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Correlation of sleep disorders with emotional apathy and executive function in Parkinson disease DONG Ruoyun,
TAN Hua. (Department of Neurology , The Affiliated Hospital of Southwest Medical University , Luzhou 646000, China)
Abstract: Objective To investigate the relationship of sleep disorders with emotional apathy and cognitive execu-
tive function in patients with Parkinson’s disease (PD). Methods Ninety-two patients with PD (41 males and 51 fe-
males) who visited the Department of Neurology, The Affiliated Hospital of Southwest Medical University from January to
December 2022 were included. All patients were scored using the Pittshurgh Sleep Quality Index (PSQI) and divided into
sleep disorders group (PSQI>8) and non-sleep disorders group (PSQI<8). To investigate the clinical characteristics of PD
patients with sleep disorders, we employed the UPDRS- Il , UPDRS- Il , UPDRS-V (H-Y staging) , Epworth Sleepiness
Scale (ESS), Montreal Cognitive Assessment (MOCA ) scale, Mini-Mental State Examination (MMSE) scale, Stroop Color-
Word Test (SCWT) , Trail Making Test (TMT) , and Modified Apathy Evaluation Scale (MAES) to measure the severity of
PD, daytime sleepiness, emotional apathy, and cognitive executive function in all subjects. Results = The PD patients with
sleep disorders (64, 69. 6%) showed significantly higher values in age (71.88+8.77) , duration of illness [3 (1,7) ],
UPDRS-1II score [14 (9,19.5) ], UPDRS-TI score [30.5 (19,44) ], and H-Y stage [2.5(2,3)],as compared with pa-
tients without sleep disorders { (64.96+10.47),[1 (0.5,3.5)],[5(2,8)1,[9.5(6,18)],[1.75(1.5,2) ]} (P<
0.01). Patients with sleep disorders also showed significantly higher values in the response time of SCWT A (84+29),B
(78+30) ,and C [ 124 (97, 146) ], the time spent on
TMT a [118 (95,165) ] and b [ 126 (100,168) ], and

the MAES score [16 (11,22) ], as compared with pa- U5 B 8#3:2023-06-10; 1&1T H #8 : 2023-07-30

tients without sleep disorder | (67+23) , (59+22) , [86 EE£WE : MR R (2009LSK072)

(75.5,103.5)1,[94 (76.5,115)],[103 (83,139) ], T AL - (DU 148 O PN 717 P g B R R 2 B T % e e 2 P R, |
9.5 (7,11) ]| (P<0.05). The MMSE score and M 646000)

MoCA score were significantly lower in the sleep disor- BEEE H 18, E-mail: 1640686675@qq. com
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ders group | [23(19,27)],[21 (16,26) |} than in the non-sleep disorders group | [28 (26,30)],[25(22,29) ]} (P<
0.01). Sleep disorders in PD patients were positively correlated with age (r=0. 307, P=0. 003) , disease duration (r=0. 273, P=
0.008) , UPDRS-1I (r=0. 558, P<0.001),UPDRS-II (r=0. 603, P<0.001),H-Y stage (r=0. 463, P<0. 001 ), response time
of SCWT A (r=0.266,P=0.011),B (r=0. 318, P=0.002) , and C (r=0. 436, P<0. 001) , time spent on TMT a (r=0. 329, P=
0.001) and b (r=0. 216, P=0. 038 ) , MAES score (r=0. 447, P<0.001) , and ESS score (r=0.259, P=0.013) , and negatively

correlated with MMSE (r=—0. 451, P<0. 001 ) and MoCA score (r=—0. 368, P<0. 001 ). Conclusion

PD patients have a high

incidence of sleep disorders. PD patients with sleep disorders are older and have longer disease duration and more significant im-

pairment in daily living ability and motor ability compared with those without sleep disorders. Severe sleep disorders are associ-

ated with severe cognitive executive dysfunction , emotional apathy , and daytime sleepiness.

