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Abstract
Currently Parkinson’s disease (PD) is no longer considered a disease exclusively motor type, now PD is
characterized as cognitive neurobehavioral pathology often results in patients emotional disturbances
that degrade their quality of life. This article intended to show an updated review of the affective
disorders/emotional as depression, anxiety and apathy significantly affecting physical function,
psychological, individual and family of sufferers of PD. It was found that the prefrontal cortex,
hippocampus, anterior cingulate cortex, limbic system and thalamic nuclei are related to depression,
such as frequent psychopathological disorder in PD, also dysfunctions in the putamen, dopamine and
norepinephrine are associated with emotional disturbances that characterize to anxiety or psychosocial
stress states. Next, the deregulation of fronto circuits-subcortical and frontal lobe dysfunction with loss
of connections to the basal ganglia, lead to generate in subjects with PD a state of discouragement to
many tasks (Apathy). The results suggest that the implementation of new lines of research and
intervention to detect emotional disorders in PD, with the aim of generating strategies to help improve
the quality of life in patients diagnosed with PD.
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Introduction
Parkinson's disease (PD) is one of the most prevalent
neurodegenerative diseases (1% of the population over 60 y)
and with great impact on activities of daily living and quality
of life of patients [1]. It is the second most common
neurodegenerative disease after Alzheimer's disease.
The PD is considered a multifactorial process which is
characterized by the presence of non-motor symptoms
(sensory, autonomic, sleep disorders, behavioral and cognitive
impairments, among others) that accompany the cardinality
motricity characteristic to disease; and diffuse deposit of alphasynuclein (component of Lewy bodies), causes dysfunction of
different neurotransmission systems such as norepinephrine,
serotonin and acetylcholine, also generating neuronal death in
different cortical structures, subcortical and brainstem [2].
Patients suffering from this disease tend to have feelings of
sadness (depression) are regularly accompanied by stress levels
(anxiety) distortive their psychological, emotional and
individual balance [3] likewise, some patients (but less
frequently) exhibit behaviors that are characterized by
demotivational aspects (apathy) that eventually locate these
people diagnosed with PD, in a state of lack of interest in
various tasks [4].
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Emotional disturbances such as depression, anxiety and apathy
are the subject of study, not only for their appearance in the
early stages of the disease, but also for other causes such as
their relationship with quality of life, low self-esteem, stress
states psychosocial and selflessness presented by patients in
activities of daily life [5].
This article aims to analyse emotional alterations such as
depression, anxiety and apathy that may be present in
idiopathic PD without dementia, as well as the brain areas
involved.

Method
For the preparation of this review are used 100 primary
references, 67 research articles conducted to study emotional
disturbances in PD, 26 review articles and 7 systematic
reviews. The search for the information was made in PubMed
bases and Scopus data. The initial search is performed using
the keywords (emotional disturbances, anxiety, depression,
apathy, PD), obtaining a total of 200 references. Summaries of
these studies were analysed and selected 150. Then continue is
selected these works meeting the criteria outlined in Figure 1,
obtaining a total of 10 0 (Figure 1).
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Currently the clinical criteria to diagnose and identify
depression based DSM-IV are essential, however, this
classification is not specific to PD subjects. For Voss and
Hegeman [21] is necessary to consider what criteria of DSMIV can be applied to this population, i.e., what clinical
characteristics presented in the DSM-IV adjust to the
depressive symptoms presented subjects with PD. Assessment
and diagnosis of depression should be accompanied by clinical
judgment of several specialists, in order to determine or rule
out other conditions that may be predisposing factors or
inducers of depression [21].

Figure 1. Study selection process.

