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[ Abstract] Objective To explore the effect of objective sleep quality on cardiac autonomic function in patients with obstruc-
tive sleep apnea ( OSA). Methods A total of 3442 subjects suspected of OSA were enrolled. Sleep parameters were obtained
through polysomnography. Cardiac autonomic function was evaluated using heart rate variability (HRV) indicators, Multiple linear
regression analysis and mediation analysis were employed to clarify the associations and action pathways. Results  The severity of
OSA was classified into four categories. Among the 3442 subjects, 616 cases were normal. There were 527 cases with mild OSA,
547 cases with moderate OSA and 1752 cases with severe OSA. With the increase in OSA severily, the proportions of sleep stages 1
and 2 and the microarousal index ( MAI) increased, while the proportions of slow-wave sleep and rapid eye movement (REM) sleep
decreased. The mean heart rate (MEANHR) and low frequency/high frequency ratio (LF/HF ratio) also elevated. The standard
deviation of normal-to-normal intervals (SDNN) in severe OSA group had statistically significant differences compared with the other
groups. Multiple regression analysis showed that the proportion of REM sleep was independently negatively correlated with MEAN-
HR. The proportion of sleep stage 1 was independently positively correlated with LF/HF ratio. MAI was independently positively cor-
related with SDNN, and the apnea-hypopnea index ( AHI) was significantly associated with MEANHR, LF/HF ratio and SDNN, all
three HRV indicators. Mediation analysis confirmed that objective sleep quality was an important mediator in the association between
AHI and HRYV indicators. MAI had the strongest mediating effect (accounting for 74. 85% of the total effect) , followed by the pro-
portion of REM sleep (2.75%) and sleep stage | (7.08%). Conclusions Objective sleep quality in patients with OSA declines
as the severity of OSA increases. Elevated MAI is the most significant mediator of cardiac autonomic function impairment. The treat-
ment of OSA needs to simultaneously improve the hypoxia and sleep quality.
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REL S5 4 B I I W% 425 1 ( obstructive sleep apnea, BV, 0SA 5ELR . BILE, DL EZELMLE
OSA) & —F i W A9 BE IR B2 75 | 29 2 ~ 14% 19 A% PJA ( cardiovascular disease, CVD) HY & Jii XU P& 1 fin
Higm a8 MEnEMRENEIRR  BUMHEX, B OGS0 5 00 B EME Tk
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BB PR 2% 75 2026 4E 9 A4 23 B4 5 1)

B A RIS SRT , IR IR R fit 26 OSA
BEAEMNLDEAT FERN AR, O
B E M ThREAYIE R A M R4S 8 ¥ 3 T I ik 0 58
A% 544 (heart rate variability, HRV ) 3€#: 47, HRV &
BT R R A 22 R AT R A 20 sh AL R AR T RY
OBEE#IAE{L, —4% HRV 247 878 HRV ##5
A 3 I % {52 I 38 < #5 3 (apnea-hypopnea index,
AHI) iTf5 80 OSA EEREZ RFEBEXRY,
RGN AHT AT 34 1% M AR & JE A 2 BE, B3
— BT RE TR SE AR 0SA AR ™ H 78 jF 5,
HATRNFE, BRT OSA w18 I 4 M o | B B
Fr B Ak | A A B R 45 M S0 2R L AT REZE CVD FI B £
P 22 D) BB 5 18 ( cardiac autonomic dysfunction, CAD)
FREIEXTEEN/EHR, A, BRIW A EE
OSA B3 HRV 19722 1t 2 I J5 Mk AR BT B 30 AR 19 B
BJER, B REF R (RIS RER)
FEEREMERNET, UENTITRESERE
OSA A9 18 1 K & I E , 0 3820 e i 5 W R R &
MR EBIRE, I, FESEEEES (con-
tinuous positive airway pressure, CPAP )£} OSA HY
—2R349T, BRERE LA, (B B F T BORE,
Al RE SR MO EIR R B REA x, RUFRETT
FE OSA FH 1% Pk 4 i JiF -5 B IR AH O IR 25 4] 3t ]
PO IE B EMETESD, X CVD KBS =4
2,