Key words: Parkinson disease; Sleep disorders;

P14 #% 9 (Parkinson disease , PD) 52— F & UL 1)
P RGN, 2 0L F i B ABEAR . n4a Ak
9 1) BEAE R HE 32 Bh R AR 12 s IR | 12 B E
RAFERE LB B R 8RS, ks dhiE
RALFG N HIAT D) REREAT 1 BIR L AR SR AR | b
MG B 5 55, 20 )R 3 A0 R A 06 b BN B3R A 6 T
SR A ST AR R [ N AT X PD A i HI A
BH S INHINAT DI RE 5 BRI AH I B T 5% 4
W B AE RSy A IR BRSO A S il
PD W FIR 5 A5 5 175 SRR T A AR G o L P ATt
PD 5 5 IR 52 -5 AT D REAH DGR BB 98 i 20 il
WIS ARIE T PD B 1 MR AR [ i 5 0T ) RE
B OCAE | DA B 5515 RV 0 A S | B e M I PRI
51 PD B E A HPA T D) RE R AT 17 BRI 55 IR 42 B
DRAR ALK , DU T XF PD S it 5 A £ %P iA 7 &
A T LA b, i K T R b S R A T T
KW

1 HRMEE5HE

1.1 W4

AN 20224 1 H—12 A3kie F i BER K2
B I = g i 22 R 92 451 PD g3, Hirp B 41 681,
2 5149, MR 4l DT 2% % B HIS 5+ 15 450 3 (Pittsburgh
sleep quality index, PSQI) ¥4 K 92 4] PD i % 43 R
M M o 4 26 (PSQI=8 43 ) il B A s 15 21 (PSQI<
753 HEBREEAS L 64 41, 55 30 (], 2 34 5] ; F ik Ak
BEAGZH 28 4, 5 11 B, Lo 17 9 . ASWF ST 5 it
T VY R B R B B B A0 S B 2 AL AL UE (2
P KY2023051) , R EHE SRR & E T M1 [H
= LS

GAABRUE - COFF A b B A 4 205 1912 Wi br
(2016 4F-hi) 5 (2) -5 18 2 LU I (3) REMS L 5 52 ik
BRI ; (4l BRI E RS H A, IrfA SR
BB A R . HEBRAR M (1) B L
BEME CRRETE LU A A S B Ak A M 4
FRERBIE SN A AR B IR AR 5 (2) RS AT 0 57
HETCIEBC A 5 (3) A At ™ F1 s S P b 22
RGP 5 (4) IEAE 5% i BRI A 254 5 (5) 4
Z 5 IR A I R

Executive function;

Affective apathy; Daytime sleepiness

1.2 Wk

1.2.1 — %R eBE AL 50R,
FEPED AR SZEE AR AR A E 2 1 ARG
[ 2 i€ 22 P A5 % H AR =20 Jie 22 DA R ) e x 1+ 22
JiE 22 P 1 B 7 R X0, 75+ 28 € 2 1 7 i x0. 33([F]
I IR FH A AR I R ) 353 5 2250 100+ Rtk D1 3 /R
F X 1+ W BE R EEx1 ]

122 WHERWRIEIEE  RIHG— 04 AR0N
PR R = TEk ), B UPDRS- I 9F 70 3%
UPDRS- I #5432 . Hoehn-Yahr (H-Y ) 4331343 2 43 5l
Vg B B AR TG RE ) A2 Bl ) Ko 4 A )™
FEJE . UPDRS- I 73 $i i, H A 15 52 52 0 0K 5
UPDRS- 73508 7 , 32 3l DI RE 32 4008OK s H-Y 7343
-5, e 12 WO R L 2. 5-3 W R 4~
SWINERE . R TR0 NRFEE IR B
kA

1.2.3  MOCERIEAG R HIVC 2% 62 M Bk 5T
8 %0 & 3% (Pittsburgh sleep quality index, PSQI) PEAk
B B RS BT it . PSQLEY 21 73, 73 40k 2y, e i it
2%, PSQI=8 43 i Sy B HR i 1 >R FH 222 UK IR 07
SR 5 2% (Epworth Sleepiness Scale, ESS) ¥4l 1 K
WEREFEIE . Br>6 MIREE,>10 AEH HERE, >16 4
A5 1 1 IR B 5 R FH 56 R R 3% (Montreal Cog-
nitive Assessment, MoCA ) M 1 5y K # R A K 2 B
(Mini-Mental State Examination, MMSE ) #F- £ 1A 1 I
AE . MoCA 3K 57330 7, # [ H Z HHF HF R <
124, LR —43 o 3 B0 m , WA Zh e Bl gy,
— BN R B 03226 73 A I I REIE H . MMSE %
33053, o S 2 BOE KRR AR OC
R 03 BB SCH <17 43, /N2E<20 43, 00 S DL <
2445 Ay WD e R AT 5 R FH e R A% R
B PF % 7 %2 (Modified Apathy Evaluation Scale,
MAES) PPt 8835 1 17 IBR BRI, iZ R A 14 D0
H L 35 AR AR FIAT Ry 345 TN P32 30, >
1453 5 SR B IR, J (788 v 150 U 195 JRR VB 782
B H R TR R 2 B B AT R
PAE o

