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Csubacute spongiform encephalopathy (SSE & &)
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FHERAME . BN A DOBEE X2 v 185K, Bk E Lo
AR TR L7z, Uik, BEfims L EZ Th D95,
RANDHERED 72D TIX 7\ 227 The A B E &4
WZAFE L. 14 BHCO®EIZHEE L7z DM,
FRIZEVERBIERIIFED SN o 72,

TR 1 25i% R, JEIPH X D REAATICEA O 7z,
2T CAEREMS % U720 20/CHE X V) RIS H 3 D440
WET o720, ZRIFRY RITEINROLNS &
NI EWBRITPEHE 2D BEROAFEDL N
L e o7z, 0 LY. BEEERE AN, ST

FITTHD EDOMBIZRT I L TE WL ) 2k
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B I 7 B AR AR ABE L 720
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WAL SHERITUEL. PEEBRFNIEGE D
BEEEICTUHE L Twiee F 2, BRI, SRR
2 3 L. Babinski S 4H & 2112, Chaddock X
FHEmi i oz, ZoMmomng eI L %
Mol WiZEME. MEREIRO L 1o 72,

WMEBR © — SRR BE, kg, EF%R
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* An autopsy case of subacute spongiform encephalopathy with a long clinical course of 9 years. (Accepted

April 5, 1977).

* Tomoyuki ISHIT, M.D.. K¥#rENREE (&739-06 KATTHIANE 5-7-34) 5 Otake Shinsei Hospital, Hiroshima.
** Nobumasa KIMURA, M.D.. REFHFREFAFRF, *** Keisuke SARAL M.D.: i B K E F 5 Mo £
*** Shinichi SEYAMA, M.D.: B2 EMF72iRELER . ***** Yoshio MITSUYAMA, M.D.: E/NETH
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(Abstract)

An autopsy case of subacute spongiform
encephalopathy with a long clinical course of 9
years.
by

Tomoyuki ISHII, M.D., Nobumasa KIMURA, M.D.,
Keisuke SARAI M.D., Shinichi SEYAMA, MD. &
Yoshio MITSUYAMA, M.D.

From

Otake Shinsei Hospital, Hiroshima.

A 25-year-old male began to suffer from spastic
gait. The gait disturbance developed gradually and
mental disturbances became remarkable at the
age of 29. Extrapyramidal signs, visual impairment
and adiadochokinesia developed, which were
progressive. Tonic myoclonic convulsions were
noted at the terminal stage. He expired at the age
of 34, 9 years after the onset of the disease.

At autopsy the brain weighed 980 grams. The
cerebral hemispheres were atrophic, while the
brain stem, cerebellum and spinal cord were
grossly unremarkable. The pia mater covering the
cerebral hemispheres were remarkably thickened.
Multiple coronal sections revealed general atrophy
of the cortex and subcortex, and the cortical
grey matter in the parieto-occipital lobes was
involved with lamellar necrotic change. Histologic
sections taken from the cerebral cortex disclosed
sponginess, astrocytic proliferation and loss of
nerve cells in the grey matter, especially prominent
in the parieto-occipital lobes. The subcortical white
matter showed a moderate degree of fibrillary
gliosis and demyelination consistently in the
occipito-parietal lobes. In addition, characteristic
lesions in this case were neuronophagia and glial
nodules in the hypothalamus, midbrain, pons,
medulla oblongata, cerebellum and cervical portion
of spinal cord. These changes were not noted in
the cerebrum. Fibrillary gliosis was noted in the
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hypothalamus, pontine nuclei, olivary and dentate
nuclei and ventral horn of spinal cord, where
no sponginess was found. Generally, no vascular
changes or perivascular inflammatory reaction
were noted.

This case was considered to be essentially
consistent with Heidenhain syndromem, subacute
spongiform encephalopathy of Nevin!’, subacute
spongiform encephalopathy of May®’ and diffuse
cerebral type of Kirshbaum®. In this case,
however, the long clinical duration of 9 years
was unusual, and neuronophagia and glial nodules
were atypical. Kirschbaum reviewed 150 cases of
Creutzfeldt-Jakob disease in the literature. In the
review, diffuse cerebral type and Heidenhain type
were only 4 % of all the cases”’. The cases of such
a long clinical duration as the present case, may be
different in nosological entity from the cases with
a short course.

By inoculating a homogenate of brain from
a patient with Creutzfeldt-Jakob disease

2 .
1.7 succeeded in

into chimpanzee, Gibbs et a
reproduction of the lesions in the brain of these
animals histologically similar to those of the
disease.

The glial nodules noted in the present case
were similar in distribution and morphology to
those seen in various virus encephalitis. Ishizaki®”
reported frequent occurrence of incidental glial
nodules in the medulla oblongata and pons in a
series of the routine autopsy material, indicating
an association between latent infection of a
certain virus and such glial nodules. Spalke and
Romple? reported a case of subacute spongiform
encephalopathy in which nuclear inclusions
were noted and discussed a possibility of a viral
infection. These cases with some evidence of
virus infection may shed light on considering the
etiology and pathogenesis of Creutzfeldt-Jakob
disease.
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A comparison of cerebral atrophy in
CT scan findings among alcoholic groups

Tomoyuki Ishii

Dept. of Neuropsychiatry, Nippon Medical
School (Head: Prof. Sadao Hirose) and Otake
Shinsei Mental Hospital (Head: Tomoyuki Ishii)
Kuba, Otake City, Hiroshima Prefecture, Japan

ABSTRACT - Seventy-five alcoholic patients and 94 control subjects were
examined by CT scans and measured by 11 measurement items on CT.
The alcoholics were classified and compared. Enlargement of ventricles was
recognized in the alcoholics. The degree of enlargement of ventricles was
extremely striking in alcoholic dementia. The increasing tendencies toward
cerebral atrophy in a given age stratum were almost parallel in the controls and
the alcoholics, with a difference in the degree of atrophy. It was suggested that
the enlargement of the ventricular system in the alcoholics might be induced
in the initial stage of alcohol dependence, and that physiological atrophy due to
aging might progress thereafter. The results of multivariate canonical analysis
of these CT items suggested that the CT indicators effective for evaluating
alcoholic cerebral atrophy were the transverse diameter of the third ventricle,

Ventricle index and Evans’ index.

In recent years, there have been a large
number of CT scan reports (1-15) delineating the
morphological changes in the alcoholic brain. In
these reports, the criteria for diagnosing alcoholism
varied widely. Some researchers focused on heavy
social drinkers (2, 9, 14, 15) and there are reports
based on Zimberg's scale (6), the criteria of the
National Council on Alcoholism (7), or special
diagnostic criteria which were quantitatively
determined, one, for example, being an intake
of more than 50 g of ethanol per day (8). Others
excluded cases of delirium tremens, withdrawal
seizure or Korsakoff’s syndrome from their studies
(2, 14). Background factors including sex, age,
duration of alcohol drinking, or complications, also
vary from report to report; only male patients
were studied in some reports (8, 9, 11, 12, 13) while
a few females were included in others (2 — 6, 14,
15). The criteria for exclusion of complications
such as epilepsia, drug dependence other than

alcoholism, head injury, intracranial hematoma,
severe liver dysfunction, and hepatocerebral
syndrome differ among the reports. In one report
(12) these complications were not excluded, giving
considerable variability in the degree of brain
atrophy and interpretration of these results (Tables
laand 1b: 1ais quoted from literature listed by
Cala (15), and 1D is compiled by the author from
other reports since issued). There was also the
negative (16) and controversial (17) view that no
difference was observed in brain atrophy between
the controls and alcoholic groups. As to the degree
of cerebral atrophy, statistical analyses were
done in several reports, but reproducibility of the
analyses results was problematic because they
were based on findings from only a few cases. Such
differing views regarding the degree of cerebral
atrophy can be due to several reasons. First, the
definition of alcoholism varied among these reports:
alcoholism sometimes included diseases supposed
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Table 1a

Incidence of cerebral atrophy in cranial CT of alcoholics and heavy social drinkers (15)

Study and year Subjects of atrophy subjects peychomettic data
Fox et al (1976) 12 alcoholics 33% No No
Carlen et al (1976) 15 alcoholics 100% No Yes
Cala et al (1978)(2) 26 heavy social drinkers 73% No Yes
Carlen et al (1978)(31) 8 chronic alcoholics ?100% No No
Gotze et al (1978)(5) 50 chronic alcoholics 96% No No
Gall et al (1978)(3) 60 chronic alcoholics 75% neurological controls No
Avdaloff (1979) 40 alcoholics with epilepsy 93% No No
16 alcoholics without epilepsy 25%
Cala et al (1979) 59 heavy social drinkers 67% normal volunteers Yes
Carlen & Wilkinson (1979)(28) 122 alcoholics most had atrophy neurological controls Yes
Ron et al (1979) 49 alcoholics 64% normal volunteers Yes
Lee et al (1979)(8) 37 alcoholics 49% No Yes
Present study 240 alcoholics 95% 115 normal No
59 heavy social drinkers 67% volunteers Yes
Table 1b
Incidence of cerebral atrophy in cranial CT of alcoholics and heavy social drinkers
Study and year Subjects of atrophy sibects  psyehomentc data
Newman (1978)(4) 11 chronic alcoholic patients approx. 73% No No
Hill et al (1979)(16) 15 chronic alcoholics 1/16=7% 15 heroin abusers
12 matched control Yes
subjects
Bergman et al (1980)(12) 130 male alcoholic patients most had 195 controls Yes
atrophy
Ron et al (1980)(11) 100 male alcoholics oSt bad 41 normal Yes
Lusins et al (1980)(6) 50 alcoholic patients 58% No Yes
Kroll et al (1980)(7) 16 alcoholic men 69% Age matched ves
Sarabia et al (1980)(29) 50 heavy drinkers 56% schizophrenia and No
Wilkinson et al (1980)(10) 33 alcoholics neurologically most had 150 controls Yes
impaired atrophy
21 alcoholics neurologically
normal
Bergman et al (1980)(9) 18 excessive alcohol group  1/3 anterior
horn index 1 .
1/3-3rd non-excessive Yes

ventricle 1 drinkers
40% cortical

change

to manifest different morphological changes in the
brain, e.g. so-called addiction, alcoholic dementia
or acute alcohol intoxication. Second, the degree
of cerebral atrophy was assessed without taking
into account the effects of background influential
factors on cerebral atrophy. Third, the methods of
measurement on CT polaroid photos or films differ

depending on measuring sites in the brain. There
1s no definite measurement common to all reports.