1 &BR5HE

1.1 —fER HA2012F1AF201741 A
M2 T L35 K FE B S A R E B i R 52 18
ZAIEEML. OSA B 3442 B, AMRHE . QF I =
18 5 ; QFF7E H [ W5 I  FT 4T . (] Me MR RAE 0 F
S IR 45 W IR R 1 5 A o< 3R, IV BR 7 BE 4R R
OSA , SE 3 38 17 £2 5 il B W I 4G 2 ; DI R Wt | e
IR W 4% \HRV A U S04 52 38 To ik 2% @A A1 3h
BEE® ,AIEARRETREE, HES5RTRH
ZEAMERER, HEBRIRAE . OFiR<18 & ; QBEHE
B:3%51 OSA 897 ; OWF R AT R A BRI ML F 5
oy ML LB 37 A 2R 23R 9T , B A HE TR RE AR ( BMI
=35 kg/m®) ; @A FH IR IR 18 1 B A7 B oA
M AR [R5 ( 40 _E<CE B I B 1E A THREEEIE &
VEVERESR 45 ) ; OBk & , AT RBEBRCEE
RSHHE i % AR W (BF) 2024 4R35 99 5], T A
SE5HEHYNRHFESS,

1.2 7%

1.2.1 BRE WEMEZREADYE AT
R B af PR 45— A M R Wk, ILTE I B B 8 IR TR A
FNFE LR BT BML; ZIXE S 8 h [FR
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AL A JE T K 1, 9% 56 28 R M Ak K D) 1t [ | ot TR 4
FE IR, T 2R E TIRIRERERAL S
IR MR 0 5 48 58 % 1 72 5 S R IS W 00, ) 45 40 % il
B PRI | M4 0 L SR MF 5, TR 3R B AHIT, 45 D IR
A 5 LS IR IRAE X 28, T PSG W il BT R 2 iR
BN B SRR, SRAE S min SREESFZE 500 Hz (1
THARIA. o B 28 ARTHFACT 3. 0 #4455 N T#:
IEthZ FHREGHE HRV #6847,

1.2.2 2WitaiE - LR S IEE LS5 E R
TR STRHEY O MUE (K45 E = 140 mmHg 47K
& =90 mmHg EﬁEEﬁEFﬁ[‘%E%%) ,®ﬂﬁ(¢¢i
F& % BMI = 25 kg/m”) ; @7 M4 (25 B MM b = 6. 1
mmol/L B8 #l JR I 5 5 {8 FH &M 254 ) ; @ H i
=F=1.7 mmol/L H B W& % E 5 & A 0 E B
(HDL-C) <0. 9 mmol/L, &t <1. 0 mmol/L; ®IfLf§
SR (BHEEEL=5. 17 mmol/L A% %5 B A 2 H JIE [
% LDL-C=3. 33 mmol/L #gH H A-I<1.2 g/L 3
JEEH B>1.1 ¢/L . #AEEH E>0.05 g/L <
0.03 g/LJEEH (a) 20.3 g/L) , BRERIKHTHEL
RS BRI AL RS R IETIE R (HOMA-IR ) 5. =
JEL 10 5 JiR 5% 22 (wU/ml) %5 [ LB ( mmol/L) /22. 5,
1.3 BEZSERBEVSE KELRELTHE
AR W 4 (Alice 4 8% 5; Respironics 7 A) , 35 [ T
B ) SR BT, AW EEFEE(oxy-
gen desaturation index, ODI) & X 445 /N et B AR A IfiL
SN BE AL LR T [ = 4% RO YR L ; T8 45 20 ( mi-
croarousal index , MAI) & X b & /N B R H A9 0,
YRHY ; B3¢ ARG I, 42042 F BE (lowest pulse oxygen satura-
tion, LSpO, ) Ay it Mk 1 ] .26 38 Y f B ofr 846 B
{8 ; AHI & SR 45 /)N R IR P WP I S AR S
PRROYR B, MR 95 E BEIR B2 2 (AASM) AR L)
OSA J=EFRBEAY I IEH (AHI<S. 0 IR//NAT) |
2B OSA(5.0~14.9 W//NT) (H BE OSA (15.0~
29.9 W//NAT) (ERE OSA( =30.0 R//DET)

