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Intellectual Performance in Multi-Infarct
Dementia and Alzheimer’s Disease

A Replication Study

FRANCISCO 1. PEREZ, DAVID A. STUMP, JOE R. A. GAY, AND VICKI R. HART

SUMMARY: A consistent feature in
dementia is an overall intellectual de-
terioration. The present study investi-
gated the intellectual performance of
patients with Alzeheimer’s disease (AD)
and multi-infarct dementia (MID) using
the Wechsler Adult Intelligence Scale
(WAIS). For reliability and generality
purposes two independent samples of
patients were collected. Significant dif-
ferences in Education Level (EDU) and
Performance 1Q (PIQ) were obtained for
the first sample, with the AD group
having a significantly higher EDU level.
The MID group obtained a higher PIQ.
No significant differences were found in
the second sample, but EDU level ap-
proached significance with the AD group
again having a higher EDU level. A
discriminant function analysis classified
81% of the patients in the first sample

RESUME: La détérioration mentale
est fréquente dans la démence. La
présente étude étudie la performance
intellectuelle chez des patients at-
teints de la maladie d’Alzheimer
(AD) et de démence pluri-lacunaire
(MID) en utilisant I'échelle d’intelli-
gence de Wechsler (WAIS). Deux
groupes indépendants de patients
furent rassemblés. Des différences
significatives dans le niveau d’édu-
cation (EDU) et la performance dans
le Q.1. (PQIl) furent obtenues pour
le premier échantillon, le groupe AD
ayant un niveau EDU significative-
ment plus élevé. Le groupe MID
obtenait une plus haute PQI. 1l
n’y avait pas de différences significa-
tives dans le second échantillon, mais
le niveau EDU était presque significa-
tif, le groupe AD ayant encore un
niveau EDU plus élevé. Une analyse de
fonction discriminatoire classifiait
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and 100% diagnostic accuracy was ob-
tained for the second sample using the
1] predictor variables. A maximum R?
stepwise regression was performed in
order to detect the “‘best”” model of
variables discriminating between the
diagnostic groups. For the first sample
the “‘best”’ model was the two variable
model, including EDU and Full Scale
1Q, accounting for 40% of the variance.
The simplest model for the second sam-
ple was the one variable model including
EDU, accounting for 20% of the var-
iance. Quantitative differences were
Sfound between the AD samples. Time
since onset of the disease was offered as
a possible influence in the quantitative
differences in the AD samples. Sampling
biases in the behavioral study of demen-
tia are discussed. Successful replication
was obtained.

81% des patients dans le premier
échantillon et 100% d’exactitude de
diagnostic fut obtenue pour le second
échantillon en utilisant les 11 vari-
ables de prédiction. Une analyse de
régression fut effectuée dans le but de
détecter le “‘meilleur’” modéle de
variables discriminatoires entre les
groupes diagnostic. Pour le premier
échantillon, le “‘meilleur’”’ modele éiait
le modele a 2 variables incluant EDU
et I'échelle complete de QI comptant
pour 40% de la variance. Le modéle
le plus simple pour le second échan-
tillon était le modele a une variable
incluant EDU et comptant pour 20%
de la variance. Des différences quant-
itatives furent trouvées entre les deux
échantillons AD. Le temps depuis le
début de la maladie est peut-étre une
influence possible dans les différences
quantitatives entre les échantillons
AD.
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INTRODUCTION

Dementia is a disruption of be-
havior with impairment in the ability
to learn new responses and thus to
adapt to a changing environment
(Perez et al, 1975a). Psychological
and intellectual changes are the es-
sential elements for a diagnosis of
dementia. Pearce and Miller (1973)
as well as Perez et al, (1975 a, b, ¢)
have demonstrated the usefulness of
a detailed psychological evaluation
in describing the patterns of neurop-
sychological deficits in the various
dementias. Perez et al (1975 b) iden-
tified four distinct aspects of the
neuropsychological approach to de-
mentia including: 1) the measure-
ment of intellectual memory, lan-
guage and perceptual — motor func-
tioning of the patient, 2) the de-
velopment of refined and precise
psychological and behavioral meas-
ures to differentiate and classify pa-
tients into the various diseases pro-
ducing dementia, 3) the detailed de-
scription of the nature and course of
the psychological disturbances as-
sociated with specified disease en-
tities, and 4) the assessment of med-
ical and environmental therapeutic
interventions.

