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WE. a6 KM ERERF R 15 (obstructive sleep apnea, OSA) % # & X id & *E ik (excessive daytime sleepi-
ness, EDS) #4 /% & 42 & 3t £ & 9 AR K 89 % of , 507 EDS = A2 B 1 BB 37 AR RIS FA4E 69 e e R AN A,
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% EDS 48 (n=687), % A & & B #F & & (self-rating anxiety scale, SAS) #= 37 AF B # & % (self-rating depression
scale, SDS)#F4& £ & & 49 AR O, K A x* # 3% Fisher 4% # 4 % Mann-Whitney U # %  kruskal-Wallis 4 3  Pear-
son A8 X M B % K ¥ logistic ®1 )2 5T 2 E KT 5 06 R | % -FREIR U AR X 2547 SAS #F4 A= SDS 4
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Association of excessive daytime sleepiness severity with anxiety and depressive
symptoms in obstructive sleep apnea patients: a large-scale clinical study

FENG Yani, NIU Xiaoxin, MA Lina, SHI Yewen, SU Yonglong, XIE Yushan, YUAN Yuqi,
ZHU Simin, ZHOU Yanuo, LIU Haoyu, LIU Haiqin, REN Xiaoyong
(Department of Otorhinolaryngology & Head and Neck Surgery, The Second Affiliated Hospital of Xi’an Jiaotong University,
Xi'an 710004, Shaanxi, China)

Abstract: Objective To investigate the association between excessive daytime sleepiness (EDS) severity and anxiety/
depression symptoms in obstructive sleep apnea (OSA) patients, and to evaluate the clinical value of EDS stratification
in psychiatric risk assessment. Methods A total of 1,185 OSA patients diagnosed by polysomnography (PSG) at the
Sleep Medicine Center of the Second Affiliated Hospital of Xi’an Jiaotong University (January 2022-December 2024 )
were enrolled. Participants were categorized using the Epworth Sleepiness Scale (ESS) into non-EDS and EDS groups.
Psychological symptoms were assessed using the Self-Rating Anxiety Scale ( SAS) and Self-Rating Depression Scale
(SDS). Statistical analyses included y test, Fisher’s exact test, Mann-Whitney U test, Pearson correlation, and multi-
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variate logistic regression to examine relationships between EDS levels, PSG parameters, and psychiatric symptoms.

Results The EDS group (n=498) showed significantly higher prevalence rates of depression (36.35% vs 27.94%,
P<0.01) and anxiety (17.07% vs 8.15%, P<0.01) compared to non-EDS group (n=687). A dose-dependent relation-

ship was observed; depression prevalence increased from 26.79% (mild), 39.45% ( moderate) to 54.03% ( severe

EDS) ; anxiety rates progressed from 12.45% to 21.10% and 23.39% respectively. Multivariate regression analysis
revealed that moderate EDS (OR=1.894, 95%CI. 1.170-3.067) and severe EDS (OR=3.184, 95%CI. 1.974-5.137)
significantly increased depressive symptom risk. Similarly, anxiety risk increased with EDS severity ( moderate; OR =
2.032, 95%CI; 1.114-3.705; severe; OR=2.435, 95%CI; 1.340-4.425). Conclusion EDS severity independently

predicts anxiety and depression risks in OSA patients, demonstrating clinically significant dose-response effects. Stratified

