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Relationship between cognitive decline and 
depression in patients with Parkinson’s disease

ABSTRACT
The aim of this study was to assess the cognitive decline in patients with Parkinson’s disease and to study its corre-
lation with their depression.
We studied 64 consecutive patients (30 men and 34 women), mean education level 11.2±1 years and mean age 
72.3±3.5 years. These patients were admitted to Clinic of Neuropsychiatry Craiova between January 2016 and Oc-
tober 2016.
They underwent a neurological and neuropsychological examination at baseline, after 6 months and 12 months later. 
For the cognitive assessment we used the revised version of the Addenbrooke′s Cognitive Examination (ACE-R) and 
Montreal Cognitive Assessment (MoCA) and for the evaluation of depression we used Hamilton Depression Rating 
Scale (HDRS).
We have also included in our study a control group composed of 76 control subjects with the same range of educa-
tional level and age. All the patients met the diagnostic criteria for Parkinson′s Disease. In this study we included 
patients in stage I and II on Hoehn and Yahr scale. Twenty-six patients were in stage I and 38 patients in stage II. The 
patients were treated with levo-dopa monotherapy, dopaminergic agonists monotherapy, or levodopa associated with 
dopaminergic agonists. At baseline the patients in stage I showed a mean MoCA score 26.8 and a mean ACE-R 
score 89.6. The patients in stage II had a mean MoCA score 26.5 and a mean ACE-R score 89.4 at baseline.
The control subjects showed a mean MoCA score 27.06 and a mean ACE-R score 90.3. One year later the patients 
group I showed a mean MoCA score 19.8 and 84.7 mean ACE-R score. The groups of patients in stage II had a mean 
MoCA score 18.3 and ACE-R score 84.2. The control group the mean MoCA values was 22.56 and ACE-R 87.1. 
Regarding asssessment of depression, we obtained the next scores: at baseline, patients in stage I showed a mean 
HDRS score of 14.6; the patients in stage II a mean HDRS score 14.8 and the control group a HDRS mean score of 8.
One year later group I showed a mean HDRS score of 18.8; the group II 19.9 and the control group 9.7.
For the statistical analyse, we used Student test (p<0.05 statistically considerable).
The patients with PD showed a greater cognitive impairment and depression than the control subjects. We observed 
that the patients in stage II Hoehn and Yahr had a greater cognitive decline and depression than patients in stage I. 
Depression was diagnosed in 40 patients at 6 months and in 56 of the patients at 12 months. The cognitive impair-
ment was higher at 12 months than at 6 months. The depressive patients had more severe cognitive decline than the 
nondepressive patients.
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INTRODUCTION

Parkinson´s disease (PD) is a neurodegenerative 
disorders which affects about 1% of the population 
over age 60 (1).

PD is characterized by tremor, rigidity, bradyki-
nesia and impairment of balance that are usually of 
an asymmetric course (2). 

In addition to motor defi cits, non-motor symp-
toms in PD received increasing attention (3). Cog-
nitive decline is included in non-motor features of 
PD (3). Also the mood disorders, psychosis, sleep 
disturbances, and autonomic dysfunction are in-
cluded features of PD (4). These non-motor fea-
tures have been associated with increased disability 
and reduced quality of life (5).
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In Parkinson´s disease we encounter a variety of 
symptoms of cognitive impairment starting from 
stage of mild cognitive impairment (MCI) to de-
mentia (6). Diagnostic criteria for MCI include 
subjective complaining from the patient regarding 
cognitive decline, minimal effect of the decline on 
day to day functioning and the absence of demen-
tia, and evidence of cognitive decline that cannot 
be attributed to age (7,8). The exact cause of cogni-
tion impairment in PD are not fully known but are 
likely due to a combination of chemical and struc-
tural changes.

To diagnose MCI in PD patients, cognitive im-
pairment should occur within the context of clini-
cally diagnosed PD (9).

Depression is the most frequent psychiatric dis-
order in PD patients (10). Approximately 50% of 
these patients are suffering of depression (11). The 
depression might not be detected when occuring 
with PD, thus, the number of cases might even be 
higher (12).

The depression may lead to pseudodementia 
which may be diffi cult to distinguish from the pri-
mary cognitive disturbacens in PD (13).

Diagnosis of depression in PD may be diffi cult 
because of overlaping symptoms of the two disor-
ders (14). Symptoms as depression and anxiety 
may occur before manifestation of motor symp-
toms (15). The diagnosis of depression is based on 
subjectively experienced symptoms including feel-
ings of emptiness, reduced emotional reactivity and 
inability to experience pleasure (16).

Both depression and cognitive impairment in 
PD, have major clinical consequences including a 
negative impact of quality of life.

It seems that motor symptoms of the disease 
manifest earlier in patients with PD and depression 
(17). The patients with depression and PD do not 
regards depression as a disease, but they consider 
that their depressed mood is a regular feature of PD 
(18). 