Results
Depression in Parkinson's disease
Depressive symptoms usually present in many patients with
PD, are characterized by continuous sadness, hopelessness,
feelings of guilt, permanent tiredness, bodily discomfort and
inability to make decisions; its prevalence and incidence is
high [6,7], at any stage of the disease [8,9] There is a high
correlation between depression, quality life, disability and
cognitive impairment [10].
The depression in PD has a prevalence ranging between 50%
[11] and 30-40% [12] and it is considered one of the major
predictors of deterioration in quality of life and functional
impairment of motor cardinality [13,14]. Some studies [15-17]
have reported a prevalence of major depression 20-25%;
clinical manifestations of mild depression are more common in
patients with this pathology, presenting a prevalence of 50%.
[18]. A systematic review show a 17% prevalence for major
depression, 22% for minor depression and 13% for dysthymia.
According to these authors, depressive symptoms presented
subjects is significant, regardless of the clinical criteria of [19].
To diagnose depression in PD, it is necessary to be supported
by the coexistence of three components to assess and identify
depressive symptoms as a mood disorder: 1. Negative
affection, 2. Mood and 3. Somatic concerns [20]. The criteria
for diagnosing a depressive episode according to the diagnostic
and statistical manual of mental disorders, [19] should include:
1. Depressed mood most of the day, 2. Decreased interest or
ability to experience pleasure in all or almost all of the day 's
activities, 3. Significant weight loss without 4. Insomnia or
hypersomnia all day 5. Psychomotor agitation or slowing
almost every day 6. Fatigue or loss of energy 7. Feelings of
worthlessness or guilt 8. Decreased ability to think or
concentrate, 9. Recurrent thoughts of death or recurrent
suicidal ideation.

Emotional disturbance such as anxiety and apathy are common
in PD used almente have a superposition with depressive
symptoms, especially apathy, which can occur in the absence
of clinical depression [22]. Despite this overlap, and although
depressive symptoms and apathy share symptoms such as
decreased of the interest, fatigue and anhedonia, it is important
to note that the mood in apathy is objective in nature, unlike
depression mood is subjective, negative and associated with
despair, anxiety and low self-esteem.
A variety of scales used to assess depression in the general
population and have been used in patients with PD, although it
is unclear which of these scales are the most appropriate for
this population [23]. These include: The Hamilton Depression
Scale (HDRS) [24], the Beck Depression Inventory [25], the
Depression Scale Geriatric [26] Depression Scale Zung [27]
Scale Hospital Anxiety and Depression [28] The MontgomeryAsberg Depression Rating Scale [29]. It would be advisable to
carry out investigations that analyse the validity, reliability,
sensitivity and specificity of these scales for this population.
The etiology of depression in PD is not clear [21]. Noted that
results of the clinical situation [30], the reduction transporter
noradrenalin and dopamine mesolimbic and striatal, [7,31-34]
typically generates a state of reduced motivation found
associated with decreased dopaminergic activity in the nucleus
accumbens, ventral striatum, prefrontal cortex, serotonin levels
[35] and the effect of various brain regions [7,35,36].
Cardoso et al. [36] indicate that depressive symptoms are
related to dysfunctions in the medial prefrontal cortex and the
dorso-medial thalamus, which are involved with the
organization of emotional, motivational and alert responses.
Studies with neuroimaging techniques [7,37-40] indicate
alterations lateral orbitofrontal cortex level, hippocampus,
anterior cingulate cortex, prefrontal cortex, inferior frontal lobe
reduction in basal ganglia, thalamic striatal circuits, subcortical
nuclei, cortex Limbic, brain-related areas of mood.
Depression not only affects the quality of life for patients,
family, friends and immediate caregivers are also affected,
social and family structure [41,42], generating a negative
impact [41,43,44] which interferes with activities of daily
living and in aspects such as communication, stigma and social
support that are accompanied by irritability, restlessness and
feelings of emptiness.
The presence of depressive symptoms can also affect the
patient’s cognitive status. For example, low yields in naming
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tasks, memory, verbal fluency, visuospatial functioning,
learning, planning and flexibility are related depressive
symptoms [8,12,45,46]. Attentional deficits and executive are
related to disruption of neural circuits that communicate the
caudate and PFC (secondary to loss of dopaminergic
projections nigrostriatal) and the direct loss of dopaminergic
projections tegmental ventral brainstem to cortical areas [47],
deficits may be related to mood disorders like depression.
Depression is also being seen as a possible predictive factor in
predicting cognitive impairment in early stages of the disease
[48].

Tremblay, Achim, Macoir and Monetta [49] suggest that it is
necessary to develop new research to understand more
precisely the possible relationship between cognitive deficits
and depression in PD, with the aim of generating plans
neurorehabilitation not only guided at correcting the motor
dysfunction of the subjects, but also to improve social, family
and individual aspects.
Table 1 presents the main findings related to PD and
depression.

