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(LDEs) [6] PD: 371 + 214 mg/day]. We excluded patients from this study who were
taking selegiline or antidepressants and those having suffered from heart failure
and/or diabetes mellitus since these factors might have affected the MIBG scinti~
graphic findings.

Overnight PSG recordings were performed by standardized methods [6]. During
REM stage sleep, submental phasic EMG activity {defined as 3-s mini-epochs con-
taining phasic twitches which are at least four times higher than the background
EMG activity) or submental tonic EMG activity with durations of more than half of
a 30-s epoch was scored as RWA [7].

All the PD patients and their bed partners were also systematically interviewed
regarding their sleep problems by a physician specializing in sleep disorders.
Interviews especially focused on dream enactment behavior or vocalization while
dreaming within one month before the PSG. In line with criteria from the second
edition of the International Classification of Sleep Disorders [1], we diagnosed
clinical RBD when a patient had both RWA on PSG and the experience of dream
enactment behaviors associated with uncomfortable dream content during the
preceding year, and included not only violent cases but also non-violent cases. This
last criterion was included according to the suggestion by Oudiette et al. [8] that
non-violent symptoms might represent the first step in the neurodegenerative
process of the disorder. We also defined patients with RWA but without RBD
symptoms as subclinical RBD. Finally, we categorized the patients into three groups:
PD group with clinical RBD, PD group with subclinical RBD, and PD group with
normal REM sleep.

Patients received an intravenous injection of 111-mBq of '**I-MIBG (Daiichi
Radioisotope Laboratories, Tokyo, Japan). A single photon emission computed
tomography (SPECT) image was obtained in an anterior view after 30 min for the
early image and after 3.5 h for the delayed one. Average counts per pixel in the heart
and mediastinum were used to calculate the heart-to-mediastinum (H/M) ratio. In
this study, the H/M ratio of the delayed images, which display the neuronal uptake of
MIBG scintigrams more explicitly than those of the early image [9], were used for the
analysis.

We compared the continuous variables, including MIBG scintigraphic findings,
among the above three groups by using an analysis of variance (ANOVA) followed by
post hoc testing with Bonferroni correlation. A y?-test was also used to compare the
categorical variables. Finally, multiple linear regression analysis was performed to
explore the risk model of reduced MIBG uptake among the PD patients. The inde~
pendent variables included age, gender, PD symptom-related variables (duration of
morbidity, Hoehn & Yahr stages, and LDEs), and RBD measures (RBD symptoms and
RWA on PSGs). Statistical significance was defined as p < 0.05 (SPSS, ver. 15.0], SPSS
Japan, 2006).

3. Results

Twenty-six of the 49 PD patients without dementia had RWA on
PSG (53.1%); 18 patients were classified as having clinical RBD
(36.7%), including 8 with violent behavior and 10 with non-violent
behavior. Eight patients were classified as displaying subclinical
RBD (16.3%). The other 23 patients had normal REM sleep (46.9%).
There were no significant differences in any of the above descrip-
tive parameters among the three PD groups (Table 1).

There was a significant difference in H/M ratios on the MIBG
scintigrams among the three groups [F3 54 = 6.33, p = 0.001}. Post
hoc tests revealed that the PD group with clinical RBD had signifi-
cantly lower values compared to both the group with subclinical
RBD (p < 0.01) and the group with normal REM sleep (p < 0.01).
However, there were no significant differences in H/M ratios
between the PD group with subclinical RBD and the group with
normal REM sleep (Fig. 1). Within the PD group exhibiting clinical
RBD, there was no significant difference in the ratio between
patients with violent behavior and those with non-violent behavior

Table 1
Comparison of descriptive variables among the three subject groups.

(patients with violent behavior: 1.18 + 0.24, those with non-violent
behavior: 1.16 & 0.09).

Multiple linear regression analysis revealed that the existence of
RBD (8 = —-0.511, p = 0.002) appeared to be the only significantly
associated factor among the studied independent variables for
reduced MIBG uptake in the final model (R* = 0.314, p = 0.006;
Table 2).

4. Discussion

Our results confirmed that MIBG uptake is decreased in non-
dementia PD patients with clinical RBD. Moreover, among the
studied variables, the existence of RBD symptoms alone was asso-
ciated with reduced MIBG uptake among PD patients. Interestingly,
our results indicate that patients with subclinical RBD do not show
significantly reduced MIBG uptake. This finding raises the possi-
bility that neuronal loss and inclusion of Lewy bodies in the
sympathetic ganglia as reflected by the reduced MIBG uptake is
marked, especially in PD patients having clinical RBD symptoms. PD
patients experiencing hallucinations are likely to have more
reduced MIBG uptake compared to those that do not {10]. There-
fore, our results may corroborate the idea that the existence of RBD
symptoms in PD is one of the risk factors for developing halluci-
nations [2].

As mentioned above, patients with idiopathic RBD have
reduced MIBG uptake [5]. Moreover, they have been characterized
as likely to have autonomic symptoms including orthostatic
hypotension [3] and cardiac dysfunction during both wakefulness
and sleep [11,12]. As for PD patients, orthostatic abnormalities
have been reported to be more frequent in patients with RBD [3].
Taking this finding and the present MIBG results together, it is
possible that the existence of RBD symptoms accelerates auto-
nomic dysfunction in PD patients. Considering that patients with
non-violent behaviors showed MIBG findings similar to those with
violent behaviors in the present study, it appears that the exis-
tence (but not the severity) of RBD symptoms might be related
with reduced MIBG uptake. From this finding, we speculate that
patients with a-synuclein pathology expanding into the limbic
system, resulting in the occurrence of uncomfortable dreams
associated with RBD symptoms, might simultaneously have
lesions of cardiac sympathetic ganglia.

Our study has several limitations. First, our study did not include
normal age-matched control subjects or patients with idiopathic
RBD. Although our results show a clear difference in MIBG uptake
between PD patients with and without clinical RBD, further study
including these two control groups is necessary for drawing
definitive conclusions. Second, the existence of RBD symptoms was
investigated by retrospective interviews of the subjects and their
bed partners. For this reason, we may have been unable to detect
the existence of mild RBD symptoms in our subjects.

In conclusion, reduced MIBG uptake on scintigrams could be
observed in PD patients with RBD symptoms. Although definitive

Groups with clinical RBD (n = 18) - Groups with subclinical RBD (n = 8) Groups with Normal REM sleep (n = 23) _Significance

CAge 71383 65.4 + 8.6 TS5 £72 ns.
“Gender (Male/Female). - 53 350 10/13 o ins.
Length of PD morbidity 9.0+47. : 36+26 53+48 . ns
Hoehn &Yahr Stages 3.0£09 25£05 27£09 ; . .ns.
~Levodopa dose Equxvalents (mg[day) 408 =214 283 + 193 347 £ 199 LS.
MMSE 256+£39. 268+23 263+32 ‘ ns.

RBD: REM sleep behavior disorders; MMSE: Mini Mental State Examination.
The values are expressed as mean + SD. n.s.: not significant.

259



T. Nomura et al. / Parkinsonism and Related Disorders xxx (2010} 1-3 3

p =0.0032 , Acknowledgements

2.5 - p =0.0097 . X .

