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[Abstract] Background Sleep disorder is one of the most common non - motor symptoms in
Parkinson’s disease (PD) patients. At present, there are subjective and objective tools to evaluate sleep
disorders. Nevertheless, previous studies commonly used single subjective questionnaires or objective
examinations. Therefore, we used the combinations of subjective and objective tools to analyze clinical

characteristics of sleep disturbances in PD and investigated differences and consistence between subjective
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and objective tools. Methods One hundred and sixteen PD patients were eligible to participate into this
study. All participants were evaluated by Pittsburgh Sleep Quality Index (PSQI), Unified Parkinson’s
Disease Rating Scale (UPDRS) in "on" condition, Hoehn-Yahr (H-Y) stage, Hamilton Depression Rating
Scale (HAMD 24 items), Montreal Cognitive Assessment (MoCA), Epworth Sleepiness Scale (ESS), and
underwent a video-polysomnography (Video-PSG). Results According to PSQI score of 116 PD patients,
the proportion of PD patients with sleep disturbances (PSQI = 7) was 50% (N = 58). Compared to PD
patients without sleep disturbances, PD patients with sleep disturbances had lower score of MoCA (23.34 +
3.50 vs 24.89 +3.52; t =2.377, P =0.019), higher score of UPDRS I [4.00 (2.00, 5.00) vs 3.00 (2.00, 5.00);
U=-2.306,P=0.021], UPDRS [[[12.00 (9.00, 16.00) vs 10.00 (6.00, 13.00); U =-1.995, P = 0.046], higher
levodopa equivalent daily dose [LED, (508.14 + 335.85) vs (394.06 + 236.40) mg/d; ¢t =-2.115, P = 0.037].
Although PD patients with sleep disturbances had more score of UPDSR Il and higher H-Y stage, the
differences were not significant (P > 0.05). On the other hand, decreased total sleep time (TST), reduced
sleep efficiency (SE), increased sleep latency (SL), decreased non-rapid eye movement (NREM) sleep stage
II' time were found for PD patients with sleep disturbances (P < 0.05, for all). Other PSG parameters had
no significant differences between PD patients with and without sleep disturbances (P > 0.05, for all). The
score of PSQI was positively correlated with the score of ESS (r=0.200, P =0.032), HAMD (r=0.202, P =
0.030), UPDRS [ (r.=0.266, P =0.004) and Il (r.=0.254, P =0.007), LED (r=0.213, P =0.022), SL (r. =
0.211, P =0.023). Moreover, the score of PSQI was negatively correlated with TST (r=-0.231, P =0.003),
SE (r =-0.192, P = 0.039) and MoCA (r = - 0.236, P = 0.011). Conclusion PD patients with sleep
disturbances had worse cognition impairment, more mood disorders, decreased activity of daily life.
Meanwhile, most of PSG parameters were altered in PD patients with sleep disturbances. Moreover, the
severity of sleep disturbances in PD patients was correlated with these factors. Overall sleep quality of PD
patients assessed with the objective tool could be predicted by the subjective scale. However, to evaluate

sleep architecture and other sleep disorders for PD patients, the objective tools (such as Video - PSG
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monitoring) are necessary to be used.

[Key words] Parkinson disease; Sleep disorders; Neuropsychological tests; Polysomnography
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UPDRS | [M (P, Pys), score] ~ 3.00 (2.00, 5.00) 4.00 (2.00, 5.00) -2.306# 0.021
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Cognitive Assessment, 5¢ 5 I /K A F1F 4 4 % (b6 52 ) 5 UPDRS, Unified
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e R B e 3 2 W O P B M
SI (X +s, %) 33.06+ 19.11 32,63+ 19.58  -0.117% 0.907 . o R i S £ S
$2 (¥ +s, min) 15150+ 74.05 12345+ 6539  2.169% 0.032 Ko (4)PSQUELR EWMIT M Jr ik 5 2
S2 (@+s, %) 43.69+ 1548 4041+ 1578 1.130% 0.261 M Pt 00 2 0L B A iy 35 A6 A A 4 Rk W
SWS (@ +s, %) 10.83+ 1098 1250+ 11.67  -0.835% 0.406 FB A R TS A ] P RS R R R A R O
REM (¥ +s, min) 5039+ 37.72 46.07+ 30.82  0.676% 0.500 S A B IR R = O T LA B — ok
REM (¥ £5, %) 1555+ 20.03 1437+ 779 0.419% 0.676 B R IR T ) 4 A0 2R 0 LI
RBD  case (% 30 (51.72 34 (58.62 0.558A 0.576 - - SNV
e () b pee iz gk — " RIBR LR, ik
PLMSI [M (P, P»), /h] 8.00 ( 0.30,40.22) 7.50 ( 2.07,37.75) -0.128%4 0.898 .
i i g I W, %85 422 &5
ODI[M (Pas, Pys), /h] 225( 037, 035) 0.80( 0.15, 4.90) -1.620% 0.105 f/ FIR Ik BV BE (EDS) B AR P ﬁiéﬂ? 8
L-Sa0: [M (P, P, %] 9150 (88.00,93.00) 92.00 (86.00,93.75) -0.755% 0.450 G E(SAS) | B AR P 18 547 | PR 3 R 2 B AR
$a0: <90% [M (P, Ps), %] 0.00 ( 0.00, 0.72) 0.00( 0.00, 0.20) -0.746% 0.456 HAAT R B A5 | BE AR & AE (SA) VAR TR &
AHL[M (Pss, Ps), /h] 2.15( 0.00, 7.90) 1.05( 0.00, 5.05) -1.099% 0.272 HE(RLS) | J& 9 1 i A4 32 2 e i 25 1L iy
#t test; #Mann-Whitney U test; Ay’ test. PD, Parkinson’s disease, 14 %94 ; é‘z\ ?}I%ﬁ %I E ik % Fﬁ i E/‘J m %[J I\Jnj ZS + é} Yjﬁa
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efficiency, IE I %% 2 ; SL, sleep latency, ME B % & ] ; RSL, rapid eye A A Eh5 gﬁﬁ@ FIIJgFI Mg ﬁn LR ':P%%ﬁ N
movement sleep latency, P34 MR 2y B AR ¥ Ak 09 5 S1.S2, AF Pt AR 2 ik Ak 4 _ﬂ[&ﬁkﬁ \%ﬁ]{jﬁz \EH&‘%%/E s [)/{&?l?ﬁ é’éiﬁﬁ
I . H;SWS,slow wave sleep, 12 3 BEHR ; REM , rapid eye movement, P il - . . .
S E IR ] s RBD, rapid eye movement sleep behavior disorder, Rk iR 2 I % Eﬁ; ﬁn g B | Hypocretln( Hert)/Orexin A1 48
177 K B A% s PLMSI, periodic limb movement index during sleep , I it #] J 1 % % e As A % (12] . BWE BN , AR |
e I A 32 3 45 %0 oDl oxygen desaturation index, S8 48 805 L-Sa0,, lowest ~ ; . . -
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IR A% R (F4) 5 % 0 B BIR 2402 22 18] G B S SQ JE (r =
0.167,P=0.074) , BE MR T4 (F5) 5 0 e YO 5 1 AH
K(r=2.273,P=0.030) . 5 HE A% 0 ) 103 14 B AR 42 3
FREZ 0 e (r=-0.016,P=0.987) -
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Table 3. Correlation analysis of PSQI score and ESS,

