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DEMENTIA AND MILD COGNITIVE IMPAIRMENT 
IN PATIENTS WITH PARKINSON’S DISEASE

Gloria Maria Almeida Souza Tedrus1, Lineu Corrêa Fonseca1, Grace Helena Letro1,  
Alexandre Souza Bossoni3, Adriana Bastos Samara4

Abstract – The objective of this research was to assess the occurrence of cognitive impairment in 32 individuals 
(average age: 67.2 years old) with Parkinson’s disease (PD). Procedures: clinical-neurological assessment; 
modified Hoehn and Yahr staging scale (HYS); standard neuropsychological battery of CERAD (Consortium to 
Establish a Registry for Alzheimer’s Disease); Pfeffer questionnaire; and Clinical Dementia Rating. A comparison 
was made with a control group (CG), consisting of 26 individuals with similar age and educational level but 
without cognitive impairment. The PD patients showed an inferior performance in the CERAD battery when 
compared to the CG. Three PD sub-groups were characterised according to cognition: no cognitive impairment 
– 15 cases; mild cognitive impairment – 10; dementia – 7 cases. There was a significant association between 
motor disability (HYS) and the occurrence of dementia. Dementia and mild cognitive impairment frequently 
occur in PD patients and should be investigated in a routine way.
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Demência e transtorno cognitivo leve em pacientes com doença de Parkinson

Resumo – O objetivo desta pesquisa foi avaliar a ocorrência de déficits cognitivos em 32 indivíduos (idade 
média: 67,2 anos) com doença de Parkinson (DP). Procedimentos: avaliação clínico-neurológica, escala de 
Hoehn and Yahr modificada (EHY), bateria neurospicológica do CERAD (Consortium to Establish a Registry for 
Alzheimer’s Disease), questionário de Pfeffer e escore clínico da demência (Clinical Dementia Rating). Foi feita 
comparação com grupo controle (GC) de 26 indivíduos sem declínio cognitivo, com idade e nível educacional 
similares. Os pacientes com DP tiveram desempenho inferior na bateria CERAD, quando comparados ao do GC. 
Foram caracterizados 3 subgrupos com PD segundo a cognição: sem déficits cognitivos - 15 casos; transtorno 
cognitivo leve – 10; demência – 7 casos. Houve associação entre comprometimento motor e ocorrência de 
demência. Demência e transtorno cognitivo leve são freqüentes em pacientes com DP e devem ser investigados 
de modo rotineiro.
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Parkinson’s disease (PD) was initially characterised as a 
movement disorder with preservation of the intellectual 
abilities, but recently dementia has been shown in from 
10 to 95% of PD patients, depending on the population 
studied and the diagnostic criteria and methods used1-3. In 
the various studies, the gravity of cognitive involvement 
varies from a discreet impairment restricted to specific 
domains4,5 to severe dementia1,2,3,6. Recent studies have re-
ferred to mild cognitive impairment (MCI) in PD, as in oth-
er clinical conditions, this being clinically characterised as 
intermediary between normal cognition and dementia5.

The relationship between motor aspects and compro-
mised cognition in PD is controversial7. Some studies sug-
gest that dementia occurs in cases with rapid progression 
of the motor impairment or in those with prolonged cas-
es of the disease4,5. Other studies suggest the occurrence 
of dementia in patients in which the motor manifestation 
is predominantly rigidity or rigidity/tremor1 or in those 
with axial motor compromise8. The relationship between 
aspects of cognitive compromise, such as its occurrence 
and gravity, and the age of the patient at the start of the 
disease and type of evolution, are also not yet clear.
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The objective of the present study was to evaluate 
cognitive performance of PD patients in the standard neu-
ropsychological battery of the Consortium to Establish a 
Registry for Alzheimer’s Disease (CERAD), the Pfeffer ques-
tionnaire and the Clinical Dementia Rating (CDR) and cor-
relate the results with clinical aspects, such as assessing 
the occurrence of dementia and mild cognitive impair-
ment (MCI) in this population.

Method
Participants
Thirty-two consecutive patients (16 female), with an aver-

age age of 67.2 (sd: 10.0 years), and with a probable or definitive 
clinical diagnosis of PD according to the criteria of Calne et al.9, 
were included in this study. All were patients of the Neurolo-
gy Clinic Outpatient’s Department of the Celso Pierro Hospital 
and Maternity Hospital (PUC-Campinas, Brazil).

Information concerning the clinical data was obtained from 
an anamnesis with the patients and their relatives. All the pa-
tients included in the study took dopamine (mean dose – 292 mg; 
150 to 500 mg), and were assessed in the on-phase. Patients using 
anti-psychotic or benzodiazepine medication were not included.

The Ethics Commission for Research with Human Beings of 
PUC-Campinas, approved the project, and the subjects signed 
an informed consent form.