Considering these matters as well as the
concept of alcoholism and the history of diagnostic
criteria (18-21) the author diagnosed and classified
alcoholism into several groups, according to the
plan of the Alcoholism Diagnostic Conference



Table 2a

Comparisons among DSM-111, The Plan of The A.D.C. of Japan and I.C.D. 9

DSM-111

The Plan of the Alcoholism Diagnostic

1.C.D.9Y)

Conference, Japan

303 Alcohol Dependence Syndrome

(Alcohol)Use Disorders Alcohol Dependence Syndrome \
3050 Alcohol Abuse ——— /| Alcohol Psychoses \ 303a Chronic Alcoholism

303.9 Alcohol Dependence

Alcohol Organic Mental Disorders
303.00
29140

Alcohol Intoxication

Alcohol Idiosyncratic
Intoxication

Alcohol Withdrawal

Alcohol withdrawal Delirium

291.80
291.00
291.30
291.10
291. 2

d Others

Alcohol Hallucinosis Dependence Sign

Alcohol Amnestic Disorder

Dementia Associated with
Alcoholism

d Others

Intoxication)

H.Binder

(Table 2a) (19, 22). The extent of cerebral atrophy
was determined by selecting the measurement
sites (items) most frequently used in previous
reports, and are regarded as accurate. Based on
the effects of background factors on brain atrophy,
alcoholic patients were compared with the
controls, and the degree of cerebral atrophy was
examined in each diagnostic group. At the same
time, measurement items on CT which contributed
to discrimination among the groups were
investigated, in order to reveal the characteristic
differences in the items among the groups.

Subjects and methods

Subjects

The subjects were 82 patients (81 males and 1
female) admitted to Otake Shinsei Mental Hospital
or Iwakuni Shinsei Mental Hospital between
Sept. 1980 and Oct. 1981 because of alcoholism.
Excluded from the analysis were six patients with

Psychoses with Alcohol
Dependence Sign

a Alcoholic Epilepsia
b Delirium Tremens

¢ Alcohol Hallucinosis

Psychoses, based on Alcohol

a Alcohol Dementia
b Alcoholic Korsakoff's Psychosis

¢ Alcoholic Delusion of Jealousy

Acute Alcohol Intoxication
Alcohol Intoxication(severe)
Abnormal Alcohol Intoxication

a Pathological Intoxication
(Alcohol Idiosyncratic

303b Alcohol Addiction

291  Alcoholic Psychoses

291.0 Delirium Tremens

291.1 Korsakov's Psychosis, Alcoholc
291.2 Other Alcoholic Dementia
291.3 Other Alcoholic Hallucinosis
291.4 Pathological Drunkenness
291.5 Alcoholic Jealousy

291.8 Other

291.9 Unspecified

305 Nondependent Abuse of Drugs
305.0 Alcohol

b Komplizierter Rausch nach

intracranial complications or a past history thereof
(four with type III or IV head injury according
to Araki’s classification (23), one with brain
tumor, and one with apoplexy sequela). The only
female was also excluded because sex has been a
controversial factor in cerebral atrophy in normal
persons (24-27), and has also been reported as a
key factor in alcoholism (15).

Accordingly, a total of 75 patients were treated
as the alcoholic group. The control group consisted
of 94 patients who visited the Department of
Neurosurgery, Hiroshima Sogo Hospital between
Jan. 1980 and Sept. 1981 with chief complaints
of headache or dizziness. These patients had
no history of intracranial diseases or habitual
excessive drinking.

The above-mentioned 75 alcoholic patients were
classified according to the plan of the Alcoholism
Diagnostic Conference: alcohol-dependence
syndrome, 37; acute alcohol intoxication, 8; and
alcoholic psychoses, 30. The 30 cases of alcoholic
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Table 2b
Table of CT measurement items

F/C (32)(33): Ventricle index

A/B (32)(33): Cella media index

C/1(34)

D/J (35)

C/G (36): Evans’ index

C+D (32)33): Huckman number
(There are other methods of
estimating C and D (37), but the
Huckman number was used in this
report)

E/G: Author’s index

E:

H: Ratio to reduced scale

SF:

CS: Numbers of cortical sulci over 5 mm

psychoses comprised: three alcoholic epilepsia, 18
delirium tremens, four alcoholic hallucinosis, and
five alcoholic dementia. Hence, one control group
and six alcoholic groups were analysed.

Methods

Background factors presumably affecting cerebral
atrophy in alcoholic patients are summarized in
Fig.l. That cerebral atrophy is reversible was
indicated by the partial improvement seen after
a period of alcohol abstinence (11, 28-31). The
solid line represents positive factors, the broken
line negative factors. The following items were
examined as background factors:

a) Sex, age and complications

(a)
(b) Types of alcoholic drinks

(c) Volume of alcoholic drink

(d) Volume of ethanol (g/D)

(e) Drinking habits and behavior
(f) Duration of drinking

(g) History of admission to mental hospitals
(h) Duration of alcohol abstinence

(

1) Alcohol-related physical disabilities

Items (b) through (g) were examined at interviews
with patients or their families, otherwise by
questionnaires. Items (b) through (e) were obtained
shortly before hospitalization. The patients own,
or their families’ description regarding amount

of alcohol drunk, drinking habits and behaviour

was often inaccurate, so that a strict definition of
problem drinking was difficult to obtain. Therefore,
the author regarded the first admission to a mental
hospital as the point at which drinking had become
problem drinking, and thereupon determined (g).

All patients examined at the Neurosurgery
Department of Hiroshima Sogo Hospital between
Jan. 1980 and Oct. 1981 underwent cranial CT
by means of Hitachi's Computed Tomography
(CTHF, matrix 256 X 256). Window width and level
were set at 100 and 40, respectively, and the plane
parallel to the orbitomeatal line was imaged. Plain
scan was performed in all patients, and enhanced
scan with angiografin injection additionally
performed in half of them. After CT scanning, the
sites to be measured on films were arranged as
shown in Fig.2. The names of the patients were
concealed, and the author then measured each site
three times per patient, using a slide caliper (1 /20
mm), and adopted the mean value. Indicators
shown in Table 2b (32-37) were employed as CT
measurement items for the analysis: the 11 items
were considered as measurements of the degree
of ‘atrophy of the brain’. For assessment of cortical
changes, several methods have been proposed,
including those based on the sum of the widths of
the four largest sulci on the upper three slices (7),
on the widths of the eight largest sulci (10), and on
the requirements that more than five sulci must
be more than 3 mm wide on at least two slices
(9, 12): In measurment of the cerebral cortical
sulcus, possible errors can arise when converting a
measured value on the film into a real value using
the scale ratio, or through a disparity of direction
between the cerebral cortical sulcus and the beam.
Accordingly, the author determined the number
of cerebral cortical sulci (CS) of 5 mm or more
(supposed to indicate marked enlargement (32, 33))
on the slice at the height at which the body of the
lateral ventricle is no longer imaged, and used the
number as a indicator of cortical change.

As for the indicators of cerebellar atrophy, only
the vertical diameter of the fourth ventricle (H)
was measured. Diagnosis of cerebellar atrophy was
made by visual inspection of the CT scan findings
by two neuro-surgeons from the previously
mentioned hospitals.
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Fig.1. Background factors which influence cerebral atrophy.

Fig.2. The parameters of the ventricular system and cerebral surface on multifilm.
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Results

Cortical sulci, being the only discrete item among
the 11 items, was analyzed separately.

Effects of background
factors on cerebral atrophy

Distributions in the controls and six alcoholic
groups corresponding to the background factors

shown in Fig. 1 are given in Table 3. Alcohol-
related physical disabilities were initially divided
into direct and indirect manifestation groups, based
on the plan of Alcoholism Diagnostic Conference,
but were subsequently grouped on the basis of
liver dysfunction, as shown in Table 3, because the
principal physical disability was alcoholic hepatitis.

