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Purpose: Sleep disturbance is one of the common symptoms in Parkinson’s disease (PD). The
study of sleep disturbance used to concentrate on treated PD. This study aimed to investigate
the factors that are associated with the sleep quality of drug-naive patients with PD.
Patients and Methods: All participants were interviewed using a standard questionnaire to
collect basic information. PD severity, depression symptoms, anxiety symptoms, sleep
quality, cognitive status, life quality, and the presence of rapid eye movement (REM) sleep
behavior disorder (RBD) and minor hallucination were assessed using corresponding rating
scales. The patients with a Pittsburgh Sleep Quality Index score <6 fell into the poor sleep
group, and those with REM Sleep Behavior Disorder Screening Questionnaire score >5 were
considered to have probable RBD.

Results: Seventy drug-naive patients with PD and 30 healthy controls matched for age, sex,
and education were recruited. Up to 41.4% of the patients suffered from sleep disturbance, and
24.3% of the patients had RBD. Poor sleepers were more likely to have left-side predominant
motor symptoms. Compared with good sleepers, poor sleepers, particularly female patients,
had more burden in the aspect of anxiety and depression. RBD was associated with more
nonmotor symptoms, poor sleep quality, bad performance in cognition orientation domain,
anxiety, depression, presence of minor hallucination, and poor life quality.

Conclusion: Sleep disturbances are common in drug-naive PD and require wide attention.
Motor symptom laterality and gender difference in mood are associated with sleep quality.
Depression, anxiety, and RBD are highly related to sleep disturbance. RBD has many
comorbidities, which can influence the cognitive function and life quality of the patients.
Keywords: Parkinson’s disease, drug naive, sleep disturbance, REM sleep behavior
disorder, depression, anxiety

Introduction
Parkinson’s disease (PD) is the second most common neurodegenerative disorder' and
affects approximately 10 million people worldwide. Patients with PD suffer from
a wide variety of nonmotor symptoms (NMS), among which sleep disorders are very
common and occur in over 90% of patients with PD throughout the disease course.’
Sleep disorders in PD consist of insomnia, rapid eye movement (REM) sleep behavior
disorder (RBD), excessive daytime sleepiness, restless leg syndrome, and sleep dis-
ordered breathing. Some of these sleep problems can emerge in the early stage and even
the premotor stage of the disease, and become prevalent in the late stage.’

In levodopa-treated patients with PD, sleep disruption is related with greater
NMS burden and poorer life quality.* More central PD-related pain,” higher levo-
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dopa intake,” longer disease duration,® poorer cognition,” and more fatigue® are

Received: 28 September 2021
Accepted: 18 November 2021
Published: 3 December 2021

Neuropsychiatric Disease and Treatment 2021:17 3499-3508 3499
© 2021 Thong et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
BY_No

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:// org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0002-3987-662X
mailto:neuro_zhangli@163.com
mailto:815473709@qq.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Zhong et al

Dove

associated with worse sleep quality. Sleep disturbances
and mood disorders often appear as comorbidities.”
Impairment of sleep quality and sleep continuity will
make the subject prone to the development of mood dis-
orders, and vice versa.

RBD was first formally described by Schenck et al in
1986.'% 1t is a sleep disorder characterized by dream enact-
ment behavior and REM sleep without atonia.'' The vio-
lent behavior during attacks can cause harm to patients and
their bedmates.'> As a special kind of sleep disorder in
PD, RBD is a strong predictor of a-synuclein pathology.''
The prevalence of RBD in PD is between 30% and 50%.
In early PD, patients with RBD have poorer subjective
motor symptoms and life quality, as well as increased
severity and frequency of nonmotor features, than those
without RBD."?

Anti-PD medications and disease duration have con-
siderable effect on sleep quality. In this regard, drug-naive
PD patients are an ideal cohort to evaluate the relationship
between sleep disturbance and clinical characteristics,
which is essential to provide evidence support for early
intervention. Therefore, the present study aimed to inves-
tigate the influencing factors of sleep disorders in drug-
naive PD patients.