Procedures
The procedures were: a clinical-neurological assessment; 

modified Hoehn-Yahr scale (HYS); standard neuropsychological 
battery of the Consortium to Establish a Registry for Alzheim-
er’s Disease (CERAD); Pfeffer questionnaire; and Clinical Demen-
tia Rating (CDR).

Motor disability was graded using the modified Hoehn and 
Yahr staging scale10.

The standard neuropsychological battery of CERAD, used 
in the cognitive assessment, was composed of a semantic ver-
bal fluency assessment, abridged Boston Naming Test (15 items), 
the Mini-mental State Examination (MMSE), word list memory 
with repetition, recall and recognition, and constructional prax-
is with copy and recall11. Its applicability to the Brazilian popu-
lation was certified12. 

The Pfeffer questionnaire is a functional and cognitive as-
sessment scale, applied to informants.

The validated Brazilian version of the CDR13,14 was used to de-
termine the presence and gravity of dementia.

Data analysis
With respect to the motor aspects, the patients were clas-

sified according to the predomination of motor disability into 3 
groups: (1) tremor, (2) rigidity or (3) tremor/rigidity.

With respect to the cognitive aspects, the group of PD pa-
tients was divided into 3 sub-groups based on the clinical-neu-
rological assessment and the standardised instruments.

(1) Parkinson with normal cognition (PD-NLCog) – with no 
apparent cognitive impairment.

(2) Parkinson with mild cognitive impairment (PD-MCI) – cor-
responding to cognitive complaints coming from the patients or 
their families; the reporting of a relative decline in cognitive 
functioning during the past year by a patient or informant; cog-
nitive disorders as evidenced by a clinical evaluation; absence of 
major repercussions on daily life; and absence of dementia15.

(3) Parkinson with dementia (PD-D) – dementia according to 
the Psychiatric Disease Diagnosis and Statistics Manual (DSM-
IV)16, starting at least one year after the installation of PD and 
without the characteristics of dementia with Lewy bodies.

The cognitive aspects were compared with those of a con-
trol group (CG) consisting of 26 individuals with no history of 
cognitive impairment or neuropsychiatric disability, and with 
similar ages and educational levels.

The relationship of the cognitive aspects with age, age when 
it started, duration, motor aspects of the PD and occurrence of 
depression were studied in the three sub-groups. 

Parametric and non-parametric statistical analyses were used 
according to the situation under study, with a significance level 
of p<0.05, using the SPSS, version 10.0 programme.

Results
Thirty-two subjects (50% female) with Parkinson’s dis-

ease (PD group) and 26 subjects (65.4% female) in the con-
trol group (CG), were studied.

According to the cognitive assessment, the distribu-
tion of the patients with PD in the 3 sub-groups was the 
following: (1) Parkinson with normal cognition (PD-NLCog) 
– with no apparent cognitive impairment – 15 cases; (2) 
Parkinson with mild cognitive impairment (PD-MCI) - 10 
cases; and (3) Parkinson with dementia (PD-D) – 7 cases. 

Table 1 shows the socio-demographic data and the clini-
cal and cognitive aspects of the PD group and its sub-groups 
and of the CG group, as also the results in the comparisons.

There was no statistical difference between the PD 
and CG groups with respect to age and schooling level 
(T test, p=0.55; p=0.08 respectively), but there was a sig-
nificant and positive correlation between schooling level 
and performance in all cognitive aspects studied (Spear-
man correlation, p<0.05)

The PD patients showed statistically significant infe-
rior cognitive performance in all the items of the CERAD 
(p<0.05 in the T test or in the Mann-Whitney U test).

Clinical and cognitive aspects in the PD sub-groups
A comparison was made between the PD sub-groups 

and the CG with respect to the socio-demographic, clinical 
and cognitive aspects using analysis of variance (ANOVA). 
Direct post hoc multiple comparisons between the PD sub-
groups and the CG (Duncan method) were subsequently 
made for the data showing significant differences (Table 1).
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Table 1. Socio-demographic, clinical and cognitive aspects in the total cases with Parkinson (PD) and in the Parkinson sub-groups with 
no cognitive alterations (PD-NLCog), with mild cognitive impairment (PD-MCI), with dementia (PD-D) and control (CG) in means (SD), 
as also the results of comparisons (PD × CG) and post hoc  pairwise multiple comparisons. 

