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Abstract

Objective: Risk factors for excessive daytime sleepiness (EDS) after stroke are unclear, and the aim
of this study was to investigate the risk factors associated with excessive daytime sleepiness after
stroke. Methods: General clinical data were prospectively collected from 152 patients with first
stroke within 72 hours of onset at our institution. All patients were evaluated with Epworth Sleepi-
ness Scale within 7~14 days of admission. Magnetic resonance imaging (MRI) was used to assess white
matter high signal (WMH), cerebral microbleeds (CMB), lacunar and perivascular spaces (PVS). Bi-
nary logistic regression was used to analyze risk factors for excessive daytime sleepiness after stroke.
Results: In univariate analysis, potential correlations among NIHSS score, smoking history, cerebral
infarction, white blood cell count, cerebral microhemorrhage, and excessive daytime sleepiness were
included in multifactorial Logistic regression analysis. In the multifactorial Logistic regression anal-
ysis, after adjusting for relevant variables, smoking (OR = 4.104, 95% CI = 1.430~11.775, P = 0.009),
NIHSS score (OR =1.202,95% CI = 1.038~1.391, P = 0.014), cerebral infarction (OR = 0.222, 95% CI
= 0.075~0.662, P = 0.007), and cerebral microhemorrhage (OR = 0.316, 95% CI = 0.113~0.885, P =
0.028) remained independent risk factors for excessive daytime sleepiness. Conclusions: Excessive
daytime sleepiness after stroke is more common in patients with smoking, cerebral infarction, high
NIHSS score, high white blood cell count, and presence of cerebral microhemorrhage. Among them,
smoking, NIHSS score, cerebral microhemorrhage, and cerebral infarction can be used as independ-
entrisk factors for EDS, and their joint prediction model has higher predictive value than individual
predictors.
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1. 4R

AR BRGNS RIET RN, [FIR 2 55 = KRB E R . 2019 4F, Sz & BT k26
HR 1) 60% LA F, 1T LA I 30% [1]. B 1A H 2 EARVATT, A S I RE IR TT AT [E
FERCHZEL, MARMER, Wiar. Wi, EE. SRR, 7EMA T B R 0L, HIEIRK
S R B AN [2] [3] o Mo AR P A 0, 5 PR A G I W P g MBI — i B P o AF 7R 3R ], 10%~50% (1) 25 rh
Jei BB AT AL R D R A5 (G [ K R % 57) « BIERIRAH 538 2 B (AN 7 BB £ B i 55) MR 53 55 (REM
EARAT F i) S B HI — S BEFRAG, UbAh, BEEHRAH OGP Rt R OARRZE I . AR PR B & PR IR 5
IXLEFEARTE 50%-~70% A R s L[4 IR 1) 50 2 1o 20 v AR I R B R i BB R IR 3,
MEAR BN 2 — P 2 AR FDRES, HZ RN S RAMEIH AR, fERE & 0IRe 7 K EE
EEVE5]). H At rE ik (Excessive Daytime Sleepiness, EDS) & &t & v Hi 3 vh i 5 i ZAR I 3 R OE
PR TE I B F N 6%~49.5% 55 [6]. JoRl IR 7T KL EDS 54 8 SE[7] AN TRREEAAE . BRI B
8] IIRA REE R[] s R K [101 56, Ithah, I H MG/ ML %5 (CSVD)RHIE I 2 4F N5 H a5
FEREHER 2%, Hoh EDS S5 AFURA . ERA CSVD fl M 5e[11]. B ALK, CSVD 5
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HABMERRBEAG A 5%, 0 5 4 5 32 BH S P R MR 27 42 A R 2 4F N WMIHL IR S [ R 3R [12], SR E
R A R AR v 10 5 I 2 55 M 19 i 3 ML L 57 ) ] 2T 400 7 FR R FEE 98 m 2 TRV AE SR IR [13] o FEMNZR R G HIN
H, HATRZ A% EDS MWF L 24 TR, BI/RZEIGEN, SOmss, mES G Al A
—%, JFH CSVD WIfEHEAUIH. HOARTFL B /EHIE EDS BN K2, FFRHIO%E CSVD HIFEH] .