Patients and Methods

Patients and Study Design

A cohort of newly diagnosed patients with drug-naive PD
were recruited from the neurology outpatient clinics of
Nanjing Brain Hospital from April 2019 to July 2020. The
patients were diagnosed by at least two experienced move-
ment disorder specialists. Participants were eligible for inclu-
sion if they met the following criteria: they were newly
diagnosed according to the UK PD Society Brain Bank
criteria'* and did not use any anti-PD medication; they did
well in the standard acute levodopa challenge test with more
than 30% improvement rate in Unified Parkinson’s Disease
Rating Scale part III (UPDRS III) score; they had early- or
middle-stage PD (Hoehn—Yahr [H-Y] stage < 3); and they
can accomplish a series of questionnaires completely and
accurately. Patients were excluded if they had any of the
following: other sleep disorders that cannot be explained by
PD, including sleep disorders caused by shift work, systemic
diseases, or other causes; a history of major psychiatric
diseases; usage of any antipsychotic medication; and abnor-
mal vision or abnormal corrected vision. Finally, 73 patients
were included, but only 70 patients accomplished the one-

year follow-up. The one-year rule was strictly enforced to
distinguish dementia with Lewy bodies (DLB) and PD with
dementia.'® Thirty healthy controls (HC) matched for age,
sex, and education were recruited from volunteers. An MRI
scan was conducted on all subjects on the day of the inter-
view to exclude the focal abnormalities, such as brain tumor
and cerebrovascular diseases.

This study was approved and supervised by the local
ethics committee of the Brain Hospital Affiliated to
Nanjing Medical University and was conducted in accor-
dance with the ethical standards outlined in the Helsinki
Declaration. Voluntary written informed consent and clin-
ical data were obtained from all subjects.

Clinical Outcomes

Each patient with PD was interviewed regarding age, gen-
der, marital status, education level, body mass index (BMI),
motor symptom dominant side, age at PD onset, and disease
duration at baseline. The severity of motor symptoms was
assessed using UPDRS III and the H-Y scale. Standard
acute levodopa challenge test was performed, and UPDRS
III was tested twice. The first assessment was performed
after the patients fasted overnight (off state), and the second
assessment was conducted 1 h after the patients were admi-
nistered with 200 mg levodopa (on state).'® NMS were
evaluated using the Non-Motor Symptom Questionnaire
(NMS-Quest).!” Global and subdomain cognitive functions
were measured using Montreal Cognitive Assessment
(MoCA)."® The severity of anxiety and depression were
evaluated using the Hamilton Anxiety Rating Scale
(HAMA) and the Hamilton Rating Scale for Depression
(HAMD), respectively. Health-related quality of life was
measured using the Parkinson’s Disease Questionnaire-39
(PDQ39)." The “Hallucinations and Psychosis” item of the
Movement Disorder Society-sponsored revision of the
Unified Parkinson’s Disease Rating Scale (MDS-UPDRS)
Part I was used as the screening tool to assess the presence
of minor hallucination (MH). MH is the earliest and most
frequent psychotic symptom in PD and includes presence
hallucination, passage hallucination, and illusion.*
Parkinson’s Disease Sleep Scale (PDSS)?! and Pittsburgh
Sleep Quality Index (PSQI)** were used to measure sleep
quality, and Rapid eye movement sleep behavior disorder
Screening Questionnaire (RBDSQ) was used to screen for
RBD.” Patients with PSQI > 6 were identified as poor
sleepers, and those with RBDSQ > 5 were considered to
have probable RBD (pRBD).
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The data of the HC, including age, gender, marital
status, education level, and BMI, were collected. All par-
ticipants accomplished a series of assessment scales,
including HAMA, HAMD, MoCA, RBDSQ, and PISQ.
The presence of MH was also assessed.

Statistical Analysis

Continuous data are shown as mean + standard deviation (SD),
and categorical data are shown as percentages. Shapiro—Wilk
test was used to evaluate data normality. Mann—Whitney
U-test and Chi square test were conducted to examine differ-
ences between two groups. Due to the difference of age
between patients with and without RBD, scores of the assess-
ment scales were compared after adjustment for confounding
factors of Covariance

using the One-way Analysis

Table | Comparison Between PD and HC Groups

(ANCOVA). Spearman’s rank correlation coefficients were
obtained to evaluate correlations. Two-sided P < 0.05 was
considered statistically significant. Data analysis was per-
formed in IBM SPSS 23.0 and GraphPad Prism version 8.0.1.

