20059 58 HASEE ==X H 42 A SCH 3 = 47

=2 2005-428C-3-7
Auhisla-S o] &3k HAl FEFSE HE
(Detection of Obstructive Sleep Apnea Using Heart Rate Variability)
454,249

(Ho-Seon Choi and Sung-Pil Cho)

ot
=4

t0

HAd - £ FdFRE YeElE dE 402 F19 Axg 47 ¥z, 18, 749 5L L3
‘i’} oz} "‘J‘_ 3% U F A, EdA 59 FPE 2T 4 Jorz 19 A oF H HEE HEIE AL
£ Fo3t} o2 A AMEHA Sl FEGYAMNE oY 71X BAAEE A FAHSEZ BHsn v §o] Bo|] =+ o
ol qlrk o3 F v Bnedly] 8 AL £ YANZE AN A FUTIEF A B I dasdg,
AT 94 FUFLES A AT 4T BANIRA AAE AMIE 0|43l PhysioNetdllH AFdte
FARESE gx9 AAL dHolHary 18zt R-R 349 BFy EFEHA 18ln R-R 1E3% ST 2719 power
spectrum 5-& AP T, o] AAH HEFoH WA FUREE AE duES ALt gy daFel
AAE A8 HLsly HAE A% 3718 A3 HE 8066%9 sensitivityd} 95.25%2) specificityE 23e9 o8 & &
AT A HEFAEE S F84S Fatgth

onﬂ

:lér«l&

Abstract

Obstructive Sleep Apnea (OSA) is a representative symptom of sleep disorder caused by the obstruction of upper airway.
Because OSA causes not only excessive daytime sleepiness and fatigue, hypertension and arrhythmia but also cardiac arrest
and sudden death during sleep in the severe case, it is very important to detect the occurrence and the frequency of OSA.
OSA is usually diagnosed through the laboratory-based Polysomnography (PSG) which is uncomfortable and expensive.
Therefore researches to improve the disadvantages of PSG are needed and studies for the detection of OSA using only one
or two parameters are being made as alternatives to PSG. In this paper, we developed an algorithm for the detection of
OSA based on Heart Rate Variability (HRV). The proposed method is applied to the ECG data sets provided from PhysioNet
which consist of learning set and training set. We extracted features for the detection of OSA such as average and standard
deviation of 1 minute R-R interval, power spectrum of R-R interval and S-peak amplitude from data sets. These features
are applied to the input of neural network. As a result, we obtained sensitivity of 83.66% and specificity of 95.25%. It shows
that the features suggested in this study are useful to detect OSA.
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Fig. 4. Changes of S-wave amplitude during the apnea

and spectrogram.
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Table 1. Information of sleep data for learning set.
—
Group dlole]  [& Hol(¥) T;L‘;j%% @?g&
a0l 489 470 19
a02 528 420 108
a03 519 246 273
a04 492 453 39
a05 454 276 178
a06 510 206 304
a07 511 322 189
208 501 189 312
a9 495 381 114
A al0 517 100 417
all 466 222 244
al?2 577 534 43
al3 495 244 251
ald 509 383 126
al5 510 368 142
alé 482 320 162
al7 485 158 327
al8 489 438 51
al9 502 205 297
220 510 315 195
b0l 487 19 468
b02 517 93 424
B b03 441 73 368
b04 420 10 410
b05 424 57 367
c01 473 0 473
c02 490 1 489
c03 454 0 454
c04 461 0 461
c c05 466 3 463
c06 468 "1 467
c07 429 4 4925
c08 513 0 513
c09 451 2 449
c10 419 1 418
3§ 16,954 6,514 10,440
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Table 2. Information of sleep data for test set.
A =3
Grow | Holel | Wol(w)| T rEE | BRI
A %01 511 375 136
A x02 469 209 260
B x03 465 12 453
C x04 482 0 482
A %05 504 316 188
C x06 450 0 450
A x07 507 240 267
A x08 516 324 192
A x09 507 167 340
B x10 510 9 414
B x11 457 13 444
B x12 506 57 449
A x13 506 292 214
A x14 489 439 50
A x15 519 200 319
B x16 515 65 450
C x17 400 1 399
C x18 459 2 457
A x19 490 407 83
A x20 474 264 210
A x21 509 120 389
C x22 482 2 480
A x23 532 119 413
C x24 429 1 428
A x25 509 291 218
A x26 517 344 173
A x27 497 487 10
A x28 444 433 11
C x29 470 0 470
A x30 510 326 184
A x31 553 516 37
A x32 537 425 112
C x33 473 -3 470
C x34 475 4 471
C X35 483 0 483
A 17,156 6,550 10,606
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Table 3. Restlts of detection for sleep apnea.

djo]g Apnea Normal Sens. (%) Spec. (%)
x01 375 136 90.67 70.59
x02 209 260 85.65 91.92
x03 12 453 41.67 99.34
x04 0 482 - 100.00
x05 316 188 86.71 86.17
x06 0 450 - 100.00
x07 240 267 91.67 86.52
x08 324 192 88.89 88.54
x09 167 340 71.86 91.18
x10 96 414 92.71 97.34
x11 13 444 69.23 99.55
x12 57 449 89.47 98.00
x13 292 214 96.23 90.19
x14 439 50 88.61 42.00
x15 200 319 92.00 93.42
x16 65 450 63.08 97.78
x17 1 399 0 99.50
x18 457 100.00 100.00
x19 407 83 86.00 50.60
x20 264 210 90.15 90.48
x21 120 389 82.50 97.43
x22 2 480 100.00 99.79
x23 119 413 83.19 96.85
x24 1 428 0.00 100.00
x25 291 218 93.13 92.66
x26 344 173 91.86 88.44
x27 487 10 92.81 40.00
x28 433 11 95.15 45.45
%29 0 470 - 99.79
x30 326 184 93.56 82.07
x31 516 37 93.22 37.84
x32 425 112 87.06 73.21
x33 3 470 100.00 100.00
x34 4 471 75.00 99.79
x35 0 483 - 100.00
A 6,550 1,0606 89.66 95.25
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