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Table 4
Predictors of MPS-severe status by multivariate logistic regression analysis.

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

Odds ratio (95% Cl) 0Odds ratio (95% CI)

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

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

Tanner 0261** 1.435* (1.274-1616) -

GDS 0.155** 1.172** (1.074-1.279) 1.4* (1.1-1.8)

PSQI —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 40x 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 between 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, PSQl, 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 40 x 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 (n = 13), PD without RBD (n = 26), and idiopathic RBD (n = 31, 22 male and 9 female,

Iégyuwords: 67.8 £ 6.5 years old), and estimated the cut-off score for an RBD diagnosis.
RBDSQ-J Results: RBDSQ scores in PD with RBD and idiopathic RBD groups were similar and hlgher than those in
Parkinson’s disease 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).
Screening Cronbach’s & for RBDSQ sub-scores was 0.73, suggesting a fair internal consistency. A receiver-operator
Cut-off value characteristics curve revealed that a total score of 6 points on the RBDSQ represented the best cut-off
ROC 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 cut-off value for the screening of idiopathic RBD with the highest

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 poi-
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 screening 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).

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-
viclent RBD symptoms) are relatively common [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 Neurclogy gave
informed consent to participate in the study (mean age:
72.9 £ 9.1 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 Somnotogy 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:10.1016fj.sleep.2011.01.015
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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
violent 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 « 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-J 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-J 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-) scores for each patient among the subject groups (PD without
RBD, PD with RBD, iRBD). @, Violent RBD symptoms; O, non-violent RBD
symptoms; 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 ratios of positive and negative results were 8.000 and 0.875,
respectively (B).

The thirteen items of the RBDSQ-] had an overall reliability coef-
ficient {Cronbach’s a) 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-] item score be-
tween PD patients with RBD and iRBD patients using a y2-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
havefhad 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-J] 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 fell down somewhere around the bed during their dreams;
violent RBD: 6/13, non-violent RBD: 0/6, 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 {RBD 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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We present a 69-year-old man with gradually progres-

sive parkinsonism. He showed lower limb dominant

MEERE £74% £3 5

lead-pipe rigidity, postural instability and right side-
dominanl postural tremor, He had no oculomotor dys-
function and no resting tremeor. His parkinsonism was
not improved by injection of L-dopa.
#-metaiodobenzylguanidine (MIBG) cardiac scin-
tigraphy revealed normal cardiac uptake of MIBG. His
brain T2* weighted MRI revealed multiple cerebral
micro-bleeds in the striatum, thalamus and deep white
matter. This case suggested that multiple cerebral mi-
cro-bleeds could cause vascular parkinsonism. Micro-

bleeds should be given attention for a decision of treat-

- ment in patients with vascular parkinsonism.
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BHEY AT A VIR ERIROBRET LR

FEZYATA VIR, EFEATHERLI L 2 E
LT, RESEFRTHEBPRELLT, &
BOSREVRATA VIMEEMES FELRF VIR
EE . BEOEREYZAFA VISESH B, Bk
DABRBEEERE Y OKRICED . FE# LR
(12~14nmol/mIfRE) O5S~6EDEENE =+
AT A VIS, BRACB T B OGEE. RiE
#x E OBIRFLMEROBRET L 55 2 L4
Bomrsko7z, 612, BIRE{EREO AL
5T MREMERIIEVNTEERELIF{ VA
EEORE RO IWMENSH D, bhbh iR
FEODEELEENEZRE L TE LY,
Parkinson#id, EFIZFR T 3 Alzheimeri&
IZROTEDNHREMRE T, RIEPES). &
M. BERHREI O BESE U, $EABERE
BICEENB . E-2HBE LT, L-dopa® F 3
IV TITZR M EOEWRENTHI., B
AR OB NEGICIZ BT 5, TO—F T, L-
dopaiBIZPEVE R TS X7 4 VEVPEFEEIC
B EBIERMBHEZIEBEERELEDD, b
WHEEMDOKIEL LTBEFEE XT3,
F 7z, Parkinsonf®EHEICH O TIE, HRHHE
WIET T 28580 T, BRELEBEL THE
WLEETHIENREINTH D, REFIFERE
KBMHEOTHEY, ERIILE-FOEI? 5 &
DOEEIMER Z T30, ZFORKEEIZ RS S
NPTV, BEREVIFA VAEEOBEET,
I IVEEDRFPREBEOERLEZI DL
7T, body mass index (BMI) SEBHE -
DREEMICOWTEDFHHERIAPIVETH S &
FEibohi,
SEbhbiud, KFCHE T, HTO2H
EHONMITHILEBMELE, 1) BFEY
AT 4 ¥ MEE% ¥ ParkinsonfR B EIZx LT,
B, E4IVBLERSLEFEVRAFA VM
EARIETAI ik, akMEL EDOEBE
BL . BMEER. BAMARE L X OEESNE
BOWER  2) ParkinsoniFiZio it 2 EpE S
B, BEAHELNEL, 43I U0REFEVX
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74 Y filfE & OB ERE L,
T -
1) BB B3I B SIlEEEFEIXTA
> MAERIE