. . ] . We would like thank Mr. Tatsuo Kagimura of Tokyo Medical
University for his generous help with the statistical analysis.

» +

2.0 1 *

*

= . : References

o - N
% 154 . * s [1] American Academy of Sleep Medicine. International classification of sleep
: M disorders: diagnostic and coding manual. 2nd ed.; 2005. Westchester

! . . p. 148—-52.

1.0 - . [2) Nomura T, Inoue Y, Mitani H, Kawahara R, Miyake M, Nakashima K. Visual
hallucinations as REM sleep behavior disorders in patients with Parkinson's
disease. Mov Disord 2003;18:812~7.

[3] Postuma RB, Gagnon JF, Vendette M, Charland K, Montplasir JY. Manifestations

0.5 Tnical ~ubclimical normal of Parkinson disease differ in association with REM sleep behavior disorder.

RBD RBD REM sleep Mov Disord 2008;23:1665—72.
[4] Braune S, Reinhardt M, Schnitzer R, Riedel A, Lucking CH. Cardiac uptake of
Groups ['B1JMIBG separates Parkinson's disease from multiple system atrophy.
. ) . . . . Neurology 1999;53:1020-5.
Fig. 1. Comparison of delayed image on MIBG scintigraphic findings among the three (5] Miyamoto T, Miyamoto M, Inoue Y, Usui Y, Suzuki K, Hirata K. Reduced cardiac
groups. # symbols indicate the H/M ratios on MIBG scintigrams for each patient 12 MIBG scintigraphy in idiopathic REM sleep behavior disorder. Neurology
among the three groups (clinical RBD, subclinical RBD, and normal REM sleep). 2006;67:2236-8.

[6] Uemura Y, Nomura T, Inoue Y, Yamawaki M, Yasui K, Nakashima K. Validation
of the Parkinson's disease sleep scale in Japanese patients: a comparison study
using the Pittsburgh sleep quality index, the Epworth sleepiness scale and

Table 2 polysomnography. ] Neurol Sci 2009;287:36—40.

Multiple regression analysis on factors associated with H/M ratio on MIBG scinti- [7] American Sleep Disorders Association. Manuals of the scoring of sleep and

grams among the total PD patients associated events. Rules, technology, and technical specifications; 2007.

- p. 4243,

Model 8 t p [8] Oudiette M, de Cock VC, Lavault S, Leu S, Vidaihet M, Arnulf 1. Nonviolent
ge 558 e 0074 ;?g;{}a;;esbs?f;ior may also occur in REM sleep behavior disorder. Neurology
Duration of PD morbidity 0.75 0.488 0.628 [9] Hanyu H, Shimizu S, Hirao X, Sakurai H, Iwamoto T, Chikamori T, et al. The role
Hoehn & Yahr stages -0.104 -0.721 0.475 of 123|-Metaiodobenzylguanidine myocardial scintigraphy in the diagnosis of
The existence of RBD symptoms -0.511 -3.267 0.002 Lewy body disease in patients with Dementia in a memory clinic. Dement
The existence of RWA on PSG 0.61 0410 0.684 Geriatr Cogn Disord 2006;22:379—84.

[10] Kitayama M, Wada-Isoe K, Irizawa Y, Nakashima K. Association of visual
hallucinations with reduction of MIBG cardiac uptake in Parkinson's disease.
J Neurol Sci 2008;264:22—6.

[11] Ferini-Strambi L, Oldani A, Zucconi M, Smirne S. Cardiac autonomic activity
during wakefulness and sleep in REM sleep behavior disorder. Sleep

conclusions cannot be obtained from the results of this study, RBD 1996,19:367-5.

. . . . N I {12] Lanfranchi PA, Fradette L, Gagnon JF, Colombo R, Montplaisir J. Cardiac
symptoms might be associated with wider a-synuclein pathology autonomic regulation during sleep in idiopathic REM sleep behavior disorder.

as reflected by cardiac autonomic dysfunction. Sleep 2007;30:1019-25.

H/M: heart-to-mediastinum, MIBG: meta-iodobenzylguanidine.
RBD: REM sleep behavior disorders, RWA: REM sleep without atonia.

260



Journal of the Neurological Sciences 304 (2011) 61-66

Mild parkinsonian signs in a community-dwelling elderly population sample in Japan

Yusuke Uemura *, Kenji Wada-Isoe, Satoko Nakashita, Kenji Nakashima

Division of Neurology, Department of Brain and Neurosciences, Faculty of Medicine, Tottori University, Japan

ARTICLE INFO ABSTRACT

Article history:

Received 8 September 2010

Received in revised form 24 December 2010
Accepted 11 February 2011

Available online 5 March 2011

Mild parkinsenian signs (MPS) may represent the mild end of a disease spectrum that spans from normal
aging to neurodegenerative diseases. We conducted a population-based study in a rural island town in
western Japan, Ama-cho. Participants included 1129 subjects, aged 60 years and older, residing in the town.
Participants were classified according to a modified Unified Parkinson’s Disease Rating Scale (mUPDRS) score.
MPS was determined to be present if any of the following conditions were met: (1) two or more mUPDRS
Keywords: ratings = 1 [MPS-mild]; (2) one mUPDRS rating > 2; or (3) mUPDRS rest tremor rating=> 1; [(2) and (3): MPS-
MPS severe]. Subjects wore a uniaxial accelerometer (Actiwatch), resulting in the measurement of actigraphic
Parkinson's disease activity counts (AC).

Screening Of the 804 participants with complete data, 178 subjects (22.1%) were classified as demonstrating MPS. AC
Prevalence was significantly lower in the MPS-severe group compared with both the CTL and the MPS-mild groups.
Depression Diagnostic sensitivity for MPS-severe became 100% when we adopted a cutoff point of low physical activity, as
measured by actigraphy, combined with the presence of subjective depression.
We established the prevalence of MPS in a community-dwelling elderly population sample in Japan.
Actigraphy may be a useful objective tool for screening MPS-severe.
© 2011 Elsevier B.V. All rights reserved.
1. Introduction 2. Methods
Mild parkinsonian signs (MPS), including bradykinesia, rigidity, 2.1. Subjects

gait disturbance and resting tremor, may represent the mild end of a
disease spectrum that spans from normal aging [1] to neurodegen-
erative diseases {2}, including Parkinson's disease (PD). MPS has also
been reported to be the result of nigrostriatal Alzheimer's disease
(AD)-type pathology [3], associated with increased risk of dementia
[4], associated with vascular lesions of basal ganglia and white matter
[5,6], and a significant predictor of mortality [7]. However, the clinical
significance of MPS is not yet fully understood. The prevalence of MPS
in sample populations in East Boston, England [8], New York, USA [9]
and Jiangsu, China [7] has been reported, but inconsistencies exist
across reports because of differences in MPS definition, study
methodology, age structure, and cognitive status [10]. The prevalence
of MPS in Japan has hitherto not been reported.

We have conducted the first epidemiological study to suggest the
prevalence of MPS in Japan. Furthermore, we examined the usefulness
of actigraphy as an objective indicator for MPS through a population-
based study in order to establish screening methods for MPS in
association with questionnaires about motor and nonmotor symp-
toms of Parkinson's disease (PD).