PD 
N=32

CG
N=26

PD-NLCog
N=15

PD-MCI
N=10

PD-D
N=7

PD × CG 
(p value)

Multiple comparisons (Duncan method) 
after  significant results in ANOVA (p<0.05)

PD-NLCog 
× CG

Other multiple 
comparisons between

PD sub-groups and CG (p<0.05)

Age (years) 67.2 (10.0) 68.4 (4.7) 63.6 ( 9.6) 70.3 (10.2) 70.6 (9.1) 0.5511 * *

Duration of PD (years) 7.0 (4.9) – 6.8 (3.9) 6.0 (2.4) 8.7 (8.6) – – *

Hoen & Yahr scale 2.1 (0.7) – 1.9 (0.7) 2.0 (0.6) 2.6 (0.4) – – *

Schooling level (years) 3.9 (4.3) 6.1 (5.0) 5.9 (5.4) 2.3 (1.6) 1.7 (2.4) 0.0851 NS PD-D ≠ PD-NLCog and CG

Verbal fluency 12.3 (4.2) 16.2 (4.7) 14.7 (3.1) 11.6 (3.0) 8.1 (4.2) 0.0021 NS groups differ except  
PD-NLCog × PD-MCI

Word list recall 3.6 (2.6) 5.8 (1.9) 5.8 (1.7) 1.9 (1.4) 1.3 (0.5) 0.0002 NS groups differ except 
PD-D × PD-MCI

Constructional praxis 1.7 (1.4) 0.5 (0.5) 0.7 (0.9) 1.8 (0.8) 3.4 (2.4) 0.0002 NS groups differ except 
PD-D × PD-MCI

Word list recognition 6.2 (4.0) 8.5 (2.1) 7.9 (3.2) 5.4 (2.2) 3.9 (5.9) 0.0111 NS groups differ xcept 
PD-D × PD-MCI

Constructional praxis recall 2.4 (1.6) 1.6 (1.5) 1.5 (1.1) 2.8 (1.3) 3.7 (1.9) 0.042 NS groups differ except 
PD-D × PD-MCI

Abridged Boston naming test 11.2 (2.5) 13.3 (1.6) 13.1 (1.8) 10.4 (0,3) 8.4 (2.3) 0.0012 NS All groups differ

Word list memory with repetition 11.0 (5.7) 17.6 (3.4) 15.4 (3.4) 9.1 (4.7) 4.4 (2.4) 0.0001 NS All groups differ

Mini-mental State Examination 22.3 (6.1) 26.6 (2.2) 26.8 (2.7) 22.1 (2.8) 12.9 (3.3) 0.0011 NS All groups differ 

Pfeffer Scale 0.7 (0.9) 0.0 (0.0) 0.1 (0.2) 0.4 (0.3) 2.1 (0.3) 0.0002 NS All groups differ

SD: standard deviation; 1T test; 2Mann-Whitney test; *ANOVA not significant; NS: not significant (Duncan method after ANOVA).

There was no statistically significant difference be-
tween the PD sub-groups and CG with respect to age 
(ANOVA, p=0.15), duration of PD (p=0.54) and Hoen & Yahr 
scale (0.06) (Table 1). A comparison was made between 
patients with PD with and without dementia, and higher 
values in Hoen & Yahr scale were observed in PD-D group 
(Mann-Whitney U test, p=0.023).

The patients with PD-D showed a lower schooling lev-
el than the PD-NLCog and CG groups (Table 1).

In the standard neuropsychological battery of CERAD, 
there was no significant difference between the PD-NLCog 
sub-group and the CG. The patients with PD-D and with 
PD-MCI showed significantly inferior performance in all 
the trials, when compared with the PD-NLCog sub-group 
and CG (Table 1).

There was a significant difference between PD-MCI 
and PD-D groups in abridged Boston Naming Test, Mini-
mental State Examination, Pfeffer Scale, word list mem-
ory with repetition and Clinical Dementia Rating, when 
compared to PD-MCI.

Relationship between the motor 
capacity and cognitive aspects
With respect to the classification of the PD patients 

into 3 groups according to whether the predominant mo-

tor manifestation was trembling, rigidity or trembling/ri-
gidity (Table 2), there was a significant difference between 
the groups in the standard neuropsychological battery of 
CERAD in the following tests: word list recall, construc-
tional praxis and MMSE (ANOVA, p<0.05). The post hoc 
pairwise comparisons (Duncan method) showed inferior 
performances for the group “trembling/rigidity” when 
compared with de group “rigidity”.

In the study of correlation between motor compro-
mise (modified HYS) and cognitive aspects, there were not 
significant correlations (Pearson, p>0.05).

Discussion
Clinical aspects and cognitive decline
The present casuistic is composed of patients with id-

iopathic PD, with a mean age of 67 years, low mean school-
ing level and a mean score in the modified HYS of 2.1.

Although age, time of disease and even a greater age at 
the start of the PD have been indicated in the literature as 
risk factors for the occurrence of cognitive impairment2,4, 
in agreement with other authors17,18, no such relationship 
was found in the present study.

It was observed that a higher schooling level was asso-
ciated with a reduced risk in cognitive impairment, con-
firming earlier studies with PD patients6,19. Nevertheless 
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longitudinal studies are required to elucidate the aspect 
of the “protective effect” of a higher level of formal ed-
ucation on the cognition of PD patients19.