FHRIL, BEARERHMHEEEZESDK
BEBT. ALY YR EEONBE YT LTER
U7z, #5RE & 3R IS KR0S
W, HIROBHF. ZFLONB3FERGE JUHRR
ANOBEMAEOERLZ EAFA L%, BHER
CEDEZBMA\ORIEERZ, BB LUV s 3
YBpid& b ICRIRBETHET IA T, BEH
DEHEAADESETHERE L,

MBI, BRAKZEESHFERRIZH T
Parkinsonf§ & 2 T h. AMIRICEEDE LN
TREFIZH LT, HECBRKIER, BiEKs £
VAR E BRRIGHERA . IR ES D~ -
Z-74 bk 58E ¥al %17 - 7= HiParkinson
FHEEDEE & U T, levodopa dosage equivalents
(LDEs)®©® % fu 7=,

ERPRAER DB 1212, Hoehn & YahrD SR
2Y¥8. United Parkinson’'s Disease Rating Scale

(UPDRS} 2 21 7 % A\ FEMSER 6 K OFRAIH AL

FEEOFHE 1%, Mini mental state examination
(MMSE)., ®ETRANAM SR 2 7 — L
(HDS-R). Wechsler adult intelligence scale
(WAIS-l). Kohs &5 2 | £ Fv7=,

FRR B RZRACHREDEFOREAHRL
7oo —MEOMBEREDIES,IT, ¥ ¥ 3 VB,
B, MIFREEL 2574 VEERIRELE, BHET
Eig R TV BAMR (£723CT), Bl v
FTr77 4, ODEBMIBGY V#4557 s BREAET
fli L 7=,

N=Z2- 74 VICBTARFERBRLD BhEY
A7 4 v IfLfE (>14nmol/mL) % 5 3 5 Parkinson
FEECEE T ABRKERPREMN R A M LR
HEiT-7,

FRO\BONLEREY AT 4 ¥ MERE LU
FHLEEFIH LT, BFEV AT A VIEDRIE
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EEEL LTERBBLUYZ I VBS540,
3y AT LICHEER. FBEAER, BAUSHERE.
BRORIGREE . MR E ASHIIRE T 5 & & B i,
HEBEHEROBELBR L,

3y HBOBBEN—Z - 54 v L HERE L.
Parkinson®iZX U COEERAEIR 2 S0 L . B8
BXUVE S I VB REGHROHESL LI,
BHEVATA VIELRD =0, EROEH
R HiParkinsonfREED ., BEFHBPFDOEEIC
LT, EEB LU 2 I VB 52 TFHT.
JEH R UTHEL, BB E L,

2) ERAHE. ERAH=EOHRT
NHRIE, B AKEEFERBHRREICE T
Parkinsonfm & #2Mr & h. ABRICK B2 REEMEE:

7o =R T, EERHELNEL -8E2 1S
L, FEY) RIS, BREOEKER., HE
FER B & URRAIMREEREE . KA HURA PLDEs.
ks & UCEERESEDOR—-Z - 74 v 558
TET -7
HBERMER. WY A EEFIT-21007 1
v b x4 P (BARBIEKRASH, ) £H
WT, PHBARTRFICRIE L, g, F
g, MR, &, kEA 535K 5 Harris Benedict
FHIRE AW PRIEEHE 2 BRRET L -,