* Corresponding author at: Division of Neurology, Department of Brain and
Neurosciences, Faculty of Medicine, Tottori University, 36-1 Nishi-cho, Yonago 683-
8504, Japan. Tel.: +-81 859 38 6757, fax: +81 859 38 6759.

E-mail address: mustang@med.tottori-u.acjp (Y. Uemura).
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doi:10.1016/j.jns.2011.02.013
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This study was conducted in the municipality of Ama-cho, a rural
island town located 70 km from Yonago city, in the northwestern part
of Japan [11]. To be included in the study, subjects were required to be
living and to be legally residing in the town on March 31, 2008. The
total population of Ama-cho on this day was 2402 (1124 men). The
number of elderly people aged 60 years and older was 1129 (479 men,
mean age+SD 74.6+9.1 years old). Board certified neurologists of
the Japanese Society of Neurology (neurologists) belonging to our
department have visited this town twice a year since 1980, and
diagnosed patients having neurological disorders. Before this study,
11 patients with PD were recognized through these visits.

The study was approved by the committee for medical research
ethics at Tottori University following the principles outlined in the
“Declaration of Helsinki”, and all participants provided written
informed consent to participate in the study.

22. Questionnaire survey

We administered a questionnaire survey in May 2008. First, we
mailed the questionnaires to residents aged 60 years or older. To
assess motor symptoms, we included the Tanner questionnaire, [12],
which is validated as a PD patient screening form. To evaluate
depressive symptoms, we included the Japanese version of the
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Geriatric Depression Scale with 15 questions (GDS-15). [13]. It has been
validated for the diagnosis of depression, and the recommended cutoff
points are > 6 as mild depression and > 10 as severe depression [13,14].
We included the Pittsburgh Sleep Quality Index (PSQI) [15] and the
REM Sleep Behavior Disorder Screening Questionnaire (RBDSQ) [16] to
assess sleep disturbances. The cutoff value of the PSQI for a poor sleeper
was 5/6 points, [15], and the RBDSQ to detect REM sleep behavior
disorder (RBD) was 5/6 points. [17]. Demographic data, including age,
gender, duration of education, and present smoking and drinking habits,
were collected using the questionnaire. In order to evaluate nonmotor
symptoms, we assessed the presence of constipation, hallucinations,
hyposmia, and orthostatic hypotension with the questionnaire.

2.3. Neurological examination

Each participant underwent a structured medical interview including
a past history of hypertension, diabetes mellitus, and hyperlipidemia. A
standardized neurological examination was conducted by one of four
neurologists, including an abbreviated (10-item) version of the motor
portion of the Unified PD Rating Scale (UPDRS) in 2008-2009. The 10
items screened for speech, facial expression, tremor at rest, rigidity (rated
separately in the neck, right arm, left arm, right leg, and left leg), posture,
and body (axial) bradykinesia, with each item rated from 0 to 4. A rating
of 1 indicated a mild abnormality and a rating of >2 indicated an
abnormality of moderate or greater severity [9]. Subjects with a total
UPDRS score of 0 were classified as being normal controls (CTL). We
assigned a diagnosis of PD based on research criteria [ 18] and participants
were considered to have PD if (1) they had previously received a
diagnosis of PD by neurologists and responded to 1-dopa or (2) their
symptoms fulfilled the UK PD brain bank criteria, [19], or both. Those who
had two or more cardinal signs (UPDRS rating >2) on the standardized
neurologic examination were classified as having parkinsonism. These
cardinal signs include bradykinesia, rigidity, postural instability, and
resting tremor.

MPS were defined as present when any one of the following
conditions was met: (1) two or more UPDRS ratings=1; (2) one
UPDRS rating>2; or (3) a UPDRS resting tremor rating>1 {10]. MPS
was further stratified into subtypes according to symptom types and
severity as shown in Table 1 [4, 20, 21].

2.4. Measurement of physical activity using actigraphy

In order to obtain participants for the actigraphy study, we gathered
subjects in five districts, randomly selected from the fourteen districts in
the town (participation rate: 65.0%).

Physical activity was quantified using wrist-worn uniaxial accel-
erometers (Actiwatch-16, Mini Mitter-Philips Respironics, Bend, OR)
[22]. Physical activity was monitored in the participant’s own homes,

Table 1
Classification of mild parkinsonian signs.

Classification according to symptoms

Axial dysfunction (1) UPDRS ratings =1 in two or more of the four items
of axial function (changes in speech, facial expression,
posture, and axial bradykinesia), or (2) one UPDRS
rating>2 in one of the four items

Abnormality in Either (1) UPDRS ratings =1 in two or more of the five

rigidity itens of rigidity, or (2) one UPDRS rating>2 in one of
the five iterns
Tremor A UPDRS resting tremor rating>1
Unclassified Could not be classified into any of the above-mentioned

categories

Classification according to severity of UPDRS score

MPS-mild A UPDRS rating of 1
MPS-severe A UPDRS rating of 2 or higher, or presence of resting
trernor

MPS: mild parkinsonian signs, UPDRS: Unified PD Rating Scale.

and participants were instructed to continue their normal daily
routine. Participants wore Actiwatches on their nondominant wrist
for 1 week collecting data in 1-minute epochs. Those subjects with
unilateral PD wore monitors on their least affected side. This
placement has been shown to better represent whole-body move-
ment [25] and was intended to reduce artifacts such as low level
constant activity when writing with the dominant hand or dyskinesias
in the most affected arm. At the same time, all participants completed
a sleep log for 7days. All actigraphic data were validated in
accordance with entries in sleep logs. Automatic activity analysis
using dedicated software (Actiware, Mini Mitter-Philips Respironics)
was conducted. The measures analyzed were Total AC (the sum of all
valid physical activity counts for all awake epochs), Avg AC (the
average of all valid physical activity counts for all awake epochs
divided by the epoch length in minutes), and Max AC (the largest of
any valid physical activity count for all awake epochs).

2.5. Statistical analyses

The adjusted prevalence was calculated for all types of MPS and PD
using the Japanese population on March 1, 2008. Paired t tests and
analysis of variance (ANOVA) were used for comparison of medians for
continuous variables, and categorical variables were analyzed using a
chi-square test. Pearson’s test was used for correlation analyses.
Differences in the total physical activities between groups were
evaluated with an analysis of covariance (ANCOVA), adjusting for age.
Analyses of the relationship between the background of the nonmotor
symptoms and MPS-severe were performed by multivariate logistic
regression analysis. Significance was defined as p<0.05, and all
analyses were conducted using the Statistical Package for the Social
Sciences version 17.0 software (SPSS$17.0, 2008, Tokyo, Japan).

3. Results
3.1. Questionnaire survey

Nine hundred sixty-eight (85.7%) of 1129 residents returned their
questionnaire. As compared to survey nonrespondents, respondents
were similar in age (mean=74.7 years vs. 75.1 years) and gender
(47.1% male vs. 43.5% male).