In order to evaluate the effects of background
factors on cerebral atrophy, correlations were
examined between 10 CT items and quantitative

Table 3
The distribution of background factors of each diagnostic group
Items Categories G, |G| Gy | G| Gs | Gy | G; | Total
<40 551113 |1]0]| 26
Age 40< <50 4218 13128 |31 67
50< <60 2001712107101 54
60< 100,712,000 3| 22
No disabilities 910101110 11
Alcohol-related physical disabilities |Liver dysfunction 21713110 3] 2 48
Other disabilities 5 11017101 3 16
Japanese Sake 216|310 3] 3 51
Japanese Wine made of sweet
Types of alcoholic drinks potatos (SHOTHU) dp2) 0oz 4
Other drinks 170101711110 9
Unknown drinks 170107010710 1
<100(g /D) A1l 40z 12
100< <200 81315121 30
Volume of Ethanol 200< <300 1321119211 28
300< 1]12]0]0]0]1 4
Unknown 110lo0lo0olo0] o0 1
Drinking bout 2005 |2 |13 4| 4| 49
Drinking habits and behavior ga.ily e vening drinking Bi1Lp1p51071 21
rinking large volumes once a day 3laololololo 5
periodically
<20 (year) 6111202 110} 12
Duration of alcohol drinking 20< <30 915|118 |1 |1] 25
(period between starting age and 30< <40 60,0820 26
present age) 40< <50 31olo]lo0] 0] 4 7
50< 3/210]0]0]0] 5
<1 (year) 713111602 19
Duration from first hospitalization 1< <3 2117012001 6
to present admittance to mental 3< <5 41011310 2 10
hospital 5< <10 910|115 121]0 17
(=Duration of problem drinking) 10< <12 213101212101l 19
20< 311]0/0]0]0]| 4
<1 (month) Bl2[1]6[3]1] 2
Duration of alcohol abstinence (the 1< <6 912121911 24
day of administration — the day of 6< <12 2121011101 6
recording CT) 12< <24 21010111011 4
24< 11|20/ 1]0]1] 15
Total 94|37 8| 3|18 4| 5| 169

ol

0000000

=

. Control group

: Alcohol dependence syndrome group

: Acute alcohol intoxication group
. Alcoholic epilepsia group

: Delirium tremens group

. Alcoholic hallucinosis group

. Alcoholic dementia group




Fig.3.1. Scatter diagram of eye and CT measurement items.

background factors: age, amount of ethanol,
duration of drinking, history of hospitalization
and duration of alcohol abstinence. With respect
to qualitative background factors (alcohol-related
physical disabilities, type of alcoholic drink, and
drinking habits and behavior), the degree of
contribution of these factors to variations in each

CT item was examined by one-way analysis
of variance (see Table 3 for detailed factorial
categories). As a result, among the quantitative
factors, correlations were significant at the 0.05
level between all CT items and background factors
in age and duration of drinking, except for item H.
While, in items F/C and A/B, correlations were
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Fig.3.2. Scatter diagram of duration of alcohol drinking and CT measurement items.

negative, since measurement sites for numerator
and denominator were set in reverse of those for
the other items.

Aging or longer duration of drinking tended to
advance cerebral atrophy (Figs.3.1land 3.2).
Among qualitative background factors, no
difference was significant in any CT item (Table 5).

From these findings, it was concluded that age and
duration of drinking should be taken into account
when comparing the controls and individual
alcoholic groups on CT items.

Further, correlation between age and duration
of drinking revealed a high positive value, 0. 878,
as shown in Fig. 4. Thus, because age was the



Table 4

Relationships between background factors and CT measurement items (correlation coefficients)

Age Volume of alcohol Duration of alcohol Duration of Duration of alcohol
Ttem g drinking problem drinking abstinence
n r n r n r n r n r
F/C| 169 | -0282% | ¢ “o] -0236" | 75 | -0353% | 75 | -0089 | 75 | -0237%
A/B | 169 | -0258" | “o] 0170 | 75 | -0388* | 75 | —0040 | 75 | 0134
C/1 | 169 | 0396* | 4o 0143 | 76 | 0481* | 75 | 0086 | 75 | 0192
E/ G| 169 | 0278* | 74 | 0163 | 76 | 0229* | 75 | 0083 | 75 | 0183
C/G| 169 | 0.366* | 4o 0154 | 75 | | 0421* | 75 | 0089 | 75 | 0222
D] | 169 | 0429% | 4o 0109 | 75 | 0504* | 75 | 0002 | 75 | 0182
C+D ] 169 | | 0418* | 4o 0139 | 76 | 0447% | 75 | 0004 | 75 | 0140
,,,,, E | 169 | 0264" | 74 | 0119 | 75 | 0200 | 75 | 0048 | 75 | 0127
,,,,, H |16 | 0070 | 74 | -0125 | 75 | -0021 | 76 | 0037 | 75 | 0087
SF. 169 0446 * 74 0.032 75 0.381°* 75 -0.144 75 —0.035
* P<0.05

n : Number of samples
r . Correlation coefficients

Table 5

Comparisons between categories of each background factor
(one-way classification analysis of variance)

Items Alcoho(li—.r elattgd. physical Types of alcohol Drinking habits and behavior
isabilities
F-value D F-value p F-value D

L EsC 1098 | 03 | .. 1229 | 06 |...0005 |
L AZB o ome | 0460 | 1466 | 06
C 1 2553 | 40 o7& o002
L ESG 1226 | 06 [..0450 | o |.0217
L C/G 2961 50 . 1502 | 14 |...0008 |
by 0604 0329 0278
L C+D 0685 1052 | 01 | 1026 | 00
,,,,,,,,,,, E |18 | 0z ) 037 | o |...0000 |
,,,,,,,,,,, H .82 .\ o ..0504 L85 12

S. F. 2.861 48 0.064 0.663

p : Proportion of variation explained by each item (%)

only factor observed in all the patients in the
subsequent analysis we adopted it as a key factor
affecting changes in the CT items (measured
values) of each group.Item H, which requires
no consideration of background factors, will be
described later.

Comparison of diagnostic groups on age factor

A. Regression analysis

In regression of CT items (9 items, excluding item
H) on age, the parallelism of regression lines of
the controls (94 cases) and the alcoholics (75 cases)
was examined. Before calculating the regression
line, normality of the bivariate distributions of age

and each CT item was checked statistically in
both of these groups. The results suggested that
normality could be assumed in 5 items for the
alcoholics and could be dismissed on all items for
the controls, as shown in Table 6. Therefore, the
power-normal distribution (38) appropriate to the
bivariate distribution of age and each CT item was
fitted to all cases (Table 7). Regression analysis
on the power-normal distribution showed that the
regression lines of controls and alcoholics were
parallel, the only difference being in the grade of
all CT items (age range: 27-78). Fig. 5 illustrates
part of the results of this regression analysis.
Based on all data, regression parameters were
re-estimated, and the residual between predicted
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Table 6

Testing multivariate normality

. Mardia’s test statistics
Items Groups Skewness Kurtosis Skowness Kurtosis
Age Control 0.409 2.858
Alcoholics 0.176 3.077
FC Control 3437 22.055 195.826 () 21.809(*)
Alcoholics 1.472 7.333 33.102(%) 5.058 ()
A/B Control 0.227 3401 15.664 () 2.351 (%)
Alcoholics 0.282 3.940 9.229(%) 0.640(—)
/1 Control —1.200 5874 27.020 () 3.048 ()
Alcoholics —0.256 3.236 2.885(—) 0.223(-)
EG Control 1.228 5473 30.993 () 2978 (%)
Alcoholics 0.291 2.685 1618(-) -1.114(-)
C/G Control -1.026 5.599 22594 (%) 2775(%)
Alcoholics —0.553 4113 6.569 () 1414(-)
D/ ] Control 1.223 7.000 29.078 () 3709(%)
Alcoholics 0468 2677 3785(—) —1.308(-)
c.p Control 0.335 6.332 12.745( %) 3418(%)
Alcoholics 0.207 2873 1.016(-) —1.053(-)
B Control 1417 7.129 40418 () 5.006 ()
Alcoholics 0.394 2914 2600(-) -1.003(-)
S| Control 0.475 2.697 8.039 () -0.706(—)
o Alcoholics 0.863 3.602 9.764 (%) 0.173(-)
(%) p<0.05
Mardia's test statistics
Skewness : x° values (d.f=4)
Kurtosis : Normal deviates
Table 7

Estimation of transformed parameter A
(bivariate power normal distribution)
Number of samples: 169

Fig.4. Correlation between age and duration of
alcohol drinking.

and observed values on each CT item was
examined for individual cases, and the values
of these statistics were used in the subsequent
analysis (sections B and C).

B. Comparison of diagnostic groups on
individual CT items

Based on the residual data obtained from
the regression analysis on the power-normal

Ttems Age Items Likehhood
(1) (A.) ratio

F/C 0491 —1.638 —563.384
AB 0.489 2.284 —761.986
C/1 0.501 —1.209 —545.272
E /G 0494 -0944 —267.716
C/G 0473 1.651 —419.480
D] 0.503 —1.040 —359.922
C+D 0.496 0422 —1116.979

E 0.490 —0.342 —1105419
S. F. 0.490 0.053 —1204.585

distribution, seven diagnostic groups were
compared on each of the 9 items by one-way
analysis of variance. The results showed significant
variation among the groups on every item (P<<0.05)
(Table 8). Fig. 6 gives the mean values of the seven
groups and their corresponding 95 percentile
confidence limit. The variation among the groups
was further decomposited into clinically significant
contrasts. As shown in Table 8, significant
contrasts at the 0.05 level were:
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Fig.5. Item C/G on age regression lines on power normal distribution.

