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Abstract In order 10 evaluate the stage of dementia, we
focused attention on EEG thythms and Hasegawa-demen-
tia-rating scale (HDS-R). Frontal EEGs were recorded from
dementia patients and normal controls during music and
ns, and frequency analysis was
ol profles oy e duing
arkedly different from
ring photo-image stimulation. In contrast,
s, it was diffcult 1o find i
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(9. 10], Dementia has several stages of cogn
dysfuncrion, nd s the featore of gradual cxacerbat
Mild cognitive impairment (MCI) tends to convert into
d once suffering from the dementia, it is dif-
ficult o improve cogt jon [11, 14]. Therefore, it
s important 1o diagnose the carly stage of cognitive dys-
function for prevention and treatment of demeni.
Inoriertocralue dementa, Husegive emenicuing
MM

ive

Interestingly, as HDS-R decreases, the variability of hythm
pattems also decreases. These results suggest that

decrease incognitive function might be related to: decrease
i the abilty to generate various cortical thythm patterns.
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Introduction

Dementia is considered 1o be a discase of cognitive dys-
function, but not o be an exaggerated condition of normal
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have been developed, and are p.mrl ly used, as in psy-
chometric asessment. Recenty, for morphological
neabalic asexumonts,disgnost e have been under
development by using brain- . such as
functional MRI and FDG-PET {7, 10]. These methods
enable us to investigate rom the surface to deep arcas of the
 andto rovid nformtio bt o gty o
homodynamic changes. However, these medical examina-
tions may to some cxient impose stress on the patients.
cletophysilogical e, cvlaions of cor

activiies reflect neuron activities in the brain,
ificult (o evaluate precise st
For scncening cogniive dysuncion les iasive and
e e

mlyan, nd peychological aesment

HDSR. i the preent sy,
Methods
Sixteen  outpatients,  whos were

ages
Sean (moan = S, from Kanswa Medical Universty
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Hospital, diagnosed as having dementia were
this study. All patients underwent the psychological test of
B ATttt
psyehological test. Ten healthy controls whose ages wer
5504 135 years (mean 4 SD) were recruted, and abo

Results

EEGs were recorded from a healthy control during both
music and photo-image stimulations, and frequency anl-
ysis was performed. The occupancy rate of each frequency

e[ Tadeoeyehtoscatl sl s o {1 ko i g1 i oo et i
experiments the lation,
subjects. mpared with those of cter requency bands, wheeeas in

EEGs were recorded from frontal region of the scalp, by
using EEG recorder, FM-S15A (Futek, Tokyo, Japan). Fre-
quency analyses of EEGs were performed with PRLUXII
(Futek). Frequency bands were divided into theta (4-7 Hz),
alphal (7-9 Hz),alpha2 (9-11 Hz),alpha3 (11-13 Hz) and
beta (13-30 Ha). Data were collected f O

pancy rate of ach frequency band was calculated as follows.

the case of the photo-image stimulation, the occupancy
Fates of the theta and beta bands were relatively dominant
compared with those of other frequency bands. The profils

patient durmk both music and photo-image stimulation,
s was performed. The occupancy rate
ofcah i shown in Fig. 1b. On comparing

powers ofall frequency
unit occupancy rate (%). At

s of each frequency band

-
the occupancy rates of the five frequency bands of
i

healthy

ate per second.
“Then the unit oceupancy raes through one course of cssion
(180 ) were averaged, and we adopted the data of “ocu-
pancy rate” (5). Herealter tudy, we refer o the
averaged rate as occupancy rate.

ipants it in the body sonic chair (Refresh |
Excellent, Tokyo, Japan), and listen to the music in comfort.
e e 150 0 s s o

control. it is diffcult to find marked differences of rhythm
patier in the dementia patient (Fig. 1b). These results
show tha il atemsof ol EEG syt e o
i control when different sen:
e spled,whersas, i  dements poem,
might be difficul to generate diverse patterns of frontal
EEG thythm.

plludugrl'lh sages were projected on the screen through s

Projector, EMP-1705 (Epson, Tokyo, Japan) connected
0.4 PC. Famous Japanese standard songs in the category of
country music, “Furusato™
Japanese music CDs, and presented as an
auditory stimulation. Photographs of scenic Japanese spots
were presented as visual stimulation. The auditory and
visual stimulation were applied for 180

uring one session (150 ), EEG epochs with atifacts

e e i Y
epochs were adopted for analysis. Thus, the “uni
ey e eooth one staion wis not
1543 % 215 (mean & SD, 1 = 16) in the case of the
auditory simultion for dementa paents, 1335 + 317
(mean £ § the case of visual stimulation for
dementa prients, 1635 & 146 (mean = SD. 1 = 10)in
case of auditory stimulation for healthy controls, and
1569 % 268 (mean £ SD, n = 10) in case of visual
stimulation for healthy controls.

al institutional ethics committees of Kanazawa
Medical University approved the present study, and all

o of theta freq
10 normal controls are plotted together
and those obtained from 16 demeniia pat
together in Fig. 2b (Theta). In the same way, occupancy
rates of other frequency bands are plotted in Fig. 2a, b. By
comparing the occupancy rates obiai
obiained from dementia. patents, occupancy rates
elicited by music stimulation in normal contros tended to
be different from those clicited by photo-image stimulation
ina few frequency bands, whereas, in dementia patients, it
i il (0 fnd diffencesof ocupury s between
the my hoto-image stimulations. These findings are
ey vahated s follow,
er to quantiy the variability of thythm patterns, the
variation score of each frequency band was obiained by
subtracting the occupancy rate in the case of photo-image
stimulations from the oceupancy rate in the case of music
i e et ) i e
bands. T obiained from individual subjects were
averagd, and v loed i Fig. 3. T his Fre, e v
ation score near zero indicates that there is a small differ-
e bewen heoccupancy e dring misic smilation

experiments
standards laid down in the 1964 Declaration of Helsinki
e Guiding Pinipes forhe Casad Us of Aniis

the Field of Physiological S Al persons gave
i formed conentpos o th neuson i he st

-

nd o during phote alysis of vari-
ance (ANOVA) was usd to cvaluate the statstical signifi-
cance of the variation scores in all five frequency-bands. In
the dementagroup, no statisticaldifference
(F = 267, = 003 whercas n e ol roup, hre