m R

1) ¥8. 43I B BREILLZIETFREIXTA
MfERIE
HEEDEESFBUIRL - L5 81I5H T F

Rl BRERAFAUCMERERHCETI2HEEOTR
case HN % BMI TR icth Ria48E  LDEs  DLACr VitByg Sl M¥Hcy
(Bifr) &) (kg/mi) (mg) _ {mgsdl) (pe/ml) (ng/ml} {nmol/mL)
BEH 1 84 B 24.4 HOREE 95 300 1.36 114 3.0 299
2 7% -3 230 =8 108 360 0.81 644 36 255
3 N B 226 w=E 14 200 0.95 275 28 19.3
4 7 B 16.3 HITEE  13F 417 0.68 396 5.0 59.2
5 81 £ 313 278 R 14 0 0.39 131 207 749
FEEEHE 6 54 Bt 24.1 R# 1945 525 0.80 587 27 1712
7 69 Eeaid 22.1 Rk 8% 1133 0.71 226
8 48 E-ed 16.4 HITEE 425 870 0.51 16.1
s 78 B 231 BERE 85 434 1.15 238 28 310
10 §7 % 224 =¥ 25 267 0.89 468 34 175
11 80 Bit 231 eSS 54 317 102 6.0 19.6

BM!: body mass index
LDEs;levodopa dosage equivalents
Cr;YLFPF=

Vit Biz; E 938z

Hey: RELRATA

®2 MIEAETL AT AEDOHEB

case

BHa (85)3rA®R (B5) 5% BENIER

BE® 29.9
25.5
19.3
58.2

748

17.2
226
16.1
310
175
19.6

FEH 5B~

- U0~ LS /L - B

- b

115
4.7
14.4

115

15.4

10.1
26.9

7.4

~
w
N

138

331
205
170

N I I B

« ERSHT NEMERIOIFrRR 1 EROUEELRY.
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WAEY 27 4 ¥ RIEDROEREREORE

4 BHBHEIDTOHER

case BESHOESR case BER oRERE
H-Y stage UPDRS UPDRS part3 MMSE HDS-R WAIS-I VIQ  WAIS-TT PIQ  WAIS-I FIQ
1 3—>3 21— 26 17—>16 1 2230 2728 100—100  88—80 95391
2 5—35 93148 52—82 2 3— 0 2—Q
3 3—3 28— 51 20—334 3 20—27 24—>28 91— 88 88—82 83-—83
4 32 40— 8 24— 3 4 ND.—26

H-Y stage:Hoehn & Yahr DELHE SR
UPDRS ; United Parkinson’s Disease Rating Scale

MMSE ; Mini mental state examination
HOS-R: & TR AN BB MAEFHER r— I
WAIS-M; Wechsler adult intelligence scale

N.D.: REM

/s EBAMERFHCHATINRENER

Bl

Bt/ &t

EHER (&%)

B ()

H-Y stage

LDEs {mg)

Hey {nmol/mL)

DEHMIBGY L F/ 574 H/MH

®hie

MMSE

HDS-R

BMI tkeg/ i)
| (BMI<18.5)
B (1855BMIS25)
FRFEE(BMI>25)

BRAHE (kcal/day)

HBF R R E (keal/day)
EI<FROOoRLLE)

R =P (10%K58)
KRA>FRO0RLLE)

43
18725
725 [49—89)
88 [1-271
a1 {1-5]
355 fo-1151]
14.3 [6.4-52.5)
1.52 [1.15-2.30)
1.30 [0.99—1 .94]
243 [2-30]
24.2 [2-30]}
227 [155-32.3]
B
3280
stl
12492 [538.3-2365.9)
10134 {701.3-1638.0]
445
5
344

H-Y stage;Hoehn & Yahr O BHREESHE
{DEs;levodopa dosage equivalents

Hey  RESZATFA

MMSE: Mini mental state examination

HDS-R: AT RSN M B B r—IL

BMI; body mass index
HB ;Harris Benedict

¥ 377 85k MRS BHE3F 2T B - 7=,
MBERFES A7 A4 V81319.3~74.9nmol/mL
T, wWFhdldnmol/mLU LOBETH - 7=,
FBEHOATEMRBLNEL, MEREFTEL 2
T4 MELEDTH - 72,
MEERAEES AT A VEDHERAR2IIFL
Too EBB LU S I VBLHEIZL D, SEILH
TR F TS 2574 VERIZITEELL =, =
2L, BOBNARR &% - 7B Dcase 212, B
B (REVER) CR3&EEHEDICer2rbET
REFOLV NN ETEL T, MERTES R
TA MEERICK D EBONIRE FiE L 7ocase
43, BEPEIFRICEIRSHM EoEEERL

