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Background: The relation between dementia with Lewy bodies (DLB) and Parkinson’s disease with
dementia (PDD) is unknown.
Objectives: To compare the cognitive profiles of patients with DLB and PDD, and compare those with
the performance of patients with a subcortical dementia (progressive supranuclear palsy) and a corti-
cal dementia (Alzheimer’s disease).
Design: Survey of cognitive features.
Setting: General community in Rogaland county, Norway, and a university dementia and movement
disorder research centre in the USA.
Patients: 60 patients with DLB, 35 with PDD, 49 with progressive supranuclear palsy, and 29 with
Alzheimer’s disease, diagnosed by either standardised clinical procedures and criteria (all PDD and
Alzheimer cases and 76% of cases of progressive supranuclear palsy), or necropsy (all DLB cases and
24% of cases of progressive supranuclear palsy). Level of dementia severity was matched using the
total score on the dementia rating scale adjusted for age and education.
Main outcome measures: Dementia rating scale subscores corrected for age.
Results: No significant differences between the dementia rating scale subscores in the PDD and DLB
groups were found in the severely demented patients; in patients with mild to moderate dementia the
conceptualisation subscore was higher in PDD than in DLB (p = 0.03). Compared with Alzheimer’s dis-
ease, PDD and DLB had higher memory subscores (p < 0.001) but lower initiation and perseveration
(p = 0.008 and p=0.021) and construction subscores (p = 0.009 and p = 0.001). DLB patients had a
lower conceptualisation subscore (p = 0.004). Compared with progressive supranuclear palsy, PDD
and DLB patients had lower memory subscores (p < 0.001).
Conclusions: The cognitive profiles of patients with DLB and PDD were similar, but they differed from
those of patients with Alzheimer’s disease and progressive supranuclear palsy. The cognitive pattern in
DLB and PDD probably reflects the superimposition of subcortical deficits upon deficits typically associ-
ated with Alzheimer’s disease.

Dementia with Lewy bodies (DLB) and Parkinson’s
disease with dementia (PDD) are common syndromes
characterised by parkinsonism and dementia. There are

few comparisons of the clinical presentations of these
syndromes, and differentiation between the disorders may
occasionally be difficult in clinical practice.1 2 Moreover,
although there is some evidence suggesting pathological,3

neurochemical,4 and clinical5 similarities, the nosological rela-
tion between the two syndromes has yet to be resolved.

The cognitive impairment in DLB is characterised by
marked deficits in attention and in executive, visuospatial, and
constructional abilities.6 Memory is also impaired, although
recall is relatively spared when compared with Alzheimer’s
disease.7 A similar pattern of cognitive impairment is found in
Parkinson’s disease.8 Nevertheless, two studies that directly
compared cognition in PDD and DLB reported more executive
dysfunction in the latter.9 10 However, the mean mini-mental
state examination (MMSE)11 score was only 12.5 in the DLB
group compared with a nearly normal score of 24.1 in the Par-
kinson’s disease group.9

To ensure that any between-group differences in subtest
profiles are attributable to differences in the underlying nature
of the two diseases rather than to differences in the global
level of dementia, the two groups should be matched for over-
all severity of dementia. In the study by Downes et al,10

clinically diagnosed PDD and DLB cases were carefully

matched for dementia severity, but the study sample was

small (only 10 patients in each group), the subjects were

rather young (mean ages 64.9 and 66.4 years, respectively),

and the level of cognitive impairment was mild (mean verbal

IQ 97.2 and 94.1, respectively). Accordingly, the representa-

tiveness of these samples can be questioned.

Cortical and subcortical pathologies occur in both DLB and

PDD, with potential implications for cognitive function, but the

brain structures contributing to the cognitive impairment are

still not clearly identified. Furthermore, differentiation of

patients with DLB or PDD from those with dementia syndromes

characterised by symptoms of mainly cortical pathology, such as

Alzheimer’s disease, or subcortical pathology, such as progres-

sive supranuclear palsy, may be difficult.1 Knowledge of the

cognitive patterns in DLB and PDD in comparison with

Alzheimer’s disease and progressive supranuclear palsy could

provide information about factors contributing to the cognitive
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dysfunction in these disorders, and could aid in the clinical
diagnosis of dementia with parkinsonian syndromes and
provide information on the nosological status of PDD and DLB.