1.4 HRV 547  HRV 437 R0E BRI O IR 22 &
ML LR SR AEMELSIESFHIERSY, £
- MR O Js 00 P 7 B B T 4R AT, 32 M EMAL B
FERRAS T, 0% 5 4R LR EFS  REEm
K 500 Hz, K F ARTHFACT 3.0 %K {4 ( Psy-
chonomic Society 22 7)) Kuill R I8 U6 {E - R B L 4 8]
B, 2HFEFNEIMFIHRIEGRE R HIEEF
WO . SRS, T SRR B (low frequency,
LF) I M B (high frequency, HF ) | #&f 451 Bt (very
low frequency, VLF) ZJZ | LF 1 HF WA AR YE
LB AL (nou. ): LF [n.u. ] = LF/(LF + HF), HF
[n. u. ]=HF/(LF+HF), BT =ASHAE PG
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R EWAZTRERIAZ L HEART , G150 3R
(mean heart rate, MEANHR ) \LF/HF {8 F1 1E % 0>
Bk 18] 38 A FR E 22 ( standard deviation of normal-to-nor-
mal intervals, SDNN) , It4k, HAlh HRV i< 3.
44 RR |A]# (mean RR interval, MEANRR) . %
RR [&)# ( median RR interval, MEDIANRR ) , 41 4[% IE
HOO R 25 fH A9 29 97 AR (root mean square of suc-
cessive differences, RMSSD) AH&RIE & Lo 6] 40 22 (E
>50 ms AYWEL(NNSO) NN5O 5 5 IE % Dyl d a9 &
43t (pNNSO) o

L5 SWFEFE AL HFRA SPSS 20.0
St AL EE, IE A7 BOE A B bR v 2
TR, MAESAEIE M(Q1,Q03) FRir, 2 K HHF
UE SRR, RIEEE /57 4F1E , R A Kruskal-
Wallis H A58 | B2 K 3 J5 25 4317  Fisher A KR 10 1
X AE LB U 4H OSA ™ EE 78 BE AR 3 B0 B AR R
GEit BT AT SR AL ME2 T F Spearman #H 2 1t 43

9 F R BEN R % R 2026 4F 9 A 5F 23 %45 5 )))

T R 2% ik 1|) £ T 4Rtk 51 9% TR0 BEE AF < 3R 1k U
Bk SL 2% 1 F 3, L MEANHR ,LF/HF ,SDNN =
TWESE HRV fetn h & RAS it SR £ 705 46 4t
Bl AT & WIEIR 2 80, AHL 5.0 8 B £ W £
T REFE AR 09 20 3L R TE , A IE 4E Wy PE I BMI, %5 1
MGUH i g 1 R VR K B KT AR AR R, SR
HA RN 43 1T R B 7 R B MG 5 ik A SR FE AR #E AHII
5 HRV $8#n kB F RO A 1EF . P<0.05 HER
BLEHERE X,

2 4R

2.1 ARMFIFME KUFFRILHA 3442 657K
L IRYE OSA BB/ hnnE, o rf AHI=S5 B
2826 19 (82.10%) , 53E OSA AFAHEL, OSA ™ &
TR BE R , 55 M L 9] 0 4R R 8 K, B ik A O A4k i
HtHe4R (BMIL, 20 |, B FE | e ) B g , I v 9 =
JIE | I B Ik &% 28 /K T R, R A AN AR T & AR R
iR, &1,

