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Sleep Disturbances in Patients with
Parkinson’s Disease according to Disease Severity

Su-Yun Lee, Sang-Myung Cheon, Jae Woo Kim

Department of Neurology, College of Medicine, Dong-A University, Busan, Korea

Background: Sleep-related disturbances and sleep disorders are common in Parkinson’s disease (PD) and have a great
impact on daily life of PD patients. This study was done to find the sleep characteristics and sleep disturbing factors
in PD patients according to disease severity through clinical interview and polysomnographic (PSG) study. Methods:
Fifty patients with PD (22 males, age 60.6 + 6.4, Hoehn and Yahr (HY) stage 2.7 £+ 1.0) were recruited and thoroughly
interviewed about their sleep. PSG was performed on the patients taking routine antiparkinsonian medications. Patients
were grouped into mild and moderate/severe group according to HY stage, and the results were compared between each
group. Results: Ninety-four percent of total patients had one or more sleep-related disturbances based on the interview
or PSG. On interview, the moderate/severe group complained more insomnia and REM sleep behavior disorder (RBD)
than mild group. In PSG findings, the moderate/severe group showed lower sleep efficiency, longer sleep latency, REM
sleep latency, waking time after sleep onset, and higher prevalence of RBD. Conclusions: In this study, most patients
with PD had sleep disturbances. Clinical interview and PSG findings revealed deterioration of sleep quality along the
disease severity. Our results suggest that sleep disturbances in PD patients are prevalent and warrant clinical attention,
especially to the patients with advanced disease. (Korean J Clin Neurophysiol 2015;17:17-23)
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Aol =2 AoR duzl sHAC R = 271 1}
2 Z(Excessive daytime sleepiness), 5 Y5
sleep behavior disorder; RBD), 5}A] £<F S5 (Restless legs
syndrome, RLS) 5-¢] Q131, W& 4~H & 8(sleep efficiency)
T} 4~ B &(sleep fragmentation) 5 =Ho| A A¢Q] #|3}%
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(UK Parkinson’s disease society brain bank)2]
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1) QUAK EXlo| T}

Lolu A4l 58] 712l ek 54 9 wuel,
Y Al 254, 7 A =7RE qEeT) 55 &
(levodopa-equivalent dose, LED), Hohen and Yahr stage(HY)
£ XA}l Unified Parkinson Disease Rating Scale
(UPDRS)®] 2557 HAF SollA ¢+ Al 1% (Tremor at
rest), 7} 2](Rigidity), <=7}2} F=2]7|(Finger taps), o] 7l
M (Leg agility)o] 4717 | FE Fatol BAke] 2%
22Xy 4R 7HESH9ITE ®8F S Mini-Mental State
Examination (K-MMSE) F4& L131o] U]t 13 &2

mefse] ol gRE Teklr)

2) $EIUY|9} BIES S5t 281 A}
R U, pE ABe] R, SH W) ase g 2

18

. =
2 ol B whrhAl Ak A B, S ASE A7
Srobn 1, A|ut QAL WA 4

H A b A B FHES B TSt
3 94421 2 RBD7} ©4J 5] RBD 932, #5p}
e 1 Bl Whgo] YFO 2 vehbAL Belo] s

A Yoz gt 3 A2 st on, W &
A Ae= 15870 A4kl A8 E2]A] o,
2: 7k &2k, 3: 5% St 4 A &Pk 5 ob A
F ZETth. 28| ok, Bolg7| W&, AT E, 2%,
BHAE, ZolA A7 (rigidity), SHA] 1F/d 7 H(leg jerk)
TS Wallahs a0 gk RAME 5he] Rlkof et
2313FATH1: 03)/3, 2: 1-28)/3, 3: 2-33)/3, 4: 4-53)/

F, 50 63] o] /F).

¢

™ oo rld

3) PSGE S8t =T ZAt

= SR A BAao) bl oFES AR AEiell Al
F 4T A A (standard polysomnography) & A 3§31 Th.
Ad 2= W3 electroencephalogram; C3-A2, C4-Al, O1-A2,
02-Al), 7 & (electrooculogram), Bl-+7 = (chin electromyo-
gram), Th&]L4 = (leg electromyogram), 417 = (electrocardio-
gram), -Z°](snoring sound), 7151l S5, EFAAL
3ls %, 38 7)F(nasal pressure transducer and thermistor), 35
o] $IXE AHE-3FSAL, 2007 ZHHH Bl =HEFS|(Ame-
rican Academy of Sleep Medicine, AASM)2| f2lof we} 4=
o] GAE B350, T3 AASM] 120 uhet = &
E(Sleep efficiency(%)), 5= #2-7|(sleep latency(min)), 2
S FE57|(REM latency(min)), = 5= 7]0] 9= AlZHwake
time after sleep(min)), 24 Z]<>(Arousal index), F-F35- #]
&5 A]43(Apnea-Hypopnea index, AHI), 7| AMA]25 A5
(Periodic limb movement index, PLMI)& R Ao