With these aspects in mind, we used the dementia rating
scale12—a brief measure of general cognitive status commonly
used in both clinical practice and research—to study the per-
formance of relatively large samples of patients with PDD,
DLB, progressive supranuclear palsy, and Alzheimer’s disease
with similar levels of overall dementia. We hypothesised that
the cognitive profiles of PDD and DLB cases are rather similar
and are consistent with the presence of both cortical and sub-
cortical dysfunction, in contrast with syndromes of cortical
dementia (Alzheimer’s disease) and subcortical dementia
(progressive supranuclear palsy).

METHODS
Subjects
Parkinson’s disease
PDD patients were recruited from a community based cohort

of subjects with Parkinson’s disease in the county of Rogaland,

Norway.13 They were evaluated using a comprehensive battery

of neurological, psychiatric, and neuropsychological tests at

four year intervals for eight years. The cohort was acquired

after a detailed search, and probably represents the entire Par-

kinson’s disease population in the region (see Tandberg et al
for details13). Patients who developed dementia more than one

year after the onset of parkinsonism were included. In order to

exclude DLB from this group, patients with dementia,

repeated falls, or hallucinations at disease onset, or dementia

at the primary evaluation, were not included.
A diagnosis of clinical definite, probable, or possible Parkin-

son’s disease was made according to previously published
criteria.14 In order to obtain a homogeneous population with a
high diagnostic specificity for Parkinson’s disease, only
subjects with definite Parkinson’s disease were included in the
study. This required that a patient had resting tremor and at
least two of the three other cardinal signs of akinesia, rigidity,
and postural abnormalities. Unilateral onset and development
of parkinsonism as well as a good to excellent response to a
dopaminergic agent were also required.

Atypical features such as early falls, autonomic failure, or
dementia, and pyramidal signs, cerebellar signs, or supranu-
clear gaze palsy on examination excluded the diagnosis of
clinically definite Parkinson’s disease. Additional exclusion
criteria were other diseases that could explain the symptoms,
radiological structural brain abnormalities not compatible
with a diagnosis of Parkinson’s disease, a history of alcohol or
substance abuse in the past year, head trauma with loss of
consciousness, and psychiatric disorders other than depres-
sion requiring treatment preceding the onset of the current
disease.

Dementia with Lewy bodies
We included all 62 patients with necropsy confirmed DLB

from the Alzheimer Research Center in San Diego (University

of California San Diego) in whom the dementia rating scale

had been administered during life. All these were diagnosed as

having dementia at the time of their initial evaluation. They

had received yearly physical, neurological, and neuropsycho-

logical assessments. Informed consent for necropsy was

obtained from the next of kin immediately after the patient’s

death. Twenty three of the patients have been reported

previously.15 The procedures that were used to prepare and

study the brains of the DLB patients have been described in

detail before.16 The neuropathological diagnosis of DLB

required the presence of subcortical and cortical Lewy bodies.

The majority of the DLB subjects also had some degree of neo-

cortical senile plaque formation.

Progressive supranuclear palsy
The patients with progressive supranuclear palsy were 55 con-

secutive outpatients with this condition presenting to the

National Institutes of Neurological Disorders and Stroke

(NINDS), Bethesda, Maryland, USA, for evaluation and

participation in research studies, and who fulfilled the

research criteria of the NINDS-SPSP (Society for Progressive

Supranuclear Palsy) for the diagnosis of definite (n = 13),

probable (n = 34), or possible (n = 8) progressive supranu-

clear palsy.17 Definite progressive supranuclear palsy required

eventual neuropathological confirmation. The reliability and

validity of the “possible” and “probable” NINDS-SPSP criteria

for the diagnosis of this condition are high (as confirmed by

pathology18). This is particularly the case for “probable” diag-

nosis (positive predictive value and specificity, 100%).

Alzheimer’s disease
We analysed the dementia rating scale scores from 39 consecu-

tive patients with Alzheimer’s disease attending the section of

geriatric psychiatry, Rogaland Psychiatric Hospital, Stavanger,

Norway. They had no clinically significant psychiatric symp-

toms. They were diagnosed according to ICD-10 criteria for

Alzheimer’s disease.19 The diagnosis was based on interviews

with patients and caregivers, cognitive testing, physical exam-

ination, routine blood tests, and cranial computed tomography.

None of the patients had parkinsonism.