2. ZINEH*E
2.1. FAEHR

HTBEPEUSCER 2023 4 12 F & 2024 48 10 AR BRI MY E BE Bt 28 RME Bt i Sk 26 v i
Ho NAFSEMT: (1) BORMHEAE 72 /NG PR E IR BE AL NG 10855 (2) SE I 5L RAEW e
HER(NIHSS) VP> <156 iy AR, (3) REWSIEZARMENEIERRITAl; (4) (EBCHIIR e AT Sk i
HEIARIAR(MRI) . HEBRARIE: (1) A RARRTE RS R 2 B 251: (2) AEMANRHMERED T 7 K
(3) PR EHE A TERE o AMETE d1 2B HR 2 5 — MY s BR e A B o A 2% DA etk o 3RAS R B A 1
KGR -

2.2. —RRHER

WCEERTA W 7O RAFERS . PR, 25 RN AEZE . At o) 26 AR ir . BEAE s . A Bedieds e . AR
KRS, I =R MR MR AR SRR BRI R
T RIS ) . 8 35 [ [ S P A 7B AR HH 4 (National Institutes of
Health Stroke Scale, NIHSS)#¥FAifi A B i 25 i i) 7™ S FE P

2.3. BEYE

X FTA B AT FE RN AL IR RS, DAVPAl /N VB 1) UG R A, 0466 155 8 6] (] BR(PVS) I
E 155 (WMH). BRI (CMB). PVS S&487E T2 IAUEE BTN (<3 Z2K) stk (SR 42 1
B BEOR (A R PAT ) M B, F A TR TR R oty . PVS 7 B SR 2 B0 IE (1
ERERIT %, ERIEEN 0 E 4[14]. WMH [FRHEZ T2 Ik FLAIR BME A7 v = & B AR
R X A S s v X sk, HL ™ E R R P Fazekas F & i EAT VR4, M = ) WMH (PWMH) F1E
# WMH (DWMH)FITESSE B2 508 0 2 3 4%, Fazekas S 3E4rJGHIJy 0 2 6 23[15]. R E X ufr T3
JET NEEL PORE O BN T ) B A 3~15 2K I ETE BN E A, 7R T2 JIAUH FLAIR % b
RS ARG A BfE, CMB & ORI/ BT JERFTIX . il (B sk fe i - B2 iR A8 Sk
/NI(2~5 Z=2K) 5. BITEM . SWIIKS 5 3R B AL

2.4. EERERITM

fdi H§ Epworth WEHE & (ESS)x H )i BEREBEBEAT VP4, 1% 8 AN inl ALk, 72 8E 0 3 24 2
[f]. 7340 > 10 #/K EDS [16].

25. GitFE T

A B A O SR R R R, 7 RATE BT A 2 LR . AERE A5 o Vg HE 2L ) LE
B, IR ATHESATE R th s, ARIES AT ESEAR EER A Mann-Whitney U #5560, 70 3848 5
KM P KB Fisher AETAALEY . 5B 2 /0T T 070k S g A SC I B 2L fE i R 3R, P /N T 0.05 (A&
PN Z N Z Logistic BB . S8 VIF AL 2 SEALENE, 257 VIF > 5 W FIRA7 48 2 2 SRR 1 1)
B, 2 R A HE R PR 2 i TAERHE fh Z(ROC) /0 T AT VP Ak . Geit 3 5E U P < 0.05.
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JIT Ge it A 4861 SPSS (23.0 )47 .

