predictive value of 0.38.

Conclusions: The dip index [4%—4sec] and mean Sa0,<97% obtained from nocturnal oximetry data are helpful in diagnosis of
OSAS. CT90<5% can be also used in excluding OSAS. Sleep Medicine and Psychophysiology 2002 ; 9(1) : 34-40
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Table 1. Demographic and polysomnographic data

Diagnosis OSAS (n=39) Others (n=17)
Sex (Male/Female) 30/9 9/8
Age (years) 51.5+10.1 43.7+13.8
SPT (minutes) 423.6+61.8 379.3+75.4
TST (minutes) 379.3+75.4 338.9+87.2
Sleep Efficiency (%) 87.5+11.4 82.6+16.2
RDI (/hour) 25.0+18.1 03+ 1.1
Mean SaO: (%) 94.4+ 2.3 96.1+ 1.6
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Table 2. Correlation coefficients of each dip index variable

4 sec 8 sec 12 sec 16 sec 20 sec

3% 0.842 0.848 0.849 0.808 0.778
4% 0.861 0.859 0.859 0.791 0.766
5% 0.845 0.836 0.837 0.755 0.765
6% 0.822 0.808 0.809 0.735 0.770
7% 0.791 0.779 0.779 0.732 0.741
8% 0.768 0.740 0.740 0.717 0.740
9% 0.734 0.722 0.722 0.742 0.701
10% 0.720 0.710 0.710 0.725 0.639
11% 0.698 0.705 0.705 0.717 0.619
12% 0.685 0.688 0.688 0.681 0.634
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Fig. 1. Correlation between RDI scores and DI [4%—4sec]. DI :
dip index, RDI : respiratory disturbance index.

Table 3. Diagnostic results of OSAS by DI, mean SaO2, and CT90 in comparison with NPSG

o NPSG Dx Dx by oximetry o o
Criteria Sensitivity Specificity
OSAS (+) OSAS (-) I FN FP N
Dip Index
DI (4%—4sec) =6 39 17 32 7 2 15 0.82 0.88
DI (4%—4 sec) =5 39 17 32 7 3 14 0.82 0.82
DI (4%—4sec) =4 39 17 34 5 5 12 0.87 0.71
DI (4%—4sec) =3 39 17 34 5 5 12 0.87 0.71
DI (4%—4sec) =2 39 17 37 2 5 12 0.95 0.71
Mean SaO2
Sa02 <94% 39 17 14 25 2 15 0.36 0.88
Sa02<95% 39 17 19 20 5 12 0.49 0.71
Sa02<96% 39 17 31 11 0.79 0.65
Sa02<=97% 39 17 37 10 7 0.95 0.41
Sa02<98% 39 17 39 16 1 1.00 0.06
CT90
CT90=>5% 39 17 11 28 0 17 0.28 1.00
CT90=>4% 39 17 12 27 1 16 0.31 0.94
CT90=>3% 39 17 18 21 1 16 0.46 0.94
CT90=2% 39 17 18 21 1 16 0.46 0.94
CT90=1% 39 17 20 19 1 16 0.51 0.94
CT90=>0.5% 39 17 23 16 2 15 0.59 0.88

NPSG : nocturnal polysomnography, OSAS : obstructive sleep apnea syndrome, DI :

FP : false positive, TN : true negative
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