Recent studies have shown that
old age and dementia are far
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from synonymous (Poser, 1975;
Hachinski et al, 1974; Heilman and
Wilder, 1971). Kral (1972) indicates
that dementia is not the final out-
come of normal cerebral aging but
seems to be a disease process which
is different from normal aging.
Studies have also shown that
whereas some dementias are cur-
-tently untreatable, many are treata-
ble. Dementia and other neurologic
signs and symptoms arising from
metabolic disturbances are often
characterized by complete reversal
of symptoms and return to normal
function if properly treated. At pres-
ent, no therapy is offered for multi-
infarct dementia (MID) and demen-
tias due to neuronal atrophy of the
Alzheimer type (AD) which are the
most common disorders associated
with a dementing process. Meyer et
al (1975) in reviewing the evidence
concerning these common types of
dementia suggest a disordered
neurotransmitter synthesis, release
and reuptake process which may be
due to 1) decreased perfusion and
oxygen supply with resulting failure
of energy for neurotransmitter
synthesis as seen in MID, or 2)
primary failure of cerebral enzyme
synthesis as seen in AD. Differential
diagnosis of the various dementias is
important since treatment and prog-
nosis differ.

Most investigators agree that a
consistent feature in dementia is an
overall intellectual deterioration.
However, dementia as a syndrome
of behavioral and cognitive reduc-
tion may be produced by a wide
variety of etiologies, and the specific
clinical and intellectual deficits may
vary according to the cause, the
localization of the etiologic process
within the central nervous system,
the rate of progression, the age of
onset and various environmental
factors (Karp, 1974). Perez et al
(1975a) found significant differences
in cognitive and intellectual perfor-
mance on the Wechsler Adult Intel-
ligence Scale (WAIS) between pa-
tients with dementia secondary to
vertebrobasilar insufficiency (VBI)
or MID versus AD. A discriminant
function analysis classified 74% of
the patients correctly based on the
individual WAIS scores. The clas-
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sification of patients was more easily
obtained when tasks measuring vis-
ual motor coordination and abstract
reasoning were included in the
analysis. It was easier to classify
patients who were either maximally
impaired (AD) or minimally im-
paired (VBI) from a cognitive view-
point. The data suggested that the
MID group was less homogeneous in
their cognitive performance as might
be predicted from the patchy nature
of the disease process. It is the pur-
pose of the present study to investi-
gate the intellectual performance of
patients with MID and AD using the
various subtests of the WAIS. Two
independent samples of patients
were used in an attempt to obtain a
measure of reliability for replication
purposes. The results are discussed
within the context of previous find-
ings (Perez et al, 1975a).

METHOD

Patient Selection — All 57 pa-
tients participating in the study were
followed up at least a year or more
with numerous re-examinations. A
neurologist classified the patients
into the two diagnostic groups on the
basis of a complete clinical and
laboratory evaluation. This required
careful inspection of the records of
over 160 demented patients, and the
57 patients were admitted to the
study after the diagnosis was objec-
tively confirmed. In three AD cases
and two MID cases the diagnosis
was conformed by necropsy.

Two independent samples were
obtained:

1. First Sample — Consisted of 26
patients ranging in age from 45 to 85
years with a mean age of 65 years.
Ten were classified as AD and 16 as
MID. This sample was drawn from
all patients evaluated by the
Neuropsychology Laboratory in
1974,

2. Second sample — Consisted of
31 patients ranging in age from 39 to
83 with a mean age of 63 years.
Seventeen were classified as AD and
14 as MID. This sample was ob-
tained from all the patients evaluated
in 1975.

Clinical Diagnostic Classification —
Perez et al (1975a) have previously
presented a detailed criteria for es-
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tablishing the diagnosis of MID and
AD. The same criteria was followed
in the present study. The diagnostic
evaluation included the results of the
medical and neurological examina-
tion as well as cisternography, reg-
ional cerebral blood flow studies,
aorto-cranial angiograms,
pneumoencephalograms, elec-
troencephalograms as well as com-
puterized axial tomography. The
present WAIS results were not in-
cluded in the evaluation. In all cases
systemic disorders causing dementia
were excluded such as
neurosyphilis, vitamin B deficiency,
folate deficiency, uremia and
hypothyroidism.