1.2.4  $hA7 D BE V¥ %€ (E-prime %K F % 2 )



RSPy s 20239 Hi404% oM

Stroop 4, 1] 5 ( Stroop Color-Word Test, SCW'T ) i 12 Xif
JEINEE S e WU LY alll i A o /v 411 N A O
E-prime fff Bl , A 214 PR R 1) 24 AU 4T
W BT BRI 61 BAL R 24 B 3 IR
COLHT R BRI B RS 61 C2H Ry 240y
D RAR AN ¥ R A S SN E DT T RA S A N AN A
G67  FAREE ST . SR R PR A I
FE (5 FH AR R S8 45 e HH A LT 7 A Bk B AL B
AR CEH DU B 44 Bk (1234 73 5 AR SR 41 3
Z%) o 0 A B C 32 S I K T KR, R
K TE A AR SR B R T P RE ) s 5 % L
(Trail Making Test , TMT) 3% a b B4, TMT-a J T
PEAR L4 () BE 1 A 5 iz sh i B, TMT-b FH T 1FAh
Ak BRI R3S B i ] E-prime il B IR
TMT-a 42 5K F8 3 DA fe P 3 B2 4 oL Im v B AL 40 A1 1Y
“1~257 (1) BT R AR B 42 BRI 8 2 . TMT-b 223K i
F NPy 32 22 DT T BB A 1 26 DU RSB,
S BB KA R 25 A R ICTe RO, BIV i
Pl-—2-—3-= ... BT = BRERES AR
N LIRS a b 458 T B TRLER S, DU AT 2 i R

+ 809 -

# o MR TR s R TR FACE i TR
A, HITEALIC R EE

1.3 Gl

N FH SPSS 26. 0 4T 481143 M o 1IEZS A
OB Goes ) 38, 41 1R] B A8 SR FH P 200 ST AR A o G
555 AE IE S A0 BT AR LA M (P, Pys) , B H 37
BT 43050 H A, 4 1A] L3R H Mann-Whitney U
R 56 5 T EORERE LU E 43R (%) 38, 41 18] He R
XK 5 ;5 R FH Spearman 17 5 [ ZAH MR 43 o K56
JKHE a=0. 05, BUM K 5 , P<0. 05 °H 22 %4 4t it 2

2 & B

2.1 — R RIG RIS e SEgl A 92 ]
PD H3, H b P i B B 55 20 (PSQI=8) 64 il , 5 [
69. 6%, /A £ BE MR B2 A% 41 (PSQI<8) 28 ] , 5 [t
30. 4%, M HIG B i 41 4F % L A2 L UPDRS- 1T ¥4 .
UPDRS- 1 3¥ 43 H-Y 43 1 24 o 28 K 31 i AR o 15
H, 2R3 BAGHFE L (P<0.05) , A LENER] %
HE LMW A2 B ESH T 2RI E X
(P>0.05) (WL 1).

*1 PDEEHERERESIFERESE IR RIGKRITD LR

TiH AR [ A 21 (n=64) S M Al e 15-2H (n=28 ) eiE P{A
PESIL S 1, 1] 30/34 1/17 0.454° 0. 500

AR (s, % ] 71. 88+8.77 64. 96x10. 47 -3. 276 0. 001
RRELM(P,,.P,5) 4T ] 3(1,7) 1(0.5,3.5) -2. 608" 0. 009
ZHEFRIM(P,, Py ] 5(3,9) 6(4,9) ~1. 806" 0.071
UPDRS-T [M(P,,,P,.) .4} ] 14(9,19.5) 5(2,8) -5.326" <0. 001
UPDRS-M[M(P,,.P,,) .4} ] 30.5(19,44) 9.5(6,18) -5.748" <0. 001
H-Y 53 [ M(P,,.P,) 1] 2.5(2,3) 1.75(1.5,2) -4.418" <0. 001
Kol ARG R [ M(P,y, Plg)  mg ] 337.5(300,418.75) 300(162.5,437.5) -1.479 0.139

HeaNefi,b N Z{H,c H x> MH.