R 1 T[E OSA PR ARSI HRY SELLB

Eigin 3k OSA A (n=616) 12 BE OSA 4 (n=527) FBE OSA 4 (n=547) R OSA 4 (n=1752)
FE(S) 37(30,47) 41(33,51)° 43(35,54) " 43(35,53) *"4
B[ n(%)] 426(59.2) 456(74) ° 488(80.7) °° 1706(88.2) “*4
BMI(kg/m*) 23.78(21.67,25.71) 25.15(23.31,27.43) ° 25.99(23.98,28.40) **  27.68(25.64,30.02) "*4
FiHl (cm) 36(34,39) 38(36,40) * 39(37,41) " 41(39,43) **4
I (em) 86(80,92.5) 92(86,97) * 95(90,100) ** 99(94,105) **4
B (em) 96(92,101) 99(95,103) * 100(96,105) *" 103(99,108) **4
Y4 FE ( mmHg) 120(112,126) 120(115,132) * 125(116,135) ** 127(120,138) **4
#F 3 FE (mmHg) 78(70,81) 79(71,85) * 80(72,86) ** 80(76,90) **4
A LA NE
B JIE [E B ( mmol/L) 4,34+0. 93 4,71+0.87° 4,65(4.11,5.28) ° 4.79(4.2175,5.4) ="4
Hith =& (mmol/L) 1. 12(0.74,1. 65) 1.42(1,2.08) ° 1.61(1.14,2,275) " 1.73(1.26,2.52) **&
HDL-C( mmol/L) 1.11(0.95,1.3) 1.05(0.92,1.23) ° 1.02(0.91,1.185) °* 1.01(0.89,1.15) *"4
LDL-C( mmol/L) 2. 660. 82 2.99+0.78 2.94(2.475,3.5) " 3.05(2.53,3.56) *"4
WAEH A A-I(g/L) 1.11(0.97,1.28) 1.08(0.96,1.23) 1.07(0.96,1.23) ° 1.08(0.97,1.21)
BiEE A B(g/L) 0.725(0.61,0.85) 0.83+0. 18" 0.81(0.71,0.955) * 0.85(0.75,0.98) "4
BIRE A E(mg/L) 3.93(3.23,4.74) 4,1(3.44,5.02)° 4,315(3.5575,5.3225) *"  4.47(3.68,5.63) "'
IR HE (a) (/L) 7.8(4.3,16.6) 7.65(3.9,17.2) 7.2(3.7,14.29) 7(3.6,14.3)
25 [ 1L 40F ( mmol/L) 4,99(4.6575,5.3025) 5.13(4.85,5.56) " 5.25(4.86,5.7975) °*° 5.415(5.02,6.02) ""4
JBé & % (wU/L) 7.4(5.07,10) 8.9(6.2,13) ° 10(7.27,15) ** 12(8.8,18) *"2
HOMA-IR 0. 50+0. 67 0.74+0.74" 0.92(0.51,1.34) " 1.13(0.72,1.54) * "8
RPN
AR (n (%) ] 143(19.9) 206(33.3) 231(38.2) ** 917(47.4) *"°
RTRAR(n(%) ] 207(28.8) 225(36.3) ° 245(40.5) " 932(48.2) *"4

* 53k OSA 4 b3, P<0. 05; #5335 OSA 41 [L3, P<0.05; A 5FRE OSA # X3¢, P<0. 05

2.2 A[E] OSA EREEAHAMMBIRMELLER KE
OSA J™ T 2 BE 4 in, BE AR J&] 2 B 8] (sleep period
time, SPT) \MAI K HE MR 25 — B B o b AR 6 — B
Bt R TR E R A4 5, T RE R AR 4R 5 R

A |E] (wake after sleep onset, WASO) | & Ui B i F1 R
R B FENR (rapid eye movement sleep, REM ) (7 Lt
KFREERAES, Bk 2,
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R2 OR[E OSA ™5 T2 B 46 it R AR 4 4iE b 32