3.2. Prevalence of PD and MPS in a community-dwelling elderly
population sample

Eight hundred four of 1129 subjects received a neurological
examination (71.2%). We diagnosed 69 subjects as having parkinson-
ism (24 men, 82.9+ 7.1 years). Of the parkinsonism patients, 14 were
diagnosed as having PD (4 men, 79.6+7.6 years). The crude
prevalence of PD and the age-adjusted prevalence when calculated
using the Japanese population in 2008 were 1.5% and 1.3% for PD in
those over the age of 65.

Of the examined subjects, 178 were diagnosed as having MPS (62
men, 78.1 £ 8.1 years). The crude prevalence of MPS was 22.1% (95%
Cl: 19.3-25.0) in participants over 60 years of age, and 23.7% (95% Cl:
20.6-26.9) in participants over 65 years of age. The age-adjusted
prevalence of MPS was 13.8% in the over 60 population, and 16.8%
in the over 65 population. We showed the classification of MPS
according to its type and severity in Table 2.

3.3. Physical activity measured by actigraphy

Using actigraphy, we evaluated 265 subjects (121 men; age: 74.2 +
7.9 years), including 174 control (CTL) subjects (75 men; 72.2+
7.2 years), 53 subjects with MPS-mild (22 men; 78.3 + 7.2 years), 19
subjects with MPS-severe (5 men; 78.4 + 6.6 years), and 19 subjects
with parkinsonism (7 men; 81.0+ 7.5 years) including 7 PD patients
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Table 2
Age- and sex-specific prevalence of MPS.

Age Residents Population MPS Parkinsonism
(vears) arisk Total Type Severity

Axial dysfunction  Rigidity Mixed Tremor Unclassified MPS-mild MPS-severe

Cases DPrevalence Cases Prevalence Cases Prevalence Cases Prevalence Cases Prevalence Cases Prevalence Cases Prevalence Cases Prevalence Cases Prevalence

Both sexes

60-64 183 88 8 9.1% 1 1.1% 7 8.0% - - - - - - 7 8.0% 1 1.1% - -

65-69 180 135 18 133% 2 1.5% 12 8.9% 2 1.5% 2 1.5% - - 15 11.1% 3 2.2% 1 0.7%
70-74 198 164 28 17.1% 5 3.0% 18 11.0% 3 1.8% 2 1.2% - - 23 14.0% 5 3.0% 9 5.5%
75-79 227 183 49 26.8% 12 . 6.6% 25 13.7% 11 6.0% 1 0.5% - - 34 18.6% 15 8.2% 13 7.1%
80-84 158 121 43 35.5% 14 11.6% 16 13.2% 7 5.8% 2 1.7% 4 3.3% 26 21.5% 17 14.0% 11 9.1%
85~ 183 113 32 28.3% 9 8.0% 18 15.9% 4 3.5% - - 1 0.9% 23 20.4% 9 8.0% 35 31.0%
Total 1129 804 178 22.1% 43 5.3% 96 11.9% 27 3.4% 7 0.9% 5 0.6% 128 15.9% 50 6.2% 69 8.6%
Men - -

60-64 94 38 3 7.9% 1 2.6% 2 5.3% - - - - - - 2 5.3% 1 2.6% - -

65-69 84 63 8 12.7% 1 1.6% 5 7.9% 1 1.6% 1 1.6% - - 8 12.7% - - 1 1.6%
70-74 89 67 11 16.4% 1 1.5% 7 10.4% 2 3.0% 1 1.5% - - 9 13.4% 2 3.0% 5 7.5%
75-79 97 72 17 23.6% 4 5.6% 7 9.7% 6 8.3% - - - - 11 15.3% 6 8.3% 3 4.2%
80-84 53 38 10 26.3% 2 5.3% 3 7.9% 2 5.3% 1 2.6% 2 5.3% 6 15.8% 4 10.5% 2 53%
85~ 62 44 13 29.5% 2 45% 10 22.7% - - - - 1 2.3% 11 25.0% 2 4.5% 13 29.5%
Total 479 322 62 19.3% 11 3.4% 34 10.6% 11 3.4% 3 0.9% 3 0.9% 47 14,6% 15 4.7% 24 7.5%
Women - -

60-64 89 50 5 10.0% - - 5 10.0% - - - - - - 5 10.0% - - - -

65-69 96 72 10 13.9% 1 1.4% 7 9.7% 1 1.4% 1 1.4% - - 7 9.7% 3 4.2% - -

70-74 109 97 17 17.5% 4 4.1% 11 11.3% 1 1.0% 1 1.0% - - 14 14.4% 3 3.1% 4 4.1%
75-79 130 111 32 28.8% 8 7.2% 18 16.2% 5 4.5% 1 0.9% - - 23 20.7% 9 8.1% 10 9.0%
80-84 105 83 33 39.8% 12 14.5% 13 15.7% 5 6.0% 1 1.2% 2 2.4% 20 24.1% 13 15.7% 9 10.8%
85~ 121 69 19 27.5% 7 10.1% 8 11.6% 4 5.8% - - - - 12 17.4% 7 10.1% 22 31.9%
Total 650 482 116 24.1% 32 6.6% 62 12.9% 16 33% 4 0.8% 2 0.4% 81 16.8% 35 7.3% 45 9.3%

99-19 (110Z) $0OE SauaDS [0I130j04naN 3y7 fo [pWINOf / |p 12 DiNW3(] A

€9



64 Y. Uemura et al. / Journal of the Neurological Sciences 304 (2011) 61-66

(2 men; 77.8 +7.2 years). Ruling out a selection bias, there were no
significant differences between activity measurement participants and
non-participants with regard to age (74.348.0 vs. 75.0 4+ 9.4 years,
respectively, p=0.253), gender (43.3% male vs. 42.1% male, respec-
tively, p =0.390), or UPDRS score (1.4:+ 2.3 vs. 1.2 & 2.4, respectively,
p=0.239).

While there was no significant difference in Total AC between the
CTL and MPS-mild groups, Total AC in the MPS-severe group was
significantly lower than that in the CTL and MPS-mild groups (Fig. 1).
Our measure of Avg AC showed the same tendency as Total AC.
However, our measure of Max AC was not significantly different
among the groups. These three indices of physical activity were
significantly associated with age (Total AC: r= —0.358, p<0.001, Avg
AC: r=-0.330, p<0.001, Max AC: r= —0.258, p<0.001). ANCOVA

- analysis, adjusted for the age of subjects, revealed that Total AC in the
MPS-severe group was significantly lower than that in the CTL group.

~ We divided the MPS group according to axial dysfunction scores
into three subgroups: non-axial dysfunction (axial dysfunction
score=0, n=34), mild axial dysfunction (axial dysfunction

score=1 or 2, n=28), and moderate/severe axial dysfunction ~

(axial dysfunction score=3 or more, n=10). Total AC, Avg AC and

(A) p < 0.05
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Fig. 1. Comparison of physical activity. The box plots show the median values (thick
lines), 25th percentile (lower line of box), and 75th percentile {upper line of box).
T bars indicate the 10th and 90th percentiles. Statistical differences were calculated
using an ANOVA followed by Tukey tests. CTL: normal controls, MPS: mild parkinsonian
signs. PD: Parkinson's disease. (A) Total AC: the sum of all valid physical activity counts
for all epochs from the start time to the end time of the given awake interval, (B) Avg
AC: the average of all valid physical activity counts for all awake epochs divided by the
epoch length in minutes, (C) Max AC: the largest of any valid physical activity count for
all awake epochs. *p<0.05, **p<0.01.