EDS assessment should be incorporated into personalized therapeutic strategies for comprehensive OSA management.
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Grouping flowchart
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Table 1 Comparison of clinical features between patients with EDS and non-EDS
4E EDS % EDS A it
" EDS # &1
RHIE (n=687) SDS =50 SAS=50 (n=498)
% (n=315) £(n=183) H(n=413) R (n=85)
i 38.00 38.00 37.00 38.00 37.00 38.00
¢ (32.00,46.00) (33.00,46.00) (33.00,44.00) (33.00,45.00) (34.00,43.00) (33.00,45.00)
g 104(15.14)" 25(7.94) 15(8.20) 34(8.23) 6(7.06) 40(8.03)
o0 LR 5 () 137(19.94)" 86(27.30) 59(32.24) 112(27.12) 33(38.82)° 145(29.12)
LIRS B (J2:) 26(3.78) 14(4.44) 3(1.64) 12(2.91) 5(5.88) 17(3.41)
WA 5 () 308(44.83)" 186(59.05) 114(62.30) 249(60.29) 51(60.00) 300(60.24)
R (J2) 451(65.65)° 222(70.48) 145(79.24) 298(72.15) 69(81.18) 367(73.69)
TR 12 R , \
J(Lg ALyl 321(46.72)" 172(54.60) 124(67.76)" 233(56.42) 63(74.12)° 296(59.44)
BMI 26.30 27.70 28.10 27.70 27.90 27.80
(24.05,28.70)*  (25.60,30.00) (26.15,30.50) (25.70,30.10) (25.60,30.50) (25.70,30.20)
. 39.00 40.00 41.00 40.00 40.00 40.00
) (37.00,41.00)*  (38.00,42.00) (38.00,42.00) (38.00,42.00) (38.00,42.00) (38.00,42.00)
. 96.00 99.00 101.00 100.00 101.00 100.00
(89.00,102.00)*  (93.50,106.00)  (95.00,109.00)  (94.00,107.00)  (93.00,107.00)  (94.00,107.00)
I 90.70 89.80 89.00 90.20 86.80 89.30
? (83.40,94.20)*  (82.80,94.05) (83.45,92.70) (83.20,93.90) (78.90,91.30)°  (83.10,93.40)
R 28.00 29.00 30.00 29.00 32.00 29.00
" (20.00,38.00)*  (20.00,42.50) (21.00,45.00) (20.00,43.00) (21.00,47.00) (20.00,44.00)
R 9 60 I g %5 {2 22.80 25.60 27.30 26.60 25.20 26.40
SRR/ (18.10,28.65)*  (20.15,32.20) (22.30,32.85) (20.60,32.50) (21.30,32.40) (20.60,32.40)
RH 2E 700 {I% 38 5, F 30.60 28.80 28.70 28.70 29.20 28.80
BJf(a]/s (26.10,35.65)*  (23.95,33.90) (23.35,34.60) (23.60,34.30) (24.40,33.40) (23.72,34.15)
AHI 39.67 63.73 68.28 65.30 63.08 64.87
(17.90,64.08)*  (35.34,77.49) (39.78,80.19) (38.28,78.86) (27.49,76.59) (37.07,78.48)
BE A - 3 R AR A 94.00 92.00 91.00 92.00 92.00 92.00
%/ % (92.00,95.00)*  (88.00,94.00) (86.00,94.00)®  (88.00,94.00) (87.00,94.00) (88.00,94.00)
e R, 5 I 81 A 79.00 71.00 65.00 70.00 71.00 70.00
B/ % (70.00,86.00)*  (58.00,82.00) (54.00,80.00)®  (57.00,81.00) (55.00,83.00) (56.00,81.75)
FIBRE TR 38.00 63.20 71.10 66.90 63.80 66.70
=3% 851 (16.15,65.30)*  (32.30,81.40) (40.70,86.25)"  (38.10,83.90) (26.10,82.10) (36.50,83.38)
19 4.00 18.10 32.50 23.10 16.70 22.75
(0.40,20.50)* (2.70,46.15) (5.50,53.10)" (4.00,48.60) (1.00,52.40) (3.40,49.80)
. 17.60 28.10 39.10 31.90 34.40 32.45
RS
B SE R4 AL (11.00,29.70)*  (15.00,47.25) (19.70,60.40)®  (16.50,50.60) (17.90,55.20) (16.90,51.27)
, . 16.00 . 16.00 .
ESS 14 B 14.00 14.00 14.00

(12.00,17.00)

(13.00,19.00)"

(12.00,17.00)

(13.00,19.00)°

(12.00,16.00)
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B Hp O E O EDS Y F B 4> B 53.21% .
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;“c” 3R SAS =50 BE 5 SAS<50 B E ML Al kb
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X (P<0.05) .

it

ARG 00 AF-H (BMI 20 [l ] B B G 1) ] | AHIT
CRIE M E R A G



TG FER | A5 L S e A P A 5% A o P g e ™ T A B 5 R PRI AR A DG . — IR ARG R 52 23
2 ARRHEFLE EDS i OSA B I K
Table 2 Clinical characteristics of OSA patients with different severity of EDS