2.2 NHIATINRE LA AR SLE A 18 4
BHE A EBCA T WL B, SR FH [ A4l 1
HORM e A, 45 F AR 7% B R 3% 15 28 76 Stroop (3, 1)1
95 A B CUL N GELIK ad] b4l i 13y
TR T B I B A 2, B B B A5 41 MMSE & MoCA
FEUV 0 1 1B A T S B R R A5 2, 2 1A 2% SR AE
et 22 L (P<0.05) , P 4L 7E Stroop £ 1] I 46 A |
B.C 4 I % I 22 5% 14112 B X (P>0.05)
(W7£2),

2.3 IHIEIRE R H IV RETS O LA BEIR B

41 MAES | ESS 3153 34 K T~ A Bl B B 4 41, 20 [1] 25
SRS L (P<0.05) (WL 3) .

2.4 PD B MR AR B0 09 A M T ds
Spearman 73 H1 PD £ 35 HE B 5 i (PSQI=8 43 ) 5 4% K]
I AH M BT, 45 T R PD HR A B HIR e £ 5 4F
# 2 UPDRS-II ,UPDRS-II .\ H-Y 433 .SCWT A .
B.C 4 S JBi} \TMT a b 20 I  \MAES 343 M ESS 3
Iy B IEAH 6, 5 MMSE , MoCA T 43 5 17 4 6 (P <
0.05)(IL#%4),



- 810 - J Apoplexy and Nervous Diseases, September 2023, Vol 40,No. 9
%2 pPDEFERMERFESIERERAANHITIELE
s R A P A4 (n=64) 2 I I 1526 (n=28 ) GEiHE P
SCWT
A-t(Fs,s) 84+29 67+23 2. 685 0. 009
B-t(%£s,5) 78+30 59+22 3.019° 0. 003
C-tLM(P,.P,,) ,s] 124(97,146) 86(75.5,103.5) 4. 158" <0. 001
A-EFE M (P, P,g) A] 29(27,30) 30(28,30) 1. 486 0. 137
B-IE# %[ M (P, P,g) ] 30(29,30) 30(28,30) 0. 184" 0. 854
C-IEBE [ M (P, P,5) ,A~] 26(25,28) 27(25,28) 1. 340" 0. 180
T™T
a-t[ M(Py,P;5) 5] 118(95,165) 94(76.5,115) 3. 140" 0. 002
b-t[ M(P,,P,) ,s] 126(100,168) 103(83,139) 2. 062" 0.039
MMSE[ M(P,;,P,) ,4%] 23(19,27) 28(26,30) 4.307" <0. 001
MoCA[M(P,,.P,,) 5] 21(16,26) 25(22,29) 3.507" <0. 001

¥ : SCWT 2 Stroop (A3 I, A-t A 2 2 RIS, B-t 2 B ZH LRI, C-t 2K C ZH R W I , A-TE 8k g A 4 IE A8, B-1IE W50 B 4L IE A%, C-
IEFECRH CALERIE. TMT LIS , a-t A LS a 4UHET bt A b AU . MMSE i R il it 26, MoCA S SRR 2

F3 PDEBEEREGES IFREIRFERS A S R R R EREE R LR

T H I IR 5 2 (n=64) AR A2 (n=28) VA P
MAES[M(P,;,P,), 53] 16(11,22) 9.5(7,11) -4.267 <0. 001
ESS[M(P,,.P,;), 5] 6(5,8) 5(4,6) -2.468 0.014

1 MAES Sl RIRBEPEE H 36, ESS SR % U TR M JEL I i 4

*F4 PDEBEIRERMNBXEST

i H r{H P{HE
iR (%) 0.307 0.003
R (4F) 0.273 0. 008
UPDRS-TI (43) 0.558 <0. 001
UPDRS-II (43) 0. 603 <0. 001
H-Y 538 () 0. 463 <0.001
SCWT A-t(s) 0. 266 0.011
SCWT B-t(s) 0.318 0. 002
SCWT C-t(s) 0.436 <0. 001
TMT a-t(s) 0.329 0. 001
TMT b-t(s) 0.216 0.038
MMSE(43) -0.451 <0.001
MoCA(43) -0. 368 <0.001
MAES(4) 0. 447 <0.001
ESS(43) 0.259 0.013