Table 1. Summary of principal and studios on depression in Parkinson's disease.
Authors

Participants

Main results

Bewernick and Schlaepfer [50]

Review study

Depression is associated with cell loss in the prefrontal cortex, paraventricular
nucleus of the hypothalamus and reduction of the hippocampus.

Skidmore et al. [51]

22 patients with idiopathic PD without dementia.

Depression, apathy, and increased motor symptoms are associated with
distinct activity profiles in PD.

Xuyun and Wu [52]

33 patients with idiopathic PD with dementia and Patients with PD have abnormal levels of neural activity in various areas of
with depression, compared with a group with PD the brain associated with the limbic prefrontal network.
without depression.

Yamanishi et al. [9]

117 patients with idiopathic PD

Depression and anxiety are common alterations in PD, are associated with
quality of life, regardless of the severity of the motor stage.

Even and Weintraub [6]

Systematic review.

More research is needed, with different techniques (cluster analysis, latent
analyses, clinical correlates, biomarkers, etc.) to delimit the subtypes of
depression in PD.

Cardoso et al. [36]

36 male patients with idiopathic PE. 20 of them Depression in patients with PD is associated with a decrease in the activity of
were diagnosed with major depression.
the dorsomedial nucleus of the thalamus and the prefrontal cortex of the
medial dorsum.

Costa et al. [8]

83 patients with idiopathic PE without dementia

Depression in PD is associated with alteration of the prefrontal cortical and
limbic areas.

Remy et al. [7]

20 patients with idiopathic PE without dementia.

Depression is associated with a specific loss of dopamine and norepinephrine
innervation of the cortical and subcortical components of the limbic system.

Anxiety in Parkinson's disease
Anxiety in PD is a common emotional disorder characterized
by symptoms such as feelings of fear, uneasiness, worry,
sweating, tremors, dizziness, tachycardia, muscle tension,
among others; it has a prevalence of 36% to 40% [53-55].
Walsh and Bennet show that states of psychosocial stress
(anxiety), as well as depression, are associated with
psychological events that are distressing for the subject, which
tend to be related to the emotional situation generated by PD.
Other studies [56-58] indicate that anxiety related to depression
and impairment of quality of life. It has been associated with l
motor cardinality having each patient (tremor, bradykinesia,
rigidity, and postural instability), gait disorders (festination,
freezing, dyskinesia’s, motor fluctuations) and oscillations in
periods on-off [58-60]. There are several theories to explain
anxiety and emotional disturbance in PD, but little known,
anxiety is attributed to a set of medical, biological and
psychosocial factors that attempt to explain in detail this
syndrome, however, what is known today is that anxiety is a
secondary response or reaction to the diagnosis of the disease
[61].

Biomed Res 2017 Volume 28 Issue 18

DSM IV [19] presents a number of criteria to diagnose an
anxiety disorder, but these are not specific for PD still can be
applied informally in the clinical setting by a trained and
qualified person to do [62]. The diagnosis of anxiety in PD
remains ambiguous, because there is overlap of anxiety with
various mental and physical symptoms that are associated with
PD, symptoms that characterize anxiety are often attributed to
depressive symptomatology and pictures mixed clinicians fail
classified in the DSM IV [19,61].
The different diagnostic categories such as generalized anxiety
disorder, panic disorder, obsessive-compulsive disorder and
depression makes it difficult to establish an objective diagnosis
of anxiety in PD [62]. In order to perform an objective analysis
of anxiety in PD, it is necessary to carry out a detailed analysis
of the patient's history, also based on the information that the
main caregiver can provide, in order to know the patient's
behavior in the different contexts in which develops [61].
Chen and Marsh [61]; Shulman et al. [63] Point out the need
for a periodic evaluation of patients with PE in order to detect,
evaluate and intervene in PE. At present there are no specific
scales that measure anxiety property in PD, for Leentjens et al.
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[64], these scales tends to focus on the symptoms of panic
disorder, but not in the clinical picture of anxiety presenting
subjects with a diagnosis of PD.
The scales have been validated or used in PD patients, are the
Beck Anxiety Inventory (BAI) [65], Anxiety Inventory-State
Spielberg [66] and Anxiety and Depression scale (HADS) [28].
Etiologically related anxiety is a psychological response to the
motor and physical symptoms experienced by patients with
PD, found that dysregulation in chemical factors such as
norepinephrine, serotonin, dopamine and γ-amino acid or
butyric acid (GABA) they are involved in the pathogenesis of
anxiety [55]. Dopamine deficiency may be due to the
interactions that occur between dopaminergic deficits and the
variability (deficits) occurring in norepinephrine and serotonin
occurring in subjects with PE [55,67,68], generating neuronal
loss in the tegmental area ventral and locus ceruleus.
Anxiety can also be caused by alterations in serotonin
transporter, there appears a functional polymorphism and
genetic defect which can play a role in the pathology of anxiety
in PD [55,69] and dysfunctions to brain areas such as the
anterior putamen, [7,43,70,71], the limbic cortex, basal ganglia
and amygdala as areas instinctive regulation emotional are
altered by dysfunction or deficiency presenting dopamine to
the amygdala [32,72].
Leentjens et al. [60] indicate that anxiety is one of the
emotional disturbances little studied, the authors see the need
for research to measure, prevent and intervene the negative