Table 8

Comparisons between diagnostic groups of CT measurement items on power normal distribution

(one-way classification analysis of variance)

Ttems Between groups Contrast @ Contrast @ Contrast 3 Contrast @
F-value p F-value p F-value D F-value p F-value p
F/C - 4202 10.3 17410 8.8 0.302 0.043 6.886" 3.1
A B 11.152* 26.6 63.544* 27.3 0.043 0.032 3.137 0.9

C/1 6.880" 174 39.876* 19.1 0.137 0.293 0.801
E /G 17.744™ 374 103.090* 38.0 0.341 0.002 1.853 0.3
C/G 17.429* 370 96.074* 35.7 0.240 0.223 7.558* 25
D] 14.045* 31.8 80.435* 32.3 0.292 0.071 3473 1.0
C+D 16.175* 35.1 89.247* 34.1 0.462 0.231 6.875" 2.3
E 18457* 384 105.422* 38.3 0.624 0.001 3.606 1.0
SF. 8417 209 36.543* 16.7 0.117 3.323 1.1 7.983" 3.3
p : Proportion of variation explained by each item (%)
* 1 p<0.05

Contrast
(D ; Control group vs. Alcoholic group

@ ; (Alcohol dependence syndrome group + Acute alcohol intoxication group) vs. Alcoholic psychoses groups
@ ; Alcohol dependence syndrome group vs. Acute alcohol intoxication group
@ ; Alcoholic dementia group vs. Other alcoholic psychoses groups

Contrast (D: (controls vs. alcoholics) through all
the items.

Contrast @: ((alcoholic epilepsia, delirium
tremens and alcoholic hallucinosis groups) vs.
alcoholic dementia group) in items F/C, C/G, C+D,
SF.

C. Exploratory evaluation of CT items
contributing to discrimination among diagnostic
groups

Considered correlations among nine CT items,
when the nine items were simultaneously

observed, 9-variate one-way analysis of variance
(39), was performed in order to clarify differences
in the characteristics of the diagnostic groups. As
In section B, variation was significant among the
groups as contrasts O and @ (P<0.05) (Table 9).
Next, in order to evaluate the CT items related to
discrimination among the groups and/or significant
contrast, the sum of square and cross-product
matrices among the groups, on the contrasts, and
associated to the residual, was examined and used
for factorial canonical analysis (40).

As shown in Table 10, the proportion of
variation explained for the canonical axes of each
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Fig.6. Mean value and its 95% confidence limit for each CT measurement item on power normal distribution.



Table 9

Multivariate analysis of variance table on power normal distribution

Source of variation 5.5 & S P. Wilks X
matrix d. f A d. f. value
Between groups 0.319 54 183.005( )
Contrast @ 0.519 9 103425( %)
Contrast @ 0.975 9 4009
Contrast @ 0.973 9 4323
Contrast @ 0.871 9 21.773(%)
Residual 0.1008" 162
Total 0.3165" 168
(%) 1 p<0.05
Table 10
Results of canonical discriminant analysis on power normal distribution
Contrast ) @ ©) ®@
Eigen values 1.480 0.032 0.028 0.148
(%) 83782 1.797 1575 8.380
F/C - 0572 -0.163
A/ B 0.178 -0.023 —-0.094 0.186
C/1 -0.038 0.129 0.010 0.222
E/G -0.046 -0.247 -0.335
C/G 1.289 0.193 -0.792
D] -0.336 0.304 0.375 -0.093
C+D 0.555 -1641 -0.699 0573
E -0.230 0.184 0578
S.F. -0.197 0.313 -0.897 -0.444

p : Proportion of variation explained by each item (%)

contrast was given as 83.8% for contrast O and
8.4% for contrast @. In contrast ), items F/C and
C/G showed heavy loading values and in contrast
@), items F/C, E/G and E demonstrated heavy
loading values.

Factorial analysis in combined age and
diagnostic groups

Whether or not aging-induced brain atrophy
patterns differ among the diagnostic groups was
reviewed by two-way analysis of variance of age
X diagnostic group. As the number of alcoholic
cases was much smaller than the number of
controls, ages were divided into three categories:
<46 (younger stratum), 46-50 (middle stratum), and
>51 (elder stratum), with the diagnostic groups
consisting of the controls, the alcohol-dependent
group, the acute alcohol-intoxication group, and
the alcoholic psychoses group. The results showed
significant variations among the diagnostic groups

in all CT items (P <0.05), as shown in Table 11.
Variations among age strata were also significant
in all items except for item E (P <0.05). On the
other hand, no interaction of diagnostic group and
age was significant with respect to any item other
than item SF. The respective mean values and
standard deviations of age and diagnostic group
are plotted together in Fig. 7. It was seen that the
CT (measurements) pattern associated with aging
in the controls was parallel to that in each of the
alcoholism groups. These findings were consistent
with those obtained in the previously mentioned
regression analysis. In all items except for items
F/C and A/B, the mean values in the younger
stratum of each alcoholism group were likely to
be higher than those in the elder stratum of the
controls, and in items F/C and A/B, that tendency
was reversed. The mean values in the elder
stratum of the alcoholic psychoses group tended to
be higher than those in any other age stratum.
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Table 11

Results of two-way classification analysis of variance for diagnostic groups and age on CT measurement items

Between groups

Between age

Interaction groups X age

Items F-value D F-value D F-value D
F/C 3.669 * 43 3432 % 2.6 0.926
A/B 23742 % 273 3.546 * 20 1.124 0.3
C/1 27953 * 284 7.797 * 48 1.688 15
E/G 38176 % 36.5 3.592 * 17 1.694 14
C/G 27.825 % 29.2 6.111 % 37 1.291 06
D] 26.200 sk 26.0 12479 * 79 1.460 09
C+D 28.295 * 287 8.506 * 53 1.143 0.3
E 35.293 % 35.1 2776 12 1.689 14
S.F. 13.006 = 15.0 9.563 * 7.1 2.585 %k 39
* : p<0.05

p : Proportion of variation explained by each item (%)

Fig.7. Mean value and standard deviation plot of CT measurement items in each age stratum and each diagnostic group.
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Table 12
Comparisons between diagnostic groups for item CS

. CSI o | 123 | 4-6 | 729 |10-12| 13— | Tota | Average
roups mean
Control group | ! 0 | 4 ] 9 | 62.338
Alcohol dependence syndrome group | 16 | 6 | 3 | (O N T Lol 37 | 110.068
Acute alcohol intoxication group | 3 | . 2 2 L |8 | . 115062
Alcoholic epilepsia group | 2 | 1 R I R T 83.000
Delirium tremens group | 5 | . S 6 | A4 18 | 120694
Alcoholic hallucinosis group | 2 | 2 N N A N N 0 92625
Alcoholic dementia group | | Vo4 S | 143.100
Total 118 19 13 13 4 2 169 85.000

Kruskal — Wallis test statistic
x°=75.149" (d£=6)

Fig.8. Mean value and its 95% confidence limit of CT
measurement item H.

Comparisons on items H and CS

Only one of the 75 alcoholic cases was diagnosed
by visual inspection as having cerebellar atrophy.
The patient was a 58-year-old alcohol-dependent
male with atrophy in the cerebellar hemispheres
and vermis. With original data of item H, which
was uncorrelated to age, the diagnostic groups
were compared by one-way analysis of variance.
Difference between controls and alcoholics was
only significant at level 0.05 (contrast D) (Fig. 8).

Regarding item CS, more than 90% of the
controls gave 0 value, as presented in Table 12, so
that the diagnostic groups were compared by the
Kruskal-Wallis and Dunn’s multiple comparison
tests on the basis of frequency, without taking
the background factors into consideration. Similar
to item H the difference between controls and
alcoholics was only significant at level 0.05
(contrast D) (Table 12).

Discussion

In recent years, there have been numerous
reports on the detection of morphological
changes in the brain of alcoholics by CT scan.
In most such reports, however, the definition
of alcoholism was varied, and cerebral atrophy
was compared between controls and alcoholics
manifesting different alcoholic diseases. In some
reports, a comparison of cerebral atrophy in
alcoholic diseases was performed, for example, a
comparative study (10) between mneurologically
impaired alcoholics’ and ‘neurologically normal
alcoholics’, or between ‘alcoholics” and ‘heavy social
drinkers’ (15). Gotze et al (5) classified alcoholism
into four groups: ‘Ohne Entzugs-syndrome’,
‘Pradelirium’, Delirium’ and ‘Wernicke-Korsakow’,
and described the severity of cerebral atrophy in
these groups. The parameters of cerebral atrophy
also varied in the above-mentioned reports;
universal parameters have never been established.

With this background, the author classified
alcoholism into several diagnostic groups
according to the plan of the Alcoholism Diagnostic
Conference, Japan. As indicators of cerebral
atrophy, the author selected the CT measurement
sites (items) most frequently used and evaluated
in previous reports with regard to measurement
accuracy, in order to compare each alcoholism
group with the controls, and to assess the degree
of brain atrophy in each diagnostic group.