4) PSGE 0|gst &M ZEeto| my

A 4=HZZHE = 7|2 29N(The international classification
of sleep disorders, 2nd ed., ICSD-2)o] w}2} PSGoj|4] REM
sleep without atonia”} Q=] AL} dHE QL o] AldEo]
21 79] RBDE G193, AHIL 5% Z3sh 4
L= 4115 S A of|(sleep-related disordered breathing, SRDB),
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PLMIZ} 158 Z3bshe 295 Wulsi] 2714495 7
471 Z7 = 9] = F(significantly increased PLMI) .2 #
ofshgich

5) SAEA

SPSS =2 13l (version 18.0)2 ARE-31o], WAFE Ao A=
Pearson chi-square test®} Fisher’s exact test, 2] H|ul&E
Aol Bl=2] R Q] Mann-Whitney U test, - 2HA]E
Ahg-aheic

Aof|= Pearson correlation test=

Z2

1. 2™ EF
AA| 507 2] Batrhol= 60.6 + 6,44,
227g(44%)°] ek, w11
Al dre A] F Z=ARS. g o) 2tﬂ(44%), Al55-74 A 0]
2874(56%)°1 AEt. Hat 1 717 6.0 + 34\, Fal A=
7174+ 3.7 £ 29903 = 5 700.1 + 603.1
mgo] itk Bt LEZAF M4 108 + 54, Bk HY T
=27+ 1.0, Hat K-MMSE #4=E 263 + 419t ol&&
H-Y stageo]| wheba] 752 SAHHY I, DT S-5% o4
o] SAHHY 1L IV, V)22 R3S 0 F55 049
gkt A F 717 A m7)ke] Aal, 5 et
LED7} =& 7218 3013} 2= ¢)jti(Table 1).
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1) SEi7|ot BEtS S5t 4
Aske] FEE0] wheh Lol W maYS U, 25 of
o] Bahol Al & RARS gm, Akt 70 g15ek 70
AZy, 283 A 1327F 8| 8EA S=Ho] 314(Number of

Table 1. Clinical characteristics according to disease severity

Sleep Disturbances in Parkinson’s Disease

nights with non-restorative sleep during past week)”7} 57}¢F
2 o 4 Tk EY SE GRS R B 37}
st Aol Aot EAR o4 gdieh +H I
ol tigt He A= EHF0] 58%, RBD &5
52%, TZ0|7} 52%, RLS 22%°] Hl=2 EolEglom A
A A12] 88%7) o] U] 71| & st olAke B4slT
F7EY ARE JFE 5S BE St SR Hlgol

BoiTh BAE AR FEE] Ut RS o, BuE

i

¢

l'

3} RBD 952 35 % o4e] galztofA o £ Hlea
WEE QT vhH FZo|9} RLS, 183l 7 £ Ars

2A3lo] Z=wol dFAJo] 91K Table 2). E3F HlE o
et Ha=3ket A Wel] Q4 RAbA, A g ol A=
of7} 7MY =2 HeE Bl T oheol EokwT] B
wollewn, o] T 7HA] B F5ke o] o] SxtolA] F
AR R FoJsHA v w2 JFE Bk 11 99 4=H
] @Al 71 o] u]u]ﬁ}gﬂp_ 512 7HA 7 H(leg
jerk)E AQlstales A2 F5Eof whE Aol FEi6HA]
SFITHTable 2).

2. PSG &1t

PSGof| A ko] S50 whg TA ] ol
HAE A Aok AL T 5= o) ] Aol 4=
£o] Hojx|aL, =1 FE7|eF 1 - Afogl= AlRte
Aoz SIStk 1 9] & HARE 244 A4, AHL
PLMIo| A= EA41A §2]A4o] ¢ttt PSGS E£3j RBD=
52%, $~HE GAV Ol 24%, WulsHA| =715 PLMI 22%9] ¥l
w2 A, AR} F 68%7} o] A7k Fof 5
U o= 7HAIAL QI%1AL RBD= $5 5 o] &A=t
A Y @o] EE I (Table 3).