Most studies do not show a relationship between 
gender of PD patients and frequency of depression 
(19). 

The non-motor symptoms become even more 
important as Parkinson’s disease advances, so the 
recognition and treatments for these symptoms are 
needed.

OBJECTIVE

Our study was designed to assess the cognitive 
decline in Parkinson’s disease and to study its cor-
relation with depression.

MATERIAL AND METHODS

We included in these study 64 patients with Par-
kinson’s disease (group I composed of 26 patients 
in stage I Hoehn and Yahr, group II composed of 38 
patients in stage II), and a group control consisted 
of 76 subjects with the same range of educational 
level and age. 

In the group patients were 30 men and 34 wom-
en, with a mean education level 11.2±1 years and 
mean age 72.3±3.5 years. These patients were ad-
mitted to Clinic of Neuropsychiatry Craiova be-
tween January 2016 and October 2016. All the pa-
tients met the diagnostic criteria for Parkinson′s 
disease. In control group the mean age was 71.9±3 
years and a mean education level 11.5±6 years.

The patients were treated with levo-dopa mono-
therapy (24 patients), dopaminergic agonists mon-
otherapy (20 patients), or levodopa associated with 
dopaminergic agonists (20 patients).

Upon giving an informed consent, regarding 
cognitive assessment, patients and control groups 
were tested using MoCA and ACE-R. For the as-
sessment of depression we used HDRS scale both 
in patients and control groups. Our evaluations 
were made at the beginning of the study (at base-
line), then after 6 months, respectively 12 months.

 We compared the cognitive scores obtained in 
the patients group with those from control group 
and we have also followed-up which are the most 
impaired cognitive functions. The cognitive perfor-
mances and the depressive state were related to the 
antiparkinsonian therapy. Then, we correlated the 
cognitive scores with the scores obtained in dy-
namics at the assessment of depression, both in pa-
tients and control groups.

The results were analysed by Student Test 
(p<0.05 statistically considerable). 

RESULTS

Depression was diagnosed in 40 patients at 6 
months and in 56 of the patients at 12 months. The 
patients included in our study showed a moderate 
depression, both in stage I and stage II.
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The depression assessment using HDRS showed 
in control group a mean score of 6.5 at baseline, 6.8 
after 6 months and 7.1 at the end of study. At the 
beginning of the study, the PD patients in stage I 
Hoehn and Yahr had mean HDRS score of 11.6; 
after 6 months 13.8 and at endline 15.8.

The group of PD patients with stage II of the 
disease had at baseline a HDRS score of 11.9; at 6 
months 14.8 and one year later 17 (Fig. 1).

The mean MoCA values obtained in dynamics 
in PD patients stage I were: 26.8 at baseline, 21.5 at 

6 months and 19.8 one year later. In patients with 
stage II of the disease, mean MoCA scores were at 
baseline 26.5, at 6 months 20.5 and after one year 
18.3. The control group showed at baseline a mean 
MoCA score of 27.06; at 6 months 24.5 and 22.56 
at the end of study (Fig. 2).

Assessing the cognitive state using ACE-R, the 
group of patients with stage I showed a mean 
ACE-R score at baseline of 89.6; after 6 months 
87.1 and mean value of 84.7 at the end of the study. 
In the group of study including patients with stage 

HDRS score 

FIGURE 1. HDRS score in dynamics in patients and control groups (p > 0.05)

MoCA score

FIGURE 2. Cognitive assessment using MoCA in patients and control groups (p < 0.05)
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II, the mean values of ACE-R score were: 89.4 at 
baseline; 86.3 6 months later and 84.2 at endline. 
The control group showed at the beginning of the 
study a mean ACE-R score of 90.3; at 6 months 
89.2 and 87.1 after one year (Fig. 3).

In patients of our study, we found that most af-
fected cognitive domains were: executive function, 
visuospatial abilities, language, praxis, attention 
and verbal fl uency (Fig. 4).

61.4% of the patients trated with levodopa mon-
otherapy showed a cognitive impairment while 

54.2% of the patients treated with dopamine ago-
nists and 56.4% of the patients treated with dopa-
mine agonists and levodopa associated. In Fig. 5 
and no 6 we showed the evolution of MoCA and 
ACE-R scores related to antiparkinsonian treat-
ment. 

Regarding depressive state related to antiparkin-
sonian therapy, we observed that patients treated 
with levodopa were more depressive in comparison 
to patients treated with dopamine agonists or asso-
ciated therapy (Fig. 7).

ACER score

FIGURE 3. Cognitive assessment using ACER in patients and control groups (p<0.05)

FIGURE 4. Most cognitive domains affected in PD patients

Cognitive domains affected
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MoCA score

FIGURE 5. Mean MoCA scores related to the type of antiparkinsonian therapy (p>0.05)

ACE-R score

FIGURE 6. Mean ACE-R scores related to the type of antiparkinsonian therapy (p>0.05)

HDRS score

FIGURE 7. Depression assessment related to the type of antiparkinsonian therapy (p>0.05)
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DISCUSSIONS

Although both depression and cognitive decline 
are frequent in PD patients, little is known on how 
the association of depression and PD varies accord-
ing to cognitive decline. It seems that depression in 
PD occurs independently of dementia.