Prior to the comparative study of cerebral
atrophy among the groups, the effects of
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background factors on cerebral atrophy were
investigated. Correlations were significant at level
0.05 between nine CT items and background
factors in age and duration of drinking except
for item H. Aging or longer duration of drinking
tended to advance cerebral atrophy. In the present
analysis, the duration of drinking was regarded as
the period from the age at which alcohol drinking
was begun to the age at the time of the present
hospitalization. The starting age was mostly at
around 20 years. It is considered that there is a
significantly high positive correlation between age
and duration of drinking. Lusins et al (6) reported
a relationship between alcoholic cerebral atrophy
and the mean duration of problem drinking. In this
paper, the correlation between cerebral atrophy
and previous hospitalizations in a mental hospital
was not significant although the author assumed
the period of problem drinking to be almost equal
to the period of hospitalization. This disagreement
may be attributed to differences in definition of the
duration of problem drinking. There are several
reports (37, 41-46) which discuss the effects of
aging on cerebral atrophy in normal persons. The
progress of cerebral atrophy associated with aging
has also been well documented in alcoholics (9, 10,
12, 14, 15).

As shown in Fig. 7, the mean value of each
item tended to be higher in the younger stratum
of each alcoholism group than in the elder
stratum of the controls. Watanabe et al (47)
stated that alcoholic patients in their thirties with
short drinking duration had enlargement of the
ventricular system. On the basis of these findings,
it is suggested that cerebral atrophy which
developed as a result of the abnormal process of
alcohol dependence appeared in the early stage of
dependence, and was more severe than atrophy
caused by the physiological process of aging.

By appling the bivariate power normal
distribution which was obtained for each CT item
on age, regression was evaluated for nine CT
items (excluding item H) on age. Parallelism of
regression lines was found between controls and
alcoholics, though the severity heights (degree)
of the CT measurements differed. In addition,
analysis of variance of the controls and individual

alcoholism groups combined to age revealed that
the patterns of CT measurements associated with
aging in each group were almost parallel. Based on
these findings, it is suggested that enlargement of
the ventricular system (central atrophy) progresses
with aging in the controls as well as the alcoholics.
In spite of continuous alcohol dependence, alcoholic
cerebral atrophy did not continue to progress
as rapidly as anticipated in comparison with the
controls. Once the initial atrophy developed, the
rate of progression was the same in both alcoholics
and controls. However, it was shown that cerebral
atrophy started early in the initial stage of alcohol
dependence, whereas physiological atrophy mainly
started later in the natural process of aging. Such
a relation between age and CT measurements has
been noticed and reported. Carlen & Wilkinson
(28) obtained regression lines of the cortical sulci
(the sum of the width of the 8 largest sulci) on
age (25-70 years) in 154 neurological controls and
97 alcoholics. Although they mentioned little as
to the interpretation of the results of regression
analysis, a review of the figures in their paper
indicates that the two lines are almost parallel,
with differences at intersects only. However,
the regression lines of the intercaudate width
on age in both groups are not parallel. This is a
controversial point. Inhibition of protein synthesis
in the central nervous system has been postulated
as a factor involved in aggravation of atrophy of
the brain by alcohol (48, 49). Noble (48) reported
some reovery of the protein synthesizing system
through alcohol abstinence. In relation to this,
Carlen proposed his “neuronal deafferentation
hypothesis”™ (17, 31), and speculated that partial
recovery (reversibility) of cerebral atrophy in
recently abstinent chronic alcoholics could be due
to regrowth of the injured neurons, the supporting
glia and vasculature. Another hypothesis is based
on the “rehydration” of the brain tissue (28). Such
partial reversibility of the atrophy caused by
alcohol abstinence for a certain period may help
to inhibit the progress of atrophy already induced.
Keller (50) stated: “For the change when an
organism has gained experience with a drug and
shown its developing capacity to cope with the
effects, the word adaptation (with the underlying



evolutionary concept) seems ideally logical.” He
also described the differences in meaning of
tolerance and adaptation. However, tolerance in
alcohol-dependence may be the bio-adaptation to
the chronic presence of ethanol in an organism
(51). There have been many hypotheses regarding
the appearance of tolerance and its development
in alcohol-dependence (51, 52, 53). Changes in
enzyme activity or changes in alcohol metabolism
by microsomal ethanol-oxidizing system (MEOS),
formation of tetrahydropapaveroline (THP) or
tetrahydroisoquinoline (TIQ), changes in neuronal
electric membrane properties (EMP) or other
changes in a living body are bio-adaptation to an
excessive and chronic presence of ethanol (54).
Although abstinence from ethanol induces the
problem of withdrawal symptoms resulting from
these changes, it is supposed that they condition
the living body to the presence of ethanol, and
that such adaptation inhibits the progress of tissue
impairment. As stated before, this paper presents
evidence that most of the tissue impairment was
induced in the brain in the initial stage of alcohol
dependence, and that this impairment did not
accelerate at an increased pace thereafter. Based
on this evidence, it is considered that tolerance
in alcohol dependence, or the development
thereof, itself inhibits the accelerative progress
of tissue impairment due to alcohol. Thus, the
possibility exists that tolerance (adaptation) and its
development may have a protective effect on the
tissues.

Presumably, these two points — the partial
reversibility of atrophy and the effects of tolerance
(adaptation) itself — are the main causes of the
similar degrees (rates) of progress of cerebral
atrophy in the alcoholics and the controls.

A comparison among the diagnostic groups
on each CT item, after excluding the effects of
aging, revealed significant differences between
the controls and the alcoholics in every CT item
(contrast D). This indicates that the degree of
enlargement of the ventricular system is more
severe in the alcoholics than in the controls, and
agrees with previous findings by many other
researchers. In the alcoholic psychoses groups,
differences between alcoholic dementia and other

alcoholic psychoses groups were significant on
items F/C, C/G, C + D, SF (contrast @). With
respect to the degree of cerebral atrophy in
these alcoholism groups, the alcoholic dementia
group had the most severe atrophy, followed by
the alcohol dependence group, and acute alcohol
intoxication group, as shown in Fig. 6. This
tendency was common to almost all the CT items.
Among the alcoholics the alcoholic epilepsia group
had the lowest values on all CT items except F/C
and A/B.

It has been known that alcoholic dementia
produces the greatest organic changes, and this
was confirmed in the present study. Reports
on morphological changes in alcoholic epilepsia
are not found in the reference index of the
Excerpta Medica Service. However, there are
some reports (55, 56) describing the relationship
between convulsive fits and epilepsia during the
period of alcohol abstinence. Serological changes
have also been pointed out (57), for example,
hypomagnesemia and respiratory alkalosis.
Therefore the organic changes may be small.
However, the limited number of cases in this study
makes it difficult to pursue this point further. The
large variance in the incidence of cerebral atrophy
in the above-mentioned reports may be partly
because a variety of types of alcoholism, with
different degrees of enlargement of the ventricular
system, are uniformly regarded as a group.

Only one of the cases was diagnosed by visual
inspection as cerebellar atrophy. On item H,
which was an indicator of cerebellar atrophy,
difference was significant between the controls
and the alcoholics (contrast (). Similarly, on
item CS, difference was significant between both
groups (contrast D), and atrophy on the surfaces
of the cerebral hemispheres was observed in the
alcoholics. With respect to items H and CS, no
differences were significant among the alcoholism
groups.

In order to investigate which of the nine CT
items (excluding items H and CS) contributes most
towards discrimination between the diagnostic
groups, multivariate canonical (discriminant)
analysis was carried out. Thus, it was found that
item F/C (Ventricle index) was the common
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contributing factor to discrimination between
controls and alcoholics (contrast (), and also
between the alcoholic dementia group and the
other three alcoholic psychoses groups (contrast
@ ). In contrast @, item C/G (Evans’ index),
representing the enlargement of the anterior horn
of the lateral ventricle, markedly contributed to
the discrimination. In contrast @, items E/G and
E, which represent the enlargement of the third
ventricle, independently made great contributions
to the discrimination. Based on the results of the
canonical (discriminant) analysis and one-way
analysis of variance in individual CT items, on the
report that cerebral atrophy in alcoholism is most
likely to occur in the frontal region (14, 15), and
on Gotze's report (5), in which delirium tremens
and Wernicke-Korsakoff syndrome groups were
compared on the index of the third ventricle
diameter, it is concluded that CT indicators
effective for evaluating alcoholic cerebral atrophy
are items E/G, E, C/G and F/C.

Thus, the comparative study of the degree
of cerebral atrophy in alcoholics, as classified
according to the plan of the Alcoholism Diagnostic
Conference, provided some information. There is,
however, one question. The number of cases in
the individual alcoholism groups is much smaller
than the number comprising the controls, and
thus creates considerable variability. Therefore,
it seems necessary to establish constraints, based
on reproducibility, and a framework, based on a
defined range of data, when applying the results
of this analysis. Further study should be carried
out to examine and define the characteristics of
these diseases in a larger number of cases, and a
thorough review and appropriate selection of CT
items should be made.

Conclusion

1) The background factors affecting cerebral
atrophy were found to be age and duration of
drinking. Aging or longer duration of drinking
produced aggravation of atrophy.

2) The increasing tendencies toward cerebral
atrophy in a given age stratum were almost
parallel in controls and alcoholics, with a difference

in the degree of atrophy. In a combined factorial
analysis of controls or alcoholics and age strata,
the degree of atrophy in the younger stratum
of individual alcoholic groups was more severe
than that in the elder stratum of the controls,
and the most severe atrophy was observed in the
elder stratum of the alcoholic psychoses group.
These findings indicate that the enlargement of
the ventricular system in the alcoholics might be
induced in the initial stage of alcohol dependence,
and that physiological atrophy due to aging might
progress thereafter.

