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tical dementias, whereas apathy or depression
may be more prevalent in subcortical dementias.' Finally, they also pointed out that
although motor abnormalities may be absent
in cortical dementias, disorders of movement,
tone, posture, and gait are universal in subcortical dementias.
None the less, the classification of the
dementias into cortical and subcortical types is
a controversial issue. Several authors suggested that this classification scheme should be
abandoned,23 because at necropsy, brains of
patients with cortical dementias also feature
subcortical pathological change (for example,
depletion of cholinergic neurons in the
nucleus basalis of Meynert in Alzheimer's disease), and similarly, brains of patients with
subcortical dementias may also show cortical
damage (for example, cortical atrophy in
Huntington's disease).' Another confounding
issue is that cortical and subcortical dementias
may coexist in the same patient. For example,
several studies reported patients with
Parkinson's disease and dementia who also
showed the characteristic neuropathological
features of Alzheimer's disease.4
Neuropsychological differences between
patients with Alzheimer's disease and
demented patients with Parkinson's disease
have been examined in several studies.
Whereas Mayeux et al could not find significant differences between patients with
Alzheimer's disease and demented patients
with Parkinson's disease on a test of global
(3 NeurolNeurosurg Psychiatry 1996;61:381-387)
cognitive functions,5 studies using more
detailed neuropsychological assessments
showed significant between group differences.6
Keywords: dementia; Alzheimer's disease; Parkinson's 7Affective changes have also been reported in
disease
both Alzheimer's disease and Parkinson's disease. Most studies showed either dysthymia or
Alzheimer's disease and dementia in major depression in about one third of patients
Parkinson's disease have been considered the with Parkinson's disease,8 and a similar prevamost frequent types of cortical and subcortical lence of depression has been reported in
dementia respectively.
Cummings and Alzheimer's disease.9 However, the prevalence
Benson' suggested that there should be differ- of depression among patients with Parkinson's
ences in cognitive, emotional, and motor
disease and dementia has not been examined,
impairments in cortical and subcortical and to our knowledge, whether affective disordementias. In cortical dementias cognitive ders have a different prevalence in Alzheimer's
deficits are characterised by impairments in disease and patients with Parkinson's disease
language and memory, agnosia, and apraxia. and dementia has not been assessed.
In subcortical dementias, cognitive deficits are Moreover, whereas Cummings and Benson'
characterised by a general slowness of thought speculated that patients with Alzheimer's disprocesses, and impaired manipulation of ease may be more anosognosic than demented
acquired knowledge (for example, deficits in patients with Parkinson's disease, this hypotheabstracting abilities, retrieval, and visuospatial sis has not been empirically examined.
functions). Cummings and Benson further
Motor disorders such as tremor, rigidity,
suggested that lack of concern (anosognosia) and akinesia are the hallmark of Parkinson's
and disinhibition may be more frequent in cor- disease, but they are also present in about a
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NEUROLOGICAL EXAMINATION

After informed consent, patients were assessed
by a neurologist with the Unified Parkinson's
disease rating scale (UPDRS),12 a widely used
scale for assessing the severity of clinical symptoms in patients with Parkinson's disease. This
scale has three sections: activities of daily living, motor examination, and complications of
antiparkinsonian treatment. Item scores range
from 0 to 4, and higher scores indicate more
severe impairments.
PSYCHIATRIC EXAMINATION

The psychiatric evaluation was completed by a
psychiatrist blind to the UPDRS scores and
neuropsychological findings, and included the
following assessments:
Structured clinical interview for DSM-III-R
(SCID) '5
The SCID is a semistructured diagnostic
interview assessing signs and symptoms necessary for the major axis I DSM-III-R diagnoses.
The interview was carried out with the patient
and at least one first degree relative. Based on
the SCID responses, DSM-III-R diagnoses of
major depression and dysthymia were made.

Patients and methods
PATIENTS

A consecutive series of patients with either
probable Alzheimer's disease or Parkinson's
disease who attended the neurology clinic of
the Raul Carrea Institute of Neurological
Research were screened for participation in the
study.