Procedures
All patients, and when appropriate their carers, gave informed

consent for participation in this research study. The dementia

rating scale and the MMSE were administered according to

standardised instructions. The dementia rating scale is divided

into five subtests, measuring attention, initiation and perse-

veration, construction, conceptualisation, and memory. For

individuals with Parkinson’s disease, the scale has been shown

to be a valid mental screening test of cognitive functioning,

and the subtests show strong convergent and discriminant

validity.20 To obtain the maximum number of patients with

dementia, we used the most recent evaluation of the patients

with Parkinson’s disease. Those with motor fluctuations were

assessed in the “ON” phase. The stage of parkinsonism in the

patients with Parkinson’s disease and progressive supranu-

clear palsy was rated by a neurologist using the Hoehn and

Yahr scale.21 The presence of depression was determined by a

composite score of 3 or more on the neuropsychiatric

inventory depression item22 in Parkinson’s disease, progressive

supranuclear palsy, and Alzheimer’s disease, and by the diag-

nostic interview schedule23 in the DLB group. Although the

neuropsychiatric inventory is caregiver based, it significantly

correlates with standard patient based rating scales of

depression.22

Statistical analysis
Performance on the dementia rating scale is sensitive to age

and education, but not sex.24 25 To adjust for differences in age

and education in the groups, the total score on the dementia

rating scale was converted to an age and education adjusted

score.24 The adjusted scale scores range between 2 (most

impaired, < 1st centile) and 18 (best possible performance,

> 99th centile). For dementia rating scale subscores, only age

corrected scores are available. As the pattern of cognitive

functioning may differ for different ranges of overall cognitive

function, a distinction was made between subjects with mild

to moderate and severe dementia, based on the age and edu-

cation corrected total score on the dementia rating scale. The

cut off scores were chosen so as to obtain balanced number of

patients in each category, as follows: mild to moderate

dementia, a score between 4 and 7 (that is, 2nd to 18th centile

range); severe dementia, a score below 4 (below the 2nd cen-

tile).

We used χ2 tests for categorical variables, while between-

group comparisons of continuous variables—including the

age adjusted dementia rating scale subscores—were analysed
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by one way analysis of variance (ANOVA) using SPSS version

11.0.1. The mild to moderate and severe dementia subgroups

were analysed separately. If significant differences emerged,

Scheffé post hoc tests were used for pairwise comparisons.

Because there is a strong concentration of age adjusted

memory scores at and near the lowest possible value, the

Alzheimer group was excluded from these analyses for the

memory scale. Memory scores for the Alzheimer group were

compared with homogeneous subsets from the ANOVA analy-

ses by exact median tests and exact χ2 test for the number of

lowest possible scores, using the program StatXact.26

RESULTS
Thirty five cases of PDD, 60 of DLB, 49 of progressive supranu-

clear palsy, and 29 of Alzheimer’s disease had mild to moder-

ate or severe dementia; thus the study sample consisted of 173

subjects. The mean (SD) duration of parkinsonism preceding

the onset of dementia in the PDD group was 12.3 (4.8) years.

The mean Hoehn and Yahr stage was 3.5 (0.9) in the patients

with Parkinson’s disease and 3.8 (0.7) in the patients with

progressive supranuclear palsy (NS). Other clinical and demo-

graphic characteristics are shown in table 1. The groups

differed with regard to sex, age, years of education, MMSE,

and total score on the raw dementia rating scale. There were

mostly small, but statistically significant, differences in the

age and education corrected total scores on the dementia rat-

ing scale in the groups with mild to moderate dementia

(F = 14.6; df = 3,53; p < 0.001) and severe dementia

(F = 13.3; df = 3,112; p < 0.010).

The pairwise comparisons showed that in the mild to mod-

erately demented cohort, the age and education corrected

total score on the dementia rating scale in the Alzheimer

group was significantly higher than in the PDD and DLB

groups, while the other groups did not differ substantially; in

the severely demented cohort, the score in the PDD group was

significantly higher than in the DLB and progressive supranu-

clear palsy groups, and higher in the Alzheimer group than in

the DLB group.

Depression was diagnosed in five patients with PDD (18%),

in nine with DLB (15%), in nine with progressive supranuclear

palsy (18%), but in none of the Alzheimer cases (p = 0.115).

All patients with PDD, 10 patients with progressive supranu-

clear palsy (20%), and two patients with DLB (3%) were tak-

ing antiparkinsonian agents. Psychotropic drugs with poten-

tially adverse effects on cognition (tricyclic antidepressants,

benzodiazepines, traditional antipsychotics) were being used

by seven patients with PDD (20%), six with DLB (10%), and

six with progressive supranuclear palsy (12%), but by none of

the patients with Alzheimer’s disease (p = 0.085). There were

no significant associations between age and education

adjusted total scores on the dementia rating scale and the
presence or severity of depression or the use of psychotropic
agents in any of the patient groups.