303 i

I IR B2 12 PD S 8 DL Y AR 2 stk TR
AR R RO SR LA BT PD R A 19 I H A P E S )
AT O 28 37 B [ P A2 Ok R 22 1) e T
SCHRARGE , PD R R R S 0 & AR R A
80%"* M A5 b PD F8 35 IR A e i 2 A Rl i ik

69. 6%., AR RS- f10 55 % HRAE | L ZE 1 I 8 e M 227 42
ZEAAE | H [alid B g R B R T AL DR s R A )
AR BT AN TR ZE A AR S50 Horp PD R 35 Bl IR [t
fis bR DL IR 2R R, 26 B A R HIR i 20 DRI e 1 4
FERXETS S AT 0, A 4 R0 B4R TE )12 19
J TR 4 RA AR P R 22 50 N 5 /MR R o 8 A B
)5 H LR D H R R O, 3 BB 2O
B LS, 2 B A B R AR,
Bl PD i U 2550 2 300, g 728 B8 R 5 40 IR A
FRAR S A K AR B (o A B S O R R
REAPZ T AT AR AE 2 T AR 48 75 4% S-F2 Al e
P22 0 H BAE P K die k| 5 0B T B MG L2 A sk AR
BhAAR bR AR Sh R AR 3 22 18] 55 1L A2 BIER , e
A B PRI HE AR A B AL L Rk 3 g e S S 2 B A
CEREAR IR RG B, R AR A T S
HFFEHEAR R 55 00 4 2R 175 2 PD B AR 5 A%
A S 21, PD BB B B R R i 1] B 38 IR 1 1
i 5 17 2E SR, Ol ) O ) 1) 22 R 8 7
s il 3z shREIR , i o e )R 0 22 BRI Eh ) T g
BB B H )G B Bl AR R T, i — 2 R
R ) B AR R A5 AR 9 4 SRR A I I A
2H 95 2 K T A B HIR s Ak 2, [] ) e IS o - 21 %5 3 e
MR 2H H 5 AR TG RE 7 I 2 % A2 Sk o ™ o,



RSPy s 20239 Hi404% oM

ARG T A2 B E S, 5 E N AN SEAR AT . AR
W4 J2 75 A PD B AR 5 5 A9 A5 I R H A M S E IS
Mamikonyan &5 [ 58 32 78 4F- 1% 5 PD Bl B 552 15 A7 7
FHOCHE B HLHFE ARG 554, 230 E R Ak
WF5E $E 78 R4 5 PD HIE AR R A5 AN AH G120 ARG 58 v
AR 5 PD RS I AR R A A7 AR AR DG o R AR —
BRTERAT A2 VRN B R TR S D R
PSS S A% DL BT Bl 4 28 A 2 T AR B IR 49 15
A2 Hunt BYRFFT R T B4 2 A9 ik K
Bifi 5 N ZAF % 36 07 T [ Kudo 8538 13 % L A
PD /N B RLAIE 52 & B0, B AR 34 4, /N BRI s
N A AR 2 IO A2 B A 0T AR i T e
DL _E 5 TS0 PD AR 2 1) B AR R A1 O