513
&
7

dl

ol

Hoehn and Yahr stage (n) 1-2 (29) 3-5 (21) Total (50) p-value
Age (years) 60.4 + 5.8 60.8 £ 7.2 60.6 = 6.4 ns
Sex (Male : Female) 10 : 19 12 : 9 22 . 28 ns
K-MMSE" 27.1 £ 2.5 252 + 5.5 26.3 + 4.1 ns
Duration of disease (years) 46 £ 24 8.1 £ 34 6.0 £ 3.4 < 0.001
Duration of treatment (years) 27+ 19 52 £ 3.5 37+29 0.011
L-DOPA equivalent dose” (mg/day) 464.9 + 273.3 1025.5 = 771.6 700.1 + 603.1 0.002
Motor score’ 8.6 = 4.3 13.7 £ 5.6 10.8 £ 54 0.001
Hoehn and Yahr stage 21 +£04 35+£05 27+ 1.0

Korean version of Mini-Mental State Examination

Levodopa—equlvalent dose

" Sum of UPDRS items 20 (“tremor at rest”), 22 (“rigidity”), 23 (“finger taps”), 26 (“leg agility”)
ns, not significant
Korean J Clin Neurophysiol / Volume 17 / June 2015 19
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Table 2. Sleep schedule, sleep disorders and disturbing factors based on interview

Hoehn and Yahr stage (n) 1-2 (29) 3-5 (21) Total (50) p-value
Total sleeping time (hours/night) 6.59 + 1.33 524 + 132 6.01 + 148 0.002
Sleep latency (hours) 0.41 + 0.30 0.73 + 1.15 0.55 + 0.79 ns
Number of waking at night 1.93 + 1.19 3.14 £ 1.62 245 + 1.50 0.001
Waking time during sleep (hours/night) 0.39 + 0.58 1.27 + 1.10 0.77 + 0.94 0.001
Number of naps during past week 2.61 = 3.01 421 + 5.03 3.30 + 4.04 ns
Number of nights with non-restorative sleep 1.61 = 0.83 2.29 + 0.78 1.90 + 0.87 0.006
Insomnia (n) 41.4% (12) 81.0% (17) 58.0% (29) 0.005
REM-sleep behavior disorder (n) 37.9% (11) 71.4% (15) 52.0% (26) 0.019
Snoring (n) 55.2% (16) 47.6% (10) 52.0% (26) ns
Restless legs syndrome (n) 17.2% (5) 28.6% (6) 22.0% (11) ns
Daytime sleepiness (1-5)° 2.64 = 1.10 2.67 £ 1.35 2.65 + 1.20 ns
Nocturia” 3.6 + 1.6 45+ 12 40 + 1.5 0.037
Turning difficulty” 13 + 0.9 26+ 15 18 = 1.4 < 0.001
Vivid dreaming” 13 £ 0.6 15+ 0.7 14 £ 07 ns
Back pain” 1.6 + 1.4 14 + 1.0 15+ 12 ns
Cramping pain# 14 £09 1.5 £ 1.0 14 £ 1.0 ns
Rigidity" 1.0 + 0.2 13 + 0.6 1.1 +05 ns
Leg jerk” 1.1 +03 1.6 = 1.2 13 + 0.9 0.033

" Scored by severity.
Scored by frequency of event.
ns, not significant.

Table 3. Polysomnographic findings

Hoehn and Yahr stage (n) 1-2 (29) 3-5 (21) Total (50) p-value
Total sleep time (min.) 4719 + 63.0 4943 + 89.7 481.3 + 75.3 ns
NI sleep (%) 14.8 £ 144 17.1 £ 11.8 157 £ 13.3 ns
N2 sleep (%) 57.7 = 13.0 52.7 + 13.6 55.6 £ 13.3 ns
N3 sleep (%) 8.2 + 8.8 124 £ 10.3 10.0 £ 9.6 ns
REM sleep (%) 19.5 + 8.6 179 £ 10.8 18.7 £ 9.5 ns
Sleep efficiency (%) 81.7 £ 12.0 714 + 132 774 + 134 0.006
Sleep latency (min.) 17.8 + 28.6 273 + 19.3 21.8 £ 25.3 0.005
REM sleep latency (min.) 113.6 + 65.8 152.7 £ 94.5 130.0 + 80.6 ns
Wake time after sleep onset (min.) 85.6 £ 50.7 1424 £ 729 109.4 + 66.6 0.009
Arousal index (/hour) 8.1 + 33 7.0 £ 4.0 7.6 £ 3.6 ns
Apnea-Hypopnea index (/hour) 49 + 8.6 54 +£79 5.1 £83 ns
PLM index  (/hour) 74 + 11.2 11.4 + 20.7 9.1 £ 15.8 ns
REM-sleep behavior disorder 37.9% (11) 71.4% (15) 52.0% (26) 0.025
Sleep-related disordered breathing 17.2% (5) 33.3% (7) 24.0% (12) ns
Significantly increased PLMI 20.7% (6) 23.8% (5) 22.0% (11) ns