3. &R
3.1. — IR

AW RILPNIE TR G 152 44, Horp B4k 106 A(69.7%), Zcf 46 A(30.3%), F#%T1 59.0 + 13.3
%, MifEAE 122 (80.3%), it I 30 (19.7%). H [alid i R &35 75 NIHSS W48 (T %k, 5.0VS25, P=
0.009). A iTE(F A%, 8.4VS7.2, P=0.040). W IH 5 (58.3% VS 36.7%, P = 0.048). it 4t (62.5%
VS 83.6%, P = 0.018). fifik i If1(33.3% VS 57.8%, P = 0.028) 5 H )it g R Z i AE B E B 7. 1F
AR AT H At S0 R DA/ L9358 S R (0 S0 A s I R BRI AT B L s ) o G Y 3 2
(P>0.05). HARTENZ 1 K% 2,

Table 1. Univariate analysis of general information in the excessive daytime sleepiness group and the no excessive daytime

sleepiness group

= 1. BlELd ErEREAR S T B85 B REREE R — R B BR RO

it(n =152) HIEd g E(n = 24) T HIRAILEEmEN=28) P1H
NEL S

o, 5 106 (69.7%) 20 (83.3%) 86 (67.2%) 0.115
ERE, AR 59.0 (13.3) 60.6 (13.2) 58.6 (13.3) 0.760
AR 0.018

P BE BT 122 (80.3%) 15 (62.5%) 107 (83.6%)

Fioi H 1fiL 30 (19.7%) 9 (37.5%) 21 (16.4%)

A AL
P gl 74 (48.7%) 10 (41.7%) 64 (50.0%) 0.455
Zeqm 69 (45.4%) 14 (58.3%) 55 (43.0%) 0.167
XA 9 (5.9%) 0 (0.0%) 9 (7.0%) 0.182
FEJRATIX 56 (36.8%) 11 (45.8%) 45 (35.2%) 0.321
T figi 13 (8.6%) 2 (8.3%) 11 (8.6%) 0.967
i 21 (13.8%) 3 (12.5%) 18 (14.1%) 0.839
i 13 (8.6%) 2 (8.3%) 11 (8.6%) 0.967
/N 6 (3.9%) 0 (0.0%) 6 (4.7%) 0.281
EZN 40 (26.3%) 5 (20.8%) 35 (27.3%) 0.508
HoAt 3 (2.0%) 0 (0.0%) 3 (2.3%) 0.450
I PR Bk B e = K di

PN &S 162.7 (28.6) 169.9 (33.6) 161.4 (27.5) 0.156
AR &K 93.0 (81.0~103.7) 98.5 (83.0~113.0) 92.5 (81.0~101.0) 0.214
NIHSS 3.0 (1.0~5.0) 5.0 (2.0~7.5) 2.5 (1.0~5.0) 0.009
WBC 7.36 (6.32~8.78) 8.4 (7.2~10.1) 7.2 (6.3~8.7) 0.040
Plt 209.0 (176.25~252.75) 211.0 (148.7~278.5) 209.0 (180.2~251.0) 0.791
Hb 141.0 (129.25~151.0) 141.5 (134.0~159.5) 140.5 (128.0~150.7) 0.263
= i A 5.48 (4.84~6.63) 5.6 (4.84~7.36) 5.4 (4.84~6.55) 0.701
YIS 14.0 (11.22~18.35) 13.8 (11.2~17.2) 14.0 (11.0~18.6) 0.998
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UA 331.0 (266.2~397.2) 347.5 (297.5~449.2) 330.5 (259.7~389.2) 0.236
Hcy 13.9 (11.5~17.7) 14.4 (12.0~18.25) 13.7 (11.3~17.6) 0.390
LDL-C 3.15 (2.69~3.78) 3.1 (2.6~4.0) 3.1(2.7~3.7) 0.871
REd
iR 106 (69.7%) 19 (79.2%) 87 (68.0%) 0.275
B R 35 (23.0%) 7 (23.0%) 28 (21.9%) 0.438
1 Jig IfAE 41 (27.0%) 8 (33.3%) 33 (25.8%) 0.446
RN 6 (3.9%) 2 (8.3%) 4 (3.1%) 0.231
ORI 57 (37.5%) 9 (37.5%) 48 (37.5%) 1.000
A 61 (40.1%) 14 (58.3%) 47 (36.7%) 0.048
el 68 (44.7%) 13 (54.2%) 55 (43.0%) 0.313

Table 2. Univariate analysis of CVSD characteristics in the excessive daytime sleepiness group versus the group without
excessive daytime sleepiness
2. Hie)d EVEMENR 57 HELd EVEELR CVSD FHER B EE D7