3) A comparison of diagnostic groups on nine CT
items, discounting the effects of aging on cerebral
atrophy, revealed significant differences between
controls and alcoholics on all CT items (contrast
(D ). Enlargement of ventricles was shown in the
alcoholics. Differences were also significant in items
F/C, C/G, C + D, and SF in the alcoholic psychoses
groups: the alcoholic epilepsia, delirium tremens
and alcoholic hallucinosis groups vs. the alcoholic
dementia group (contrast @). The degree of
enlargement of ventricles was extremely striking
in alcoholic dementia. Subsequent multivariate
canonical (discriminant) analysis of these items
also disclosed that items F/C and C/G in contrast
(D (the proportion of variation explained: 83.8%)
and items F/C, E and E/G in contrast @ (8.4%)
contributed greatly to discrimination between
the diagnostic groups. Thus, it was suggested
that the CT indicators effective for evaluating
alcoholic cerebral atrophy were items E and E/
G, which represent enlargement of the transverse
diameter of the third ventricle, as well as item F/
C (Ventricle index) and item C/G (Evans’ index).

4) In the cerebellum (item H) and on the surface
of the cerebral hemisphere (item CS), atrophy was
significant in the alcoholics compared with the

controls.
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Investigation of the Validity of the Algorithm
for Evaluating the Degree of Disability in those who
are Institutionalized in Long-term Psychiatric Care

Facilities in Hiroshima

Tomoyuki IsHI" , Ichiro TSUKUE?

1) Board member of the Council on Psychiatric Welfare in Hiroshima, Board member of the Hiroshima
Psychiatric Hospital Association, and Director of the Maple Hill Hospital

2) Chairman of the Council on Psychiatric Welfare in Hiroshima, Chairman of the Hiroshima
Psychiatric Hospital Assoctation, and Director of the Senogawa Hospital

Key Words: Disability Support Act, algorithm for evaluating the degree of disability, long-term
psychiatric care facilities, mentally disabled, welfare services for persons with disabilities

The Disability Support Act is intended to integrate welfare services for those who are physically,
intellectually, or mentally disabled and promote the independence and social participation. However,
the Act has been the center of intense controversy since its implementation in 2005. A number of
important issues on implementing the Act in psychiatric medicine have been raised, and the validity of
the for evaluating algorithm the degree of disability in those who are mentally disabled is considered to
be of the utmost importance. We investigated the validity of the algorithm for evaluating the degree of
disability in 2,200 patients who were institutionalized in long-term psychiatric care facilities in Hiroshima.
The discordance rate between the primary evaluation by computer program and secondary evaluation
by specialists’ review was 50.9% . A wide disparity in evaluating the degree of disability was observed
between that by secondary evaluation by specialists’ review and that by evaluation of TADL. This
disparity was more prominent in those who were more severely disabled. Further studies are needed to
develop a new evaluation method to address the psychiatric signs and symptoms, and cognitive deficit of
the mentally disabled.

(Authors’ abstract)
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Mental System and Dementia Care in Japan
JPHA'’s perspective
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Tomoyuki Ishii, M.D., Ph.D.

The JPHA team, lead by Dr. Yamazaki,
President of JPHA, had a meeting with Dr. Hiroki
Nakatani (Assistant Director-general, HIV / AIDS,
Tuberculosis, Malaria and Neglected Tropical
Diseases) at the headquarters of WHO, Geneva in
September 2012. Afterwards, President Yamazaki
gave a lecture on history and perspective of
Japanese psychiatric medical care, and I gave
a lecture on the actual situation and issues of
medical/nursing care for dementia in Japan. Our
lecture attracted the considerable interest of
the audience and we had a question and answer
session. Then we were given the opportunity
to discuss the topic with Dr. Shekhar Saxena
(Director, Department of Mental Health and
Substance Abuse) and Dr. Tarun Dua (Medical
Officer, Neurological Diseases and Neuroscience
Evidence, Research and Action on Mental and
Brain Disorders Department of Mental Health
and Substance Abuse). They regularly have a
conference on the topic with MHLW and Dr.
Yamazaki, Dr. Fuchino and I requested them to
consult us, doctors from JPHA, who are familiar
with the actual situation of medical care in Japan
and take our opinion into consideration.

The content of the lecture is provided
below. At the lecture we distributed “Functional
Differentiation of Psychiatric Hospital Beds
specialized in Dementia and policymaking Based
on the Forecast of Prevalence of Dementia”
(Clinical Psychiatry 41: 1055-1062) to the audience
to facilitate their understanding of the psychiatric
care and health policy making in Japan. The
abstract of this paper is also shown below.

WHO Lecture in 2012

Japan faces many difficulties regarding the
medical treatment and nursing care for dementia,
with the background of a rapidly increasing aging
population, declining birthrate, and the nation’s
financial deterioration. We are one of the first
countries in the world to experience this situation.
Therefore, I would like to speak about the medical
care and nursing care for dementia in Japan.

I will discuss these topics in the order shown
from 1 to 6 (slide— 1).

1. Japan’s Aging Population Issue

This is changes in the population of Japan
after 1880 (slide — 2). The growth of the population
reached its peak, approximately 127,000,000 in
2005, and the aging rate, or the percentage of
the population aged 65 years or older, was 20%
then. The population decreases after this, and it
1s expected to be 89,900,000 in 2055, and the aging
rate at that point will be 41%.

Among OECD nations, population aging is
most advanced in Japan (slide — 3). It will progress
further in the future, and Japan will have the
highest rate of elderly.

In 2008, the national medical expenditure of
Japan accounted for 8.5% of GDP (slide — 4).
This is comparatively low in the OECD countries,
11th lowest among the 34 nations, however, the
ratio of the individual payment for the medical
cost is almost as low as Scandinavian countries
which are known to have advanced social security
system.

With the elevation of the aging rate, the
increase rate of the medical cost for elder care
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Slide- 1

Figure : The Change of the Rate of Aging I

Now Japan is the most aged nation among OECD nations. Aging will progress in future. |

actual values | | estimated values
DEU

JPN

SWE

(vear)

Future population estimates of Japan (December, 2006)
World Population Prospects : The 2008 Revision Population Database

Slide- 3

Figure : Trends of National health care di and health care e di for elderly people

the data are expressed as relative values with 1973 being 100)
Rapid growth of health care expenditures for elderly people

The growth rate of health care

expenditures for elderly people

e rate of health care expenditures for elderly people
0 national health care expenditures

A

The growth of national
health care expenditures

MHLW Minister's Secretariat Statistics and Information Department (National health care expenditures). Department of insurance
(The annual report of the late-stage medical care system for the elderly)

Notes; The health insurance system that covers wider range of elderly patients started in February 1983, therefore data of fiscal year
1981 and also 1982, and 1982 and 1983 cannot be compared directly. The late-stage medical care system started in April. 2008, so
simple comparison between data of fiscal year 2007 and 2008 is not accurate.

Slide-5

rises (slide— 5).

This is the relationship between the rate of
medical cost for elder care in terms of GDP and
the aging rate (slide — 6). Aging rate of Japan is

H st

The actual situations of the increase of elderly people

: The century 19-21th

The population ch:

(million) 2005
128 million

Total population 2055. .
90 million
Agi lati
ging population | -

1884
44 million

35 million

wonwindog

Productive age
population

Population of younger generation ‘

Ministry of Internal Affairs and Communications (MIC) Statistics Bureau

Slide- 2

Ratio of medical costs to GDP in OECD nations

Ratio of medical costs of
Japan was 8.5% in 2008. It is
relatively low among OECD
nations(11t lowest in 34
nations).

The ratio of costs paid at
private expense is as low
as those of nations that
have advanced social
security system.

Ratio of medical cost to GDP

Ratio of public expenditure for
medical care to G

(Notes)Data_ in 2008 (Portugal, Australia, Japan and Turkey), 2007 (Greece).
Ratio of public expenditure to GDP was calculated from public ratio.
For Netherlands (2002) and Luxembourg (2008)
The public ratio came from different year from the ratio to GDP.

Slide- 4

The change of health care expenditures and the rate
of aging of some developed nations, 1960-2009

(%) daD 03 seamipuadxa a1ed Yi[eay Jo ajer Ay [,

The rate of aging (%)

Slide- 6

high, but the rate of medical cost for elder care to
GDP is low. In other words, we can speculate that
the medical cost per elderly person is low.

The long-term care insurance system
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Figure : The change of the number of elderly authorized as each of nursing care level (between 1 and
5 based on assessment of care requirements

The number of elderly with certification of needed long-term care have been increased.
Especially the rate of increase of the elderly certificated as mild and moderate level is high

(%10,000)
Total

Jaoddng

H

amalg =

Comparison in 2000 and 2010

Support 2 long-

Support Care | Care 2

Care 4 Care’5

MHLW Health and Welfare Bureau for the Elderly (Briefing Survey on Economic Conditions in Long-term Care, and other).
Note; Data at the end of April of each year is shown.