The patients were classified into
the following two groups of demen-
tia:

Multi-infarct dementia (MID):
The dementing process in these pa-
tients was associated with
documented risk factors for cere-
brovascular disease (Kannel et al,
1971), particularly a longstanding
history of hypertension. The clinical
course of the dementia was charac-
terized by episodic strokes with
cumulative worsening of mentation
plus associated transient cerebral
ishemic episodes in either the
carotid or vertebrobasilar arterial
territories or both (Hachinski et al,
1974).

Alzheimer’s Disease (AD): These
patients presented with a history of
chronic progressive dementing pro-
cess without risk factors or evidence
of cerebrovascular disease. The clin-
ical course in these patients was not
characterized by episodic worsening
of mentation as typically occurs in
patients with cerebrovascular dis-
ease. There was no history of trans-
ient cerebral ischemic attacks, but a
steadily progressive deterioration of
intellectual functions.
Neuropsychological Test Proce-
dures: A short form of the WAIS
specifically modified for the exami-
nation of elderly patients was used
(Perez et al, 1975a). This form com-
prised 6 of the 11 WAIS subtests.
These included the following three
verbal subtests: Information (INF),
Arithmetic (ARITH) and Similarities
(SIM). Three performance subtests
were used; these included Picture
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Completion (Pic-Com). Block De-
sign (Block-Des) and Picture Ar-
rangement (Pic-Arr). A full scale 1Q,
Verbal IQ, Performance 1Q, and raw
scores for each of the individual sub-
tests were obtained on every patient.

RESULTS

Univariate Statistical Procedures:
The data was first analyzed by mean
comparisons of each dependent var-
iable between the two diagnostic
groups for each independent sample.

First Sample: Inspection of Table
1 reveals that the two diagnostic
groups differed significantly in levels
of education with the AD group
significantly better educated, and
Performance 1Q (PIQ) scores, with
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the MID group performing signific-
antly better. No other variable was
found to be statistically different.
Second Sample: Table 2 presents
the results for the second sample.
No statistically significant differ-
ences were found for any variable
studied between the groups. The
education variable approached sig-
nificance at the p=0.5 level.
Maximum R-Square Improvement
Stepwise Regression: For concep-
tual and practical purposes it is im-
portant to detect possible patterns of
intellectual performance for the two
diagnostic groups on the muitiple
measurements obtained. In order to
identify which combination of the {1
dependent variables produced the

TABLE |
MEAN WAIS SCORES COMPARISON BETWEEN AD AND MID
First Sample
Multi-Infarct Alzheimer’s
Variables Mean S.D.* Mean S.D.* t-statistic
1 Age 69.25 11.42 62.20 11.42 1.530
2 Education 10.25 4.02 13.70 3.53 2.2250**
3 Verbal IQ 86.75 23.43 75.00 21.88 1.2752
4 Performance 1Q 85.31 16.37 71.60 12.27 2.2732%*
4 Full Scale 1Q 85.56  20.49 72.30  17.79 1.6853
6 Information 10.25 7.31 8.30 7.78 0.6462
7 Arithmetic 5.13 5.26 4.70 4.16 0.2159
8 Similarities 6.25 6.74 4.40 5.68 0.7213
9 Picture Completion 5.00 4,24 4.00 3.71 0.6123
10 Block Design 12.63 9.76 7.00 8.18 1.5166
11 Picture Arrangement 8.63 7.74 5.80 6.14 0.8026
*S.D. = Standard Deviation
**p < .05, d.f. 24
TABLE Ii
MEAN WAIS SCORED COMPARISON BETWEEN AD AND MID
Second Sample
Multi-Infarct Alzheimer's
Variables Mean  S.D.* Mean  S.D.* t-statistic
1 Age 63.85 10.58 63.35 10.51 0.1270
2 Education 10.23 4.42 12.82 3.00 1.9133
3 Verbal 1Q 85.77 18.25 86.94 17.29 0.1797
4 Performance 1Q 81.85 16.80 78.76 18.93 0.4634
5 Full Scale 1Q 83.38 16.13 82.41 18.28 0.1518
6 Information 9.92 5.60 11.75 5.19 0.9092
7 Arithmetic 6.38 3.38 6.05 3.53 0.2553
8 Similarities 6.08 6.22 6.05 5.47 0.0112
9 Picture Completion 5.92 3.37 6.29 4.83 0.2330
10 Block Design 14,15 11.53 11.41 1111 0.6591
11 Picture Arrangement 8.61 6.60 8.00 5.83 0.2706

