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(Severity Prediction of Sleep Respiratory Disease Based on Statistical
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Currently, polysomnography is essential to diagnose sleep-related breathing disorders. However, there are

several disadvantages to polysomnography, such as the requirement for multiple sensors and a long reading time. In
this paper, we propose a system for predicting the severity of sleep-related breathing disorders at home utilizing
measurable elements in a wearable device. To predict severity, the variables were refined through a three-step variable
selection process, and the refined variables were used as inputs into three machine-learning models. As a result of the
study, random forest models showed excellent prediction performance throughout. The best performance of the model
in terms of F1 scores for the three threshold criteria of 5, 15, and 30 classified as the AHI index was about 87.3%,
90.7%, and 90.8%, respectively, and the maximum performance of the model for the three threshold criteria classified
as the RDI index was approx 79.8%, 90.2%, and 90.1%, respectively.
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Table 2. Diagnostic Criteria for Sleep Respiratory Disorder

SDB severity AHI & RDI
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Variable
Ratio of Sleep Time in the Lateral Position to

TST
Ratio of Sleep Time in the Supine Position to

Ratio of Saturation below 90%
TST

Ratio of Snoring Time to TST
3% Oxygen Desaturation Index
Lowest Oxygen Desaturation

Ratio of Stage 3 Time to TIB

Mean Oxygen Saturation
Lowest Heart Rate

Stage 1 Time
Stage 3 Time

1
2
3
4
7
10

11
= We A A dolH

Table 4. Significant variables according to the AHI index

threshold of 5 after stepwise selection

=

0.00
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0.00
0.00
0.00
099
0.00
0.00
0.00

p-value

-0.15
0.16
0.07
0.04

-0.07
0.00

-0.37
0.10
0.21

Correlation

Variable
Sex
Age
BMI
Time in Bed (TIB)
Total Sleep Time
(TST)

Sleep Latency
Lowest Oxygen
Desaturation
Mean Heart Rate
Lowest Heart Rate

6
27
28

Table 3. Results of correlation analysis based on AHI index
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Table 5. Comparison of severity prediction results based on

AHI index
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