Results

Clinical Variables of Participants

We recruited 70 drug-naive patients with PD (33 [47.1%)]
males and 37 [52.9%)] females), and 30 HC (13 [43.3%)]
males and 17 [56.7%] females). As shown in Table 1, the
two groups were consistent in age, gender, percentage of living
alone, educational level, and BMI. Compared with the HC
group, the PD group had higher HAMA, HAMD, RBDSQ,
and PSQI scores and MH prevalence (P = 0.002, P < 0.0001,
P =0.026, P = 0.025, P = 0.009, respectively). However, no

PD HC Y*IZ Value P
Number, n (%) 70(70.0%) 30(30.0%)
Age, y, mean * SD 66.76+8.47 65.77+7.65 9385 0.401 *
Gender, n (%) Male 33(47.1%) 13(43.3%) 0.123 0.726 °
Female 37(52.9%) 17(56.7%)
Percentage of live alone, n (%) 8(11.4%) 2(6.7%) 0.524 0.719°
Education, n (%) llliterate 15(21.4%) 1(3.3%) 970 0.515°
Primary school 9(12.9%) 12(40.0%)
Middle school 35(50.0%) 16(53.3%)
College or above 11(15.7%) 1(3.3%)
BMI, mean + SD 24.01+2.96 24.80+2.50 847 0.127 2
Age at onset, y, mean * SD 64.49+8.93 -
Disease duration, y, mean + SD 1.71£1.43 -
H-Y stage, mean * SD 2.03+0.56 -
UPDRS Il on, mean + SD 15.77+8.01 -
UPDRS IlI off, mean + SD 24.31£12.03 -
MH, n (%) 18(25.7%) 1(3.3%) 6.835 0.009 °
HAMA, mean + SD 5.90+4.53 2.93£2.16 643.5 0.002 *
HAMD, mean + SD 7.01+4.46 3.23£1.59 492 <0.0001 *
MoCA, mean  SD 24.71+4.16 24.83+3.02 1000 0.705 *
RBDSQ, mean * SD 2.81+2.80 1.23+1.04 761 0.026 *
PSQI, mean + SD 5.93+4.61 3.40+2.46 7525 0.025*

Notes: “mann—-Whitney U-test. bChi-square test. Significant results are highlighted in bold (p < 0.05).

Abbreviations: PD, Parkinson’s disease; HC, healthy control; SD, standard deviation; BMI, body mass index; H-Y stage, Hoehn and Yahr stage; UPDRS |lI, the Unified
Parkinson’s Disease Rating Scale part lll; MH, minor hallucination; HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; MoCA, Montreal
Cognitive Assessment; RBDSQ, the Rapid eye movement sleep behavior disorder Screening Questionnaire; PSQI, Pittsburgh Sleep Quality Index.
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significant difference was observed in the MoCA scores of the
groups (P = 0.705); the mean MoCA scores of the PD and HC
groups were 24.71 £+ 4.16 and 24.83 + 3.02, respectively.

Differences Between Good and Poor
Sleepers

Patients were divided into two groups using a cut-off value of
6 points in PSQI. The good sleepers had higher PDSS scores,
as well as lower HAMA and HAMD scores than the poor

sleepers (P = 0.005, 0.006, 0.007, respectively). The two
groups had differences in the laterality of motor symptoms
(P =0.017). Most of the poor sleepers had more severe left-
side motor symptoms, whereas the good sleepers had right-
side dominance. The results are shown in Table 2. Gender,
percentage of living alone, educational level, BMI, age at PD
onset, and disease duration were similar between the two
groups. Motor symptoms, (ie, H-Y stage and UPDRS III on
and off scores), NMS (ie, NMS-Quest, MoCA, and RBDSQ

Table 2 Comparisons of Clinical Characteristics and Demographics According to PSQI Scores

PSQI <6 PSQI>6 Y*IZ Value P

Number, n (%) 41(58.6%) 29(41.4%)
Age, y, mean + SD 66.07+8.00 67.72£9.15 510.5 0316*
Gender, n (%) Male 20(48.8%) 13(44.8%) 0.107 0.744°

