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ABSTRACT
The goal of our study was to assess the cognitive state in patients with Parkinson′s disease (PD). We studied 62 
patients (30 men and 32 women, mean age 71.1± 4.5 years and mean educational level 11.5 ± 1 years). They were 
admitted to the Clinic of Neurology from Craiova between January 2015 – January 2016 for Parkinson’s disease. All 
the patients met the diagnostic criteria for Parkinson′s disease. In this study we included only patients in stage I and 
II on Hoehn and Yahr scale. 35 patients were in stage I and 27 patients in stage II. The patients were treated with 
levo-dopa monotherapy or dopaminergic agonists monotherapy. We have also included in our study a control group 
composed of 70 control subjects with the same range of educational level and age. To assess the cognitive state we 
tested the patients using Cambridge Cognitive Examination (CAMCOG) and the revised version of the 
Addenbro-oke′s Cognitive Examination (ACE-R) at baseline, after 6 months and one year later. For the statistical 
analysis, we used Student test (p<0.05 statistically considerable). At baseline the patient group showed a mean 
CAMCOG score 92.5 and a mean ACE-R score 89.6. The control subjects showed a mean CAMCOG score 94.3 
and a mean ACE-R score 90.2. One year later the patient group showed a mean CAMCOG score 83.5 and 84.3 
mean ACE-R score. The control group showed a mean CAMCOG score 90.2 and mean ACE-R score 88.3. The 
patients with PD showed a greater cognitive impairment than the control subjects. We observed that the patients in 
stage II Hoehn and Yahr had a greater cognitive impairment than patients in stage I. We have also seen in patient 
group a cognitive decline across every ACE-R and CAMCOG cognitive domain.
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INTRODUCTION

Parkinson´s disease (PD) is a neurodegenerative 
disorders of unknown etiology, characterized by 
tremor, rigidity, bradykinesia and impairment of 
balance that are usually of an asymmetric course 
(1). The neuropathology of PD affects several 
structures that are implicated in movement control. 
Non-motor features of PD include not only cogni-
tive impairment and dementia, but also mood disor-
ders, psychosis, sleep disturbances and autonomic 
dysfunction. These non-motor features have been 
associated with increased disability and reduced 
quality of life (2).

Studies of Parkinson’s disease patients followed 
over many years reveal that non-motor symptoms 

become even more important as Parkinson’s dis-
ease advances (3). Increased recognition and im-
proved treatments for these non-motor symptoms 
are greatly needed.

PD is predominantly characterised as a move-
ment disorder, which affects about 1% of the popu-
lation over age 60 (4). Over the past years there has 
been an increasing awareness that the clinical spec-
trum of PD is much broader, also encompassing 
many non-motor domains (4). Especially neuropsy-
chiatric symptoms such as depression, psychosis, 
anxiety and cognitive impairments may contribute 
to reduced quality of life in PD patients (5).

Cognitive symptoms in Parkinson’s disease are 
common, though not every person experiences 
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them. In some people with PD, the cognitive chang-
es are mild. In others, however, cognitive defi cits 
may become more severe and impact daily func-
tioning (6). Similar to slowness of movement (or 
bradykinesia), people with Parkinson’s disease of-
ten report slower thinking and information process-
ing (termed “bradyphrenia”) (7).

 Dementia is common and affects approximately 
40% of PD patients during the course of the disease 
(8). The reported prevalence of dementia in PD 
varies greatly (2-81%) between studies (9). De-
mentia may be diffi cult to recognize in PD. Demen-
tia in Parkinson’s disease typically develops many 
years after the initial onset of Parkinson’s disease 
and is more common with advanced disease (10). 
When dementia develops before or at the same time 
as the Parkinson’s disease motor symptoms, pa-
tients are often given the diagnosis of dementia 
with Lewy bodies (11). 

Motor slowing, anticholinergic medications and 
depression may further impair cognitive function 
and also confound testing. These defi cits, although 
clinically signifi cant for the patient, are generally 
considered to be too mild to warrant a diagnosis of 
dementia (12).

 The exact cause of cognition impairment in PD 
are not fully known but are likely due to a combina-
tion of chemical and structural changes (13). In ad-
dition to dopamine, Parkinson’s affects acetylcho-
line, norepinephrine and serotonin, that support 
cognitive and mood function (13).

