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Background and Objectives A lack of investigators for polysomnography has risen due to
increased demand since health insurance started to cover the cost of the test. We examined the
reliability of the automated scoring of polysomnography, which has been deployed to improve

this imbalance.

Subjects and Method We analyzed the data of 20 patients who underwent level 1 polysom-
nography from April 1 to July 27, 2019. The software from Noxturnal (Nox Medical) was used
for the scoring of the Polysomnography data. Each of the polysomnographic data was scored
both by the automated scoring system and by a skilled technician.
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Twenty patients were analyzed. There was no significant difference between auto-
mated scoring and manual scoring in sleep latency, apnea index, and rapid eye movement
sleep stage ratio. However, the concordance rate of the sleep stage by epoch was 83.32%, and
there was a significant difference with regards to apnea-hypoapnea index (AHI) and respiratory
disturbance index (RDI). Two obvious errors were noted in the automated scoring that could
be easily fixed; the failure to recognize wakefulness during sleep and the fragmentation of re-
spiratory events. When two errors were corrected, many differences in polysomnography pa-
rameters, including AHI and RDI, were eliminated.

Conclusion It showed 80% coincidence of epoch in the sleep stage between the automated
scoring and manual scoring. However, there was no difference in AHI and RDI when the frag-
mented respiratory events of the automated scoring were adjusted. Therefore, automated scor-
ing is considered to be useful if only a little modification could be made.
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Obstructive sleep apneas -
Sleep monitoring.
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Baseline characteristics
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Comparison of Polysomnographic parameters
between groups
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Table 1. Baseline characteristics of the study population

Category Results
Number of patients 20
Gender (male:female) 15:5
Age (years) 49 (39-58)

Height (cm) 170.0 (158.3-171.8)
Weight (kg) 66.0 (61.0-84.8)
BMI (m*/kg) 24.9 (22.3-28.1)
Average SpO2 (%) 94.1 (93.3-94.7)
Minimum SpO2(%) 84.5(81.0—87.0)

BMI: body mass index, SpO2: denotes saturation of oxygen
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68.4%(p=0.001) 5 cH Table 2).

Sleep stage

wuto] - AF5st #=0] B9 NI 3.2%, N2= 54.8%,
N3 19.0%%.00 AARAF TEQ] A9 NI 21.0%, N2=
48.1%, N3+= 12.0%%1. non-REM$H9] HE A= 24
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Respiratory event
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Sleep stage in particular patient
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Table 2. Comparison between automated scoring and manual scoring according to each category

Category Auto scoring (n=20) Manual scoring (n=20) p-value*
TST (min) 340.8 (298.0-393.9) 299.3 (235.4-379.1) 0.001
Sleep latency (min) 17.9 (5.3-33.9) 18.0 (9.4-31.3) 0.619
REM latency (min) 75.8 (5.4-109.3) 139.0 (85.9-219.3) 0.001
WASO (min) 67.3 (34.5-104.4) 104.3 (35.8-151.2) 0.001
Sleep efficiency (%) 79.4 (67.5-85.4) 68.4 (54.1-84.4) 0.001
Sleep stage N1 3.2(2.2-4.8) 21.0 (11.0-37.0) <0.001
Sleep stage N2 54.8 (49.0-67.8) 48.1 (41.5-53.2) 0.015
Sleep stage N3 19.0 (12.9-27.8) 12.0 (6.1-21.3) 0.000
Sleep stage REM 17.6 (11.5-23.5) 17.2 (10.1-21.1) 0.249
Al (events/hours) 3.3(1.2-12.6) 3.4(1.1-8.1) 0.164
HI (events/hours) 12.9 (5.5-21.2) 8.9 (3.6—16.4) 0.001
AHI (events/hours) 17.9 (7.9-34.1) 13.6 (5.6—26.9) <0.001
RDI (events/hours) 17.9 (7.9-34.1) 14.0 (5.6—26.9) <0.001

*Wilcoxon signed-rank test was used to compare values between autoscoring and manual scoring. TST: total sleep time, WASO:
wake after sleep onset, Al: apnea index (events/hours), HI: hypopnea index (events/hours), AHI: apnea-hypopnea index (events/

hours), RDI: respiratory disturbance index
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Fig. 1. Examples of fragmented respiratory events. A discrepancy was originated from fragmented respiratory events. Note that the re-
spiratory event that was counted as one respiratory event (event 1+event 2) in manual scoring was counted as two respiratory events
(event 1 & event 2) in automated scoring.

