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ABSTRACT
Background: Parkinson’s disease (PD) was initially described as a movement disorder, however there is now recognition that its clinical 
features also include non-motor symptoms such as cognitive impairment and dementia, which are frequent even in the early stages of the 
disease and, especially in the advanced stages. Cognitive deficits in PD include impairments in executive functions, attention, memory, 
and visuospatial skills. Cognitive impairment may manifest as mild cognitive impairment (MCI) or dementia, in which MCI refers to the 
stage between normal cognitive functioning and dementia. Factors associated with cognitive dysfunction in PD include advanced age, 
low schooling, worse motor scores, stiffness, postural instability and increased daytime sleepiness. Objective: To track cognitive decline 
and to correlate measurement instruments in subjects with PD by comparing them to healthy subjects. Methods: Study conducted at 
the Faculty of Health Sciences of Trairi / UFRN. The sample consisted of 20 old people (10 healthy elderlies and 10 elderlies with PD). It 
was applied the socio-demographic record, Unified Parkinson’s Disease Rating Scale (UPDRS II and III), Hoehn & Yahr Scale, Mini Mental 
State Examination, Leganés Cognitive Test (LCT) and Montreal Cognitive Assessment (MoCA). Results: It was observed cognitive decline 
in both groups by MoCA (90% of the PD group and 80% of the healthy group), with no statistically significant difference (p=0.10). It was 
also verified association between UPDRS II and LCT (r= -0.69, p=0.03) and between UPDRS III and LCT (r=-0.66, p=0.04). Conclusion: 
We found a cognitive deficit in the elderly group with PD, with no significant difference when compared to the healthy elderly. There 
was an association between motor and cognitive function in subjects with PD. MoCA was more sensitive in the screening of cognitive 
deficit in subjects with PD. 
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INTRODUCTION
Parkinson’s disease (PD) was initially described as a 

movement disorder, however there is now recognition that 
its clinical features also include non-motor symptoms such 
as cognitive impairment and dementia, which are frequent 
even in the early stages of the disease and, especially in the 
advanced stages. Cognitive deficits in PD include impairments 
in executive functions, attention, memory, and visuospatial 
skills(1). Cognitive impairment may manifest as mild cognitive 
impairment (MCI) or dementia, in which MCI refers to the 
stage between normal cognitive functioning and dementia(2). 
Patients with PD compared to healthy subjects have a greater 
risk, between 24 and 31%, of developing dementia(3). Factors 
associated with cognitive dysfunction in PD include advanced 
age, low schooling, worse motor scores, stiffness, postural 
instability and increased daytime sleepiness(4). Dementia 
is recognized as a late characteristic in PD, subtle cognitive 
dysfunction usually occurs early in the disease, so that subjects 
without quantifiable cognitive dysfunction do not meet the 
dementia criteria and are defined with MCI(5). Considering 

the existence of cognitive deficits in PD during clinical 
practice, it is usually not feasible to perform comprehensive 
neuropsychological assessments, in these situations, the 
availability of short, simple and viable cognitive screening 
through screening instruments of cognitive impairment is 
quite effective. Several screening tests, including the Mini 
Mental State Examination (MMSE) and the Montreal Cognitive 
Assessment (MoCA) have been reported to be useful for 
this purpose in patients with PD(6). The MMSE and MoCA 
evaluation instruments are validated and widely used in the 
cognitive evaluation of subjects with PD in Brazil, but the 
Leganés Cognitive Test (LCT) has not yet been applied in a 
Brazilian sample with PD(7). In Activities of daily living (ADL’s), 
the ability to perform two or more tasks simultaneously is 
essential, since subjects with PD may present difficulties in 
accomplishing two tasks (motor and cognitive tasks). It is 
extremely important the cognitive evaluation in these patients 
to establish and appropriately guide the physiotherapeutic 
behaviors, whose main objective is to make them functional to 
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perform ADL’s independently and autonomously. It should be 
considered treatments with a holistic approach, focusing not 
only on motor functions but an in effective therapy according 
to individual cognitive performance, positively impacting the 
quality of this population. Therefore, the aim of the present 
study was to track cognitive decline and to correlate the 
instruments of measurement of cognitive and motor functions 
in subjects with PD, comparing them to healthy subjects.