Max AC in the non-axial dysfunction group were 323,834.6+
21,927.8, 383.9+£25.0, and 2507.9+151.5, those in the mild axial
dysfunction group were 240,077.7 +22,175.5, 300.8 +25.9, and
2149.24+124.9, and those in the moderate/severe axial dysfunction
group were 193,873.6 +20,551.1, 245.7 +25.6, and 1755.94-174.4,
respectively. Total AC and Avg AC of the moderate/severe axial
dysfunction group were significantly lower than those of the non-
axial dysfunction group. In addition, Total AC, Avg AC, and Max AC of
the mild axial dysfunction group were significantly lower than those
of the non-axial dysfunction group. However, there were no )
significant differences in the three activity parameters between the
mild axial dysfunction group and the moderate/severe axial dysfunc-
tion group.

We also divided the MPS group according to rigidity scores into
three subgroups: non-rigidity (maximum rigidity score=0, n=17),
mild rigidity (maximum rigidity score=1, n=53), and moderate/
severe rigidity (maximum rigidity score =2, n=2). There were no
significant differences in the three activity parameters among these
groups.

Finally, we also divided the MPS group according to tremor scores
into three subgroups: non-tremor (tremor score=0, n=67), mild
tremor (tremor score=1, n=5), and moderate/severe tremor
(tremor score=2, n=0). There were no significant differences in
activity between these groups.

3.4. Association of nonmotor PD symptoms with MPS

There were no significant differences between the CTL group and
both the MPS-mild and MPS-severe groups for habitual history, past
history, nenmotor PD symptoms, or RBDSQ scores (Table 3). There
was a significantly lower proportion of ‘sleep disturbance’ on the PSQI
in the MPS-mild group, but not in the MPS-severe group, as compared
with the CTL group.

The GDS scores of the MPS group were significantly higher than
those of the CTL group (4.3 + 3.4 vs. 3.2 4 3.1, p=0.01) and there was
a significantly higher proportion of subjects with ‘mild depression’ on
the GDS in the MPS group as compared with the CTL group (41.3% vs.
27.0%, p<0.001), indicating a strong association of subjective
depression with MPS.

The proportion of subjects with ‘mild depression’ on the GDS was
significantly higher in the MPS-mild group than in the CTL group. The
proportion of subjects with ‘severe depression’ was significantly
higher in the MPS-severe group than in the CTL group.

3.5. Screening for MPS

In the present study, when one point was assumed to be a cutoffin
the Tanner questionnaire, the sensitivity for detecting PD was 100%.
However, it was only 71.9% for detecting MPS (both MPS-mild and
MPS-severe) and 73.3% for detecting MPS-severe. When predictors of
MPS-severe were examined by multivariate logistic analysis, GDS and

Table 3
Demographic characteristics of participants stratified by MPS.
CTL MPS-mild MPS-severe

Present smoking, n (%) 33 (7.5%) 4 (3.9%) 3(7.1%)
Present drinking, n (%) 116 (26.6%) 19 (18.4%) 4(9.3%)
Constipation, n (%) 97(229%) 37 (37.0%) 15 (38.5%)
Hallucination, n (%) 30 (7.0%) 8 (83%) 7 (17.1%)
Hyposmia, n (%) 49 (114%) 17 (17.0%) 7(17.1%)
Orthostatic hypertension, n (%) 79 (18.3%) 24 (24.2%) 14 (32.6%3)
GDS26, n (%) 123 (27.4%) 42 (40.4%)** 17 (39.5%)
GDS>10,n (%) 23 (5.1%) 7 (6.7%) 7(17.1%)*
RBDSQ5, n (%) 37 (82%) 17 (163%) 5 (11.6%)
PSQI>6, n (%) 107 (23.8%) 18 (17.3%)* 8 (18.6%)

GDS: Geriatric Depression Scale, PSQI: Pittsburgh Sleep Quality Index, RBDSQ: REM
Sleep Behavior Disorder Screening Questionnaire, *p<0.05, **p<0.01 vs. CTL.
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Table 4
Predictors of MPS-severe status by multivariate logistic regression analysis.

Variable Pearson’s rank Univariate logistic Muitivariate logistic
correlation regression analysis regression analysis

Qdds ratio (95% CI) 0dds ratio (95% CI)

Age 0.231* 1.129** (1.081-1.181) -

Education —-0.114* 0.793* (0.665-0.946) -

Tanner 0.261** 1.435™* (1.274-1.616) -

GDS 0.155™* 1.172** (1.074-1.279) 14" (1.1-1.8)

PSQl —0.021 - -

RBDSQ -0.010 - -

Total AC —0.267** 0.694** (0.553-0.870) 0.5** (0.3-0.8)

Education: duration of education, GDS: Geriatric Depression Scale, PSQI: Pittsburgh
Sleep Quality Index, RBDSQ: REM Sleep Behavior Disorder Screening Questionnaire.
*p<0.05, *p<0.01.

Total AC were shown to be independent predictive factors (Table 4).
Based on this finding, diagnostic sensitivities, specificity, and positive
predictive value (PPV) became 100%, 83.5%, and 62.2% (respectively)
for MPS-severe when we adopted a cutoff point of more than 6 points
for GDS or less than 40 x 10* for Total AC. When we used the same
screening method, diagnostic sensitivities, specificity, and PPV
became 85.7%, 83.5%, and 68.2% for the entire MPS group, 94.4%,
83.5%, and 37.8% for the parkinsonism group including PD, and 87.5%,
83.5%, and 73.3% for a combination of all the groups (MPS and
parkinsonism including PD), respectively.

4. Discussion

Only a few reports have documented the prevalence of MPS,
indicating a prevalence of 15.8% in retired military officers aged
75 years or older in Nanjing [7]; 14.9% (age 65-74), 29.5% (age 75—
84), and 52.5% (age 85 and older) in East Boston [8]; and 40.1% in
residents aged 65 years or older in New York [9]. Our study revealed
that the crude prevalence of MPS was 22.1% in the population over
60 years of age, and 23.7% in the population over 65 years of age.
These data are in agreement with earlier cohort studies reporting
similar findings.

One of the difficulties in studying the prevalence of MPS is the
definition of MPS. Several studies have defined MPS liberally (any one
UPDRS rating of 1 or higher [9,21]), while others have defined it more
rigorously (two or more such signs or one sign of moderate severity
(UPDRS rating=2) [10]). One motivation for using more rigorous
criteria is to try to separate MPS from the signs of normal aging. The
more rigorous criteria are also considered to avoid the influence of other
chronic illnesses and the aging process, and thus more likely to reflect
pathological brain changes resulting in MPS [10]. However, a clear
distinction between MPS and normal aging has not been established.