AT Ty BE AN N Ty BE AR A TRk 1Y &2 24k
J1, e — R PR ST R L BT RE
e — 25 A R IE A R AR R R
il TAEICIZ O3 AE2  FERER AR B L, v LK BT
DIREBEVER M INFI T RE . 2T PR W T AF 5%
KIN, PD B BEHIR 055 A0 e A A7 0 A S P
Latreille 5538 o 20 [ F 58 2 B0, PD f8 # 19 IR B 8 #f
253 STk /L | 2 TR R R T M 3 RGBT T 2
P CIn R IRAZ L FE i RN SeA% ) DL e B )2 X 3 (B3 -
AT ) S5, X Se AL AT 58 2 35 P 6L Y - e i
St I i, AT e 20 e IR 275 e A 11%) = AR AL B IR 25
I R 230 P RG0S 5 1 T 0 s ) 8 T AR AUA T
I TEAR DG o 1D B 0 £ 8 A 58 B M IR i
/N PR G &0 e 30t 2 W Y I G o T BB A
AT RERR S YGRS R 2K . 1 Katharine Landry %5
BRI 7S , BELZEPE B B 1% 8 42 7] 3 PD £ 35 1
PR 1A AEG 4L I DA R i R 45 4 B 78, 8¢ 1) 4% o B e
I s 160 b 51t A e B R A Ak, 1 09 12
P B AR ) 258 51 A0 7 R RRE S A 5T g
STROOP (23] 56 K % £k i 56 PR S AT T BE , PD i
IR s i £ 2 T 00 365 %) S5 7 i 29K = e G e
A, R PD B AR B A5 F8 3 78 A 7 45 0T 55 1
HREIEMELLE T AT RE T 25 . LR AR f A5 2
MMSE . MoCA 14334 It 25 1% T~ 3 Al B J5 A5 2, 327
PD 8 B R B A 5T 25 5 A0 S BT T R R

Marin 55 $ H 15 BR B 5 HARE 10 AT R0
DA NN TR I RN AT R RE T B E 1
TR ] UG R — ST RS PR 2R B AE , BBl
B I R Bl = IS 5 R, X A S R
I A R IRRACIRES , (HR 2 H B9 A S8 4 S5 AR AE
FPS 0 PD B BRI LR B R s e &
WIE E S ZE N AP EIRE | B 5-H 0
i 1 A8 PR RS AR I FE ) 5 2 5 Kk sl
R Jih ZR G0 0 B2 0T 254 S B DX I Sk E
A HRTE N AR ST PD B R AR [

< 811 -

7 IR B AH SC M A i /> BLAEAE S I . Barber 38
I I PRAFFE A B, AT DR R 2y B BIR 5 % (rapid eye
movement sleep behaviour disorder, RBD) Y E T2
Gy 0 AR ISR 5, e LTI AT B 5 RBD S 11 9 4
EM 2 URERER ZotiR A . —THE R
W PR IR LAY PD B3 LN PHIR B PD (5 2
UL fiE il 28 T e 17 0 B ™ 2, PD Rl FIR s £ £
B A T H ) Z2 T M e A 2 e e gb |, T 2
Zy B BAR T . H PD R BIR 55 5 18 M 80K 44
I ORI H1170 K 5T, B SR AR - %50 - 1 ) i B ik A
SR HREIR PD B AR A5 5 155 R VB AE 7E 5 AR DL fie
FE o ASHIFFE & AT B B B 05 1 PD AR U R IR
A FE VT3 3 KT AN BB FRE A4, HL PD B A s
1535 2 RIR B i R4 52 IE ARG, BUA i 52 4278 PD
B B B P 0 5 1 SRR T AP AR AR DG

25 LRk, PD HE A R AIR B i & A2 2, A AT IR

MR B A1) PD 85 58 5 th B T D RE 32 45k A

IR ARG BRI o I PR X6 I I AR e % 1)

SR B A AT YRR, PP BRI O, i

RGBSR, S b RSP B A

TG AW R Z AL A T R S A

AU, B RZHUEF LB B IERAHX 3,

TOREAC R (R4 EAFAE— 8 R BR M s A5 e Bk

ST, AT NS o PRI 2 Rl s i R AT Be 8 A 1)

AR LR 2 0B IR .

RIEZER: AL 7 200 aEHKFH

B BRI E R 4 F d (5 :KY2023051) , &4

BEEmERES.

FIZHRERR: A LR B AT A S04 R
EETTRKARR: £ 55 Attt LAER R ¥

W F IR AR R HIBIKE, TR

DAL B R e AE AR R T e BAE B

HFEFLFIHRE LM

x>y

[1] Maggi G, Trojano L, Barone P, et al. Sleep disorders and cognitive
dysfunctions in Parkinson’s disease:a meta-analytic study[J]. Neu-
ropsychol Rev,2021,31(4) : 643-682.

[2] Tolosa E, Garrido A, Scholz SW, et al. Challenges in the diagnosis
of Parkinson’s disease[J]. Lancet Neurol,2021,20(5) :385-397.