Female 21(51.2%) 16(55.2%)
Percentage of live alone, n (%) 3(7.3%) 5(17.2%) 1.629 0202 °
Education, n (%) llliterate 7(17.1%) 8(27.6%) 469 0.107 °

Primary school 5(12.2%) 4(13.8%)

Middle school 20(48.8%) 15(51.7%)

College or above 9(22.0%) 2(6.9%)
BMI, mean * SD 24.32+2.73 23.57+3.26 508.5 0.305*
Motor symptom dominant side n (%) None 3(7.3%) 0(0.0%) 5.732 0.017°

Left 16(39.0%) 19(65.5%)

Right 22(53.7%) 10(34.5%)
Age at onset, y, mean * SD 63.98+8.16 65.21%+10.03 5355 0.481 *
Disease duration, y, mean * SD 1.62x1.09 1.86x1.82 589 0.947 2
H-Y stage, mean * SD 2.00+0.60 2.07+0.51 563 0.688 *
UPDRS Il on, mean + SD 15.20+8.42 16.59+7.47 5255 0410°*
UPDRS llI off, mean + SD 23.49£12.23 25.48+11.85 529 0.434°*
NMS-Quest, mean * SD 9.98+5.64 12.24+5.32 471.5 0.142*
PDSS, mean % SD 118.40£31.23 109.76+16.80 358 0.005 *
MoCA, mean + SD 24.98+4.15 24341421 536.5 0.486 *
HAMA, mean + SD 4.68+3.91 7.62+4.85 364 0.006 *
HAMD, mean + SD 5.80+3.98 8.7214.61 369 0.007 *
PDQ39, mean * SD 32.61+24.87 34.03+19.79 544.5 0.551*
RBDSQ, mean + SD 2.93£2.92 2.66+2.68 574 0.804 *
MH, n (%) 9(22.0%) 9(31.0%) 0.734 0.392°

Notes: *mann-Whitney U-test. ®Chi-square test. Significant results are highlighted in bold (p < 0.05).

Abbreviations: PSQI, Pittsburgh Sleep Quality Index; SD, standard deviation; BMI, body mass index; H-Y stage, Hoehn and Yahr stage; UPDRS |ll, the Unified Parkinson’s
Disease Rating Scale part lll; NMS-Quest, Non-Motor Symptoms Questionnaire; PDSS, The Parkinson's Disease Sleep Scale; MoCA, Montreal Cognitive Assessment;
HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; PDQ39, Parkinson’s Disease Questionnaire-39; RBDSQ, the Rapid eye movement sleep

behavior disorder Screening Questionnaire; MH, minor hallucination.
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scores), MH prevalence, and life quality were also not remark-
ably different between the two groups.

Gender Difference in Anxiety and

Depression Symptoms

We compared the gender differences of patients with emo-
tional symptoms. HAMA and HAMD scores were signifi-
cantly higher in female patients with sleep problem than
those without sleep problem (P = 0.007, 0.035, respectively).
Emotional differences between male and female patients
with or without sleep problem were not obvious (Table 3).

Differences Between Patients with and

without RBD

Approximately 24.3% of the patients with drug-naive PD
had pRBD. The demographic data of patients with and
without pRBD were consistent, except for age. The
patients without pRBD were slightly older than the
patients with pRBD (P = 0.042). When we performed the
comparison of NMS and life quality between groups, age
was adjusted using one-way ANCOVA. The NMS-Quest
and PDSS scores were calculated excluding the sleep
domain and the nocturnal psychosis domain scores,
respectively. The patients with pRBD suffered from
NMS (P = 0.001) than those without, especially in
PDSS, HAMA, and HAMD scores and MH prevalence
(P = 0.028, 0.001, 0.003, 0.027, respectively). Global
cognition was not different between groups (P = 0.125),
whereas the pRBD group performed worse than the non-
RBD group in orientation domain (P = 0.028). The results
are shown in Table 4.