*S.D.= Standzird Deviation

Perez et al
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“‘best’” statistical model that dis-
criminated between the two diagnos-
tic groups a maximum R-square (R2)
improvement stepwise regression
was performed. This procedure
finds first the one-variable model
producing the highest R2 statistics.
R? is the square of the multiple cor-
relation coefficient and is equal to
the proportion of the dependent
variable’s total variance which is ac-
counted for by the model. Then
another variable, the one which
would yield the greatest increase in
R2, is added. The technique con-
tinues adding each dependent vari-
able one by one to the model until all
variables are included. Any two
models can be compared for predic-
tive accuracy by testing the differ-
ence between their R?’s with F tests.
The Statistical Analysis System
(SAS) computer program for multi-
variate analysis developed at the
University of North Carolina was
used. For a more detailed explana-
tion of the R? technique see Perez et
al, (1975b) and Kerlinger and
Pedhuzar (1973).

First Sample: Table 3 presents the
Maximum R2? results for the first
sample. The ‘‘best’ statistical
model found was the two variable
model including education (EDU)
and Full 1Q, accounting for 40% of
the variance. Addition of any other
variable to the model did not in-
crease R? significantly. The eleven
variable model accounted for 48% of
the variance. No significant differ-
ence was found between the two
variable model and the 11 variable
model.

Second Sample: Inspection of
Table 4 reveals that the ‘‘best™
statistical model found was the one
variable model including EDU, ac-
counting for 20% of the variance. No
other variable added to the model
increased R? significantly. The ele-
ven variable model accounted for
39% of the variance.

Discriminant Function Analysis A
discriminant function analysis
(Cooley and Lohnes, 1971) was per-
formed on the 11 predictor variables
and the two diagnostic groups. The
multiple discriminant analysis pro-
duced a set of coefficients or weights
for the various dependent measures
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TABLE III
WAIS MAXIMUM R-SQUARE IMPROVEMENT STEPWISE REGRESSION
For MID and AD — First Sample

Number F-Value for
In Model Variables in Model R2 Increment p<d.f.
l. PIQ 0.1772
8.47 011,23
2. EDU; FIQ 0.3986
1.84 N.S. 1,22
3. EDU; FIQ; PIC-COM 0.4450
0.32 N.S. 1,21
4. EDU; VIQ; FIQ; PIC-COM 0.4533
0.28 N.S. 1,20
5. EDU; VIQ; PIQ; FIQ; PIC-COM 0.4607
0.09 N.S. 1,19
6. EDU; VIQ; PIQ; FIQ; ARITH; PIC-COM 0.4631
0.17 N.S. 1,18
7. EDU; VIQ; FIQ; INF; ARITH; PIC-COM; 0.4686
PIC-ARR 0.36 N.S. 1,17
8. EDU; VIQ; FIQ; INF; ARITH; SIM; 0.4795
PIC-COM; PIC-ARR 0.02 N.S. 1,16
9. AGE; EDU; VIQ; FIQ; INF; ARITH; SIM; 0.4803
PIC-COM; PIC-ARR 0.01 N.S. 115
10. AGE; EDU; VIQ; FIQ; INF; ARITH; SIM; 0.4807
PIC-COM,; BLOCK-DES; PIC-ARR 0.01 N.S. 1.14
11. AGE; EDU; VIQ; FIA; INF; ARITH: 0.4811
SIM; PIC-COM; BLOCK-DES; PIC-ARR
TABLE IV
WAIS MAXIMUM R-SQUARE IMPROVEMENT STEPWISE REGRESSION
For MID and AD — Second Sample
Number F-Value for
In Model Variables in Model R? Increment p <d.f.
1. EDU 0.1957
3.278 N.S. 1,26
2. EDU-PIQ 0.2888
1.077 N.S. 1,25
3. EDU; FIQ; INF 0.3193
0.6585 N.S. 1,24
4. EDU; FIQ; ARITH; PIC-COM 0.3382
0.427 N.S. 1,23
S. AGE; EDU; FIQ; INF; PIC-COM 0.3508
0.3828 N.S. 1,22
6. AGE; EDU; FIQ; INF; ARITH; PIC-COM 0.3624
0.1936 N.S. 1,21
7. AGE; EDU; FIQ; INF; ARITH; SIM; PIC-COM 0.3685
0.2225 N.S. 1,20
8. AGE; EDU; PIQ; FIQ; INF; ARITH; SIM; 0.3758
PIC-COM 0.1486 N.S. 1,19
9. AGE; EDU; VIQ; PIQ; FIQ; INF; ARITH; 0.3809
SIM; PIC-COM 0.074 N.S. 1,18
10. AGE; EDU; VIQ; PIQ; FIQ; INF; ARITH; 0.3836
SIM; PIC-COM; PIC-ARR 0.049 N.S. 1,17
11. AGE; EDU; VIQ; PIQ; FIQ; INF; ARITH; 0.3855