TERS 3E OSA(n=616) $BI OSA(n=527) FIE OSA(n=547) T JE OSA(n=1752)
AHIQK/ 7N 1.7(0.6,3.1) 9.2(7,12.1)° 21.6(18.2,25.85) ** 58.3(44.3,70.725) **4
MAT( %//)Nit) 12.8(9. 4,20.2) 18(12.6,26.1) * 23(14.85,31.15) ** 38.4(23.8,55.425) "0
LSp02( %) 93.5(91,95) 87(84,91) * 83(78,87) *" 72(63,79) *"4
ODI( /7)) 1(0,3) 9(6,12) ° 21(17,27) *" 56(42,71) "4
ESS W43 (43) 4(0,8) 6(3,10.5) * 6(3,11)° 10(6,14.5) * "8
ik AR 451
SPT( min) 409.98(2. 70)44].7 £ ]p 415.57(2. 94) *415:5] 274419, 64(2.79) ** 417442430, 53( 1. 47) *4 440 63 41|
WASO( min) m. 61)533 (2, §iJ) 46.28(49. 60) 44.38(1].94, ‘Inmmn) i "44»(4&-.1»;930._3(3_&_ 79) **5 3005 (1238, g1.ib)
REM( %) 13.07(6.85) 13 9] b 3¢ 11.81(6.50) *119) 2 £-5° 11.68(6.08) ** 11457 628 11, 16(6. 28) ** Yl r b-2D

MEOR 55 — B B (%)
TEMR S — BB (%)

18 5 MEOR (% )

18.18(12.70) 13 .(% 213018, 94(13.05) * 1874 2% 0819.71(13. 67) "!7-714113-‘}2. 38(15.35) **4 3§z 153§
51.99(12.97) 5197 12.] ] 52.08(13.44) 62054 452, 62(14.52) * S26> #4253, 77(15.00) ** §377 0]
15.96(9.99) 1¢ 7 (£7.]7 15.46(9.81) /§.4b+ ] & 14.25(9.73) " 140 =] J311.16(9.71) "> Wb+ ]1]

* 53k OSA 4 3%, P<0. 05 ;#5352 BF OSA 4 LL#E, P<0.05; A5 JE 0SA 4 Lb#, P<0. 05

2.3 A[E OSA =EFEEH HRV 2tk 4R
$75 ,MEANHR LF/HF ZEU4H Rl £ FH LRI H#E
X, EF OSA 44 MEANHR .LF/HF = T3k OSA. R

OSA #H, SDNN H AR EFE EARHFEM
OSA EREF B E KA, (NEE 0SA A
SDNN BTFHR=H, &3,

FE R OSA 4,5 F B OSA HBIIEin e T3k

£3 AE OSA FEHEFEEEH HRV S LLEE

3E 0SA(n=616) 12BF 0SA(n=527) HBE OSA(n=547) fiFE 0SA(n=1752)

A3
MEANRR ( ms) 893.24+132. 87 879. 34130. 62
MEDIANRR (ms) 900. 93 140. 47 888.89+138.42°
MEANHR(¥%/4})  67.532(61.44,74.06) 68. 122(62. 67,76.02) *
SDNN (ms) 67.84(47.94,103. 46) 68. 258(45.37,101. 00)
RMSSD (ms) 40.10(26.87,62.11) 36.747(24.95,56.34) *
NN50( %) 136(40,340) 111(33,288) *
pNN50( %) 13. 66(3.90,31. 94) 10.95(3.02,27.71) *

SR
LF/HF 1.74(0. 89,3. 19) 2.00(1.06,3.29) *
LF[n. u. ] 63. 56(47.30,76. 18) 66.71(51.56,76.73)
HF[n.u. ] 36.43(23. 81,52.69) 33.29(23.26,48.43) *
VLF(ms?®) 2201. 94(767.50,5503. 10) 2292, 11(810. 88,4957. 80)
LF(ms®) 790. 36(296. 49,2362.00)  819.48(302.07,1928. 13)
HF (ms?®) 527.42(231.73,1304.52)  463.51(216.38,1074.15) °

868. 65+123.21°*
873.65+131.89°"
69.73(63.48,75.79) **
66.30(45. 80,99. 55)

819. 83(746.21,905. 84) **4
826(750,916) * "4
73. 19( 66. 23, 80. 40) *"4
76.96(54. 19,104. 49) **4
37. 64(25. 1065,56. 49)
135(42,276)
12. 18(3. 60,25. 63)

35.193(23.27,54.25) °
109(28. 5,268.5) *
10.26(2. 60,25. 84) *

1.91(1.10,3.27) ° 2.54(1.53,4.12) **4

65.72(52.45,76.61) * 71.80( 60. 51,80. 48) " "4

34.27(23.38,47.54) ° 28.19(19. 51,39.48) * "2
2215.33(880. 81,5280. 95) 3226. 56( 1433. 90,6352, 20) **®
764.14(292.19,1873.41)  1089. 53(483. 67,2442, 51) **2