Correlations Between Sleep Disorders
and NMS

In Figure 1, PSQI score in the PD group was associated with
HAMA (r,=0.358, P =0.002), HAMD (r,=0.379,P=0.001),

and PDSS scores (r; =—0.534, P <0.0001). RBDSQ score was
correlated with HAMA (rs = 0.247, P = 0.039), HAMD (r, =
0.274, P =0.021), NMS-Quest (r; = 0.328, P =0.006), PDQ39
score (r; = 0.360, P = 0.002), and MOCA-orientation domain
score (r; = —0.276, P = 0.021). RBDSQ score was not asso-
ciated with PDSS scores (r; = —0.233, P = 0.052).

Discussion

Sleep disturbances, emotional disorders, and MHs were
highly more prevalent in PD than in healthy age-matched
control population, even before medical treatment was
initiated. These symptoms may be related to each other
and belong to a cluster in PD.

The prevalence of sleep disturbances in PD ranges
between 20% and 98%.°** The wide range is due to
differences in populations and assessment scales. In
a sample of 491 treated patients with PD, 29.9% of them
suffered from sleep disturbance as PDSS was used to quan-
tify sleep quality.>> Fernandes et al studied 1589 patients
with PD from different centers using an NMS scale and
found that 45.3% had sleep problems.”® Melka et al sur-
veyed 155 treated patients with PD, all of whom reported
having sleep problems from time to time, and 43.9% had
a PDSS2 score > 18.%* In the present study, 41.4% of the
drug-naive patients had poor sleep quality based on PSQI
score. Multiple factors contribute to sleep disorders in PD.
The dopamine dysfunction of the hypothalamus, a key area
in the regulation of the sleep—wake cycle, may be one of the
factors. Altered peripheral clock gene expression in early-
stage PD may contribute to the change of serum hormone
level, such as melatonin and cortisol, which consequently
lead to sleep rhythm disturbance and sleep efficiency reduc-
tion in patients.”” Dopaminergic treatment can partially
improve sleep disorders by increasing sleeping time and
improving nocturnal akinesia.”® However, this relief is not
complete, and the prevalence of sleep disturbance still
increases as the disease progresses.?’

Table 3 Comparisons of HAMA and HAMD Scores Between Good and Poor Sleeper Based on Gender

Variable Non-SP SP Non-SP vs SP Non-SP(Male) vs Non-SP(Female) SP(Male) vs SP(Female)
Z Value | P Z Value P Z Value P
HAMA | Male 4.50+4.09 | 5.69+£3.97 | 100.5 0.281 * 198 0.751 * 63 0.075 *
Female | 4.86+£3.84 | 9.19+5.05 | 8l 0.007 *
HAMD | Male 5.30+4.21 | 7.23x3.61 | 91 0.158 * 170.5 0.300 * 80.5 0.308 *
Female | 6.29£3.80 | 9.94+5.08 | 99 0.035*°

Notes: *mann—-Whitney U-test. Significant results are highlighted in bold (p < 0.05).

Abbreviations: HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; SP, sleep problem.
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Table 4 Demographic Information and Clinical Characters of the Patients with and without RBD