 The dementia associated with PD is character-
ized by a dysexecutive syndrome affecting mainly 
executive and visuospatial functions while memory 
is relatively preserved (3). Cognitive defi cits in PD 
have been seen as an executive dysfunction sec-
ondary to frontostriatal system impairment (14). 
Evaluation of memory in PD patients has largely 
focused on explicit memory and implicit memory. 
A number of studies demonstrate clearly that both 
verbal and nonverbal explicit memory can be dis-
rupted in PD patients without dementia (5,6,8,15). 
Story recall is considered to be verbal contextual 
declarative memory because it provides a frame-
work for the information. Impairments in both im-
mediate and delayed story recall have been report-
ed in patients with PD (16,17).

A lot of aspects of cognitive decline in PD are 
still unclear because of the use of different and of-

ten invalid measurement instruments (18). Several 
longitudinal studies have shown that cognitive de-
cline is a harbinger of dementia in PD, although the 
course is variable and stabilization of cognition is 
not incommon (19). Cognitive impairment in PD is 
associated with nursing home placement, mortality 
and increased caregiver burden (20-22).

There are several ways to assess cognition in the 
clinical or in the research setting. Reports from the 
patient and the patient’s caregiver are important 
sources of information. The physician may ask 
questions about cognitive function, whether the 
cognitive problems represent a change from prior 
functioning, and how it impacts activities of daily 
living or work. The cognitive evaluation include 
multiple tests to assess different cognitive domains. 
Some of the tests require oral answers, while others 
use a pencil and paper. This evaluation may range 
from about 45 minutes to several hours.

MATERIAL AND METHODS

We studied two groups in this study. Patients 
group consisted of 62 patients (30 men and 32 
women, mean age 71.1± 4.5 years and mean educa-
tion level 11.5 ± 1 years) admitted to the Clinic of 
Neurology from Craiova between January 2015 
and January 2016 for PD. All the patients met the 
diagnostic criteria for Parkinson’s disease. Thir-
ty-fi ve patients were in stage I and 27 patients in 
stage II Hoehn and Yahr Scale. The patients were 
treated with levo-dopa monotherapy (42 of the pa-
tients) or dopaminergic agonists monotherapy (20 
of the patients). The second groupe was a control 
group consisted of 70 subjects (40 men and 30 
women), without PD, mean age 71±4.1 years and 
mean educational level 11.7±1.5 years. Upon giv-
ing an informed consent, both groups were tested 
using CAMCOG and ACE-R.

CAMCOG forms a part of a standardized psy-
chiatric assessment schedule, CAMDEX (Cam-
bridge Examination for Mental Disorders of the 
Elderly), devised by Roth and colleagues and pub-
lished by Cambridge University Press. CAMCOG 
assess a wide range of cognitive domains such as 
attention, memory, abstraction, language, praxis,-
orientation and perception. The maximum overall 
score is 105. A cut-off of 80 was found to discrimi-
nate between demented and normal subjects (23).
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ACE-R was developed in an attempt to provide 
a test with greater sensitivity to early cognitive de-
cline than the MMSE. ACE-R is a brief cognitive 
test that assesses fi ve cognitive domains: attention, 
orientation, memory, verbal fl uency, language and 
visuospatial abilities. Total score is 100, higher 
score indicates better cognitive functioning (24).

 Our evaluations were made in the beginning of 
the study (baseline) than after 6 months, respective-
ly 12 months. We compared the results obtained in 
the patients group with those from control group 
and we have also followed-up which are the most 
impaired cognitive functions. Then, we estimated 
the cognitive performances related to the stage of 
the disease and also related to the therapy. The re-
sults were analysed by Student Test (p <0.05 statis-
tically considerable). 

RESULTS

We represented our demographic fi ndings in Ta-
ble 1. No signifi cance between group differences 
were observed in demographic variables, except 
for education (it was lower for the patients with 
cognitive impairment).

At baseline, mean CAMCOG 92.5 score in the 
patient group was points and a mean ACE-R score 
was 89.6 points. The control group showed a mean 
CAMCOG 94.3 score points and a mean ACE-R 
score of 90.2 points. After 6 months, the patients 

with PD showed a mean CAMCOG score of 88.4 
points and a mean ACE-R score of 86.1 points. The 
control group showed a mean CAMCOG score of 
92.2 points and a mean ACE-R score of 89.1 points. 
One year later the patients group showed a mean 
CAMCOG score of 83.5 points and a mean ACE-R 
score of 84.3 points. The control subjects showed a 
mean CAMCOG score of 90.2 points and a mean 
ACE-R score 88.3 points (Fig. 1, 2).