In the mild to moderate dementia cohort, the one way
ANOVA showed highly significant between-group differences
for the age adjusted dementia rating scale subscores
“initiation and perseveration” (F = 6.7, p = 0.001), “construc-
tion” (F = 5.5; p = 0.002), “conceptualisation” (F = 6.9;
p = 0.001), and “memory” (F = 16.3 ; df = 2,43; p < 0.001),
but not for “attention” (F = 0.7, p = 0.57) (df = 3,53 for all
analyses except “memory”). In the cohort with severe demen-
tia, the groups differed significantly on the subscores for
“construction” (F = 8.9; p < 0.001) and “memory” (F = 32.3;
df = 2,95; p < 0.01). There was a non-significant trend
towards a difference on the “conceptualisation” subscore
(F = 2.5; p = 0.06), but there were no differences in the sub-
scores for “attention” (F = 1.7; p = 0.12) and “initiation and
perseveration” (F = 0.5; p = 0.7; df = 3,112 for all analyses
except “memory”).

The post hoc pairwise analyses showed that in the severe
dementia cohort there were no significant differences between
the PDD and DLB groups, but in the mild to moderate cohort,
the “conceptualisation” subscore was higher in the PDD than
in the DLB group (p = 0.03). PDD patients had lower scores
than Alzheimer’s disease patients on the subscores for “initia-
tion and perseveration” (p = 0.008) (mild to moderate
dementia) and “construction” (p = 0.009) (severe dementia).
DLB patients had lower scores on the subscores for “initiation
and perseveration” (p = 0.021) and “conceptualisation”
(p = 0.004) (mild to moderate dementia) and “construction”
(p = 0.001) (severe dementia) than patients with Alzheimer’s
disease (figs 1 and 2).

Significant differences between the PDD, DLB, and progres-
sive supranuclear palsy groups were found on the “memory”
subscore for both mild to moderate (F = 117.3; df = 2,43;
p < 0.0001) and severe dementia (F = 32.3; df = 2,95;
p < 0.0001). As seen in figs 1 and 2 it was mainly the progres-
sive supranuclear palsy group that differed from the others,
with higher “memory” scores than the PDD and DLB groups
(p < 0.001). The “memory” scores of the PDD and DLB groups
were not significantly different either for the mild to moderate
or the severe dementia range. The “memory” scores were
lower in the Alzheimer group than in the PDD and DLB groups
with either mild to moderate dementia (p = 0.002) or severe
dementia (p = 0.018). The proportion of patients with the
lowest possible score (2) was significantly higher in the
Alzheimer group than in the PDD group (p = 0.0007 for mild
to moderate dementia and p = 0.018 for severe dementia).

Similarly, the “memory” scores were lower in the Alzheimer

group than in progressive supranuclear palsy, both in mild to

moderate dementia (p = 0.0001) and in severe dementia

Table 1 Characteristics of the patients

Mild to moderate dementia Severe dementia

PDD (n=17) DLB (n=9) PSP (n=20) AD (n=11) PDD (n=18) DLB (n=51) PSP (n=29) AD (n=18)

Age at testing (years) 77.2 (5.6) 73.2 (7.2) 66.8 (5.7)** 80.5 (4.0) 79.1 (5.9) 74.3 (5.7)* 68.1 (6.0)**†† 77.9 (5.1)
Female (%) 24 56 45 91* 72 73 28*†† 72
Duration of disease (years) 15.4 (5.0) 1.9 (2.1)** 3.7 (2.3)** 2.6 (1.6)** 14.7 (5.5) 4.0 (2.7)** 4.8 (2.3)** 3.1 (2.2)**
Education (years) 9.5 (4.1) 12.0 (4.6) 13.3 (4.0)* 8.6 (2.2) 9.4 (3.5) 14.2 (2.9)** 14.5 (2.8)** 9.1 (3.8)††
MMSE score 23.6 (2.6) 23.9 (2.8) 28.1 (2.4)**† 22.3 (3.4) 16.6 (4.5) 17.7 (6.3) 26.0 (5.0)**†† 18.2 (3.6)
DRS score, uncorrected 120.6 (7.0) 118 (10.8) 125.7 (5.3) 125.5 (3.8) 87.5 (23.4) 95 (20.7) 108.6 (16.4)*† 104.6 (9.4)
DRS scores, corrected for
age and education