Studying our 64 patients wih PD in stage I and 
II Hoehn and Yahr, we observed an increase of de-
pressive state during one year study. 

As the fi gure 1 shows, the stage II patients were 
more depressives than patients in stage I and con-
trols, but statistically insignifi cant (p>0.05). Both 
stage I and II patients started in the study having a 
mild depression. In the dynamics, their depressive 
state has evolved differently depending on the stage 
of PD. So, at six months evaluation we noticed that 
patients in stage I were still in mild depression, 
while patients in stage II had moderate depression. 
After a year of study, patients in both stages had 
moderate depression , but we observed that those in 
the stage II had a higher HDRS score than those in 
stage I.

We mention that a limitation of our study is that 
diagnosis of depression may have been infl uenced 
by the severity of bradykinesia in PD patients.

A weak point of this study is the fact that a small 
number of patients with PD are included. That is 
why we intend to carry out much more elaborate 
studies in the future, including a larger number of 
patients, to achieve more representative results.

Another weak point we recognize in this study 
is the relatively short period it has been unfolding 
(one year). So, our aim is to carry out a similar 
study in the future that will last for a long time and 
in which patients are evaluated with scales that in-
clude a much wider range of cognitive domains

In our study we observed a decrease of the cog-
nitive performances in dynamics during the year 
study both in group of PD patients and control 
group. Using MoCA and ACE-R for the cognitive 
assessment, we observed that the PD patients 
showed a higher cognitive impairment than the 
control group, after both 6 months and one year 
(p<0.05). In the fi gures number 2 and number 3 we 
described the graphics of these fi ndings. Our results 
are in concordance with other studies that described 
a cognitive impairment in patients with PD, and 
that declare that the risk for the development of de-

mentia in PD patients is approximately 6 times 
higher than compared to non PD matched controls. 
(7,20) Is well known that mild cognitive impair-
ment in PD is a distinct entity and a potential pro-
dromal state to PD dementia.

Generally it is assumed that cognitive impair-
ment may develop early in the disease, but clinical 
symptoms of dementia appear only on late course 
of the disease (21).

At the start of our study, both stage I and stage II 
had a cognitive similarity in MoCA and ACE-R 
scores. In patients with stage II of the disease, the 
cognitive decline was signifi cantly increased after 
6 months and 12 months respectively, compared to 
the patients in stage I (p<0.05).

The relationship between Hoehn and Yahr stage 
and cognitive impairment has long been described 
in PD. Our fi ndings are in concordances with other 
studies that found the same conclusion (22,2). We 
observed that cognitive decline was greater in pa-
tients with moderate depression than in patients 
with mild depression or no depression.

Cognitive decline in non demented PD patients 
encompasses a broad spectrum of clinical defi cits 
and severity. It is known a diffi culty with mul-
ti-tasking or planning, decreased attention and 
word fi nding disturbances (23). Regarding cogni-
tive domains affected in PD patients, we found that 
executive function was most affected (82.20% of 
the patients group). The second place in terms of 
cognitive impairment was visuospatial abilities fol-
lowed by language disorders, praxis, attention and 
verbal fl uency. Their percentage values are de-
scribed in fi gure number 4. Our fi ndings are in con-
cordance with results of other studies that found 
executive function as the most frequent cognitive 
domain affected in nondemented PD patients (23). 
Memory functions seem to be relatively preserved 
in patients with PD and cognitive decline.

When we studied the relationship between the 
therapy of Parkinson’s disease and the range of the 
cognitve decline we did observed that both MoCA 
and ACE-R scores are related to antiparkinsonian 
treatment. So we discovered during year of study 
that both scores MoCA and ACE-R are more in-
creased in patients levodopa treated in comparison 
to patients treated with dopamine agonists or asso-
ciated therapy (Fig. 5, 6). The group patients treat-
ed with dopamine agonists and the group treated 
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with associated therapy showed similar cognitive 
performances. 

So both groups of patients experienced cogni-
tive decline but lower intensity compared to levo-
dopa treated patients. 

Regarding correlation of depressive status with 
antiparkinsonian therapy received by PD patients, 
we observed that levodopa-treated patients experi-
enced a more depressive state at 6 and 12 months 
than those treated with dopamine agonists or asso-
ciated therapy (Fig. 7).

CONCLUSIONS

Our study showed that PD patients presented in 
dynamics a cognitive impairment. Also we found 
that the depression status of patients is increasing 
as the disease progresses. We observed a faster cog-
nitive decline among depressed patients than non-
depressed patients with PD.

It is hoped that more studies may clarify the 
neuropathological changes underlying the associa-
tion of depression and cognitive decline in PD.
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