Slide- 7

Dementia Prevalence Studies in Multiple Regions
in Japan (2009-2010)

Joetsu City, Niigata Prefecture
Population aged 65 years or
older: 53,171 people
Aging rate: 26.2%
Dementia prevalence: 20.2%

Kurihara City, Miyagi Prefecture
Population aged 65 years or older:
24,630 people
Aging rate: 31.6%

Ama Town, Shimane
Prefecture
Population aged 65 years or
older: 924 people
Aging rate: 38.0%
Dementia prevalence: 157%

# Tone Town, Ibaraki Prefecture
Population aged 65 years or
older: 4,707 people
Aging rate: 26.7%
Dementia prevalence: 14.0%

Obu City, Aichi Prefecture
Population aged 65 years or
older: 14,515 people
Aging rate: 17.2%
Dementia prevalence: 12.4%

Oita Prefecture
65 years or older:
10,102 people
Aging rate: 30.9%
Dementia prevalence: 15.3%

Kurokawa Town, Imari City,
Saga Prefecture
Population aged 65 years or
older: 554 people
Aging rate: 30.7%
Dementia prevalence: 14.9%

Created by Professor Takashi Asada of the University of Tsukuba

Slide- 9

following Germany's similar system started in 2000
(slide — 7). The users of this system increased
rapidly. The total sum of care costs was 3.6
trillion yen in 2000, but it reached 8.9 trillion yen
in 2011. A characteristic of the Japanese nursing
care insurance is that long-term care insurance is
treated preferentially compared to other systems

such as medical insurance.

2 . Prevalence of Dementia in Japan

This is a review of dementia prevalence
studies in Japan (slide — 8). Most involve diagnosis
with DSM and all studies involved relatively small-
scale surveys. Prevalence is shown to be between
3.2 and 8.5%.

This is Tsukuba University Professor Asada’s
ground-breaking study, which surveys the
prevalence of dementia and its precursor state

Review of Dementia Prevalence Studies of Elderly People aged
65 Years or Older in Japan (1986-2007)

Slide- 8

Overview of J-ADNI Clinical Study

Five-year study (2008-)
38 clinical facilities
600 cases examined

Early AD 150

1.5 tesla MRI
. PET MCI 300
—FDG PET
~--Amyloid PET Healthy 150
volunteers

Blood/ApoE genotype
Cerebrospinal fluid
Clinical/psychological
testing (14 types of
internationally
standardized tests)

Slide-10

using methods unified for residents of 65 years or
older living in all regions throughout Japan (slide —
9). The most recent survey shows the prevalence
to be 12.4 to 20.2 %, and the average is 15. 4 %.

ADNI is also being conducted in Japan (slide
- 10).

This slide shows dementia prevalence and its
future estimates according to the long-term care
insurance date (slide — 11). In 2025, it is predicted
that the prevalence will be 5.1 %, but this is
medically inaccurate as it is calculated by using
the long-term care insurance data.

These inaccurate and overly low figures
are being used as the basis of national and local
government policy planning.

It was pointed out at the Japanese Upper
House Budget Committee that it is inappropriate
to plan policies based on inaccurate dementia
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Dementia Prevalence According to
Long-term Care Insurance Data

* Th

(June 2003: Ministry of Health, Labour and Welfare Health and Welfare Bureau for the
Elderly General Affairs Division estimates)

References:

Degree of autonomy II: Despite the observance of some symptoms, behavior and communication difficulties that hinder daily life.
independence is possible if somebody is watching them.

Degree of autonomy I11: Symptoms, behavior and communication difficulties that hinder daily life are seen from time to time and nursing
care is required.

Slide-11

Future Estimates of Elderly Households

(10,000 households)

General households
Head of houschold 65
years or older
Single
Ratio

Couple only
Ratio

[ (Note) Ratios are the percentage among houscholds with the head of household 65 years or older. |

Source: National Institute of Population and Social Security Research “Household Projections for
Japan — October 2003 Projections —

Slide-13

prevalence rates calculated by using the long-
term care insurance date (slide — 12). The Prime
Minister acknowledged that old and inaccurate
date were being used and promised to improve the
situation.

As mentioned earlier, community care policies
are being planned based on inaccurate and overly
low figures of dementia prevalence.

In 2025, it is estimated that there will be 18.4
million households with household heads aged
65 years or older, 36.9 % of which will be single
households and 33.1 % of which will be households
comprised of elderly couples only (slide —13).

The estimated number of patients with
dementia according to a recent survey conducted
by Professor Asada is much greater than that
predicted by the Japanese Ministry of Health,
Labour and Welfare, MHLW, using the prevalence

H st

Japan Upper House Budget Committee (2012.4.4)

OMember of Upper House (Midori Ishii)

“As far as I know, regarding the prevalence rate used as the basic data for
dementia, it appears to be based on estimates in the 2003 report on elderly
care, but the data is not shown. I would like to know the details of this data. I
say this because this data is calculated from the long-term care insurance data,
and I feel that it is very imprecise and lacks accuracy as a data on the
prevalence of dementia.”

“Policy is being drafted based upon figures using this arbitrary, old data that is
completely improper for use regarding dementia. Aren’t we getting our
priorities wrong here? I would like to ask the Prime Minister. Listening to this
exchange, I feel that the order of policy planning and statistical survey has
been reversed the wrong way around. Prime Minister, this is how your
cabinet is creating policies — how do you feel about that?”

OPrime Minister (Yoshihiko Noda)
MRegarding this topic of dementia, after hearing that the data was from 2003,
1 felt that was a bit old,” “I hope that adjustments can be made so that
constructive debate based on recent data and evidence can be conducted”

Slide-12
Can the Elderly be Taken Care of by Families?
Family care cannot be relied upon
Actual values
The type of families with members 65 years or older in their
household
(1000 houscholds)
Other
3 generation
household
Living with child(ren)
Couple only
Living alone
Slide-14

rate among elderly people. Therefore, it can be
gathered that many patients with dementia are
present in elderly households, and that there are
a number of households including a patient with
dementia and households comprised of couples
with dementia.

Although it was previously common in Japan
for families to have two or three generations living
together, in recent years the number of households
with elderly members only or single people or
couples only are increasing, and it is becoming
difficult to receive nursing care from family
members (slide — 14).

Consequently, dying in one’s own bed has
become difficult (slide — 15).

3. Health Care Policies for Dementia in Japan
This is the policy that MHLW announced this
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Dying in one’s own bed has become difficult

Can we attend our family on his/her deathbed at home?

Generally more people think it is difficult, but nurses who think it is possible has increased.

possible  difficult DK NA

Notes; Question was “Suppose you are told to have only 6 months left, do you think it is possible to stay
at home to the last?
data from ‘Terminal Care Investigative Committee’) (October 2008)

Slide-15

pathways in the progress of a patient's condition

Early discharge supporting pathways A~ Early discharge supporting pathwaysA
Early discharge supporting pathways B

Acute phase treatment pathways Acute phase treatment pathwavs
. Acute phase treatment pathways
outpatient care

outpatient care outpatient care

physical
complications

cognitive
functions

MCI early stage medium stage later stage

Diagnosis, rehabilitation and keeping ey on patients are provided under the cooperation of various categories of
services. To make this system effective, ‘an orange note” is used. The purpose of it is to prevent deterioration of
BPSD and family relationship. When deterioration of BPSD or physical complications causes difficulty in
outpatient care, it shifts to *early discharge supporting path’ to promote smooth returning to community.

Slide-17

June (slide — 16). This policy says that the use of
hospitals or institutions for psychiatric treatment
Is an Inappropriate trend for the care of elderly
people. Their idea that makes much of community
care is acceptable, but policy embraces community
and nursing care but downplays medical care.

I'm concerned that the medical care to
patients with dementia will be insufficient. MHLW
recommend group homes, as dominant care
facilities for patients of dementia. The terms for
starting group home are not strict, so anyone or
any company can start this service, But regulations
guaranteeing quality of care are insufficient. Abuse
of residents or fires that sometimes caused the
death of residents are actual examples.

Conceptual diagram of standard CARE PATHWAYS for dementia
~Living longer in community where he/her has lived for a long time

from awareness to everyday care

diagnosis athome
outreach and free phone
consultation in case of acute hatred

everyday care

care for acute aggravation
e at home

nursing Concentrated support_ 3 ansfer of duties Care Health
care team for early stage Facility ete.
consultation _ dementia care manager . services using short-
FY— - Home-based service,  stay home etc.
ecting of team members . N
(Community care meeting) rimary nursing care~ COmmMunity-based service
quirement
. , authorization
home irst fime  introductng o K
Visiting for  heckup and ome
family eesmeny | medical ot
examinationrsing care is
needed
awareness acule agaravated stage
socinga medical examination for the subject
the subject Tocter acute aggravation
— including deterioration of routine
suspicion behavior or psychological )
of dementia | consultation symploms, medical care
n family doctor

medical Y

care

definite diagnosis o
dementia medical

center

short-term treatment
psychiatric medical institution

Slide-16

Conceptual diagram of Community-based Cooperation for Dementia Care

Doctors to support
dementia care

medical care
cooperation

dementia consulting
Doctors (home doctors)

“Triangular system for home-
based care

dementia medical center

Conference of Dementia Medical
Care Collaboration

center hospital
health insurance

pharmacy

patient
family

volunteers

system construction for community
support for elderly patients with dementia

administrative support

Cooperation of a patient and his/her family, a home-doctor and a care manager is essential, so we call it ‘triangular system for
home-based care’. Around this system as the central core, medical care, nursing care and administrative services collaborate.
Even after a patient is hospitalized or enters a facility like a group home, it is important to keep relationship with hisfher
home doctor. Pathways like the orange notes are used to promote smooth cooperation among them.

Slide-18

4. Contributing to Community Care: Functions of
Psychiatric Inpatient Treatment for Dementia
The member hospitals of Japan Psychiatric

Hospitals Association strive to coordinate the

community care and the treatment in the hospital

by operating these systems using the clinical

pathways (slide —17).

We think the cooperation of medical care,
nursing care and the government in the local
community is important (slide — 18).