pRBD non-pRBD Y*IZIF Value P
Number, n (%) 17(24.3%) 53(75.7%)
Age, y, mean * SD 63.00£9.51 67.96+7.83 302 0.042 °
Gender, n (%) Male 10(58.8%) 23(43.4%) 1.229 0.268 °
Female 7(41.2%) 30(56.6%)
Percentage of live alone, n (%) 1(5.9%) 7(13.2%) 0.673 0.669 °
Education, n (%) llliterate 6(35.3%) 9(17.0%) 381 0.304°
Primary school 1(5.9%) 8(15.1%)
Middle school 8(47.1%) 27(50.9%)
College or above 2(11.8%) 9(17.0%)
BMI, mean * SD 23.22+2.60 24.26+3.05 3425 0.139*
Motor symptom dominant side, n (%) None 0(0.0%) 3(5.7%) 0.012 0913°
Left 8(47.1%) 27(50.9%)
Right 9(52.9%) 23(43.4%)
Age of onset, y, mean * SD 60.88+9.71 65.64+8.44 3085 0.052*
Disease duration, y, mean * SD 1.87+1.26 1.67+1.49 388 0.383
H-Y stage, mean * SD 1.97+0.41 2.05+0.61 399 0451 ?
UPDRS Il on, mean + SD 17.18+6.96 15.32+8.33 3585 0.207 *
UPDRS III off, mean + SD 23.75+12.85 26.06+9.14 3715 0279 *
NMS-Quest ¢, mean + SD 11.71+3.85 7.92+4.74 13.093 0.001 ©
PDSS ¢, mean = SD 93.71£21.96 103.00+17.50 5.070 0.028 ©
MoCA, mean + SD 24.29+4.06 24.85+4.22 2412 0.125 ©
Visuospatial/executive 3.47+1.33 3.28+1.57 0.041 0.840 ©
Naming 2.88+0.33 2.81+0.44 <0.0001 0.993 ©
Attention 5.41£0.94 5.51+0.85 1.440 0.234 ¢
Language 2.71+0.77 2.81+0.52 1.567 0215°
Abstraction 1.35+0.61 1.53+0.70 1.940 0.168 ©
Delayed memory 341137 3.25+1.19 0.451 0.504 ©
Orientation 5.06+1.25 5.66+0.88 5.063 0.028 ©
HAMA, mean + SD 7.94+5.57 5.52+3.99 11.166 0.001 ©
HAMD, mean * SD 9.12+4.66 6.34£4.22 9.293 0.003 ©
PDQ39, mean * SD 45.18+19.37 29.36+22.58 12.191 0.001 ©
PSQI, mean * SD 6.18+5.59 5.85+4.31 0.212 0.646 ©
MH, n (%) 8(47.1%) 10(18.9%) 5.131 0.027 ©

Notes: “mann-Whitney U-test. °Chi-square test. The value and P are calculated adjusted for age. “The scores were calculated from the NMS-Quest total score excluding the
sleep domain score. “The scores were calculated from the PDSS total score excluding the nocturnal psychosis domain score. Significant results are highlighted in bold (p < 0.05).
Abbreviations: RBD, Rapid eye movement sleep disorder; SD, standard deviation; BMI, body mass index; H-Y stage, Hoehn and Yahr stage; UPDRS |lI, the Unified
Parkinson’s Disease Rating Scale part Ill; NMS-Quest, Non-Motor Symptoms Questionnaire; PDSS, The Parkinson's Disease Sleep Scale; MoCA, Montreal Cognitive
Assessment; HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; PDQ39, Parkinson’s Disease Questionnaire-39; PSQI, Pittsburgh Sleep
Quality Index; MH, minor hallucination.

Previous studies found that patients with left-dominant  gait assessment also confirmed this finding.*° In the pre-

31,32

motor symptom were more likely to be poor sleepers. sent study, we found poor sleepers tend to be left-dominant

Our previous finding using wearable device in objective  in motor symptom which proves from another perspective
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Figure | Correlations among PSQI/RBDSQ scores and nonmotor symptoms in patients with PD.

Notes: A significant correlation between (A) PSQI and HAMA in total patients (rg = 0.358, P = 0.002); (B) PSQI and HAMD in total patients (r; = 0.379, P = 0.001); (C)
PSQI and PDSS in total patients (r; = —0.534, P < 0.0001); (D) RBDSQ and HAMA in total patients (rs = 0.247, P = 0.039); (E) RBDSQ and HAMD in total patients (r =
0.274, P = 0.021); (F) RBDSQ and NMS-Quest in total patients (r; = 0.328, P = 0.006); the NMS-Quest scores were calculated excluding the sleep domain scores; (G)
RBDSQ and MoCA-orientation in total patients (r; = —0.276, P = 0.021); (H) RBDSQ and PDQ39 in total patients (rs = 0.360, P = 0.002); (I) RBDSQ and PDSS in total
patients (ry = —0.233, P = 0.052); the PDSS scores were calculated excluding the nocturnal psychosis domain score.