Table 3. The results of the correction of the fragmented respiratory events and missed wake epochs

Category Manual scoring (n=20) Corrected scoring (n=20) p-value*
TST (min) 299.3 (235.4-379.1) 282.7 (222.8—368.5) 0.024
Sleep latency (min) 18.0 (9.4-31.3) 20.3 (11.6-31.1) 0.807
REM latency (min) 139.0 (85.9-219.3) 92.7 (57.0—146.8) 0.009
WASO (min) 104.3 (35.8—151.2) 116.0 (45.4-166.2) 0.013
Sleep efficiency (%) 68.4 (54.1-84.4) 68.1 (50.4-84.7) 0.099
Sleep stage N1 21.0(11.0-37.0) 2.3(1.6-3.2) <0.001
Sleep stage N2 48.1 (41.5-53.2) 56.4 (51.3-68.0) 0.005
Sleep stage N3 12.0 (6.1-21.3) 20.2 (14.9-28.9) <0.001
Sleep stage REM 17.2 (10.1-21.1) 15.9 (12.5-22.3) 0.749
Al (events/hours) 3.4(1.1-8.1) 3.2(0.8-9.9) 1.000
HI (events/hours) 8.9 (3.6—16.4) 10.7 (4.4-19.3) 0.026
AHI (events/hours) 13.6 (5.6-26.9) 15.5 (5.8-29.0) 0.170
RDI (events/hours) 14.0 (5.6—26.9) 15.5(5.8—29.0) 0.140

=Wilcoxon signed-rank test was used to compare values between autoscoring and manual scoring. TST: total sleep time, WASO:
wake after sleep onset, Al: apnea index (events/hours), HI: hypopnea index (events/hours), AHI: apnea-hypopnea index (events/
hours)
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Table 4. Comparison between automated scoring and manual scoring according to each epoch of patients

Number of epochs Aauto NTauto N2auto N3auto Rauto i:)g;k;ﬁ;gf N:r;f;:sof Cor:;:;r ?;)n ce
Number of epoch (P1+P2) 204 32 713 405 370 1435 1724 83.32
P1
Amanual 78 1 17 3 ) 78 105 74.3
N1 manual 10 13 31 2 39 13 95 13.7
N2wmanual 0 4 320 4 1 320 329 97.3
N3manual 0 0 18 166 0 166 184 90.2
Rmanual 1 0 7 0 158 158 166 95.2
P2
Amanual 101 2 4 0 22 101 129 78.3
NTmanual 7 2 16 1 10 2 36 5.6
N2manual 6 3 279 29 16 279 333 83.8
N3wmanual 1 0 1 200 0 200 202 99.0
Rmanual 0 7 20 0 118 118 145 81.4

P1: Patient #1, P2: Patient #2, Aauto: awakening analyzed by auto scoring, Nlauio: sleep stage N1 analyzed by auto scoring, N2auto:
sleep stage N2 analyzed by auto scoring, N3auio: sleep stage N3 analyzed by auto scoring, Rauo: sleep stage REM analyzed by
auto scoring, Amanuai: awakening analyzed by manual scoring, Nluana: sleep stage N1 analyzed by manual scoring, N2manual:
sleep stage N2 analyzed by manual scoring, N3uenwar: sleep stage N3 analyzed by manual scoring, Ruvenua: sleep stage REM ana-

lyzed by manual scoring. REM: rapid eye movement
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