[3] Chahine LM, Amara AW, Videnovic A. A systematic review of the
literature on disorders of sleep and wakefulness in Parkinson’s dis-
ease from 2005 to 2015[J]. Sleep Med Rev,2017,35:33-50.

[4] Zhang Y, Ren R, Sanford LD, et al. Sleep in Parkinson’s disease: a
systematic review and melta-analysis of polysomnographic findings [J].
Sleep Med Rev,2020,51:101281.

[5] Stefani A, Hogl B. Sleep in Parkinson’s disease [J]. Neuropsycho-
pharmacology ,2020,45(1) : 121-128.

[6] Gros P, Videnovic A. Overview of sleep and circadian rhythm disor-

Clin Geriatr Med, 2020, 36 (1) :

ders in parkinson disease (7.



- 812 -

119-130.

[7] Tholfsen LK, Larsen JP, Schulz J, et al. Changes in insomnia subtypes
in early Parkinson disease[ ] ]. Neurology,2017,88(4) :352-358.

[8] Bhattacharya A, Lenka A, Stezin A, et al. Overview of sleep distur-
bances and their management in Parkinson plus disorders[J]. J Neurol
Sci,2020,415:116891.

[9] Ye H, Robak LA, Yu M, et al. Genetics and pathogenesis of par-
kinson’s syndrome[J ]. Annu Rev Pathol,2023,18:95-121.

[10] Yasuhara T. Neurobiology research in Parkinson’s disease[J]. Int

J Mol Sci,2020,21(3):793.

[11] Braak H, Del Tredici K, Riib U, et al. Staging of brain pathology re-
lated to sporadic Parkinson’s disease[J]. Neurobiol Aging, 2003,
24(2):197-211.

[12] Hunt J, Coulson EJ, Rajnarayanan R, et al. Sleep and circadian
rthythms in Parkinson’s disease and preclinical models [J]. Mol
Neurodegener,2022,17(1):2.

(13137 8 A%, AR MG DA A1 B AT 5 B 1 R AR 0 1
B AFRAR SRR TR (], b S e A ik, 2022, 39
(9):849-852.

[14] Zhu K, van Hilten JJ, Marinus J. The course of insomnia in Parkin-
son’s disease[ J]. Parkinsonism Relat Disord,2016,33:51-57.

[15] Lauretani F, Testa C, Salvi M, et al. Clinical evaluation of sleep dis-
orders in Parkingson’s disease[ J ]. BRAIN SCI,2023,13(4) :609.

[16] Scanga A, Lafontaine AL, Kaminska M. An overview of the effects
of levodopa and dopaminergic agonists on sleep disorders in Parkin-
son's disease[ J |. J Clin Sleep Med,2023,19(6):1133-1144.

[17] Videnovic A, Amara AW, Comella C, et al. Solriamfetol for exces-
sive daytime sleepiness in Parkinson’s disease: phase 2 proof-of-
concept trial[ J]. Mov Disord,2021,36(10) :2408-2412.

[ 18] Mamikonyan E, Moberg PJ, Siderowf A, et al. Mild cognitive im-
pairment is common in Parkinson’s disease patients with normal
Mini-Mental State Examination (MMSE) scores[J]. Parkinsonism
Relat Disord,2009,15(3) :226-231.

[19] Melka D, Tafesse A, Bower JH, et al. Prevalence of sleep disorders
in Parkinson’s disease patients in two neurology referral hospitals
in Ethiopia[ J]. BMC Neurol,2019,19(1):205.

[20] WIS HT, Fh/KAF, 4% BE, 5% A4 200 o R NG O T DA R0 P
RAERTSE LI ], E R ERTB Z20 , 2022,48(1) £ 14-20.

[21] Shen Y, Lv QK, Xie WY, et al. Circadian disruption and sleep disor-
ders in neurodegeneration[ ] ]. Transl Neurodegener,2023,12(1):8.

[22] Mentzelou M, Papadopoulou SK, Papandreou D, et al. Evaluating
the relationship between circadian rhythms and sleep, metabolic
and cardiovascular disorders: current clinical evidence in human
studies[ J]. Metabolites,2023,13(3):370.

[23] Yamazaki S, Numano R, Abe M, et al. Resetting central and pe-
ripheral circadian oscillators in transgenic rats[J]. Science, 2000,
288(5466) : 682-685.