The assessment of the cognitive preformances 
related to the stage of the disease showed the next 
CAMCOG scores: in the stage I group patients: 
mean score at baseline was 92.8 points, after 6 
months 89.7 points and one year later 84.7 points. 
In stage II group patients the mean CAMCOG 
score at baseline was 92.1 points, after 6 months 
87.3 points and after 1 year 81.3 points. The assess-
ment using ACE-R revealed in stage I group pa-
tients a mean score at baseline of 89.5 points, after 
6 months 87.5 points and one year later 84.6 points. 
In stage II group patients the mean ACE-R score 
was 89.3 at baseline, 86.2 points after 6 months and 
83.2 points after one year (Fig. 3,4). The statistical 
analyse regarding the most affected cognitive 
ACER and CAMCOG domains is represented on 
Fig. 5.

62% of the patients trated with levodopa mono-
therapy showed a cognitive impairment while 59% 
of the patients treated with dopamine agonists.

FIGURE 1. CAMCOG scores in dynamics in patients group and control group
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FIGURE 2. ACER scores in dynamics in patients group and control group

FIGURE 3. Cognitive assessment using CAMCOG in group patients depending on stage of 
Parkinson’s disease

TABLE 1. The demographic fi ndings in PD patients group and control group
 Pati ents group  Control group

Cogni� ve 
impairment

Non-cogni� ve 
impairment

Cogni� ve 
impairment

Non-cogni� ve 
impairment

Age (years) 72 ± 2.1 71 ± 3.1 71 ± 3 70 ± 3.9
Men (number) 13 10 21 19
Women (number) 19 16 12 10
Educa� onal level (years) 9.7 ± 1.2 11.8 ± 1.1 10 ± 1.1 12 ± 1
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DISCUSSIONS

Cognitive impairment is an increasingly recog-
nized non-motor complication of Parkinson’s dis-
ease with signifi cant clinical impact. It has an im-
portant consequences for patient management.

Cognitive decline in patients with Parkinson’s 
disease is associated with signifi cant disability for 
patients and burden for caregivers. The exact caus-
es of cognitive impairment or dementia in Parkin-
son’s disease are not fully understood. There may 
be changes in the neurochemical signals that the 

brain uses to pass along information to different re-
gions of the brain. Similar to motor symptoms, the 
characteristics of cognitive impairment in Parkin-
son’s disease can be quite variable, both in terms of 
what cognitive domains are impaired and the tim-
ing of onset and rate of progression.

Cognitive impairment, with or without demen-
tia, is a problem from the earliest stages of Parkin-
son’s disease and contributes signifi cantly to the 
morbidity and mortality of the disease (25).

 Although the cognitive defi cits of idiopathic 
Parkinson’s disease are relatively known, their neu-

FIGURE 4. Cognitive assessment using ACER in group patients depending on stage of Parkinson’s disease

FIGURE 5. Cognitive domains affected in patients with Parkinson’s Disease
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ropsychological and neurobiological basis are still 
discussed. Defi cits in cholinergic, noradrenergic 
and dopaminergic mechanism have been proposed 
as the basis of cognitive impairment of Parkinson’s 
disease (26). 

 Our study showed a decrease of the cognitive 
performances in dynamic during the year study 
both in group of Parkinson’s disease patients and 
control group. As we said, using CAMCOG and 
ACE-R for the cognitive assessment, we observed 
that group patients with Parkinson’s disease showed 
a higher cognitive impairment than the control 
group after both 6 months, but it is was not signifi -
cantly statistical (p>0.05). At the end of our year 
study, we noticed an increased cognitive impair-
ment in comparison with baseline, statisticaly sig-
nifi cant (p<0.05). Our results are in concordance 
with other studies that observed a cognitive impair-
ment increased in dynamics in patients with Par-
kinson’s disease (18,25,27). Generally it is assumed 
that cognitive impairment may develop early in the 
disease, but clinical symptoms of dementia appear 
only on late course of the disease (25,27). 

 We observed in our study a higher cognitive im-
pairment at patients in stage II Hoehn and Yahr 
than those in stage I. Patients in stage I Hoehn and 
Yahr presented their cognitive decline increased 
during the year study, but insignifi cantly statistical. 
At the other hand, the patients in stage II Hoehn 
and Yahr showed a cognitive impairment statisti-
cally signifi cant after one year in comparison with 
baseline. We also found this result in other studies, 
that concluded that risk of developing dementia in-
creases with disease progression (17,28,29).