432.48(186. 86,995. 36) * 453.81(194.48,983. 46) *

» 54 OSA 4 EbAE, P<0. 05 ;#5423 OSA 4 b4, P<0. 05; A 5 FEE 0SA 4 L, P<0. 05

2.4 RERRES=MMARMY HRV SHBIHE XM
AT 5T R F 22 0% A5 2tk (81 V3 20 A, 150 8 AN Y
EHIREREE, K4, SR | KIEFER BMI S
M4 .HDL-C \LDL-C . H it =k - 34 3h Jbk JE 55 i 42
Atk RAER RIRRAS KRS S L ER],
A2 ZEARAY 1 Al EE—P A AHL A1 MAI PIA
XKHt OSA fHXFEHR, EEERE R, KE 1+,
REM (5 tb5 MEANHR £ J{ 37 i #H 5% ( P<0. 001 ) ;
BEARSS — M BX 5 Lk 5 LF/HF 2T EAE % (P<

0.01) ;WASO 5 SDNN £ #h 57 fi #H2€ (P<0.01),
BRI 2 49 A AHI 1 MAI J5,REM & kb5 MEANHR
TR 2 A (P<0.001) ; BEIRSFE— B G S
LF/HF R9MSL IE A R FFLEFF7E (P<0.01) ;s MAL 5
SDNN 237 IEF X (B =0.129,P<0.01), [F]AF
AHI 43 5 5 MEANHR (P <0.001),LF/HF (P <
0.001) 37 IEAHE, T WASO 5 SDNN HJAH %t
TEALR 2 AR EE,
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I FH B Bt R 74 s 2026 4E 9 A 45 23 %4 5 W

R4 TERFMAXIARR OSA X#ARS HRV 02 UaY & TR A B1)E 42947

fEBR R B SE Wald X P OR 95%Cl

B
REM BEMR 5 1 (%) (£5)% : MEANHR) -16.067  3.209 25.07 <0. 001 6.87x107" 1.95%x107"" -5, 70107
IERSB—B B & (%) (457 . LF/HF) 1. 443 0.416 12.03 0. 0005 4.233 1.873~9. 567
WASO (min) (45J%:SDNN) -0.227  0.053 18.34  0.000018 0.797 0.718-~0. 884

w2 %
AHI(K//N0g) (457 : MEANHR) 0. 095 0. 007 183.67  <0.001 1. 100 1.085~1.115
REM BENR &5 k. (%) (45)7 : MEANHR) -16.465  3.072 28.73 <0. 001 7.07x1078 1. 72x107'°~2,90x 107
AHI(IK//NAT ) (45)R . LF/HF) 0.012 0. 002 36.000  <0.00l 1.012 1.008~1.016
MEIR S —E & (%) (457 . LF/HF) 1.128 0.417 7.32 0. 007 3.090 1.363-7.011
MAI( K//1Net) (457 :SDNN) 0.129 0. 047 7. 54 0. 006 1. 138 1.038~1.248

2.5 EMEERFEAE AHI 5 HRV Bl igFRE B
RPN A A IR R R 7 AHI
5 HRV #.L>F5 %5 (MEANHR . LF/HF . SDNN ) 3¢ I
FRIRANER, A RMEBE=4KF N KRR,
ZRER AHI 5 REM F L2 B F AKX (P<
0.001) ,REM /& t.55 MEANHR £ &3 i 4155 (P<
0.001) ,#& il REM 5 tbJ5 AHI X MEANHR {3F &
EH RN (P<0.001) , B4R HF A BURL 7 BB AL
f9 2. 7506%, AHI 5HEREE— BB &5 th 2 B 2 IE4H
X% (P<0.001) ,BEARSE— BB 5 Lb 5 LF/HF 28 3%
IEAH2E(P<0.001) , 35 fil BEAR 25— B Bt 5 Lh /& AHI