In the present study, we classified MPS into two subgroups
according to the severity of the UPDRS rating. In order to investigate
differences in physical activity between these two subgroups, we
measured physical activity using actigraphy. Previous studies have
reported the usefulness of standard actigraphy to assess fluctuation of
akinesia [23], tremor, motor fluctuation {24}, and sleep in PD patients
[25,26]. In the present study, measured activity counts in the PD group
were higher compared to the MPS-severe group. We noted that the PD
patients who showed higher activity counts on actigraphy measures
tended to receive higher Levodopa equivalent doses, had a shorter PD
duration, and/or displayed a resting tremor (data not shown). These
factors might account for higher activity counts in the PD group
compared to the MPS group or parkinsonism group. In particular, the
PD patient who generated the highest activity counts in the PD group
displayed excessive overactivity due to the side effects of anti-
parkinsonian drugs when he wore the Actiwatch. When we excluded

this patient from the analysis, the activity counts of the PD group were °

significantly lower than those of both the CTL group (p=0.036) and
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the MPS-mild group (p=0.044). Unfortunately, the number of PD
patients present in this study might be too small to confidently
analyze their activity counts.

On the other hand, our measure of Total AC in the MPS-severe
group was significantly lower than that measured in both the CTL and
MPS-mild groups. Levels of physical activity were significantly
associated with age, as participants with MPS were significantly
older than those in the CTL group. However, an ANCOVA analysis
revealed that the Total AC of subjects in the MPS-severe group, even
after adjusting for age, was significantly lower compared to the CTL
group. .

To further clarify the clinical meaning of our actigraphic data, we
divided the MPS group according to axial dysfunction scores, rigidity
scores, and tremor scores. There were no significant differences
between the mild axial dysfunction group and the moderate/severe
axial dysfunction group. However, there was a significant difference
between the non-axial dysfunction group and the moderate/severe
axial dysfunction group in both Total AC and Avg AC, and between the
non-axial dysfunction group and the mild axial dysfunction group in
Total AC, Avg AC, and Max AC. Among the rigidity groups, there were
no significant differences, although the activity counts of the mild
tremor group were higher compared to the non-tremor group.

Therefore, we believe that our actigraphic data primarily relates to
axial dysfunction.

These data suggest that a UPDRS rating of 2 may be more
appropriate than a rating of 1 for distinguishing betweén MPS and
normal aging. Future longitudinal studies evaluating the condition of
MPS subjects after several years should be conducted in order to
assess the suitability of the distinction between MPS-mild and MPS-
severe classifications.

While the sensitivity of the Tanner questionnaire for detecting PD
was 100%, its sensitivity for detecting MPS-severe was only 73.3% in
our sample, indicating that the Tanner questionnaire is not suitable for
screening MPS. Moreover, nonmotor symptoms such as constipation,
hallucination, hyposmia, and orthostatic hypotension, which have
been considered to be suggestive diagnostic markers for PD, were also
not suitable for screening MPS in our sample. Sleep disturbance was
also inadequate as a screening marker for MPS. We had a large number
of subjects with sleep disturbance in our CTL group. In contrast, GDS
scores and our measure of Total AC were independent predictive
factors for MPS-severe status when we entered age, duration of
education, Tanner questionnaire, GDS, PSQI, and RBDSQ scores, and
Total AC as predictors of MPS-severe. Interestingly, when we adopted a
cutoff point of more than 6 points on the GDS or less than 40x 10* of
Total AC, diagnostic sensitivities became 100%.

Finally, although depression was associated with the presence of
MPS, the presence of depression is not unique to MPS. Depression is a
common and disabling disorder in later life [13,27], and while subjects
with depression have been reported to have significantly lower scores
for activity of daily living (ADL) and quality of life (QOL) than those
without depression [28], depression in the elderly has also been reported
to be associated with poor cognitive function [29], dementia [30],
developing AD [31], premotor symptoms in PD [32], and cerebrovascular
disease [33]. Viewing these findings together with the organic
pathological changes of the brain, leads us to believe that such brain
changes may influence both the mood as well as motor function of the
elderly who only have mild symptoms of neurodegenerative disease.

This study has several strengths, including the assessment of a
well-characterized cohort of community-dwelling elderly subjects. In
addition, our findings are based on validated actigraphy. Limitations
include the use of a volunteer cohort and the cross-sectional nature of
our study design. An accurate evaluation of sleep disturbances and
RBD was not made because we screened subjects based on subjective
symptoms without polysomnography. Future longitudinal studies are
necessary to clarify the prognosis of MPS and the use of UPDRS rating
of 2 to distinguish between MPS and normal aging.
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5. Conclusions

Here we report the prevalence of MPS in Japan for the first time.
Measuring physical activity using actigraphy and evaluating depres-
sion using GDS enabled us to detect MPS, which may lead to the early
intervention of neurodegenerative disorders in aging populations.
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Objective: We evaluated the usefulness of the REM sleep behavior disorder (RBD) screening questionnaire
(RBDSQ) among patients with Parkinson’s disease (PD).

Methods: Forty-five patients with PD were evaluated (22 male and 23 female, 72.9 £ 9.1 years old). After
patients completed the RBDSQ, we conducted interviews regarding RBD symptoms and performed poly-
somnographic examinations on the subjects. We then compared RBDSQ scores among the following
groups: PD with RBD (11 = 19), PD without RBD (r = 26), and idiopathic RBD (n = 31, 22 male and 9 female,
67.8 £ 6.5 years old), and estimated the cut-off score for an RBD diagnosis.

Results: RBDSQ scores in PD with RBD and idiopathic RBD groups were similar and hlgher than those in
the PD without RBD group (PD with RBD: 7.2 £ 1.9, idiopathic RBD: 7.9 + 2.8, PD without RBD: 2.9 + 1.6).
Cronbach’s a for RBDSQ sub-scores was 0.73, suggesting a fair internal consistency. A receiver-operator
characteristics curve revealed that a total score of 6 points on the RBDSQ represented the best cut-off
value for detecting RBD (sensitivity = 0.842, specificity = 0.962).

Conclusion: RBDSQ could be a useful tool for the screening of RBD in PD patients,

Crown Copyright © 2011 Published by Elsevier B.V. All rights reserved.

1. Introduction

REM sleep behavior disorder (RBD) is characterized by vigorous
and injurious behaviors related to vivid, action-filled, and violent
dreams during nocturnal REM sleep [1]. Many patients with neuro-
logical disorders are reported to have RBD symptoms (secondary
RBD). In particular, RBD has been widely accepted as one of the
preclinical symptoms of Parkinson's disease (PD) [2]. In the second
edition of the International Classification of Steep Disorders (ICSD
second), the existence of REM sleep without atonia (RWA) on pol-
ysomnogram (PSG) is essential for the diagnosis of RBD [3]. How-
ever, it is impossible to perform PSG on all the patients with
suspicion of RBD because the examination is time- and labor-con-
suming. Hence, an appropriate questionnaire for RBD screening in
clinical settings is warranted.

Stiasny-Kolster et al. created the RBD screemng questionnaire
(RBDSQ) as a diagnostic instrument and have already validated
its diagnostic accuracy [4]. The Japanese version of RBDSQ was also
validated (RBDSQ-J), targeting idiopathic RBD {5]. These two stud-
ies agreed that a total score of 5 points on the RBDSQ represented a

* Corresponding author. Address: Division of Neurology, Department of Brain and
Neurological Sciences, Tottori University Faculty of Medicine, 36-1 Nishicho,
Yonago 683-8504, Japan. Tel.: +81 859 38 6757; fax: +81 859 38 6759.