These are the functions of psychiatric
inpatient treatment for dementia (slide — 19).

In order for the cooperation between
community care and inpatient treatment to
function, a more efficient and higher-quality
psychiatric inpatient treatment is necessary.

These are the functions of inpatient treatment
required to make this possible.
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Functions of Psychiatric Inpatient
Treatment for Dementia

1. Triage between home-based care and inpatient treatment
2. Necessity of early admission for early discharge

3. Necessity of drug adjustment during hospital stay

4

. Usefulness of group formation (companions) during hospital
stay

5. Home care support function of acute hospitalization

6. Physical restraint during hospital stay and human rights
issues

7. Integration and cooperation of medical care, rehabilitation
and home care support services during hospital stay

Slide-19

Concrete Example of Policy
Made by MHLW

‘Length of hospitalization (of patients with dementia)
should be 2 months or shorter.”

This suggestion is invalid, because it was based on one study that
showed 92 patients with BPSD could discharge after 1 month of
hospitalization.

*Proposed Plan was
‘We should reduce the number of psychiatric beds by 72,000’

This plan was made based on a simple a questionnaire survey to medical personnel. Policy making should have
been done based on points as follows;

-Statistically designed survey of patients

+Discussion about possibility of each severity level of mental conditions and impediment to shift nursing care
service from hospitals to communities

+Discussion about the types of community services and source of revenue

Slide-21

I'd like to show you my personal idea here
(slide — 20). I believe that optimization and quality
improvement of the psychiatric inpatient treatment
is essential, and the function differentiation
of wards for the patients with dementia is
indispensable. For details, please read the paper
distributed.

5. Dementia Health Care in Japan: How Policy-

Making Should Be

This is a concrete example of inappropriate
policy (slide — 21). One study showed that 92
patients with BPSD could discharge after 1 month
hospitalization. This result was overgeneralized,
and the target of the length of hospital stay was
set to 2 months. The idea that the length of
hospital stay should be as short as possible is
correct, but results of these kinds of studies vary

H st

A proposal for Function differentiation of
Psychiatric Wards for Dementia

Wards;
@Wards for acute patients with dementia
@Wards for general treatment for dementia

@Wards for terminal care or very-long-term hospitalization (long-term care beds / covered with
long-term care insurance)

@Medical Psychiatric Unit — Dementia (MPU-D)

Function of Psychiatric I

@Function to treat acute symptoms

@PFunction in convalescent stage, chronic stage and rehabilitation

@Function for Profound chronic stage, medical care and maintenance rehabilitation and nursing
care

@Function to treat physical complications
®Function to support home-based medical care and nursing care

for Patients with D«

Characteristics of Functions
I Providing services that includes integrated physical, mental and social supports.

1l Making sure physical restraint following strict operation of a law and appropriate
restriction of human rights

Slide-20

widely because dementia shows various pathologic
conditions and severity depending on the stage and
underlying diseases. Population setting, suitability
of the number of samples and timing of evaluation
also influence the result.

Furthermore, here is another example of
questionable MHLW’s policy. The proposed
plan was-- “We should reduce the number of
psychiatric beds by 72,000.”

This plan was made based on a simple
questionnaire survey to medical personnel. Policy
making should have been done based on the
following points.

First, I think patients survey should be
statistically designed.

Second, it's essential to evaluate the severity
of symptoms and disability, community support,
and finance, all, as part of the decision to discharge
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Opinion Against Policy-making
by the MHLW

1 . Rather than reasoning based on insufficient data and weak
evidence, policy-making should be based on scientific thinking
and appropriately-designed survey data.

2 . Creating large-scale data under a scientifically unified
design, without arbitrariness, and conducting policy-making
based on this data will truly help to improve the quality of
medical care for citizens and, in particular, for the disabled and
patients.

Slide-22

Inappropriate Drug Usage and Undermedication
in United States and Europe

In assisted living facilities in USA, effective and applicable drugs are not used appropriately
Sloane PD, Gruber-Baldini AL, Zimmerman S, et al.

In USA, inappropriate usage of drugs for elderly people (including cases that effective and
applicable drugs are not prescribed appropriately) are quite common.

Higashi T, Shekelle PG, Solomon DH, et al.
Inappropriate usage of drugs for elderly people and undermedication

Hanlon JT, Schmader KE, Ruby CM, Weinberger M.
ipti j and START(

Gallagher P, Ryan C, Byrne S, Kennedy J, 0'Mahony D
In hospitals in Switzerland, investigation using STOPP START list showed many
inappropriate prescription (including cases that effective and licable drugs are not used
appropriatsly)for elderly people.

STOPP(Screening Tool of Older Person's
Treatment)

ing Tool to Alert doctors to Right

Lang PO, Hasso Y, Drame M, et al

Undermedication in Japan

The point of issue in medical care system for elderly people in Japan

Especially for care for patients with dementia, policy made by MHLW that downplay medical
care and make much of a nursing care may accelerate undermedication.

Slide-24

patients.

Finally, different support services are
necessary to handle the different needs of patients
discharge into the community.

Here are more of opinion against MHLW's
policies (slide — 22, 23, 24).

Community care in Japan has several
limitations: Japanese government’'s financial
deterioration= a decrease of social security
resources, decreasing productive age population=
a decrease of nursing care work force, increased
number of elderly couple households and single
households= a decrease of capability of nursing
care by family members, inaccurate estimates
of dementia prevalence rate= higher number of
patients with dementia than estimates suggest.
These limitations altogether lead to difficulty
of home-based care, and therefore we need to

Limitations of Community Care

- Japanese government’s financial deterioration = social security resources ¢
- Decreasing productive age population = Nursing care work force |
+ Increased number of elderly couple households and single households = Capability
of nursing care by family members
- Inaccuracy of dementia prevalence rate = higher number of patients
with dementia than estimates suggest

<

Difficulty of home-based care

g

Necessity of efficient and high-quality cooperation
and cooperation pathways for community care and
institutional care

Slide-23

The Japan Geriatrics Society 2012 “Position
Statement” regarding “Medical Treatment and
Care for Elderly People in the Terminal Phase”

We stand against age discrimination (ageism)

“The best medical treatment and care” are those that give consideration to the
characteristics of the elderly and, without offering too little or too much
medical care, place importance on the quality (QOL) of the person’s
remaining period

Slide-25

establish efficient and high-quality cooperation and
cooperation pathways for community care and
institutional care.

The overmedication of elderly people has
been brought into question. But recently, under-
medication, that is to say, effective and applicable
drugs not being used appropriately, is gaining
attention.

The MHLW has adopted a policy that attaches
great importance to in-home care, and according
to it ,care managers make plans for nursing care

within range of the long-term care insurance.

However, this causes a delay in the understanding
of the clinical condition of the patients and
prevents them from receiving adequate medical
care. This might have an unfortunate outcome.
Also in the response to patients with dementia,
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Conclusion

1. MHLW?’s policies relied on inaccurate estimates and
predictions concerning the prevalence of dementia.

2. Policies that downplay medical care and focus too
much an nursing care accelerate undermedication
and may lead to an unfortunate situation.

3. To help elderly people with dementia stay in the
community, it is necessary to establish a flexible
system provided by community care, institutional
care and an integrated model based on close
cooperation between medical and nursing care.

Slide-26

the policy that focuses mainly on nursing care and
disregards medical care may hinder appropriate
medical care.

This is the position statement made by the
Japan Geriatrics Society (slide — 25).

6. Conclusion

In summary, we concluded that, (slide — 26).

1. MHLW's policies relied on inaccurate estimates
and predictions concerning the prevalence of
dementia.

2. Policies that downplay medical care and focus
too much on nursing care accelerate under-
medication and may lead to an unfortunate
situation.

3. To help elderly people with dementia stay in
the community, it 1S necessary to establish a
flexible system provided by community care,
institutional care and an integrated model
based on close cooperation between medical

and nursing care.

Functional Differentiation of Psychiatric
Hospital Beds specialized in Dementia and
policymaking Based on the Forecast of
Prevalence of Dementia

ABSTRACT:

About the functional differentiation of the
psychiatric hospital treatment for the patients
with dementia, we proposed the function of each

528% -

stage; medical care for the acute phase patients,
rehabilitational function for the convalescent/
chronic phase patients, medical care and
maintenance rehabilitation adding to nursing care
for Profound chronic stage patients, function for
treatment for physical complications and function
to support in-home medical/ nursing care.

Based on this, we suggested the functional
differentiation of hospital beds of a ward for the
acute phase patients, general medical wards, very-
long-term hospitalization wards, and the treatment
ward for physical-psychiatric complications. We
pointed out importance of local care system
integration available around the clock with a focus
on the nighttime. We discussed the cooperation
between the local care system, and the hospital
treatment and the structure of desired target
values with regard to the suggestion in the
summary submitted by “The examination team for
the construction of a new mental health medical
care system (The 2'nd round: Dementia and the
Psychiatric Medical Care)” (abbreviated as 'the
summary in the rest of this article). We described
the need of the prediction of the prevalence of
the dementia in the future, and also stated the
importance of making large-scale data obtained
from the investigation with the scientifically unified
design without arbitrariness and policy making
based on the verifiable analysis.

(Clinical Psychiatry 41: 1055-1062)
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Perspective on future inpatient care and current health policy for dementia

BEREENEFIA A A =T Ve Vb BgiE - iR
Tomoyuki Ishii 13 95[]1?
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