4.8 (1.4) 3.9 (1.2) 4.6 (1.3) 7.1 (1.0)**†† 2.1 (1.0) 0.9 (1.0)** 1.2 (1.0)* 2.4 (0.8)††

Values are mean (SD).
The diagnostic groups were compared separately in the mild and moderate-severe dementia groups using one way analysis of variance. Scheffé’s post
hoc test was used for pairwise comparisons. Sex distribution was compared using χ2 tests.
Different from PDD: *p < 0.05, **p < 0.001; different from DLB: †p < 0.05; ††p < 0.001.
AD, Alzheimer’s disease; DRS, dementia rating scale; DLB, dementia with Lewy bodies; MMSE, mini-mental state examination; PDD, Parkinson’s disease
with dementia; PSP, progressive supranuclear palsy.
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(p < 0.0001). The proportion of patients with the lowest pos-

sible score was higher in the Alzheimer group than in the

group with progressive supranuclear palsy (p = 0.0001 in

both severity groups).

DISCUSSION
Our main finding was a similar pattern of cognitive

impairment in patients with PDD and DLB who had severe

dementia, and on four of the five subscores in those with mild

to moderate dementia. This finding extends recent compara-

tive studies of motor,9 psychiatric,27 and attentional5 distur-

bances in PDD and DLB, highlighting the similarities between

these syndromes. Given the neurochemical (for example, the

cholinergic deficits3) and pathological (cortical Lewy bodies4)

similarities in PDD and DLB, the clinical similarities are not

surprising. The current distinction between these two

conditions is based upon the timing of symptom onset.

Patients are classified as having DLB when cognitive

impairment or hallucinations present before or within one

Figure 1 Dementia rating scale subscores in patients with mild to moderate dementia presented as the mean estimates and standard errors.
*p < 0.05, **p < 0.01, ***p < 0.001. AD, Alzheimer’s disease; DLB, dementia with Lewy bodies; DRS, dementia rating scale; MMSE,
mini-mental state examination; PDD, Parkinson’s disease with dementia; PSP, progressive supranuclear palsy.

Figure 2 Dementia rating scale subscores in patients with severe dementia presented as mean estimates and standard errors. *p < 0.05; **p
< 0.01; ***p < 0.001. AD, Alzheimer’s disease; DLB, dementia with Lewy bodies; DRS, dementia rating scale; MMSE, mini-mental state
examination; PDD, Parkinson’s disease with dementia; PSP, progressive supranuclear palsy.
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year of the onset of parkinsonism; they are classified as having

PDD when the parkinsonism precedes the dementia by more

than one year.28 On the basis of recent findings, PDD and DLB

might better be viewed as parts of a spectrum of Lewy body

disorders.
On the other hand, as both our study and a previous one10

show that executive function in patients with mild dementia
and DLB is more impaired than in patients with mild PDD, it
is hypothesised that the involvement of the frontal cortex
occurs later in PDD. The dementia rating scale does not permit
further evaluation of what leads to the memory disturbance in
these two disorders, as we cannot determine whether patients
fail to encode or to retrieve information. This would be neces-
sary to establish whether the deficit results from lesions in the
hippocampus or in the frontal cortex. Alternatively, it is possi-
ble that the between-group minor differences at early disease
stages may reflect the heterogeneity of the underlying lesions
in PDD and DLB (Lewy bodies, amyloid plaques, parkinsonism
associated with other disorders, vascular disease).

We found that the cognitive pattern of patients with DLB
and PDD differed from that of patients with cortical dementia
(Alzheimer’s disease) and subcortical dementia (progressive
supranuclear palsy). On the memory subscale of the dementia
rating scale—which is related to hippocampal atrophy29—the
DLB and PDD subjects were more impaired than the patients
with progressive supranuclear palsy, and less impaired than
the patients with Alzheimer’s disease. These findings are con-
sistent with previous reports.7 15 30–32 Hippocampal atrophy is
found in Parkinson’s disease33 and DLB,34 and is more
pronounced in DLB than in progressive supranuclear palsy.34

The “initiation and perseveration” subscore, related to frontal
atrophy, and the “construction” score, related to bilateral tem-
poral atrophy,29 were less impaired in Alzheimer’s disease than
in PDD and DLB, consistent with previous studies.15 30 The
cognitive pattern in patients with DLB and PDD may be char-
acterised as reflecting the superimposition of fronto-
subcortical cognitive deficits upon the cognitive deficits
typically associated with Alzheimer’s disease.