METHODS
This is a descriptive, comparative, cross-sectional, 

analytical and non-interventional study conducted at the 
Clinical School of Physiotherapy and at the Laboratory of 
Human Motricity of the School of Health Sciences of the Trairi 
(FACISA), Federal University of the Rio Grande do Norte (UFRN). 
The study was approved by the Research Ethics Committee 
of the institution, with number 901.372. The study sample is 
the result of a non-probability sampling method, convenience 
sampling. Subjects with PD were recruited from a waiting list 
of the Clinical School of Physiotherapy and the elderly were 
recruited from a basic health unit of the same municipality. 
The inclusion criteria adopted for the group with PD were 
aged between 50 and 80 years, with recent or late clinical 
diagnosis of the disease, using specific medication for PD. 
These subjects should be in the phase of the drug action, 
period between 50 and 120 minutes(8), after ingestion of the 
medicine. Subjects with parkinsonian syndrome and / or 
other neurological comorbidities (cognitive impairment due to 
traumatic brain injury, stroke and, brain tumor) were excluded. 
For the elderly group, the inclusion criteria adopted were aged 
between 60 and 80 years and were excluded elderly with a 
history of neurological diseases.

Assessment tools and procedures
Subjects who met the inclusion criteria of both groups 

signed the Free and Informed Consent Form, and were then 
referred to an evaluation room to fill out the socio‑demographic 
data sheet, with data relevant for evaluation. The following 
assessment instruments were then applied: Unified Assessment 
Scale for Parkinson’s Disease, Modified Hoehn and Yahr Staging 
Scale, Mini Mental State Examination, Leganès Cognitive Test, 
and Montreal Cognitive Assessment.

Unified Parkinson’s Disease Rating Scale (UPDRS)(9) 
presents 42 items, divided into mental activity, behavior and 
mood, ADL’s, motor examination and complications of drug 
therapy, higher scores indicate greater clinical impairment. 
The ADL’s and motor examination (sections II and III) were 
used, with total scores of 52 and 56, respectively. Modified 
Hoehn and Yahr Staging Scale (HY)(10) was used to indicate 
the general state and level of disability of the patients with 
PD. Subjects classified in stages I, II and III have mild to 
moderate disability, while those in stages IV and V present 
severe disability. The most recent version of the HY was used, 

which includes intermediary stages(11). The MMSE assess the 
cognitive function(12). The score ranges from 0 to 30 points, 
with different cutoffs for different levels of schooling, namely: 
13 for illiterate, 18 for low and medium schooling and 26 for 
high schooling. The score 30 represents preserved cognitive 
function(13). The LCT is an easily applicable cognitive screening 
test with no school impact on its final scores(14). The total 
score varies from 0 to 32 points (worse and better cognitive 
function, respectively) and the cutoff point for cognitive deficit 
is 22 points(15;16). The MoCA is a tool for screening for mild 
cognitive impairment in which the total score is 30 points, 
and a satisfactory cognitive function is considered the score 
of 21 for patients with PD(17) and 25 for healthy elderly, a point 
is added if the subjects has less than 12 years of schooling(18). 
A single evaluation session per subject was conducted, with 
a mean duration of 60 minutes, with a 5‑minute rest period 
between the tests. The evaluation of the patients with PD was 
performed at the time of the medication and was evaluated 
with all the mentioned measurement instruments. The elderly 
subjects were evaluated only by the socio‑demographic record, 
MMSE, LCT and MoCA.

Statistical analysis
A normal distribution of the variables was observed by 

the Shapiro‑Wilk test. Descriptive analysis of the quantitative 
and categorical variables of the groups were performed and 
expressed in frequency, percentage, mean and standard 
deviation. The t‑test for independent samples was used to 
compare the quantitative variables between the groups; 
Fisher’s exact test for comparison of the frequency of nominal 
variables between groups; and the Pearson test to verify 
association of variables of the same group, according to 
the classification of the correlation coefficient: 0‑0.25 very 
low; 0.26‑0.49 low; 0.50‑0.69 moderate; 0.70‑0.89 elevated; 
0.90‑1.00 very high(19). Values of p <0.05 were considered as 
statistically significant. It was used the Statistical Package for 
the Social Sciences (SPSS Inc., Chicago, USA), version 20.0 for 
Windows.

RESULTS
The initial sample consisted of 36 subjects and, of this 

sample, 22 patients were included in the PD group, but 12 were 
excluded, since 1 had no medical diagnosis, 1 did not answer 
the calls and 10 refused to participate in the study. From the 
initial sample, 14 subjects were included in the elderly group, 
however 2 were excluded because they were older than the 
proposed in the study and 2 were excluded because they 
had neurological comorbidities. Totalizing 10 subjects in the 
PD group and 10 in the healthy elderly group. Table 1 shows the 
variables age, gender, schooling and demographic data of both 
groups. The distribution of PD staging is shown in table 2, and 
in table 3 is shown the summary of the assessment instruments 
for both groups and the frequency with scores below the 
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cut‑off point of the cognitive instruments. The correlation 
coefficients between the measurement instruments applied 
in the PD group are in table 4. Figure 1 shows the frequency of 
both groups with scores below the cut‑off point by measuring 
instruments.