H )i B P IR (n = 24)

Sit(n = 152) TG H )3 FE g R (n = 28) P&

Fii 3k L I 82 (53.9%) 8 (33.3%) 74 (57.8%) 0.028
PWMH = & f2 & 1.0 (1.0~2.0) 1.0 (1.0~2.0) 1.0 (1.0~2.0) 0.942
DWMH &= H f2 & 1.0 (1.0~1.0) 1.0 (1.0~1.0) 1.0 (1.0~1.0) 0.730

Fazekas ¥F5) 2.0 (2.0~3.7) 2.0 (2.0~3.7) 2.0 (2.0~3.7) 0.951
BG-PVS = HE L% 2.0 (1.0~2.0) 2.0 (1.2~2.7) 2.0 (1.0~2.0) 0.759
CSO-PVS " f2 2.0 (1.0~2.0) 2.0 (1.0~2.0) 2.0 (1.0~2.0) 0.518
fi B 81 (53.3%) 11 (45.8%) 70 (54.7%) 0.426

3.2. HiEld ErErELR AT B EE ErEREL R S E R Logistic BlYH5 47

TERRZ T, B R WAEAE. NIHSS V45 AgifihE. itk 5 H e i g ik 2 (/] 4775
TELEAH G, KN Z K Z Logistic BI04, 72 K3 Logistic [F1H 73 #rH, AT RS, WO
(OR =4.104, 95% Cl = 1.430~11.775, P =0.009), NIHSS ¥4}(OR = 1.202, 95% CI = 1.038~1.391, P = 0.014),
it AE(OR = 0.222, 95% Cl = 0.075~0.662, P = 0.007), fisifsH ifil(OR = 0.316, 95% CI = 0.113~0.885, P =
0.028) /544 A& H [R] ik JE Mg ek (1) S S7 S R PR 3 . Bk L& 3.

Table 3. Multivariate Logistic regression analysis of characteristics associated with excessive daytime sleepiness

5% 3. Bia)d ErEEE X4FIER ZE & Logistic EYIH 4R

OR 95% Cl P{H

WA 4.104 1.430~11.775 0.009
NIHSS 1.202 1.038~1.391 0.014
iR S 0.222 0.075~0.662 0.007
S 1.077 0.886~1.308 0.456
it ) I 0.316 0.113~0.885 0.028
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3.3. £F%AE Logistic BV HraYFMAEE

FAVHAT 7 2R FE TAERHE I (ROC) 73#r, AVFAL 22 K 3R Logistic [51V9 43 4 Uil 0 (& 1 R 14 . 5
ANRIZEAREL, WO, NIHSS $F4r, MtaE, fs s o i 204 5 E I ick i e B 1) LA S8 s 0 T 4 . (AUC
=0.773), 1R MH, NIHSS VP4, MeFESE, Fwfs e AUC 437024 0.608, 0.666, 0.395, 0.378. LI 1.

ROC Hh%k

fhik KR
—— IR
NIHSS
BHESE
— I
g
s

e

0.0 0.2 0.4 0.6 0.8 1.0
1-4550M

Figure 1. Predictive model for excessive daytime sleepiness and ROC curves for the predictive value of individual factors
B 1. BiEhd ErEREATFUERA R AN E Z UMM ER ROC fhzk

4. Wi

KT A5 EDS MEMRE, HEIM LS i, A 40RIRIE B FIE 6%~49.5% 4], — T K&
1076 &4 [X Z4E AR, EDS MG %N 10.0% [10], 5 200 A — B R PR mT RE R A (12 ke
PRAEANGE— B4 2 N VR R SCA R 3R 1A 22 SRl 1 6] il 45 [0 25, A7 EDS 2 26 15.7%.