The lower schooling level and greater gravity of the 
motor compromise according to the modified HYS were 
the factors contributing to the occurrence of cognitive 
deficits in patients with PD. The association between grav-
ity of motor compromise and cognitive impairment has 
been indicated in the majority of publications1,2,3,6,18,20, al-
though there is a lack of unanimity on the subject4.

With respect to the type of motor compromise, great-
er cognitive compromise is not observed in patients with 
predominant rigidity as compared to trembling, as report-
ed in some studies1,3. The association between the pre-
dominant type of motor manifestation and cognitive in-
volvement is controversial: while some authors suggest an 
intricate relationship between the motor symptoms, the 
course of the disease and the extent of cognitive deteri-
oration7, others refer to a possible relationship between 
a fluctuation of the signals/motor symptoms and cogni-
tive involvement21.

The compromise in functional activities observed in 
PD patients in the assessment with the Pfeffer question-
naire and CDR, despite being assessed in the on phase, 
could, in part, be related to motor disability in addition 
to being related to cognitive compromise2,3.

Specific cognitive domains
The inferior results in semantic verbal fluency in the 

patients in sub-groups PD-D and PD-MCI as compared to 
those in the PD-NLCog or CG groups, suggests involve-
ment of specific cognitive domains such as executive and 
memory functions similar to other reports found in the 
literature22,23. Compromised verbal fluency is very com-
mon in PD and could represent a predictive factor for the 
development of dementia24.

The inferior performance in the praxis trials could be 
a result of the motor disorder, characteristic of these pa-
tients, as much as being a failure in the planning and se-
quential control of their movements. Thus this finding 
could suggest that the visual-constructive abilities of the 

patients assessed in this study could have been affected 
to a certain extent by an executive disorder25.

The memory difficulty expressed in their recall defi-
cit of the word list in this study, reveals one of the do-
mains most affected in PD, and is attributed to an execu-
tive disorder caused by a slowing-up of the information 
process or by impairment in evocative strategies more 
than a mnemic deficit as such.. Thus the memory difficul-
ties shown by PD patients could reflect the involvement 
of multiple cortical and sub-cortical neural pathways and 
not temporal-limbic involvement2,26.

These mechanisms could also be responsible for the 
difficulties shown in the word list memory with repetition 
task, as found in this study.

Dementia and mild cognitive impairment in PD
The finding of 21.8% dementia in the cases assessed in 

this study is in agreement with the values from 17.68% to 
41.3% reported in community studies that used the crite-
ria of the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM)-IIIR to characterise dementia16,17,27,28.

An association was found between the occurrence of 
dementia and greater gravity of the motor compromise 
as assessed by the modified HYS.

Various references can be found in the literature with 
respect to a relationship between dementia and the score 
obtained on the Unified Parkinson Disease Rating Scale, 
especially in the sub-score indicating predominantly do-
paminergic dysfunction6,8.

The pathophysiology of dementia in PD appears to be 
of a multifactor nature, encompassing sub-cortical and 
cortical neuronal populations26.

Studies on the occurrence of MCI are still rare, and the 
finding of 31.2% of the patients in the present study is sim-
ilar to the rate found by Caviness et al.29 of 24.3% of the 
cases. Few longitudinal studies have been carried out, but 
according to Janvin et al.5, the presence of MCI in PD, as 
also in the population at large30, is associated with a great-
er risk of developing dementia.

Although it is known that some patients with PD re-
main relatively intact from the cognitive point of view, 

Table 2. Mean scores and standard deviations for PD patients in the CERAD battery, according to the predominant motor manifestation 
and the p value in the Kruskal Wallis test.

Trembling 
N=9

Rigidity
N=5

Trembling/ Rigidity
N=18

p mean SD mean SD mean SD

Word list memory with repetition 12.6 6.3 16.2 2.5 8.8 5.1 0.020*

Constructional praxis 1.1 1.5 0.5 0.5 2.3 1.1 0.006*

MMSE (total) 24.7 6.4 26.8 1.6 19.8 5.8 0.020*

SD: standard deviation; *significant values in ANOVA p<0.05.
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the recognition of MCI in PD patients during the course of 
the disease7 is of great importance, since it allows one to 
foresee a greater risk of the implantation of dementia.

In summary, it could be observed in the present study 
that cognitive compromise appeared in a significant per-
centage of PD patients, expressed not only as dementia but 
also as mild cognitive impairment. Schooling level and mo-
tor compromise were factors connected to the existence 
of these cognitive deficits. The characterisation of cogni-
tive involvement and its gravity in PD is of great clinical 
importance, since it can be of use in better orientation of 
the patients and the introduction of therapeutic strategies.
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