impact that anxiety has on the quality of life in patients with
PD [73]. What is clear so far is that anxiety is associated with
depressive disorders, and both disease entities, impact to
impair the physical, psychological, social and family stability
of these patients [71,74].
Anxiety also tends to be associated with motor fluctuations PD,
although these studies are not robust, [71] indicate that it is an
association that possibly is related to cardinal signs like the
march, the dysfunction of the same and the postural instability
[60].
Regarding cognitive functioning, some studies have found no
relationship [75,76]. In contrast, Foster et al. [77] indicate that
anxiety affects operative memory in patients who are in the
early stages of their disease, particularly in the onset of left
hemibody disease. Despite these results, currently the
relationship between anxiety and cognitive functioning is still
unknown and needs further investigation of experimental type
[12].
Authors as Thanvi et al. [76] are clear in stating that anxiety
sufferers third of patients so far have not found a possible link
between cognitive functioning and the clinical symptoms of
psychosocial
stress
(anxiety).
Research
on
this
psychopathology in PD is still very incipient, it is hoped that in
the medium term the new lines of research will be focused on
aspects of neurorehabilitation.
Table 2 shows a series of studies on anxiety in PD.

Table 2. Summary of principal and studios on anxiety in Parkinson disease.
Authors

Participants

Main results

Yamanishi et al. [9]

117 patients with idiopathic PE without dementia.

Anxiety is an important clinical condition that is associated with quality of
life in patients with PD.

Gallagher and Schrag [43]

Review article.

Anxiety is highly correlated with PD and occurs in the context of motor
and non-motor fluctuations.

Hanna and Cronin [73]

38 participants with PE without dementia 20 males - The impact of anxiety is related to quality of life.
18 females.

Leentjens et al. [60]

342 patients with idiopathic PE without dementia. Anxiety is poorly studied in PD, research is hampered by the
Cross-sectional international study.
questionable validity of DMS IV and the anxiety disorders defined in PD.

Prediger et al. [71]

Critical review study.

Anxiety impairs the quality of life of patients with PD, more robust
investigations are needed to alleviate this pathology in subjects with PD.

Dissanayaka et al. [53]

79 patients with idiopathic PE without dementia.

Anxiety increases the complexity of PE.

Quelhas and Costa [3]

43 patients with idiopathic PE without dementia.

Anxiety is the strongest predictor of quality of life in patients with PD.

Carod et al. [78]

132 patients with idiopathic PE without dementia.

Anxiety affects the quality of life of patients with PD.