E-mail address: ntnomura@med.tottori-u.ac.jp (T. Nomura).

cut-off value for the screening of idiopathic RBD with the highest
sensitivity and specificity. However, the usefulness of the RBDSQ
for screening secondary RBD in PD patients, in whom non-violent
dream enactment behaviors based on the existence of RWA (non-
violent RBD symptoms) are relatively commeon [6], has not been
evaluated, Therefore, in this study we explored the effectiveness -
of RBDSQ as a screening tool for secondary RBD among PD patients.,

2. Subjects and methods

The ethics committees of Tottori University approved this
study. Forty-five consecutive PD patients hospitalized at the Uni-
versity Hospital of Tottori University, Division of Neurology gave
informed consent to participate in the study (mean age:
72.9 £8.1 years old, 22 male and 23 female, length of PD morbid-
ity: 8.6 + 7.2 years, Hohen and Yahr grade: 2.8 +0.9). For compari-
son, 31 age- and gender-matched idiopathic RBD patients who had
received the diagnosis based on both PSG findings and the results
of clinical interviews at the Japan Somnology Center were included
in the study (mean age: 67.8 * 6.5 years old, 22 male and 9 female).
Overnight PSG recordings were performed by standardized meth-
ods 7], and RWA was defined according to the scoring manual of
the American Sleep Disorders Association [8].

1389-9457/§ - see front matter Crown Copyright © 2011 Published by Elsevier B.V. All rights reserved,

doi:10,1016{j.sleep.2011.01.015

267



712

All the patients and their bed partners were asked to complete
the RBDSQ-J and were then systematically interviewed regarding
sleep problems (with an emphasis on dream enactment behavior
or vocalization while dreaming) by sleep disorder expert physi-
cians who were blind to the RBDSQ-] results. The diagnosis of
RBD was made according to criteria from the ICSD second [3]. Next,
we categorized the PD patients into PD groups with RBD and those
without RBD (including the patients with normal REM sleep and
those with RWA but clearly not having RBD symptoms). We com-
pared the scores of RBDSQ-] sub-items between PD patients with
viclent RBD versus those with non-violent RBD. In addition, we
compared the positivity rate of RBDSQ-] sub-item scores between
all PD patients having RBD symptoms and iRBD patients to deter-
mine differences in the distribution of positive scores on each sub-
item between these two groups.

Internal consistency of the RBDSQ-] was estimated using Cron-
bach's o coefficient. The criterion value was >0.70 for item homo-
geneity. Moreover, sensitivity and specificity for different cut-off
points for total RBDSQ-] score for the screening of RBD among
the PD patients were both calculated and presented by means of
a receiver-operator characteristics curve (ROC) function. The diag-
nostic value of the RBDSQ-] was calculated by using the area under
the curve (AUC), which was independent of an arbitrary choice of a
cut-off point, and statistical significance was tested using the
Mann-Whitney U test.

3. Results

According to the above-indicated criteria, the PD patients were
divided into 19 patients with RBD {42%, violent RBD: n = 13, non-
violent RBD: n=6) and 26 patients without RBD (58%). But all
the iRBD patients had clear violent RBD symptoms. The mean total
RBDSQ-] scores were 7.2 + 1.9 in the PD group with RBD (range: 3-
11), 2.9 £ 1.6 in the group without RBD (range: 1--7), and 7.9+ 2.8
in the iRBD group (range: 2-12). There was a significant difference
in the total RBDSQ-J scores among the three groups as revealed by
an analysis of variance [F; =37.28, p <0.001], and a post hoc Bon-
ferroni correction determined that the PD group with RBD and
the iRBD group had significantly higher values compared to the
PD group without RBD. However, there were no significant differ-
ences in the total RBDSQ-] scores between the former two groups
(Fig. 1).
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Fig. 1. Comparison of RBDSQ-} scores among the three groups, symbols indicate
individual RBDSQ-J scores for each patient among the subject groups (PD without
RBD, PD with RBD, iRBD). @, Violent RBD symptoms; O, non-violent RBD
symptomis; M, non-violent symptoms without RWA; A, RWA with no RBD
symptoms; A, neither RWA nor RBD symptoms.
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Fig. 2. Receiver-operator characteristics (ROC) curves of PD patients. Curves show
distributions of sensitivity and specificity for the existence of any RBD symptom (A)
and violent RBD symptoms only (B). The cut-off value of RBDSQ-] scores for the
existence of any RBD symptoms in PD patients was 6 points, with a sensitivity of
0.842 and a specificity of 0.962. The AUC was 0.953, The likelihood ratios of positive
and negative results were 21.872 and 0.164, respectively (A}, When the target was
restricted to cases with violent RBD symptoms, the cut-off value was again 6 points
with a sensitivity of 1.000 and a specificity of 0.875. The AUC was 0.969 in this case,
and the likelihood ratias of positive and negative resuits were 8.000 and 0.875,
respectively (B).

The thirteen items of the RBDSQ-] had an overall reliability coef-
ficient (Cronbach’s «) of 0.73, indicating a high degree of internal
consistency. Each of the thirteen items of RBDSQ-] was judged to
measure a particular aspect of the same overall construct.

We compared the positivity rate of each RBDSQ-J item score be-
tween PD patients with RBD and iRBD patients using a y>-test.
iRBD patients had significantly higher positivity rates for item 5
(they hurt their bed partner or themselves; PD with RBD: 1/19,
iRBD: 15/31, p = 0.006) and lower positivity rates for item 10 (they
have/had a disease of the nervous system; PD with RBD: 19/19,
iRBD: 5/31, p < 0.001) versus PD patients with RBD. However, there
were no significant differences in the rates of positivity for the

- other items between the two groups. After item 10 was removed,

there was also a significant difference in the total RBDSQ-} score
between the two groups (PD with RBD: 6.2+1.9, iRBD: 7.7 +2.7,
p=0.025).

The mean total RBDSQ-] scores in 13 PD patients with violent
RBD were significantly higher than that in 6 PD patients with
non-violent RBD symptoms (8.0 1.6 vs. 5.5 * 1.5, Mann-Whitney
U test p =0.007). Moreover, there were significant differences in
the positivity rates between these two groups for items 6.2 (they
have/had sudden limb movements, “fights” during their dreams;
violent RBD: 9{13, non-violent RBD: 0/6, p=0.005), 6.3 (they
have/had displayed gestures and complex movements during their
dreams; violent RBD: 9/13, non-violent RBD: 1/6, p =0.033), 6.4
(they felt down somewhere around the bed during their dreams;
viclent RBD: 613, non-violent RBD: 06, p=0.044), and 7 (their
movements awaken themselves; violent RBD: 10/13, non-violent
RBD: 0/6, p = 0.002).

ROC curve analyses revealed that a total score of 6 points on the
RBDSQ represented the best cut-off value for detecting any RBD
symptoms (sensitivity of 0.842 and specificity of 0.962) and for
detecting violent RBD symptoms (sensitivity of 1.000 and specific-
ity of 0.875) (Fig. 2). Three PD cases with non-violent RBD symp-
toms showed a false negativity as judged from this cut-off value.
However, all of them had a positive score on item 6.1 (they have
or had symptoms of speaking, shouting, swearing, or laughing
loudly during dreams).