Alzheimer's disease group
Patients with Alzheimer's disease were
selected from a group of 204 consecutive
patients followed up in the neurology clinic of
our Institute. Patients included in this group
met the NINCDS-ADRDA criteria for probable Alzheimer's disease." All patients were
examined with the unified Parkinson's disease
rating scale,'2 and only patients rating 0 on
items of rigidity, tremor, and bradykinesia
were included.

Hamilton depression scale (HAM-D) 16
The HAM-D is a 17 item interviewer rated
scale for rating the severity of symptoms of
depression.

Anosognosia questionnaire-dementia (AQ-D) 17
This instrument consists of 30 questions
divided into two sections. The first section
assesses intellectual functioning (for example,
Do you have problems remembering dates?
Do you have problems remembering telephone calls?), and the second section examines changes in interests and personality (for
example, Do you get easily irritated? Have you
lost interest in things?). Each answer is rated
as never (0 points), sometimes (1 point), usually (2 points), and always present (3 points).
Thus higher scores indicate more severe
impairments. Form A is answered by the
patient alone, and form B (a similar questionnaire written in the third person) is answered
by the patient's care giver blind to the patient's
answers in form A. The final score is the difference between total scores obtained by substracting form B from form A. Thus positive
scores indicate that the care giver rated the
patient as more impaired than the patient's
own evaluation (the patient was less aware of
his or her cognitive and emotional deficits).
We have recently showed the reliability and
validity of this scale.

Group with dementia and Parkinson's disease
This group comprised 33 consecutive patients
meeting both the United Kingdom Parkinson's
Disease Society brain bank clinical criteria for
Parkinson's disease"3 and the DSM-IV criteria
of dementia due to Parkinson's disease'4 who
were examined between January 1993 and
December 1994. All patients had typical clinical
features of Parkinson's disease and responded
to levodopa. Patients with a history of cognitive
decline before or less than one year after the
onset of Parkinson's disease were excluded.
Thirty three out of a consecutive series of 111 Bech mania scale'8
patients with Parkinson's disease were This scale assesses the presence and severity of
included in the study. All the demented manic symptoms, such as euphoria, hyperacpatients with Parkinson's disease were assessed tivity, flight of ideas, irritability, hypersexuality, and grandiose delusions.
while in the "on" state.
Each of the 33 demented patients with
Parkinson's disease were matched for age (±2 Pathological laughing and crying scale
years), sex, and mini mental state examination (PLACS) 19
score (± 1 point) with one patient with probable This instrument is an interviewer rated scale
that quantifies aspects of pathological affect,
Alzheimer's disease.
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quarter of patients with Alzheimer's disease.'0
In a recent study, we showed significant cognitive and psychiatric differences between
patients with Alzheimer's disease with or without extrapyramidal motor signs." Thus to
compare cognitive and psychiatric functioning
in patients with Alzheimer's disease and
patients with Parkinson's disease and dementia it is important to screen patients with
Alzheimer's disease for the presence of
extrapyramidal signs.
Finally, to our knowledge studies using the
same comprehensive neuropsychological, neuropsychiatric, and neurological assessments in
cohorts of Alzheimer's disease and demented
patients with Parkinson's disease have not
been carried out. This was the aim of the present study. Patients with Alzheimer's disease
and patients with Parkinson's disease and
dementia were matched for age, sex, and
global cognitive performance. None of the
patients with Alzheimer's disease had resting
tremor, cogwheel rigidity, or bradykinesia.
These groups were compared for cognitive
performance and psychiatric symptoms.

Neuropsychological and psychiatric differences between Alzheimer's disease and Parkinson's disease with dementia

Apathy scale20
The apathy scale includes 14 items which are
scored by the patient's relative or care giver.
Each question has four possible answers,
which are scored from 0 to 3. Thus the apathy
scale score ranges from 0 to 42 points, and
higher scores indicate more severe apathy. We
have verified the reliability and validity of the
apathy scale in Alzheimer's disease.