 In this study we also focused to observe the 
changes in different cognitive domains in patients 
with Parkinson’s disease. We found that executive 
functions were the most affected cognitive domain 
in our patients (83.15% of our patients). Executive 
function includes the ability to plan, organize, initi-
ate and regulate goal directed behavior. It is in-
volved the prefrontal cortex of the brain and the 
dopamine system, which are affected in Parkin-
son‘s disease and it is one of the most common 
cognitive changes reported in these patients. Treat-
ment with dopaminergic medication has variable 
effects on executive defi cits, improving some, leav-
ing some unchanged and worsening others (30). 
The exact pattern of executive impairment is un-

clear. There is an ongoing discussion surrounding 
the defi nition of executive function (31).

After executive dysfunction in our patients, we 
found a great impairment of visuospatial abilities in 
our patients (75.32%). These abilities tell us where 
things are around us in space, give us a spatial map 
of our environment and involve our sense of direc-
tion. Visuospatial functions allow us to estimate 
distance and depth perception, use mental imagery, 
copy drawings, or construct objects or shapes. This 
includes pattern recognition (facial recognition), 
constructional ability (fi gure drawing), color recog-
nition (color naming) and spatial analysis (5). The 
posterior cortical areas have been associated with 
defi cits in visual processing including the occipital, 
parietal and temporal lobes. Neuroimaging sug-
gests that visuospatial impairment in Parkinson’s 
disease without dementia is associated with poste-
rior cortical dysfunction (5,32). It seems that de-
creases in spatial orientation functioning in Parkin-
son’s disease may refl ect the speed of progression 
of this disease (33). In 65.21% of the patients we 
found an altered praxis. We correlated the impair-
ment of praxis with stage of the disease and found 
that praxis was more affected in stage II Hoehn and 
Yahr in comparison with stage I. 

While there is a general acknowledgement that 
persons with Parkinson’s disease may experience 
declines in executive functions, praxis, visuospatial 
abilities, there is less agreement concerning lan-
guage impairments (5,34). 

40.12% of the patients included in our study 
presented an impairment of the language. We de-
tected language impairment even in patients on 
stage I Hoehn and Yahr (25% of them showed lan-
guage impairment). Language abilities include 
naming objects, generating words, comprehension, 
and verbal concepts. The most common language 
problem in our patients was fi nding the “right” 
words. Pacients with Parkinson’s disease tend to 
speak less overall (in addition to softer voice) and 
use simpler speech. This can be an area of frustra-
tion for the patient and caregiver.

It is well known that attention is an other cogni-
tive domain affected in Parkinson’s disease. We 
also found in our research that 38.21% of the pa-
tients included in this study had an impairment of 
their attention.

Attention is the process of fi ltering information 
related to internal and external stimuli. In general, 
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this cognitive process can be treated as two sepa-
rate processes, one that is relatively simple, bot-
tom-up (data-driven) and automatic and a second 
that is relatively complex, top-down and controlled. 
There is some disagreement on whether Parkin-
son’s disease patients without dementia are at risk 
for defi cits in simple attention (5).

Memory functions seem to be relatively pre-
served in patients with PD and cognitive decline 
(8,26). We found in our study a small percentage of 
patients affected in this cognitive domain (20.1% 
of our patients). Memory is not a unitary construct; 
rather there are multiple memory systems sub-
served by multiple brain structures: emotional 
memory is dependent on the amygdala and hip-
pocampus, while implicit memory is subserved by 
the basal ganglia, motor cortex and cerebellum (5).

When we studied the relationship between the 
therapy of Parkinson’s disease and the range of the 
cognitve decline we did not observe a considerable 
difference between patients treated with levodopa 
therapy and patients treated with dopamine ago-

nists therapy. They showed approximately the same 
range of cognitive decline during the year of study. 
There are variable effects of dopaminergic medica-
tions on Parkinson’s disease cognition. Some stud-
ies report improved alertness, working memory 
and planning abilities. Other studies fi nd no effect 
of dopaminergic medications on Parkinson’s dis-
ease cognition, and some report increased cogni-
tive symptoms (35-37).

CONCLUSIONS

Cognition is an important domain of the clinical 
spectrum of Parkinson’s disease and we emphasize 
the importance of neuropsychological assessment 
of these patients, signifi cant in that early recogni-
tion of cognitive decline could offer opportunities 
for novel therapeutic intervention. 

In our opinion, the pattern of early cognitive im-
pairment in Parkinson’s disease may provide clues 
to the underlying pathologic processes leading to 
cognitive decline. 
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