AW TR R 25 T3 H )i FE g 3G 0, X S5 DA A AL, X ATRE S e T IR EE A G,
MR RS 10 FE 5 AN MR ey TR A C[17], WFFER W] REM HEARZ i B4 bl 25 X & o0 1 iH
B BE R 5 R, TP AR ) 2 R IR BEAR A e REM IR S NREM BEIR. Je i 1@ EE
B X Ach 5245 02 BEAI (A B () 46 2. NREM | TR 10 ST B TR0 389 0o ) B AR 90 27 o1 22 T i e 2
(I 26 h BB B2 B ke EDS, X 5 HIRFA[18]55 NI A4 AL, A H )i B g R ) % AR AE
FIER AR H[19], N RN R S R G FOR SRR () B LR R, EBRAR ) R A R,
BRI IG5 T N E 5% (PYN) B 2R BN 22 e I 6 A PRS2, HonT DU IS IR, nfie's B
JRBE R Z (CRH) i L Z RO (OT) M ME K 5 (PROD) &S, SR it S BIR A B 4E R7 A11 S 301[20]
MF AR E, NIHSS VErim, METhabhz, BRI s HolRs, HHRERIR, mE
K, KERTHEVERT IR R T H a1 FE v e L fix A% p o2 8] (0 5553 ORI, [RIRT R B EDS /2 i 4% Hh 1) 7E ik 57
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fER . — I K 7007 424 NRIRTIETE 2 oo iF 7o R B, SR EDS 5 AR At ifiL 8 4 A rh X
MSTAHIE[21] o LAAEME F0 0 R WA A0S AR S0 A A7 - Fe b« AT R . P i A A 1) 58 2 58 EDS M =
T F At AR R AT () B A5 AE £ 5 [4] [18]. BTRA, H R AH 24— 5020 01 52 R W i 45 o 5 H [R]Wg i (EDS) 1) Rk A
AT g S HEAR - 0 EEIA K 10 505 S IAR G . A AT AT DL B 4 B R A - R K, BT
HRAH G [ b 22368 03 (R A B S AR, AT 5| R BEERR 5 D BEE Th RERREAS . DERE RZ MRS A BT 2 Mg 2,
(ORI R i 2y i e R g L 0 S o ol ) = AN o e S VA LB U A S AN =B 2 5
LR BN B 2, 440 7 S BT B R i T U7 o BRI 45 40 5 D T T s P 15 S 5 2 P i L 411
TRUESE BRI T REIEH .

AW R B 15 H TR B R AR AR G, TR KRG, LICRVIIHAATE. ML R
B, R 4 R A O B IV R £ T A i A i F ST T (R 2 —[22], fE— TR, 27 %k
A S 28 A MR P 5 1) A A S0 3 3R IO M o v (B A R L v IR AR R RO L AR IR
FANG DRI RESE , IX Se AR bR 35 0 38 o T oA R0 A DL 2 1k ol A PP PR 7 45 1 A o X W oL 2 1k R IR PP
A5 T i 2 DG A0 ot ) T A IR 3R [23] o L 8 M IS PP 15 (O S A) 2 5 S0 R S v B0 W 8 £ 308 /<,
AR, IPUCEE R R A 2 S EU™ BRI AL, A A AN AR I B Ak, I A AR R )R
WALz B, FECH UG SRR U R S, B 2 SR R EE, X R AR N i H (A
WEHE 2 [A] P 7E CERZ — . EDS /& OSA W UL KR . 1IX—BiE T REA B TR AT R, JHa
TR S H A B R IE R T . {H Zhao J 28 AR LR KB CMB 5 H IA11d FE g HE A AH DG, (LR
18 EDS 5 WMH. [EFA CSVD H4H 5 AH5C[10], (HIIRA 1 CSVD 3w REFR I H = [ BEAR -
FEARE . G T CMB 385 H [R)icd B2 g R (R s BEALA 19 AN BR A, H AT CMB A 7888 oR T Bt J5 i,
T HEARFEAS 7 T WA RN

AW TR AR IRTE 70, BEAS RSN, (EF 0 Epworth FEREE R A EMER, XoERFERY
m, DUE R KEEARSR, HFRZ LKA EETT.

5. &g

A H AL EEVEBEAE RO INREAE . NIHSS PPori. AR TERGR . A7 LRt i 8 R o
oo FLAWRH, NIHSS PFor, Mttt il iHESERT LRy EDS RSO ER A 2R, JLIC & U s L e A
TR 2 A v R T A A

SE
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