Irritability scale21
This is a 14 item scale which is rated by the
patient's relative or a care giver. Scores range
from 0 to 42, and higher scores indicate more
severe irritability. We have verified the validity
and reliability of this scale in Alzheimer's disease.2'
Dementia psychosis scale22
This 18 item scale quantifies the severity and
types of delusions in demented patients at the
time of the psychiatric evaluation. It is completed by a psychiatrist during an interview
with the patient and at least one close relative
or care giver. We have shown this scale to be
valid and reliable in Alzheimer's disease.22

Functional independence measure23
This instrument assesses self care, sphincter
control, mobility, locomotion, communication, and social cognition on a low level scale.
Higher scores indicate less impairments in
activities of daily living.
Social ties checklist24
This is a 10 item scale which assesses the
quantity and quality of social supports. Scores
range from 0 to 10, and higher scores indicate
better social supports.
NEUROPSYCHOLOGICAL EXAMINATION

Each patient was assessed by a neuropsychologist blind to neurological and psychiatric findings with the following test battery:
Mini mental state exam (MMSE)25
MMSE is an 11 item examination that has
been found to be reliable and valid in assessing
general cognitive functions and serves as a
cognitve screemng mstrument in patients with
dementia.
Buschke selective reminding test26
This test measures verbal learning and memory during a multiple trial list learning task.
The patient listens to a list of words and

recalls as many words as possible. Each subsequent learning trial involves the presentation
of only those words that were not recalled on
the immediately preceding trial. The outcome
measure was the number of words in long
term storage.

Benton visual retention test27
This test assesses visual perception and nonverbal memory. Patients are exposed to geometric designs for 10 seconds, and are
immediately presented with a card containing
the correct design among three foils. The
patient is asked to select the previously presented design. There are 10 trials.

Digit span28
This subtest of the Wechsler memory scale
examines auditory attention, and includes two
parts. Both consist of seven pairs of number
sequences that the examiner presents at the
rate of one per second. In the first part (digits
forward), the patient is asked to simply repeat a
string of numbers (from two to eight numbers
in length) exactly as it is given. In the second
part (digits backwards) the patient is asked to
repeat the string of numbers (from two to
eight numbers in length) in reversed order.
Wisconsin card sorting test (WCST)'9
This test measures the ability to develop and
apply new concepts, and, subsequently shift
sets, which requires the subjects to suppress a
learned response that was previously correct
and learn a new one. Assessment of the overall
proficiency of the test was judged by the number of categories achieved (maximum 6).
Controlled oral word association test30
This test examines access to semantic information with time constraint. Patients were
instructed to name as many words beginning
with the letter F as they could in one minute.
People's names and proper nouns were not
permitted. The letters A and S were then presented successively, one minute being allowed
for each letter. The score was the combined
number of appropriate words produced in
three minutes.
Raven's progressive matrices3"
This test measures visuospatial reasoning.
Patients are presented with a spatial pattern
problem with one part removed and four pictured inserts, one of which contains the correct pattern. The patient has to select the
correct piece to match the original spatial patterns. The patterns become increasingly complex over trials. The performance score is the
number correctly identified.
Purdue pegboard test32
This test assesses manipulative dexterity. The
apparatus consists of a board containing two
parallel rows of 25 holes each and 50 metal
pegs. Patients are asked to take the pegs with
the preferred (for example, right) hand and
place them as quickly as possible in the right
column of holes during a 30 second period.
The same procedure is repeated with the non-
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including the duration of the episodes, their
relation to external events, degree of voluntary
control, inappropriateness in relation to emotions, and degree of resultant distress. The
reliability and validity of this scale in patients
with Alzheimer's disease have been previously
established. The scale is administered to the
patient and at least one first degree relative or
care giver in close contact with the patient.
The scale consists of 16 items (eight assessing
pathological laughter (PLACS-L) and eight
assessing pathological crying (PLACS-C)),
which are scored from 0 to 3 points.
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than patients with Alzheimer's disease (t =
2-97, df = 64, P < 0-01). Major depression
was
found in 10 patients (30%) with
33
33
No of patients
Parkinson's disease and dementia and two
70 3 (8-2)
71-0 (8-5)
Age (mean y)
30
30
Sex (% women)
patients (6%) with Alzheimer's disease, and
10-5 (5 7)
9-6 (5 9)
Education (mean y)
dysthymia was found in nine patients (27%)
0-6 (1 1)
22-9 (9 8)
UPDRS motor score (mean scores)***
with
Parkinson's disease and dementia and
Values in parentheses are SD. PD = Parkinson's disease; AD = Alzheimer's disease.
nine
(27%) with Alzheimer's disease.
patients
***p < 0-0001.
A hypothesis of unequal frequency of major
preferred hand, and the score is the number of depression based on the presence of
pins inserted in the time for each hand.
Parkinson's disease-dementia or Alzheimer's
disease was statistically substantiated (X2 =
STATISTICAL ANALYSIS
7d1, df = 2, P < 005). On the other hand,
Groups were compared by multivariate analysis patients with Alzheimer's disease showed sigof covariance (MANCOVA), and post hoc t nificantly higher AQ-D scores (more severe
tests, when appropriate. Frequency distribu- anosognosia; t = 2-0, df = 64, P < 0 05) and
tions of dichotomous variables were examined significantly higher mania scores than
with contingency tables, and X2 tests were cal- demented patients with Parkinson's disease
culated with a Yates' correction for cell sizes (t = 1-96, df = 64, P = 0 05). No significant
<5. For all analyses, tests were two tailed.
between group differences were found for the
PD dementia group