X} LE/HF 89 B ML E ZE (P<0. 001) , FAZL AL
b BN Y 7. 0847%, AHI 5 MAI £ % 3% FAH%
(P<0.001),MAI 5 SDNN E B Z F A% (P =
0.0081) ,#%4il MAI /5 AHI X} SDNN F B B3N A
FEZE (P>0.05), &R A ZN & & RN HY
74.8531% A= M2 R B9k, X MAI A& &
AHI #21i SDNN ( Bl ZZ B A ThRETE 4R ) LA
ML, T REM 5 bb | BEAR 55 — B BE 5 b 43 51 #E AHI
5 MEANHR LF/HF BB K IERHEEPERE
FRAVER , E— S IE SCREIR F Be 4k 2 0SA #Z2m.O i
HEMAEDRERLRFEAT, WEKS5.E 1,

®5 AHI 5 HRV ZoOdEFR B o % VL AE AR S5 S AR S HE 4R A0 A BB 54

2 TN PRMEL B R P
H121 LF/HF 5 AHI #5047 0.0174 <0.001
RERR 55— M BLS AHI AR 24T 0. 0009 <0. 001
LF/HF 5 HEIR 55— B BUAR St (WA AHI) 1. 3697 0. 0003
LF/HF 5 AHI ARSEHE ST (44 A BRI S5 — B Bt ) 0. 0162 <0.001
1% 2 MEANHR 5 AHI #6200 47 0. 1024 <0. 001
REM 5 AHI #26tE4047 -0. 0002 <0.001
MEANHR 5 REM #5347 (44 A AHI) -14. 0833 <0. 001
MEANHR 5 AHI #2644 4347 (49 A REM) 0. 1002 <0. 001
fh12 3 SDNN 5 AHI #3654 0. 0840 <0.001
MAI 5 AHI #1244 047 0. 4517 <0. 001
SDNN 5 MAT AH3C 24T (44 AHI) 0. 1392 0. 0081
SDNN 5 AHI #HRAE T (N A MAD) 0.0212 0. 5856
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B F] GBS RS TR B 2 A B AR R
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TR ThAE™ o BEAb < 300 MR IR 35 LA AT B FAAR L
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TESEIX 2T SDNN J % B9 LA J H K ; A7)
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RS PN R EE M,
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FRER B E2ERY , Fi, ¥R E7E CPAP 4
I7JE B EWAThRER WA B 30, O 8 XUtk
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Fr, T TG RIEAG OSA BELME XK, H 5
AHI A A, AR HER IR B B MR ThRES 47
MREAR,

3.3 TARRMYE FEARP LR ORI, FTRER
R RAE UL HIEH T L EREE, b, 55
FAVETFERA TRN T HRV, R GEHH 12 2| B AR i
R B EMAETREsh AL, F e LR ML 8]
MEIRARIM B E EMEATER, RFEMRTIER

113

AT LA RN 2 e A I, HEAT AR 0 R 2 B
AL T BUERT I , #RAR KB 1R 7 J7 58 Mo ik B o 4k
B R BB TE A FOBEHE OSA B2 0 I B F Hh
ZTREROPREL , AT Rk B8 o L 0 4 XU

Lk ERTIAR , OSA X0 I B ZE# 2 D0 RE #9455 3F
A ASL phy M ARG 4R L AE S B, B RR B AL 51 A B % R
WENR B T PR AL O ALE Z—, OSA KIIRTrE 72
HR B LB NS O M AR T R 0 B E 2 IIRE, B
6K o LB 9 XS F) B PR

[ % 37K)

[ 1] Myers KA, Mrkobrada M, Simel DL. Docs this patient have obstruc-
tive sleep apnea? : the Rational Clinical Examination systematic re-
view[J]. JAMA, 2013, 310(7): 731-741.

[2] Redline S, Azarbarzin A, Peker Y. Obstructive slecp apnoca hetero-
gencily and cardiovascular discase[J]. Nat Rev Cardiol, 2023, 20
(8): 560-573.

[3] Ucak S, Dissanayake HU, de Chazal P, et al. Heart rate variability
analysis in obstructive sleep apnea patients with daytime sleepiness
[J]. Sleep, 2024, 47(6) : 2sac075.