* . . . .
Periodic limb movement index.
ns, not significant.
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PSGAVeL w71 & o] ] SAEY AHEAE & AN SAZ Fe4dol AATKTable 4).
& 23, LED7} S7F-5 194 19| vlgo] F7t HH& &3 RBD o502 A= ld 267(52%) 2] 2
= o] WEE I E3F = &8 {7717k LED, Ab F 2478 9] A= PSG Aol A= RBDE XITHE|glom,
=5 ATt SUHeE "9olAaL, o AET = #1871 U A] 278 PSG Aol A= /ol itk shAIeh vt =
2 A m7)3ko] S7 S dojRlty L 9 fed e HollA RBD7} §l& Aoz AFEAE &4 & 292
719k A 7717k, 2ejal o & 7 AR 5 39 Aol PSGAYell Al RBD7} =] )itk PSG “Jofl 4] RBDE et
Table 4. Correlations between PSG parameters and clinical characteristics
Duration of symptom Duration of treatment Levodopa equivalent M #
otor score
(years) (years) dose (mg/day)
Total sleep time (min.) r = -227 r=-.183 r = -.049 r=.043
p=.112 p = .205 p =735 p = .767
N1 sleep (%) r =217 r=.254 r=.369 r=.151
p = .129 p = .075 p = .008 p = 2%
N2 sleep (%) r=-229 r=-145 r=-221 r=-284
p = .110 p = 316 p = .122 p = .046
N3 sleep (%) r = .238 r =.051 r=-192 r=.110
p = .096 p = .724 p = .183 p = 448
REM sleep (%) r=-224 r = -207 r=-016 r = .062
p = .119 p = .149 p = 912 p = .669
Sleep efficiency (%) r=-321 r=-196 r=-313 r=-294
p = .023 p = .173 p = .027 p = .038
Sleep latency (mins) r= 297 r= 337, r = .204 r = .034
p = .036 p = .017 p = .155 p = .817
REM sleep latency (mins) r= 212 r =350 r=.229 r = .105
p = .139 p = .013 p = .109 p = 466
Wake time after sleep onset (mins) r = .236 r=.122 r=.275 r=.292
p = .099 p = .397 p = .053 p = .040
’ . Sum of UPDRS items 20 (“tremor at rest”), 22 (“rigidity”), 23 (“finger taps”), 26 (“leg agility”).
p < 0.05.
Table 5. Comparison between patients with and without REM sleep behavior disorder (RBD)
Total (50) RBD (26) NRBD (24) p-value
Age (years) 61.5 £ 6.3 59.6 £ 6.4 ns
Duration of disease (years) 7.1 £ 35 49 £ 29 0.029
Duration of treatment (years) 43 £ 3.1 3.1 £26 ns
L-DOPA equivalent dose (mg/day) 850.9 = 717.0 5372 + 403.5 ns
Motor score’ 11.3 + 4.6 10.1 + 6.2 ns
Hoehn and Yahr stage 29 + 0.8 24 + 09 0.018
K-MMSE 258 £ 4.8 26.8 £ 3.3 ns
MMSEC" (n) 26.9% (7) 42% (1) 0.030
Total sleep time (mins) 483.5 £ 67.6 479.0 £ 84.3 ns
Sleep efficiency (%) 74.7 £ 15.6 80.3 £ 9.9 ns
Sleep latency 29.2 + 30.9 13.8 = 14.1 0.012
REM sleep latency (mins) 1454 + 922 113.4 + 63.6 ns
Sum of UPDRS items 20 (“tremor at rest”), 22 (“rigidity”), 23 (“finger taps”), 26 (“leg agility”).
* Number of patients with abnormal K-MMSE score corrected for age and educational level.
ns, not significant.
Korean J Clin Neurophysiol / Volume 17 / June 2015 21
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