AD group

remaining psychiatric variables.
Results

NEUROPSYCHOLOGICAL FINDINGS (TABLE 3)

DEMOGRAPHIC AND NEUROLOGICAL FINDINGS
(TABLE 1)

Due to scheduling problems or patients'
refusal three patients with Alzheimer's disease
and five with dementia and Parkinson's disease could only complete part of the neuropsychological evaluation and had to be excluded
from the statistical analysis. However, no significant differences in age and MMSE scores
were found between the groups with
Alzheimer's disease or Parkinson's disease
with dementia that completed the neuropsychological examination (age: Alzheimer's
disease group (mean (SD) 69-9 (8 3),
Parkinson's disease-dementia group 70 5
(8K1) (F(1,56) = 0 07, NS); MMSE scores
21-1 (5.7) v 20-0 (6 7) respectively (F(1,56)
= 0 44, NS)). MANCOVA for neuropsychological tasks (using HAM-D scores as a
covariate) showed a significant main effect
(Wilks' lambda = 070, df = 7,45, P < 0-05).
On individual comparisons, patients with
Parkinson's disease and dementia had a significantly worse performance on the Raven's progressive matrices (F(1,51) = 8-10, P < 0.01).
The Parkinson's disease with dementia group
also showed a significantly worse performance
on the Purdue pegboard test than patients
with Alzheimer's disease (right hand
F(1,53) = 15-4, P < 0-001); left hand F(1,53)
= 22-7, P < 0-0001). No other significant
between group differences were found for the
remaining neuropsychological tasks.

The Alzheimer's disease and the demented
Parkinson's disease groups were matched for
age and sex, and there were no significant
between group differences in education. One
patient with Parkinson's disease (3%) was in
Hoehn and Yahr stage 1, 10 patients (31%)
were in stage 2, 16 patients (48%) in stage 3,
five patients (15%) in stage 4, and one (3%) in
stage 5. The mean (SD) daily levodopa dosage
for the Parkinson's disease-dementia group
was 519 (410) (range: 0-1250) mg/day, and
none of the patients were on anticholinergic
drugs.
PSYCHIATRIC FINDINGS (TABLE 2)

Demented patients with Parkinson's disease
showed significantly higher HAM-D scores
Table 2 Psychiatric findings
Hamilton depression scale*

Major depression (% patients)*
Dysthymia (%)
No depression (%)
Bech mania scale (mean)t

Psychosis dementia scale (mean)
Functional independence measure
Anosognosia quest-dementia*
Irritability scale
Apathyscale
Pathological laughing scale
Pathological crying scale
Social ties checklist

PD dementia group

AD group

12 6 (8 8)
30
27
43
0

7-1 (5 6)
6
27
67
2-0 (5-9)
1 7 (2-7)
64 7 (8-0)
12 1 (22-4)
12-6 (9-3)

1-0 (1 9)

60-9 (12-4)
2-2 (14-1)
10-4 (7-3)

17-8(79)
0
2-1 (3 7)
3-6 (1-8)

15-5(11-1)
0 5 (2-6)
4-4 (5 3)
3 4 (1-6)

Values in parentheses are SD.
*P < 005; tP < 005.