(4] PEEFRRAF L RBELETR L P REF S
BRAZALXTFRMEAEHRW[I]. PEMRHRE,

2004,[(3) :5-10.
[5] Epstein L] , Kristo D , Strollo PJ , et al. Clinical Guidcline for the

Evaluation, Management and Long-term Care of Obstructive Sleep
Apnea in Adulis[ J]. Journal of clinical sleep medicine; JCSM: offi-
cial publication of the American Academy of Sleep Medicine, 2009,
5(3) :263-276.

[6] Task Force of the Europena Society of Cardiology, North American
Society of Pacing and Electrophysiology. Heart rate variability:
standards of measurement, physiological interpretation and clinical
usc[J]. Europcan Heart Journal, 1996, 93(5) : 1043-1065.

[7] Zhao X, Xu H, Dong C, et al. The impact of glycolipid metabolic
disorders on severity stage-specific variation of cardiac autonomic
function in obstructive sleep apnea: a data-driven clinical study[J].
Nat Sci Sleep, 2021, 13; 1347-1362.

[ 8] Souza GMPR, Stornctta RL, Stornetta DS, et al. Contribution of the
retrotrapezoid nucleus and carotid bodies to hypercapnia- and hypoxi-
a-induced arousal from sleep [1]. I Neurosci, 2019, 39 (49):
9725-9737.

[9] Kimura H, Ot H, Kimura Y, et al. Effects of intermittent hypoxia
on pulmonary vascular and systemic diseases[]]. Int ] Environ Res

ublic Health, 2019, 16(17): 3101.

chra R, Chung MK, Olshansky B, et al. Sleep-disordered

breathing and cardiac arthythmias in adults; mechanistic insights

[10]

nd clinical implications; a scientific statement from the American
heart association[ J]. Circulation, 2022, 146(9) : e119-¢136.

[ 11] Hafez OA, et al. Regulation of cardiac function by the autonomic
ervous system[ J]. Physiology, 2025, 40(3) ; 258-270.

[ 12]{Morales-Ghinaglia N, He F, Calhoun SL, et al. Circadian mis-
ignment impacts cardiac antonomic modulation in adolescence
1]. Sleep, 2025, 48(7) : zsal0l5.

[13)|Luu S, Chan DECY, Marshall NS, et al. Pharmacotherapy for ob-



114

structive sleep apnea: a critical review of randomized placcbo-con-
trolled trials[ J]. Sleep Med Rev, 2025, 84; 102169.

[ 14] Ponce S, Pastor E, Orosa B, et al. The role of CPAP treatment in
clderly patients with moderate obstructive sleep apnoea: a multi-
centre randomiscd controlled trial [ J]. Eur Respir 1, 2019, 54
(2): 1900518.

[15] Bettegn F, Leyrat C, Tamisier R, ct al. Application of inverse-
probability-of-treatment weighting to estimate the elfect of daytime
slecpiness in patients with obstructive sleep apnea[]]. Ann Am
Thorac Soc, 2022, 19(9): 1570-1580.

[16] Alismail S, Olfman L. A tailored motivational messages library for
a mobile health sleep behavior change support system to promote

continuous positive airway pressure use among patients with ob-

I B R s 2026 4F 9 B 45 23 45 5

structive sleep apnea; development, content validation, and tes-
ting[J]. IMIR Mhealth Uhealth, 2020, 8(8): e18793.

[ 17] Avlonitou E, Kapsimalis F, Varouchukis G, et al. Adherence to CPAP
therapy improves quality of life and reduces symptoms among obstruc-
tive sleep apnea syndrome patients(J]. Sleep Breath, 2012, 16(2);
563-569.

[ 18] Wilckens KA, Jeon B, Morris JL, et al. Effects of continuous posi-
live airway pressure treatment on sleep architecture in adults with
obstructive sleep apnea and type 2 diabetes[J]. Front Hum Neu-
rosci, 2022, 16: 9240609.

(M F1 391 :2025-12-25; {5 B FI 4 :2026-06-10)
(AR SCHHEE  BRIEAK)