SIM; PIC-COM; BLOCK-DES; PIC-ARR
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which best separate or discriminate
the two different diagnostic
categories. The between group var-
iance is maximized relative to the
within group variance. A composite
discriminant predictor score was
then computed for each patient
based on his or her raw scores and
the optimal lambda weightings ( A )
for each variable. Based on this
composite score, each patient was
then classified into one of the two
diagnostic categories. A Chi-Square
(x2?) test was then performed in order
to measure the distributions of the
two diagnostic groups.

First Sample: Table 5 shows the
discriminant function classification
for the first sample. Eighty-one per-
cent of the patients were correctly
classified by the 11 predictor vari-
ables. The x? was not significant
thus the pooled covariance matrix
was used in the discriminant func-
tion analysis. The two groups tended
to overlap in their probability dis-
tribution.

Second Sample: Inspection of
Table 6 reveals a valid positive hit
rate of 100%. The discriminant func-
tion analysis classified all patients
correctly. The x2 was statistically
significant thus the within
covariance matrices were used in
performing the discriminant function
analysis. The two groups were found
to be discrete.

TABLE V
Wais Discriminant Function Classification
For MID and AD — First Sample

From Group MID AD
MID 14 (87%) 2 (13%)
AD 3 (30%) 7 (70%)

Valid positive hit rate — 81%
x2z 85.54 with66d.f. p> .05(N.S.)

TABLE VI
Wais Discriminant Function Classification
For MID and AD — Second Sample

From Group MID AD
MID 13 (100%) O
AD 0 15 (100%)

Valid positive hit rate — 100%
x2 = 93.226 with 66 d.f. p < .05

Perez et al
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DISCUSSION

The present study investigated the
intellectual performance of carefully
diagnosed patients with Alzheimer’s
disease and multi-infarct dementia.
Two independent samples of pa-
tients were collected in order to ob-

SCALED SCORES

tain a measure of reliability and gen-
erality of the findings (Sidman,
1960).

The data was first analyzed by
univariate statistical procedures.
The results of the first sample indi-
cate that even though the AD group
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performed consistently lower on
each WAIS measure, there were
only statistically significant differ-
ences in education level and Perfor-
mance 1Q (PIQ). It is important to
note that the AD group was better
educated but performed less well
overall. The second sample showed
no statistically significant difference
between the two groups. However,
the education level approached sig-
nificance- with the AD group again
having a higher education level. Fig-
ures 1 and 2 show visually the age
corrected scaled scores of the vari-
ous WAIS subtests for the two
groups. A scaled score of 10 indi-
cates average performance. Inspec-
tion of the figures indicate that both
groups performed consistently lower
than the average.

A closer inspection of the data
indicates that the two independent
MID samples were similar but there
were obvious quantitative differ-
ences between the two A.D. groups.
The second A.D. group performed
consistently better. This sample’s
performance appears to be similar to
the two MID groups. In order to
analyze this quantitative difference
between the two A.D. samples we
carefully inspected the clinical re-
cords of each A.D. patient. We
found that the average reported time
since the first symptoms were noted
and the neuropsychological evalua-
tion for the first sample was 4.2
years and for the second sample was
3.2 years. This difference of one
year progression of the disease bet-
ween the two samples might account
for the quantitative difference in the
WAIS scores since A.D. is as-
sociated with progressive behavioral
deterioration. Future behavioral
studies should carefully control this
relevant variable. Serial behavioral
measures on A.D. patients are
necessary in evaluating the nature as
well as natural course of the
psychological disturbances as-
sociated with A.D.