Abbreviations: PSQI, Pittsburgh Sleep Quality Index; RBDSQ, the Rapid eye movement sleep behavior disorder Screening Questionnaire; PD, Parkinson’s disease; HAMA,
Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; PDSS, The Parkinson's Disease Sleep Scale; NMS-Quest, Non-Motor Symptoms Questionnaire;
MOCA-orientation, Montreal Cognitive Assessment-orientation domain; PDQ39, Parkinson’s Disease Questionnaire-39; rs, Spearman’s rank correlation coefficient.

that the lateralization of motor symptoms and sleep quality
are corelated in patients with PD. Under normal circum-
stances, the right hemisphere is more responsible for the
dopamine secretion than the left hemisphere and contains
a neural network related to vigilance and awakening. The
uneven dopamine secretion and uneven distribution of
sleep-related neural circuits maybe a possible explanation
for the relationship between left-dominant motor symp-
toms and sleep disorders.

The relationship between sleep disorders and mood
disorders has been widely confirmed in different popula-

476.25.33 and these comorbidities

tions beyond PD patients,
have mutual influence.” In drug-naive patients with PD,
poor sleepers were more likely to experience anxiety and
depression, and we found this phenomenon is more sub-

stantial in female patients, which was consistent with

Mahale’s finding.** These results may suggest that sleep
disorders and mood disorders partially share pathophysio-
logical mechanisms. The damage and pathological
changes of neurotransmitters, such as serotonin, norepi-
nephrine, and dopamine, in brainstem nuclei may result in
this relationship.?

As the strongest prodromal marker of a-synucleinopathy,
RBD has attracted much attention. It is associated with higher
risks of dementia, autonomic failure, severe motor symptom,
and life quality burden’*’’ In our study, RBD had
aprevalence of 24.3% in drug-naive PD patients, and is related
with decreased sleep quality, anxiety, depression, impaired
cognition in orientation domain, reduced life quality, and
severe NMS, especially autonomic failure. The results were
similar with an observational study conducted by Liu et al.*®

The mechanism of RBD is not very clear. Postmortem and
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neuroimaging studies in patients with RBD revealed that the
key structures for REM sleep are located in the mesopontine
tegmentum and the ventral medial medulla (VMM).**** Other
structures, such as the thalamus, basal forebrain, limbic areas,
and frontal cortex, are also involved.*! Numerous animal
experiments and human research reported that RBD occurs
because of damage in the nucleus, such as the glutamatergic
subcoeruleus/sublateral dorsal nucleus, and/or GABAergic
and glycinergic VMM, or lesions in connections between the
two.*** Impairment of the connections of the subcoeruleus
nucleus and VMM with other structures may also explain the
pathophysiology of RBD.*'

The relationship between RBD symptoms and other
clinical characters in patients with PD remains controver-
sial. Iranzo et al*! proposed from a different perspective
that the relationship of RBD with comorbid depression and
autonomic failure cannot indicate a causal relationship;
these factors are just compatible in timing sequence. This
may be true because according to the hypothesis of
Braak,*® a-synuclein initially accumulates in the dorsal
motor nucleus of the glossopharyngeal and vagal nerves
and anterior olfactory nucleus, subsequently affects the
medulla and pons, and finally spreads to the cortex,
which eventually causes the comorbidity of RBD with
other symptoms. Evidence from multimodality imaging™**
and mouse model of RBD*® proved this hypothesis.

In the present study, we improved the knowledge on
sleep disorders in patients with drug-naive PD. This study
has several limitations. First, the number of patients was
small, and a referral bias might have influenced the results.
Larger samples are needed to confirm our results. Second,
this work is a cross-sectional study. Sleep disturbances are
a common symptom in PD. Therefore, a longitudinal study
is beneficial to understand the fluctuations in sleep quality
and the effects on disease progression. Third, as the gold
standard for the diagnosis of sleep disorders, polysomno-
graphy was not performed in all patients and was not
included in this study.

Conclusion

The sleep quality of patients with PD requires more atten-
tion. Our results confirmed the high prevalence of sleep
disturbances, especially RBD, in patients with drug-naive
PD. Based on our previous research, we further confirmed
the effect of motor symptom laterality on sleep distur-
bances in drug-naive patients. Sleep quality, cognition
orientation domain, mood, and life quality are affected in
patients with RBD. Therefore, identifying RBD in clinics

is very important because it has many comorbidities and
has great effects on patients.
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