174

Tiy7e, Case2, 4L 82, FEV AT 4 VED
ERICEIHS A EREERBD o hEr 5
7oo FEHREBETIL, case 6BV TEESEHEL
T\y/z, Case 6B IEEL U -BAIIABETH - 7,
Parkinson/m D EHHEEIZBEGR L 22 2 2 7 Ok
BERIIT LA, WFE(casel, 4), HE (case 2,
3) ORNAMBED NI,
REBEICEE L AT ARAUIF L, B
ERi%CHL » LERIZED s hkh 57,

2) ZARAHE. ERAHH=0®
HEEZEDOEEREFESITR L, Body mass index
(BMI) Tit: 74% M EHERICB L T3 —F T,
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BMi(kg/m?)

E2 +HBIX
(A) BMI& MERKEL 274 V48 (p<0.05)

(B) =AML AEMCHEBE BB ETL AT/

ERAHEII TREICH U TDE LT 2 5ERA
8HIE BT EMARENS, MERFELXTA
VEEBMIE OB TEDERE ZBEBEE (p<
0.05) 2D SRAH, HMOERRHE L X
BHPRD ML r -7z (H2),

zZ =

bHbhbhid, ParkinsonfREFIZHE W TMTHFR
BEFOTITTE R ERICBEE TH B I &
AR LA & L LT, L-dopaNHRH @
Parkinsonf B EIZH VY TMTHFRE(ZF677TTE
B ERMPREICEELABREVZATA V0
SEA RSB T LY, LdopaNARRIHE TORETIZ K
DINBRBICEREY ZAFA VIfEE X7/ L.
MTHFREEF ZENKF T 5 Z &9, Parkinson
RBEE BV TEHIRELOIBRT » 2 ERAE S
BERARENERIIBEL D I LY 2RELT
&, T, BEEOROL—KFER, 7L YA

v —RERAME, RERERPEAEELZFE LY

Parkinsoni®. R ERSPENEEL+H TS
ParkinsonRDAB THIEEMA TS 274 V5 R
HFlLizEl s, RPERPRENBELETD
Parkinsonf®BEF CRUIDIFICI L THEBICEE TS
3ILEHLMIILE (HHS, BEHERTR
=5 (HRIH)) . ParkinsonfRiZB T2 ERE
AT 4 VIMRES ., Bk % L-dopa ERIZPES &R

175

||||||

5 T T

800 1200 1600 2000 2400

KRB LHE (keal/day)

T& B D%, ParkinsonfARIEHDIERETRRE
FER, EABEREEOBMRET TH 00, &
ST BRI IBER T & 5> TR B OHIE, W»
FEELENE L S THEN,

SHE, APFRIZBEVWT, EBBLUTLEE IV
Bi#E5I2k 03y A0S HBAERETE L E
SAFAVAEOREATRETH LI L, #5%
Fib 322 LICEDBREY XT 4 v MFEDIKEE
IZETAZ L., 1BITHEBRERESTHEL
THEHRILTBERANDZ L ERPL LK
ST, FO—FT, EHEROBEIER, 2EH
B EOWEICE L TREREDHESCHES 46
MITBIERETEEL o, ZOEHELT,
RSP h» T &, ZEERIEBERER T
Zh oo Z &, ParkinsonfRMEITHIOERI T,
HiParkinsonfRED BRI FIE & E DO FEEH
kHohbdI L, HOBREZEEETINR
RIEROBEBHL 72 B EIZH D, HEEE
BEUVYSE I VB REVERHEELLBEL EH
ZuEEMEIZE X Sh B0t JEIRSH G RIROERR
WRABTBERNS -2, BENEEE
BRI, BEBEAIZEEZ LISV, -, Mg
BREY ZF4 VENBEW T & B Parkinson
WOBRKIERE AREIZL TV B ARENRREET
¥4, ZORRBSHOFEEEZELI LN,