Apathy in Parkinson's disease
Apathy is characterized by the loss of interest or persistent
emotional liability, p resenting n subjects with PD to the
variety of tasks, and aims motivation to carry out [4,79,80].
Apathy is another neurobehavioral syndrome emotional
coexisting with the EP, a symptom not motor has a prevalence
ranging between 25% and 45% [81] 16% and 48% [82] or
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from 17% to 70% [83] that same depression and anxiety
succeed in diminishing the quality of life of patients suffering
from Parkinson's, this deterioration is represented and
associated by cognitive deficits, [42] which are characterized
by dysfunction of the frontal lobe, temporal, basal ganglia,
cerebellar areas, dysfunction of the dopaminergic system and
disconnections of the fronto-subcortical that affects planning,
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organization and mental flexibility (executive functions)
[80,84,85].
At present, diagnosis of apathy is a challenge for clinicians,
because it is associated with depressive symptoms, cognitive
deficits and overlap occurring in the diagnostic criteria [74].
Leentjens [86] show no clinical diagnostic criteria for apathy
today. The only criteria available are made by Marin [79].
Starkstein and Leentjens [86] propose a set of criteria that have
been retrofitted under Marin diagnostic criteria [79]:
a. The lack of motivation in relation to the patient's previous
level of functioning, or the standards of his age and culture,
indicated by the subject or observed by others.
b. Presence of at least 4 w during most of the day, at least 1
symptom belonging to each of the following three domains:
Goal directed behavior decreased.
- Dependence of others to carry out daily activities.
- Lack of effort or energy to perform daily activities.
Decreased goal-directed cognition
- Lack of interest in learning new things or new experiences.
- The lack of concern for their personal problems.
Decreased behavior towards a goal

That confused association between depression and apathy
[4,82] is leading to new research lines focus on investigating
apathy as neurobehavioral and differential depression
syndrome, it is necessary that studies with more representative
samples are made, this will, as far as possible, allow the
detection of significant differences between the two clinical
syndromes.
Regardless of the relation that apathy presents with depression,
it is necessary to emphasize that this syndrome manages to
deteriorate the quality of life in people with PD. The most
commonly used scales to assess apathy are the scale of apathy
Marin [79], the scale of assessment of apathy Lille [89], its
adaptation to Castilian by Garcia [90] and the neuropsychiatric
inventory in paragraph apathy [91].
Regarding cognitive functioning, some studies have found that
apathy is associated with deficits experienced by patients in
executive functions and activities of daily living [92-94].
Pluck and Brown, [95] indicate that apathy is associated with
deficits in memory, language and executive functions which
are also related by the loss of initiative, emotion and self awareness before performing different tasks [96].
Table 3. Presents the summary of the main studies on apathy in the
PD.

- Flat or unchanging affect

Authors

- Lack of emotional responsiveness to positive or negative
events.

McNamara et al. 30 patients with idiopathic Apathy
is
a
frequent
[92]
PE without dementia.
alteration in PD, with a
higher risk of dementia.

c. Symptoms cause clinically significant discomfort or
impairment in social, work, or other important areas of
functioning.

Louis et al. [97]

d. Symptoms are not due to decreased level of consciousness
or the direct physiological effects of a substance.

can
occur
39 patients with PD without Apathy
dementia, compared with 79 independently of depressive
patients
with
essential symptoms.
tremor and 20 patients with
dystonia.

Laatu et al. [93]

73 patients with idiopathic Apathy
is
significantly
PE without dementia.
associated with ADL in PE

Starkstein [4] points out that clinical nosology of apathy
require further conceptual and empirical study.

Robert et al. [85]

45 patients with idiopathic The frontal, temporal and
PE without dementia and cerebellar areas are related
without depression.
to apathy in PD.

Leonet al. [94]

557 patients with idiopathic Apathy
is
a
clinical
PE without dementia.
determinant that is related to
quality of life.

Isella et al. [84]

30 patients with idiopathic Apathy is frequent in PD, it
PE without dementia.
is related to subcortical
fronto dysfunction.

Apathy, having a clinical point depression compared to
[87,88], It makes evaluation is made more rigorous, systematic
and objective tests that measure this are neurobehavioral
syndrome so that does not go unnoticed by the centralization
with research in the motor aspects of the disease.
The association between apathy and coexisting depression is
caused because both syndromes cohabit in PE [51]. These
aspects lead to reaffirm the need to investigate and classify the
motor and non-motor disorders of this psychopathology, so that
the latter (non-motor dysfunctions) do not go unnoticed by
clinical reference.
Garcia et al. [82] indicate that apathy has begun to define itself
as an emotional disorder that is caused by social, external and
situations; for the authors the apathy syndrome is categorized
into cognitive, emotional and behavioral aspects that make it
appear as a one-dimensional psychopathological disorder.
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Participants