[24] Du XF,Li FN,Peng XL, et al. Circadian regulation of developmen-
tal synaptogenesis via the hypocretinergic system [J]. Nat Com-
mun, 2023, 14(1):3195.

[25] Hunt NJ, Rodriguez ML, Waters KA, et al. Changes in orexin
(hypocretin) neuronal expression with normal aging in the human
hypothalamus[J]. Neurobiol Aging,2015,36(1):292-300.

[26] Kudo T, Loh DH, Truong D, et al. Circadian dysfunction in a

mouse model of Parkinson’s disease [J]. Exp Neurol, 2011,

J Apoplexy and Nervous Diseases, September 2023, Vol 40, No. 9

232(1):66-75.

[27] Taguchi T, Ikuno M, Hondo M, et al. a-Synuclein BAC transgenic
mice exhibit RBD-like behaviour and hyposmia: a prodromal Par-
kinson's disease model[ J ]. Brain,2020,143(1):249-265.

[28] Birle C,Slavoaca D, Balea M, et al. Cognitive function : holarchy or
holacracy?[J]. Neurol Sci,2021,42(1):89-99.

[29] Arnaldi D, Morbelli S, Brugnolo A, et al. Functional neuroimaging
and clinical features of drug naive patients with de novo Parkin-
son’s disease and probable RBD [J]. Parkinsonism Relat Disord,
2016,29:47-53.

[30] Liu Y, Lawton MA, Lo C, et al. Longitudinal changes in Parkin-
son’s disease symptoms with and without rapid eye movement sleep
behavior disorder: the Oxford discovery cohort study[J]. Mov Dis-
ord,2021,36(12):2821-2832.

[31] Pagano G, De Micco R, Yousaf T, et al. REM behavior disorder
predicts motor progression and cognitive decline in Parkinson dis-
ease[ J]. Neurology,2018,91(10) : e894-¢905.

[32] Latreille V, Carrier J, Lafortune M, et al. Sleep spindles in parkin-
son’s disease may predict the development of dementialJ]. Neuro-
biol Aging,2015,36(2):1083-1090.

[33] Girardeau G, Lopes-Dos-Santos V. Brain neural patterns and the
memory function of sleep [J]. Science, 2021, 374 (6567) :
560-564.

[34] Fernandez LMJ, Liithi A. Sleep spindles: mechanisms and func-
tions[ J]. Physiol Rev,2020,100(2) :805-868.

[35] Lee JJ, Sundar KM. Evaluation and management of adults with ob-
structive sleep apnea syndrome[J]. Lung,2021,199(2):87-101.

[36] Laing KR, Mitchell D, Wersching H, et al. Brain-derived neuro-
trophic factor (BDNF) gene: a gender-specific role in cognitive
function during normal cognitive aging of the MEMO-Study? [J].
Age,2012,34(4):1011-1022.

[37] Landry S, O'Driscoll DM, Hamilton GS, et al. Overnight motor
skill learning outcomes in obstructive sleep apnea:effect of continu-
ous positive airway pressure[J]. J Clin Sleep Med, 2016, 12(5)
681-688.

[38] Marin RS, Biedrzycki RC, Firinciogullari S. Reliability and valid-
ity of the apathy evaluation scale [J]. Psychiatry Res, 1991,
38(2):143-162.

[39] Santangelo G, D'Torio A, Maggi G, et al. Cognitive correlates of
“pure apathy” in Parkinson’s disease[J]. Park Relat Disord, 2018,
53:101-104.

(401 %5 Jie, FLE 3% B0 IR ARG IR HAL AR 2 SR G R
BT 5 1k Je2 (], o T 228 08 2 bl 285 272 2 25, 2023, 30(1):
50-54.

[41] Barber TR, Muhammed K, Drew D, et al. Apathy in rapid eye
movement sleep behaviour disorder is common and under-
recognized[]]. Eur J Neurol,2018,25(3) :469-¢32.

[42] David R, Koulibaly M, Benoit M, et al. Striatal dopamine trans-
porter levels correlate with apathy in neurodegenerative diseases A
SPECT study with partial volume effect correction[J]. Clin Neurol
Neurosurg, 2008, 110(1) :19-24.

GIEA SC: SEAF T8 A L A 4 705 T I P R 1155 SR 6 B AT
RERIARICTE [T ], XS s e 24 45, 2023,40(9) : 807-812.