A confounding factor in this study was that diagnostic
group was segregated by research centre. Thus the findings
may have been influenced by different approaches to diagno-
sis or evaluation. However, the clinical diagnoses were based
on standardised procedures and criteria, and the diagnosis of
all DLB patients and of at least 85% of patients with progres-
sive supranuclear palsy was either confirmed by necropsy
using standardised criteria (definite) or met the definite clini-
cal criteria (100% accuracy). The PDD patients were followed
longitudinally by the same neurologists for at least four years,
a procedure that has been shown to yield a highly accurate
clinical diagnosis.35

The clinical presentation of PDD and DLB patients overlaps.
Thus care was taken to ensure a high specificity of diagnosis in
both groups. All DLB patients were demented at their first
evaluation, and the clinical diagnosis was confirmed by
necropsy in every case. All PDD patients were cognitively
intact and without hallucinations at their first evaluation, and
the mean duration of Parkinson’s disease before dementia
began was 12.4 years. The DLB and PDD groups were therefore
distinguished clinically according to current criteria.28

It could be argued that the dementia rating scale may not be
sensitive or comprehensive enough to detect possible differ-
ences between patients with DLB and PDD. For example, the
construction subscale has been shown to have less than opti-
mal discriminant validity20; however, the other four subscales
of the dementia rating scale have strong convergent and
discriminant validity.36 They account for more of the variabil-
ity in the performance on a comprehensive battery of tests
assessing a wide range of cognitive functions in Parkinson’s
disease patients than the MMSE or a selection of neuro-
psychological tests known to be sensitive to specific cognitive
deficits in Parkinson’s disease.20 Previous studies,15 30 37 as well

as our results, show that the dementia rating scale can differ-
entiate between different types of dementia, suggesting that
this is in fact a sensitive and valid measure of impairment of
different cognitive domains. As the dementia rating scale
measures executive functions, it is more sensitive to frontal
dysfunction—the main cognitive problem in patients with
progressive supranuclear palsy—whereas the MMSE is
relatively insensitive to frontal dysfunction. This is shown by
the higher MMSE scores in patients with progressive
supranuclear palsy, suggesting that the dementia rating scale
is useful for assessing cognition in these patients.
Nevertheless, it is possible that detailed neuropsychological
testing would have identified more widespread differences
between the DLB and PDD patients. This issue needs further
investigation.

Furthermore, our groups differed with regard to sample
selection. The PDD patients were drawn from an epidemio-
logical population of cases of Parkinson’s disease and
therefore represent the full spectrum of disease severity and
presentation. The DLB and progressive supranuclear palsy
groups, on the other hand, were referrals to university
dementia or movement disorder research centres, introducing
a potential bias towards the inclusion of more severely
affected or complicated cases and the exclusion of mildly
affected cases. The groups differed with regard to age, sex, and
years of education, and their performance on the dementia
rating scale is influenced by age and the level of education, but
not by sex.24 25 To control for potential bias based on
demographic differences, the overall level of dementia was
based on age and education corrected norms, and the demen-
tia rating scale subscores were converted to age corrected
scores. An education based differential influence on the
dementia rating scale performance cannot be entirely
excluded, however.

The strengths of our study include the relatively large sam-
ples, the prospective design that aided in the diagnosis of PDD,
and the necropsy confirmation in DLB—the most difficult of
the syndromes to diagnose clinically—and in 24% of the
patients with progressive supranuclear palsy. The DLB and
progressive supranuclear palsy groups are among the largest
cohorts yet reported, and the PDD group was community
based. Thus the patient groups may be representative of
patients with these brain diseases. The overall severity of
dementia was comparable in the four diagnostic groups. How-
ever, there were small between-group differences, particular in
patients with severe dementia. It is possible that these differ-
ences may have influenced the pattern of cognition differen-
tially in the four groups.

Conclusions
A similar pattern of cognitive impairment was found in

patients with PDD and DLB with severe dementia, and was

different from that in patients with cortical and subcortical

dementia. Our findings suggest but do not prove that the

underlying mechanisms of cognitive decline in Parkinson’s

disease are similar to those in DLB, but different from those in

Alzheimer’s disease and progressive supranuclear palsy.

. . . . . . . . . . . . . . . . . . . . .
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