Main results

Pluck and Brown 45 patients with idiopathic Apathy is associated with
[95]
PE
without
dementia cognitive impairment in PD
compared to 17 patients patients.
with osteoarthritis

Louis et al. [97], apathy must be operated differently, in order
to lay the groundwork for differentiating apathy and emotional
syndrome, apathy related cognitive deficits, and especially,
apathy differentiated and independent of depression. The
theoretical position of these authors is what you should expect
more detailed and thorough investigations [83,98].
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The high prevalence filing the apathy is expected to be taken as
an independent emotional syndrome that need not be related to
other neuropsychiatric disorders, especially of emotional.
What is important in this relationship between depression and
apathy is that subjects diagnosed with PD can improve their
quality of life with activities that have the value of themselves,
but also the motivation to be able to do a diversity of tasks,
excluding Apathy as an emotional condition.
Table 3 presents the summary of the main studies on apathy in
PD.

Discussion and Conclusions
PD has ceased to be considered motor-exclusive pathology; the
latest research has begun to categorize it as a cognitive
neurobehavioral disease that coexists with emotional
dysfunctions such as depression, anxiety and apathy that in the
short, medium and long term end up deteriorating the quality
of life of the people who suffer it.
The data obtained indicate that the subjects who are diagnosed
with PD will present a disability in the subjectivity of their
behavior and behavior, subjectivity that is marked by
depression as a psychopathological disorder that impairs the
personality of each of the subjects, especially related to
cerebral aging, but at the same time associated with the
deterioration (physical and cognitive) generated by PD [50,78].
This leads to the conclusion that depression as a frequent
emotional disturbance may be a predictive factor in PD, an
inference that can be verified by the non-motor dysfunctions
that subjects with PD are presenting long before receiving the
diagnosis; Depression as an emotional alteration means that
mobility, activities of daily living, stigma and social support
are impaired and at the same time related to a state of
psychosocial stress or anxiety that does not allow subjects to
envisage coping strategies that can restore their psychological
balance [99].
Anxiety and depression as non-motor alterations of PD need to
be studied in a systemic, detailed, experimental and deep way,
in order to begin to create intervention plans that aim to
minimize the negative impact that the disease has on the
different Physical, social, family and individual dimensions of
the subject.
Likewise, the lines of intervention should also focus on the
treatment of apathy as a syndrome that causes subjects to lose
interest and motivation of their daily tasks and habits, apathy in
PD should be treated in a systemic manner [100] with
pharmacological and non-pharmacological treatment. In this
case, psychotherapy is presented as a clinical-psychological
strategy that, if possible, will reduce the impact that motivation
has on subjects with PD.
It is necessary that new investigations not only focus on the
motor aspects of the disease, non-pharmacological treatments
should be investigated and structured with a single purpose,
mental health, individual and family of the subjects, since the
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deterioration of health Mental quality means that the quality of
life is destabilized in all the psychosocial dimensions in which
the subject develops; to this end, the following suggestions are
provided to allow future research to centralize the emotional
alterations in PD (Depression, anxiety and apathy):
1. Research on PD should operationalize its object of study in
the emotional alterations, in order not to go unnoticed by the
initial clinical evaluation of health professionals, especially in
neurologists.
2. The previous point entails establishing a network or
teamwork, where the neuropsychologist plays a relevant role in
detecting the emotional dysfunctions that individual with PD
present, and as these non-motor dysfunctions have an impact
on cognitive, social and family functioning of subjects.
3. Detailed and systemic neuropsychological evaluation, will
allow the generation of functional neurorehabilitation plans,
which the neuropsychologist will emphasize in the
improvement of the quality of life of the subjects and their
insertion in the family and society.
4. Each of the topics of evaluation and intervention will allow
taking the family as a resilient referent for the improvement of
the subject, and where possible preventing a Burnout syndrome
in their immediate caregivers.
5. To do this, it is necessary to take as a reference and meeting
point the associations or houses of mutual help that tend to
each of the previous points.
This, insofar as possible, will allow the social and family
insertion of individuals with PD to result in a "stable" quality
of life in each of the individual, physical, social and
psychological dynamics in which the subject develops, hoping
that the outcome of each intervention program may reduce the
non-motor symptoms of the disease and that, if possible, delay
the cognitive impairment of people with PD.
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