Table 3 Neuropsychologicalfindings
PD dementia group

Mini mental state examination
Raven's progressive matrices (%)*
Winconsin card sorting test (categories)
Word controlled association test
Buschke selective reminding test
Benton visual retention test
Digits forward
Digits backward
Purdue pegboard test-right*
Purdue pegboard test-left*
Values in parentheses are SD.
*p < 0 05.

(6 5)
(23 2)
(2 1)
(9 2)
(18-6)
(2-2)
(1-3)
(0 9)
6-7 (3 4)
6-5 (3 3)

20 3
24 7
2-6
28-3
32-3
50
5-2
3-3

AD group
20-3
48-3
2-5
30 7
28 8
55
51
3-2
97
10-0

(6 2)
(34-1)
(2-0)
(11-8)
(23-1)
(2-4)
(0 9)
(1-0)
(2 2)
(2-4)

Discussion
We compared the type and severity of cognitive impairments as well as the prevalence of
psychiatric disorders in groups of patients with
either Alzheimer's disease or Parkinson's disease and dementia. The groups were matched
for age, sex, and MMSE score. Significant
between group differences in both neuropsychological and psychiatric variables were
noted. Demented patients with Parkinson's
disease had significantly more severe deficits
on a task of visuospatial reasoning and performed more slowly on a motor task than did
patients with Alzheimer's disease. Demented
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Benson: the demented group with Parkinson's
disease showed more severe motor slowing
and a higher prevalence of major depression,
whereas patients with Alzheimer's disease
showed significantly more severe anosognosia
and disinhibition. On the other hand, between
group differences on neuropsychological testing were restricted to a single task of visuospatial reasoning.
Several studies have examined neuropsychological differences between patients with
cortical and subcortical dementias (mostly
Alzheimer's disease v Parkinson's disease,
Huntington's disease, or progressive supranuclear palsy).6 - Some studies using screening measures of global cognitive performance
did not find significant differences between
patients with cortical and subcortical dementias,5 but studies using more comprehensive
neuropsychological evaluations have shown
significant between group differences.6 7 3840
Cummings et al 39 compared patients with
Alzheimer's disease and demented patients
with Parkinson's disease and a similar global
severity of cognitive impairment. They found
that whereas patients with Alzheimer's disease
had more severe anomia and less information
content in spontaneous speech, demented
patients with Parkinson's disease had more
grammatically simplified utterances and
dysarthria. Freedman and Oscar-Berman40
reported greater impairment on a delayed
alternation task in patients with Alzheimer's
disease than in demented patients with
Parkinson's disease, but no significant
between group differences on delayed
response tasks. Litvan et al'8 reported more
severe deficits on tests of executive function
among demented patients with Parkinson's
disease, whereas patients with Alzheimer's disease showed greater impairment on tasks of
semantic and episodic memory. Similar findings were reported by Pillon et al.6
In the present study we found demented
patients with Parkinson's disease to be
significantly more impaired on the Raven's
progressive matrices than patients with
Alzheimer's disease with a similar severity of
dementia. This test requires the subject to
conceptualise spatial, design and numerical
relations, ranging from very concrete to very
abstract designs. Deficits in visuospatial perception and abstraction have been reported in
patients with Parkinson's disease even in the
absence of overt dementia,4' and it is possible
that deficits in visuospatial reasoning are further compromised early in the dementia of
Parkinson's disease. Similar findings were
reported by Sahakian et a142 who found that
patients with Parkinson's disease performed
significantly worse than patients with
Alzheimer's disease on tests of visual discrimination learning and attentional set shifting.
However, we did not find significant differences between patients with Alzheimer's disease and demented patients with Parkinson's
disease in other cognitive domains, such as
verbal and visuospatial memory, attention, set
alternation, and verbal fluency. Thus differential impairments in cognitive abilities in corti-
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patients with Parkinson's disease showed a significantly higher frequency of major depression but patients with Alzheimer's disease
showed more severe anosognosia and disinhibition.
Some limitations of our study should be
pointed out. One important issue is whether
patients with Parkinson's disease and dementia may have had other psychiatric diagnoses,
such as Alzheimer's disease with extrapyramidal signs. This is unlikely as all our demented