RFAE BRIEVERE(n=265) R (n=109) HEEIERE(n=124) Ait(n=498) P

Tk 26(9.81) 11(10.09) 3(2.42) 40(8.03) 0.029
o0 LR 5 () 72(27.17) 35(32.11) 38(30.65) 145(29.12) 0.577
DL (=) 8(3.02) 4(3.67) 5(4.03) 17(3.41) 0.865
WA 2 () 155(58.49) 57(52.29) 88(70.97) 300(60.24) 0.010
TR () 197(74.34) 76(69.72) 94(75.81) 367(73.69) 0.192
IHAIEAZ T aR () 148(55.85) 65(59.63) 83(66.94) 296(59.44) 0.116
SDS =50 73(27.55) 43(39.45) 67(54.03) 183(36.75) <0.001
SAS=50 33(12.45) 23(21.10) 29(23.39) 85(17.07) 0.013
BMI 27.40(25.30,29.40) 27.40(25.10,30.10) 29.10(27.17,31.77) 27.80(25.70,30.23)  <0.001
Hil/cm 40.00(38.00,42.00) 40.00(38.00,42.00) 42.00(40.00,43.00) 40.00(38.00,42.00)  <0.001
I L/ cm 98.00(93.00,105.00) 99.00(94.00,106.00)  103.00(98.00,110.00)  100.00(94.00,107.00)  <0.001
A BERR A 7]/ min 418.00(358.50,462.00)  405.50(354.00,454.00)  385.50(328.25,435.88)  404.25(349.00,455.63)  0.004
REIR AR 89.70(83.40,93.60) 90.60(82.60,93.70) 87.35(82.12,92.70) 89.30(83.05,93.43) 0.172
T BB 29.00(21.00,43.00) 27.00(20.00,42.00) 31.50(20.00,46.00) 29.00(20.00,44.00) 0.231
I 25.70( 14.70,45.40) 32.80(17.80,50.70) 46.30(24.33,60.90) 32.45(16.80,51.30)  <0.001
%ﬁ%nwg{%ﬁj 25.20(19.90,31.10) 26.00(21.30,31.80) 29.10(22.58,34.73) 26.40(20.60,32.43) 0.002
E\%ﬁ%ﬁﬁ%%ﬁ] 28.80(24.50,33.20) 30.00( 24.30,35.70) 27.95(22.23,34.42) 28.80(23.70,34.23) 0.169
AHI 58.85(31.37,76.52) 66.03(36.52,78.22) 72.46(59.95,82.57) 64.87(36.87,78.57)  <0.001
R NI - 259 S TR R/ 9% 93.00( 89.00,94.00) 92.00(88.00,94.00) 89.00(85.00,92.25) 92.00(88.00,94.00)  <0.001
e B A IR 42T N/ % 71.00(61.00,82.00) 71.00( 58.00,82.00) 59.00(48.00,74.50) 70.00(56.00,82.00)  <0.001
FIFE TR =3% 4650 59.50(28.80,80.00) 67.80(36.50,85.20) 76.05(61.40,87.53) 66.70(36.48,83.40)  <0.001
CT90 12.90(2.10,42.10) 18.50(2.00,48.50) 43.05(13.50,62.28) 22.75(3.35,49.93) <0.001

T :OSA, BHZEVERE B AT 27 452 EDS , F K i EREIE ; SDS , 4 (1 35 32 ; SAS, £ J& [ I3 BMIL MRS BHR i AHI, I
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2.3 EDS A REEREEITEE R INERERBI M
EDS ZH " 41 A 30 AR A AR 58 A RE IR 1Y 28 4 )
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Figure 2 Prevalence of anxiety and depression
A: Prevalence of anxiety and depression in non-EDS and EDS groups;
B: Prevalence of anxiety and depression among mild, moderate and severe EDS patients.
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Pearson AHOCHESM T4 R o (ILER 3) ,AHL 5
ESS(r=0.327, P<0.001) & 1EAHE, AHI 5 SDS &
EAE(r=0.066, P<0.05) , i B - 34 480 40 A 5
ESS(r= -0.344, P<0.001) .SDS(r=-0.100, P<
0.001) .SAS(r=-0.084, P<0.01) ¥ A0, HEAR
AR E M A 5 ESS (r=-0.362, P<0.001) ,SDS
(r=-0.073, P<0.05) &% SAS(r=-0.057, P<0.05)
A, A LU A £ ARAE S R AR i DA