4. Discussion

From our results, the mean total RBDSQ score in the iRBD group
was 7.9+2.8 points, which is similar to the values reported by
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Miyamoto et al. (7.5 + 2.8 points) [5], indicating a good score repro-
ducibility between two different cohorts of Japanese iRBD patients.

The present study also showed that RBDSQ had a fair internal
consistency even in PD patients, suggesting a proper validity for
the screening of RBD in this population. Of note, 6 points was re-
vealed to be the best cut-off value for the screening of RBD in this
population. This cut-off value for RBD secondary to PD was approx-
imately 1 point higher than that reported for iRBD in previous
studies [4,5]. However, the cut-off value of RBDSQ in this patient
population would become equal to the above-indicated value of
iRBD patients if item 10 were removed.

Our results demonstrated that PD patients with violent RBD
symptoms had higher total RBDSQ scores compared to those with
non-violent RBD symptoms. The difference in the positivity rate in
some items between total PD patients having RBD and iRBD pa-
tients could reflect the phenomenon that approximately 30% of
the former group had only non-violent RBD symptoms. In addition,
patients with iRBD had higher RBDSQ scores compared to PD pa-
tients with RBD after item 10 was removed. These findings suggest
that PD patients had milder RBD symptoms compared with iRBD
patients. However, the cut-off value for RBD positivity was the
same between the analyses after including or not including the pa-
tients with non-violent symptoms. Considering that the sensitivity
and specificity of RBDSQ-] for the screening of RBD in our PD pa-
tients was similar to the results obtained by Miyamoto et al.,
RBDSQ may be useful for detecting RBD among PD populations
regardless of the RBD symptom content. In addition, positivity on
item 6.1 might represent a key criterion for analyzing populations
with non-violent RBD.

In our study, the main limitation was that we could not inves-
tigate the test-retest reliability of RBDSQ-] among the study
population.

In conclusion, the RBDSQ could be useful for the screening of
RBD among PD populations. Reportedly, the existence of RBD in
PD patients is associated with the development of dementia and/
or autonomic failure [9,10]. We want to emphasize that the use
of RBDSQ should be promoted in PD clinics for detecting RBD
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symptoms and could thereby facilitate the prediction of clinical
courses of PD patients.
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% FMEMAE (multiple system atrophy : MSA)
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BMEER) FomEdBoNk SUF—Y X,
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DMBERRETH S, MLV DFEREOFE]
2 & D A MSA i Parkinson# (PD) % Lewy
IMERIFBSEME & MRS R 7 LA 285 — L8
ENTV3Y. MSATHUIZLIEERBEEO&H
BHoHib, PDDS1%NIERMEE 2 TR 5 DI
LU TMSATIZTO% PEERBEEZHF R T 5.
PERETOF AR LE L, 53% D REVIERS
KrafaTchh, REIERE (33%), A (20%)
ERECY. BN AIIEBN A
(polysomnography : PSG) "TIHIEHR K [ D R4,
BERRZDEOT, L AREIRSPCFEREROW L L
THEEINL TS, FEE L TidLvodopa®
BRIBIC & BB IR, oW, RRIBER, R
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HELTRZAONEY™Y, MSAITFFBAY 2 IEIRE
LTI, MIREEEREE E U A RRITEHRE
% (REM sleep behavior disorder : RBD) #'%
5. INHIFHELH L, MSAO—FEREE X

LRTWAY,
I. EREFRKE

HE IR OB MR € BB ik MISALIC R A5 . HBRER
S ERLMEE 2 5500 MRARE IR E
BEELFETELTEY, PIEMNITYRE £,
AR AR, MEEEICL 2RI X LARE,
PR AR R O BRIR R, KEBRFENEICBITA
CEZBAOEE? L0, BRIRERS
DMBEEHEZEIIC L 5 F SRR (Gerhardt
FEMERE), B X UHRRAR SE R E O IR
BETHH, HIFLITLIERRIEOREEIICD
LY, EMFRILPIDLIEELEETHA.
T M O I 18 R0 B 22 1tk WP UE. (objective sleep ap-
nea : OSA) BRLILBEOERTH DY, WHEHN
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Table 1 Stage and therapy on abductor dysfunction of ecord in multiple system atrophy

Stage of abductor Movement of cord Severity of
) - . Therapy
paralysis of cord Awake Sleep paralysis
0 normal No change normal observe
Paradoxi
1 normal aradoxical mild Nasal CPAP
movement
Tracheotomy
Limit of Paradoxical
2 @ moderate Tracheotomy
abductor movement
Persistent Persistent
3 ¥ Tracheot
of midline of midline severe racheotomy

BSOS PEINTHD, BEROIURLAE
% LT (Table 1) ®. /2, ZOER
B EFBEOREOFHICE, EERLOE=S

JryZhmbBLTNWAY,

MSABE OMGIE, OSA DI HEIZHEIC
E0EL2&2H5. LEMAORIT TIEWMEBIX
MSA D13 ~69%™", OSAL15~37%"% &
HIh T3, MSA-P X Y MSA-CIZHi B 41
ERBWEORE? XS 2%, KAoHEL D
5% 52 NilfTo -G Cld4 v ¥ ¥ 2 —T19%
KEBOEBAESHH?, PSGTIIAICED T
7=®. MSA® EHE DO OSAIZEEMERIC L 2 EIR
SRR LT, EREROBERE 2 EE
LTHEIED MSADBALCTHE S Z L ASEHED ap-
nea hypopnea index (AHI) ICBIELTWwW5 L #E
Abhb. OSABBEOEBMOBEANRY FEA
PABZIZT A & CHHET DL L|ESINTHET,
MSA OEIRIFEEE IR E L TMSATIHIHER
DHESTE & DI AaDO2 A % £ 9 REE TR M e A
MEHLREET LR, FHROALLTIZEE
BEMCREHENELTWE Z &, IENR DI
BE LUCHM SR AHNIZHRUM & Hle$
BEEOIELLTELT LB TR L&D
RENTVWB D,

MSA OREMRPY-EFFEREOHKEE LTHPD L
BERIC EAB M OB M OMIFER TH 2 0 fEfE &
HHY LI, FHNEHORHELRELY] &
e Z TR O MSA DR R HERGTE & 4 23
EEZLRBY. LaL, BEOFHMBRECTHZ
NOEDORMRRBHEETETHRNWD, T PEH
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DOHBERBE (electromyogram : EMG) T3,
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LRI L TR,

WRAB ISR B IR E LT, KEUBERF MM
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Wi 18 R SR IR A L C O IR BRI BB H E LT
{3, continuous positive airway pressure (CPAP)
PEOHEEMRERTHAY, LAL, [EWREH
R CPAP T ZRILEZ RIS, EXER
ZPNDAHZ AL THRRIENE TS LR
SRTWE™, &5, MSATIIREMRA YR
PR R AE L, € OfS RARNEE M fe o it
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ternational classification of sleep disorders :
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T H B4 ¢ B HERBDD38% F T oF
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F—HOMBEEMKEORMERE EZ STy
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