HAMD, MoCA, UPDRS scores in patients with PD
Variable r or r, value P value
Duration 0.057* 0.542
HAMD 0.202# 0.030
ESS 0.200* 0.032
MoCA -0.236% 0.011
UPDRS | 0.266# 0.004
UPDRS I 0.2544# 0.007
UPDRSTI 0.179# 0.059
Hoehn-Yahr 0.169# 0.074
LED 0.213* 0.022

*Pearson correlation; #Spearman’s rank correlation. HAMD,
Hamilton Depression Rating Scale, ¥ %5 /R 1 411 A 4 3¢ (24 301 ) 5
ESS, Epworth Sleepiness Scale, Epworth B I # 3 ; MoCA,
Montreal Cognitive Assessment, 5¢ F F ZK IA 1T # 4 2 (6 2
ff ) ; UPDRS, Unified Parkinson’s Disease Rating Scale, 4t — If 4
R PF M 2 s LED, levodopa equivalent daily dose, Z2Ji€ 2 B H
RO

R4 AN PSQLIFA 5 2 S MR IR 4] 0 2 $i)
LBty

Table 4. Correlation analysis of PSQI score and PSG
parameters in patients with PD
Variable rorr, value P value

TST -0.231% 0.003
SE -0.192%* 0.039
SL 0.211# 0.023
RSL 0.042%* 0.658
Awakening 0.042%* 0.656
S1 0.084%* 0.368
S1% 0.003* 0.978
S2 0.174%* 0.062
S2% 0.041%* 0.665
SWS 0.018%* 0.847
REM 0.104* 0.267
REM% -0.018%* 0.845
PLMSI 0.032# 0.735
0ODI -0.134# 0.151
AHI -0.182# 0.051

*Pearson correlation; #Spearman’s rank correlation. TST, total
sleep time, B4 B HIE 5 7] 5 SE, sleep efficiency, B A 54 3% ; SL, sleep
latency , HE A% 7 fA 57 ; RSL, rapid eye movement sleep latency , i
HEE 25 I G 24 AR 00 5 S 1,82, Il DR R S MR AT T L 11 075 SW'S, slow
wave sleep, 1% I BE & ; REM , rapid eye movement, i3 IR 2y 1 i
1 ; PLMSI, periodic limb movement index during sleep, I % 1] J#
W9 PE B 4432 30 48 %05 ODI, oxygen desaturation index, 8 I 5 % ;
AHI, apnea hypopnea index , R P W 7 {5 {1538 46 4L
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3 32 X BR & 3A 3R (A1)

Beck M # 3  Beck Depression Inventory(BDI)

e [ = 5 1A 5 RO A 5 e
National Institute for Health and Clinical Excellence(NICE)
RNA 5 3 T B A 43 1
RNA-induced silencing complex(RISC)
PTEN 1% 3% 1 PTEN-induced putative kinase 1(PINK1)
Glasgow W5 474%  Glasgow Outcome Scale( GOS)
FEAR MM LA F2 28 symptomatic cerebral vasospasm(SCVS)
Barthel #§ %0  Barthel Index(BI)
HA A ol B 20 28 15 12 Wb 55 3 R
Classification and Diagnostic Criteria of Mental Disorders in
China Third Edition(CCMD-3)

- I~ i -

Hh ] R AR A O 1

China National Knowledge Infrastructure( CNKI)
PRK R HEIE central neurocytoma( CNC)
JEATERE ) periodic limb movements(PLM)
R T BRI subarachnoid hemorrhage(SAH)
SVEEAR ] total sleep time(TST)
WL 2 14 B M IV W B 452 25 45 11

obstructive sleep apnea syndrome( 0SAS)
AN A AT E lowest oxygen saturation(L-Sa0,)
JEEL L H S8 5 levodopa equivalent daily dose(LED)
Fe e 55 e W AL R AR T

aromatic I amino acid decarboxylase(AADC)