EDS A[rl ™ s B AR A 28 g #6478 H 5007, I %5
PR, W 50 O 17 B0, Ay . BMI, AHT M e fi%
AR BE AT T I (L3R 4) G5 R TR, AR ™
ERREN EDS 5EE MACRIEAC, A, EDS
JUE AR S AR EIAR A OC, 52 B2 EDS ML, thEE
M EDS HE W IIAR (K IE )5, OR = 1.894,95%
CI:1.170~3.067;0R=3.184 ,95%CI; 1.974~5.137)
MAEE (K IE)G,0R=2.032,95%CI. 1.114~3.705;
OR=2.435,95%CI; 1.340~4.425) B} B =

3 AMARFAR AR 5 1 AR AR S AHT RYARSEME 7 A

Table 3 Correlation analysis of depression and anxiety symptoms with blood oxygen index and AHI in OSA patients

BRI F-24 B 20 A A

WiH E3p bR AHI shRE Al B 5> SASPE4r  SDS W4y
AHI 49.53 28.01 1
R IR 1) AL A RN/ %o 91.87 4.36 — 1
MEAR B AR A AR % 72.77 14.11 — — 1
ESS P43 10.19 5.21 0.327°"*  -0.344"""  -0.362*"" 1
SAS P43 41.06 7.24 0.014 -0.084""  -0.057" 0.243"" 1
SDS 14y 43.96 10.83 0.066 " -0.100"**  -0.073" 0.189™*  0.612" 1
.7 P<0.05; " P<0.01; *'P<0.001;“—" FmR ALK,
F 4 OSA BFMAERFLEIEAEIRS EDS ™ H L 2 [A] Y SCHK
Table 4 Associations between depression and anxiety symptoms and EDS severity in OSA patients
ARt SR B SE Wald y* P OR(95%CI)
SDS iF43=50 i ESS & X (Z% .EDS %)
EDS 1 0.639 0.246 6.755 0.009 1.894(1.170~3.067)
EDS HJ¥ 1.158 0.244 22526  <0.001 3.184(1.974~5.137)
S () 0.646 0.405 2.546 0.111 1.907(0.863~4.214)
A () 0.005 0.220 0.000 0.983 1.005(0.653~1.546)
R () -0.588 0.253 5.413 0.020 0.555(0.338~0.911)
A -0.011 0.010 1.231 0.267 0.989(0.969~1.009)
BMI 0.000 0.032 0.000 0.991 1.000(0.939~1.066)
AHI -0.004 0.005 0.521 0.470 0.996(0.985~1.007)
AR A A % -0.017 0.009 3.541 0.060 0.983(0.967~1.001)
o 0.871 1.349 0.417 0.518 2.390
SAS W43 =50 i ESS & X (&% .EDS &£JF)
EDS H 0.709 0.307 5.349 0.021 2.032(1.114~3.705)
EDS =¥ 0.890 0.305 8.537 0.003 2.435(1.340~4.425)
(5 -0.032 0.530 0.004 0.952 0.969(0.343~2.739)
SR () 0.116 0.271 0.182 0.670 1.123(0.660~1.910)
BN () -0.643 0.329 3.826 0.050 0.526(0.276~1.001)
RS -0.002 0.013 0.031 0.860 0.998(0.973~1.023)
BMI 0.039 0.040 0.961 0.327 1.039(0.962~1.123)
AHI -0.009 0.007 1.819 0.177 0.991(0.978~1.004)
FAR M FE % 0.006 0.011 0.262 0.609 1.006(0.984~1.028)
W -2.751 1.669 2.717 0.099 0.064

T OSA, FHLZE P4 ME IR VP I 7 45 EDS , 11K 1 W& i ; SDS, IR H D532 5 SAS, fEJE H 1T 53  ESS, Epworth W& 3% ;
OR, FLfRLFE; CL, AT IXIR] P55 AR V3, A7 10 BMIL, S 75 MK 2 45 PR , AHIL, S IRt S A2 AT 1 8
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