K2 IvaEREUODBREZRETEHR T, &



ParkinsonfREHIZH TR - U4 I VBiERHLIC LS

HRADEOBEMICERAL X b ICRET & ED 7,
Haiibh b s Parkinson s BE 7661 (T4
#070.95%) TIT - 7=BMIZET 2R T, 47
BRI 8 (BMI<18.5) 16f), f=H#ept
(18.5=BMI=25) 435, AESEE (BMI>25) 174
Th -7z, FHEPERE55, B#%OBMIZE LT,
4915l (64.5%) TBMIDEAS 4D TE D, 2%
BEEFOBRBMIEZ FPHlT5RF L LT, B
. MIBG/G#EE Y v B #IH/ML, Ry HagikE
EREBLELDTH -7,
ParkinsonfRBEDHEELOERL LT, &
R ERAHEO Y, HElI I LY —-BOR
B9 dyskinesia™, BETREEY FEHREY, 4
HRE" D%, L-dopalZ & 3 Growth hormone®
PR ~NDOHE, orexin® ¥neuropeptide Y
D5 ZEPEHEIh T3, bhAbhORET
3. Parkinson® CTHBRBEMLTHEL T 54
EVBOI L, BEIUASERFEL X741 VL
BMITIEDOMB#RT I EBED N, Thb
DEROATTSIIHERIZIIES L,
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&REY ZT 4 Y UER LR ROBKER 2R

176

Parkinsonfm A F (2B T 5 BB 2 iR M8
BiCbWT, #2274 YHBEE LT 5088
PRI hi, 5%, EBEELUTLH I VB,
REFMBOERRMEORF L ENRETH 3,
bhvbiud, BEREIK % £ 5 Parkinsonf{kE
T, EHEROESH (wearing off) &3 LT
T 5RMAERE., BETH - M RTT 2
TAVRELPEORMEMSATRL, BBERSIZK
DRMEROLENREZD EH® 285 L
7z, 4Bl ParkinsonfmBFIIEMBL LS 3
YBpARETAZ Ik IERFE 2T 4
VBARIETESZ L IHERATAZILENTR
722, ZORMMRCHELZDO L DO~NDEEIZD
WTHEHRERBEEBONTELY, FlEfzxo
HAREEED T BERE S,

AFREFTTEILH7-0. MEBOBE B
N % LB B AR R IR B [ e
LEFES,
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T L E—IVARIERANE (DLB) B K UBREEEM S /—F >V m(PDD)
1, HRENBAEORTE P ILY I\ T—RIDRNTEVE END.
=EEEE UT, SRAIMSEEREE vERAEDITE) - DIBER (BPSD) ITH
THOUYIATS—EEER® NMDA SEEEFISEN & O
ZOABILT VR, 55U BPSD [CH T HIFEEFUERAE P
s E DEARORBEIE T Y XNERENDDH5. DLB ¥ PDD
DERGSFTHD, DOREEERTREEHEE, EERE,
% - SRSV EENEESEEION T 28Y - ERMELED
BEVWIZ—IXY MIBETHS.

> #i (PDD)

EE bR g

J

FUBIC

L & —/MEEIZRSSE (DLB) & RAE 2 £
78— % v v 95 (PDD) BB EMRAMET, a
VR UA YHEELTCTE DV E—MEESE
AR RE TR 1 DORBANRS b
SAEENEEEZLATYS, DLBE X
U°PDD id, FBABEETOE I, BERAE
DA AREE, HEIREEE, R - £E B8
MRS CHEBORERE BT 2720, K<
TRV AV INTLLENS D, W&Tﬁ
DLB * PDD OEHICOWTHRT 5.
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DLB i3/ BL3EA91C Lewy IMEZ FBE T 5
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FHEEL LT, E1HDLBERY -2 avy
(1995 4E) CiRF XNV, BEEEICIIZ,

ﬁ N=F vz s, BEMEER FERE
&, PURMIREREN R C e FMETARET

HAH. EERZBIEOR TR TV IYNA T
(AD)IZRWTH W E SRbB, —F, S—%F>
Y 3% (PD) RSB ICHAEZ RE L4 —
AL, BEHEFPES S—F 0 v (PDD) & I
BN TE&77 PDIEFNLUADBETH S AD
R MEEBIESNEIE LBAEEZETHE VD
EZINSo7H, mETRVE—/MEOHER
IR R ST A LM A NS XDk
of:.

E1RERT—7ayTiiBnT "1EN
=N EMEHSRESN, BRI~V av TR
BIHERETRRICBWT D " 1HEMV— L TEE
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