DISCUSSION
With the accomplishment of this study, a decline of 

cognitive function was observed in the PD group and healthy 
elderly, especially by the MoCA instrument, however, with 
no statistically significant difference. Also, it was verified a 
significant linear correlation between performance in ADL’s 

and motor activity with cognitive function measured by the 
LCT. Despite the lack of statistical significance, there is a 
clinical significance in the frequency of cognitive impairment 
in PD tracked by MoCA, which may be justified by the 
low to moderate level of formal schooling in both groups. 
To Pfeiffer et al.(4), the factors associated with cognitive 
dysfunction in PD include advanced age, low schooling, worse 
motor scores, stiffness, postural instability and increased 
daytime sleepiness. Considering the factors associated with 
cognitive decline, 671 patients with PD were evaluated and 
235 presented cognitive decline through MoCA, associated 
with advanced age, lower level of schooling, higher motor 
impairment by UPDRS, and more advanced stages according 
to Hy(20). Another possible factor associated with cognitive 
decline is the worse motor scores(4), verified in this study by 
the scores of sections II and III of the UPDRS, besides to the 
moderate to severe motor impairment of subjects with PD, 
as observed by the HY. In addition, in this study, was found 
an association between LCT and UPDRS II and III scores, but 
no association between LCT and HY. In this sense, Sobreira et 
al(17), evaluated 79 patients with PD to measure mild cognitive 
decline and dementia using MoCA and observed that subjects 

Figure 1. Frequency of subjects with cognitive decline in both groups according 
to each assessment instrument frequency of subjects below the cutoff point. 
Note: PD= Parkinson’s disease; MMSE= Mini‑Mental State Examination; 
LCT= Leganès Cognitive Test; MoCA= Montreal Cognitive Assessment.

Table 2. Hoehn & Yahr Staging Scale.

Characteristics Parkinson 
Disease Group

Stage 0 No sign of the disease 0%

Stage 1 Unilateral disease 0%

Stage 1.5 Unilateral and axial involvement 20%

Stage 2 Bilateral disease without balance deficit 10%

Stage 3 Mild to moderate bilateral disease; some 
postural instability; ability to live independently 30%

Stage 4 Severe disability, still able to walk and stand 
without assistance 30%

Stage 5 Confined to bed or wheelchair. Need 
assistance 10%

Table 1. Demographic data of subjects with Parkinson’s disease and healthy elderly.

Variables
PD Group Healthy Group

p-value
n (%) mean ± SD n (%) mean ± SD

Age (years) 68.0 ± 12.1 61.3 ± 5.8 0.13

Gender (F/M) 4/6 (40% / 60%) 7/3 (70% / 30%) 0.19

Schooling 8.00 ± 4.05 9.70 ±2.49 0.27

PD diagnosis time 7.4 ± 4.35
Note: PD= Parkinson’s Disease; SD= standard deviation; n= sample number; F= female; M= male; p‑value: <0.05.

Table 3. Assessment instruments of subjects with Parkinson’s disease and 
healthy elderly.

Variables
PD Group (n=10) Healthy Group (n=10)

p-value *
Mean ± SD or n Mean ± SD or n

MMSE 21.0 ± 5.75 24.2 ± 3.85 0.16

LCT 22.4 ± 6.44 25.6 ± 3.40 0.18

MoCA 13.9 ± 7.37 18.8 ± 5.47 0.1

UPDRS II 16.1 ± 7.83

UPDRS III 18.2 ± 10.2
Note: PD= Parkinson’s disease; UPDRS= Unified Assessment Scale for Parkinson’s Disease; 
HY= Hoehn & Yahr; MMSE= Mini‑Mental State Examination; LCT= Leganès Cognitive Test; 
MoCA= Montreal Cognitive Assessment; SD= standard deviation; n= sample number; 
*comparison between independent samples by independent t-test or Fisher’s exact test.
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with dementia were more compromised in motor aspects and 
had the most advanced disease according to the HY scale. 
We highlight the association between cognitive and motor 
function found in this study, considering that one of the 
consequences of cognitive decline is the inability to plan, 
start and monitor the sequenced behavior related to one or 
more objectives, which, given the new information, should be 
reformulated(21). In this way, cognitive decline may impair the 
ability to cope with double or multiple tasks of subjects with 
PD and, consequently, increase the risk of falls, as compared 
to healthy elderly(22). Thus, screening for cognitive decline in 
PD will guide and ensure the implementation of dual motor 
and cognitive task training programs for this condition.