patients with Parkinson's disease had a positive response to levodopa, and we have
recently shown that patients with Alzheimer's
disease with extrapyramidal signs do not have
improved motor function after levodopa.'0
Moreover, all our patients with Parkinson's
disease and dementia had the onset of cognitive impairment more than one year after the
onset of motor deficits. The second limitation
was that we had no neuropathological confirmation of our clinical diagnoses, and whether
our patients with Parkinson's disease may have
the neuropathological changes of a diffuse
Lewy body disease cannot be ruled out.
However, whereas patients with diffuse Lewy
body disease usually show no or only a mild
and transient response to dopaminergic agonists,33 our patients with Parkinson's disease
and dementia showed a consistently positive
response to levodopa. McKeith et al have
recently proposed that the presence of fluctuation cognitive impairments affecting both
memory and higher cortical functions, as well
as hallucinations and paranoid delusions, mild
spontaneous extrapyramidal features, and
repeated unexplained falls may characterise
patients with Lewy body dementia.34 As this
neuropsychiatric syndrome usually starts
before the onset of extrapyramidal signs, it is
highly unlikely that patients with Lewy body
dementia were included in our group with
Parkinson's disease and dementia. Another
limitation is that we assessed our patients with
Parkinson's disease after the intake of their
regular dose of levodopa. Although their
cognitive performance might have been worse
without levodopa, several studies could not
show significant differences in cognitive performance for on versus off levodopa among
patients with Parkinson's disease.35 The
possible influence of levodopa on behavioural
problems such as apathy and anosognosia
should be examined in future studies. Finally, it
could be argued that among patients with
Parkinson's disease the HAM-D may rate
extrapyramidal symptoms as depressive complaints. However, we showed the validity of
the autonomic and affective symptoms of
depression rated in the HAM-D for the
diagnosis of dysthymia and major depression
in Parkinson's disease.36
Cummings and Benson' suggested that cortical and subcortical dementias differ in terms
of motor disorders, profile of cognitive deficits,
and prevalence of psychiatric disorders, but to
our knowledge no systematic study of all these
variables in the same cohort of patients has
been carried out. Our study offers some support for the hypothesis of Cummings and
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delusions, apathy, irritability, and emotional
lability. This shows that, similar to neuropsychological findings, differences in psychiatric
disorders between cortical and subcortical
dementias are not widespread but may be
restricted to specific psychiatric domains.
In conclusion, our study showed significant
psychiatric differences between patients with
Alzheimer's disease and patients with
Parkinson's disease with dementia matched
for age, sex, and severity of dementia. On the
other hand, neuropsychological differences
were mild and restricted to a single cognitive
domain. Future studies should examine the
association between sex and psychiatric disorders in demented patients, and determine
whether specific deficits in cortical metabolic
activity may account for psychiatric differences
between cortical and subcortical dementias.
This study was partially supported by grants from the Rail
Carrea Institute of Neurological Research, the Fundacion
Perez Companc, and the CONICET. We thank Dr Fred
Bylsma for his most helpful comments.
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cal and subcortical dementias are not widespread and may be restricted to specific cognitive domains. Most of our patients with
Alzheimer's disease and demented patients
with Parkinson's disease were in the early
stages of the illness, which may have contributed to the small difference between
groups in cognitive performance.
Whereas Cummings and Benson' suggested
that the prevalence of depression, anosognosia, and disinhibition may be different in
cortical and subcortical dementias, to our
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with Parkinson's disease matched for age, sex,
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whereas major depression was significantly
more prevalent in demented patients with
Parkinson's disease, anosognosia, and disinhibition were more severe in patients with
Alzheimer's disease.
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between group differences in the severity of
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