The findings of the first sample are
consistent with previous results re-
ported by this laboratory (Perez et
al., 1975a). As before, the group
with A.D. performed consistently
lower on all WAIS measures. How-
ever, in the previous study the data
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was analyzed by means of an
analysis of covariance with age and
education as covariates which max-
imizes the differences between the
groups.

The results of the discriminant
function analyses performed on the
11 predictor variables and the two
diagnostic groups are encouraging
(see Tables 5 and 6). The hit rate for
the first sample was 81% and 100%
diagnostic accuracy was obtained
for the second sample. These results
are better than those previously re-
ported (Perez et al., 1975) in which a
74% diagnostic accuracy was ob-
tained. Statistically, the two diag-
nostic groups can be discriminated
with a high level of accuracy using
the WALIS subtests plus age and edu-
cation as the predictor variables.

In order to detect possible patterns
of intellectual performance for the
two diagnostic groups as well as for
heuristic and conceptual purposes a
preliminary maximum R2 improve-
ment stepwise regression was per-
formed. This powerful multivariate
analysis of regression technique sup-
plements concepts of statistical sig-
nificance with additional information
concerning the relative efficiency of a
particular model (i.e., proportion of
variance accounted for by model) in
discriminating the groups. The task s
to trim away useless predictor infor-
mation (i.e., insignificant sources of
variance) and arrive at the simplest
representation of the data without
reducing the discriminatory accu-
racy. According to Ward and Jen-
nings (1973), if a simple model and a
less simple one can estimate sample
means equally well, the estimates of
the simpler model will, on the aver-
age, be closer to the parameter means
than those produced by the less sim-
ple one. The first step was to identify
the ‘‘best’’ (i.e., simplest) statistical
model discriminating between the
two groups (see Tables 3 and 4). The
“‘best’” model for the first sample was
the two variable model including
education level (EDU) and Full
Scale 1Q which accounted for 40% of
the variance. For the second sample,
the simplest model was the one vari-
able model including education
level.
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Consistently the EDU variable
was included in the simplest model
discriminating the two groups in the
two samples. The Alzheimer’s
groups had on the average three
years more formal education. Careful
inspection of the clinical records of
each patient included in the two
studies revealed that the chief com-
plaint at the time of admission for
every A.D. patient was memory or
psychological problems. The typical
MID patient presented with a prim-
ary physical disorder (i.e.,
hemiparesis or history of strokes)
and psychological concerns were
secondary. This difference in pres-
enting symptoms might lead to sam-
pling biases in the behavioral study of
dementia. Educational and socio-
economic factors might select the
patient with A.D. who is admitted for
medical services. The MID patient
will tend to seek medical treatment
for his physical condition. However,
the A.D. patient might tend to seek
help for his memory and psychologi-
cal problems primarily because of a
higher previous level of functioning
which makes subtle changes detecta-
ble by himself or members of the
family. It is possible that in lower
educational and socio-economic
levels the psychological changes as-
sociated with A.D. go unnoticed
longer and/or these cases tend to be
admitted to state psychiatric institu-
tions with the unfortunate diagnosis
of “‘organic brain syndrome.’’ These
considerations indicate the impor-
tance of collecting a detailed social,
psychological and medical history in
patients with dementia. Demog-
raphic and epidemiological studies
are urgently needed in the light of the
present hypotheses.

The growing percentage of
old people in society gives rise
to a variety of health and social
problems. Organic dementia is a
major disorder afflicting the elderly.
According to Juel-Nielsen (1975)
about 10% of old people are de-
mented, half of them severely, and in
the over-80’s this proportion rises to
more than one in five. The financial
burden in caring for such patients
amounts to many billions of dollars
per year. Despite their high inci-
dence, dementing diseases have been

Multi-Infarct and Alzheimer’s Dementia
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of minimal interest to the clinician.
This lack of interest stems mainly
from two widely held misconceptions
that dementia is part of the normal
aging process, and that all dementing
diseases are not treatable (Heilman
and Wilder, 1971). These misconcep-
tions have created a *‘psychogeriat-
ric crisis’’ hampering adequate re-
search and delivery of health services
for the elderly. The present replica-
tion study provides additional sup-
port for the potential clinical and
practical application of neuro-
psychological and behavioral proce-
dures inidentifying the psychological
changes associated with the various
diseases producing dementia (Perez
et al., 1975a, b, c).
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