The MMSE is used extensively in PD(23-25) and assesses 
mainly memory and language skills. The scientific literature 
indicates that MMSE may not be sensitive to detect many 
cases of mild cognitive impairment(18). In contrast, MoCA is a 
cognitive screening tool that was designed to address some 
of the limitations of MMSE as it evaluates a broader range of 
cognitive domains and is more challenging from a cognitive 
global point of view(16). Consistent with this information, in 
this study the MoCA detected a larger number of subjects 
with cognitive impairment. Memória et al.(26) validated the 
Brazilian version of the MoCA through the examination of 
112 healthy or cognitive deficient elderly subjects and defined 
the cut‑off point of 25 for indication of cognitive impairment. 
On the other hand, Sobreira et al(17), evaluated the accuracy 
of the Brazilian version of MoCA in 79 patients with PD and 
suggested a cutoff point of 21 for this population, pointing out 
that MoCA is a useful tool to evaluate early cognitive decline in 
PD. Chou et al.(24) examined 49 subjects with PD with 5.8 years 
of mean disease time and found MMSE with a mean score 
of 29.1 points and MoCA with 25.8 points, elevated scores 
compared to the findings of the present study. However, 
among the 49 subjects, 45% were below the cut‑off point of 

MMSE and 95.9% showed a cognitive deficit by MoCA, similar 
to the frequency of patients with cognitive decline found in 
this study. In Brazil, the MMSE and MoCA instruments were 
used by Macuglia, et al.(22) with the objective of investigating 
cognitive function in healthy adults with PD. It was verified 
that the PD group presented greater cognitive impairment in 
relation to the healthy group by applying MMSE (m = 22.2, 
sd = 3.47) and MoCA (m = 14.6, sd = 4.60), results similar to 
those of the PD group in the present study.

There is no Brazilian or international antecedent of the 
use of LCT for the evaluation of PD. Knowing that the MoCA is 
not appropriate for evaluation of subjects with low schooling 
since it requires at least 4 years of formal study, and that the 
MMSE considers changes in the cutoff point according to 
schooling, Zunzunegui et al.(14) made the use of LCT useful 
for this study, since the conclusion of this instrument does 
not depend on the ability to write, calculate, draw or carry 
out abstract thinking, favoring adequate cognitive screening 
in low education populations, in counterpoint of MMSE and 
MoCA instruments. Thus, it is suggested that the LCT is used 
to investigate cognitive dysfunction of patients with PD, 
especially low level of education. In addition, despite the 
cognitive scales LCT, MMSE and MoCA showed a significant 
correlation between them, LCT was the only instrument to 
measure cognitive function that correlated with the motor 
scores of UPDRS II and III.

The limitations of this study are related to the late clinical 
and physiotherapeutic diagnosis of these subjects due to the 
reduced reach of this multiprofessional health team, namely, 
neurologists, geriatricians, physiotherapists, nutritionists, 
nurses, psychologists and other professionals; and the 
cross-sectional design of the study, which did not allow 
overtime evaluations and observation of the behavior of the 
cognitive decline found in the sample.

Table 4. Pearson correlation between instruments of evaluation of the group of patients with Parkinson’s disease.

Variables UPDRS II UPDRS III HY MMSE LCT MoCA

UPDRS II r= 0.87
p= 0.001

r= ‑0.53
p= 0.11

r= -0.69
p= 0.03

r= ‑0.26
p= 0.45

UPDRS III r= 0.91
p< 0.001

r= 0.84
p= 0.002

r= ‑0.60
p= 0.07

r= -0.66
p= 0.04

r= ‑0.32
p= 0.36

HY r= 0.87
p< 0.001

r= 0.84
p= 0.002 ----- r= ‑0.28

p= 0.431
r= ‑0.54
p= 0.11

r= ‑0.04
p= 0.89

MMSE r= ‑0.53
p= 0.11

r= ‑0.60
p= 0.07

r= ‑0.28
p= 0.43

r= 0.75
p< 0.001

r= 0.86
p< 0.001

LCT r= -0.69
p= 0.03

r= 0.66
p= 0.04

r= ‑ 0.54
p= 0.11

r= 0.75
p< 0.001

r= 0.72
p< 0.001

MoCA r=‑0.26
p=0.45

r= ‑0.32
p= 0.36

r= ‑0.04
p= 0.89

r=0.86
p< 0.001

r=0.72
p< 0.001

Note: PD= Parkinson’s disease; UPDRS= Unified Assessment Scale for Parkinson’s Disease; HY= Hoehn & Yahr; MMSE= Mini‑Mental State Examination; LCT= Leganès Cognitive Test; 
MoCA= Montreal Cognitive Assessment; r= Pearson correlation coefficient.
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CONCLUSION
The Mini Mental State Examination, Leganès Cognitive 

Examination and Montreal Cognitive Evaluation instruments 
detected cognitive impairment in subjects with Parkinson’s 
Disease. Among these instruments LCT seems to favor 
adequate cognitive screening in samples with low formal 
schooling. There was an association between motor function 
(daily life and motor activity) and cognitive function (scores 
of the LCT) in subjects with Parkinson’s Disease.
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