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Abstract Apathy is one of the least investigated symptom of Parkinson disease (PD). In the article there are data of
frequency, diagnostic features, pathophysiology and treatment of apathy in PD. The aim of the investigation was to
evaluate the frequency of apathy in PD without dementia, evaluate the relationship with other neuropsychiatric and
motor disorders, influence on the life quality. 115 patients (age – 63.84±0.6 years, stage – 2.6±0.3) with PD without
dementia were included in the investigation. There were used the following scales: scale of evaluation stages of PD by
Hoehn-Yahr, UPDRS (part «activity of daily living», «motor functions »); Beck Depression Inventory, Spielberger State
Trait Anxiety Inventory, Parkinson Disease Sleep Scale- PDSS, Epworth Sleepiness Scale, Parkinson Fatigue Scale-PFS-
16, SCOPA-Cog, Lilli Apathy Rating Scale LARS and Apathy Scale AS.

Apathy was found in 25% of patients. The frequency and severity of apathy does not depend on stage and duration of
PD. It was found positive correlation of apathy and hypokinesia. In different stages of PD there was variability of
relationships of apathy with depression, executive functions and sleep disorders. We suppose the heterogeneity of
apathy in PD because of the variability of the association with other neuropsychiatric (affective, cognitive, sleep)
disorders. It was found the negative influence of apathy on daily activity, emotional and social aspects of life quality.
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Introduction

In the last decade there is increasing interest of examining the
factors which could worsen the life quality of patients with
Parkinson disease (PD). The active attention is focused on the
Neuropsychiatric disorders (NPD)–emotional, cognitive,
behavioral, fatigue, disorder of sleep and vigilance. The
interest to NPD is caused by high frequency of these disorders
and negative influence on the life quality as patients, as their
relatives (McKinlay et al., 2008; Aarsland et al., 2009;
Barone et al., 2009; Nodel and Yahno, 2009; Gallagher et al.,
2010; Vosnesenskaya, 2013). Pathophysiology of most NPD
in PD is multifactorial, it could be the result of structural or
neurochemical disorders. The high frequency of associated
neuropsychiatric manifestations of PD is the cause of
probable difficulties in diagnostics and evaluation of the
phenomenology of some disorders in PD.

The least examined aspect of NPD in PD is apathy. In
clinical context apathy is defined as diminished motivation. It
is characterized by deficits in goal-directed behavior and the
simultaneous diminution of the cognitive and emotional
concomitants of goal-directed behavior (Starkstein et al.,
1992; Levy and Dubois, 2006). Apathy may be one of the
most common syndrome of cerebro-vascular disorders and
neurodegenerative disorders—Alzheimer disease, dementia
with Lewy bodies, Fronto-temporal dementia, Progressive
Supranuclear Pulsy, Huntington disease and others.

The diagnostic criteria of apathy were suggested by Marine
et al. (1991) and modified by Starkstein et al. (2006). In 2009
these criteria were supplemented and validated by the
international group of experts on the population of patients
with different neuropsychiatric disorders.

In the base of these criteria the diagnosis of apathy is-loss
of diminished motivation in comparison to the patients
previous level of functioning together with presence of at
least one symptom in a least two of the three following
domains: loss of, or diminished, goal-directed behavior, goal-
directed cognitive activity and emotions. These symptoms
should last for a period of at least 4 weeks and present most of
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the time; should cause clinically significant impairment in
personal, social, occupational, or other important areas of
functioning. The symptoms are not exclusively explained to
physical disabilities, motor disabilities, diminished level of
consciousness or direct physiological effects of a substance
(Robert et al., 2009).

In a study, which examined PD alone there was a high
comparability (percentage of agreement) between the diag-
nostic criteria of Robert et al. and the results which were
obtained by Lille apathy rating scale (LARS) (Sockeel et al.,
2006), and the Neuropsychiatric Inventory (NPI) sub-score
(Cummings et al., 1994). The Movement Disorders Society in
2008 undertook a comprehensive critique of apathy scale and
recommended to use the apathy scale (AS) developed by S.E.
Starkstein (Starkstein et al., 1992), which is an abbreviated
version of Marins original Scale (Marin et al., 1991) for
assessment the apathy in PD.

The role of basal ganglia dysfunction in pathophysiology
of apathy was explained with both sides disorder of nucleus
caudatus, pallidum, mediobasal part of thalamus and putamen
(Czernecki et al., 2008). The mechanisms underlined apathy
in PD mainly been investigated using functional imaging in
patients with STN-DBS. Several studies have demonstrated
dopaminergic limbic cortex denervation(Thobois et al.,
2013), cortex hypometabolism in patients with apathy (Le
Jeune et al., 2009). It is suggested, that the motivational
components of behavior are regulated by dopaminergic
connections between ventral part of brainstem and ventral
part of pallidum with mesolimbic and prefrontal mesocortical
structures. One of the main structure, which provides
functional connectivity of these parts of the brain and
modulation of goal-directed behavior is nucleus accumbens
(Robbins and Everitt, 1996). The role of the nucleus
accumbens and it is connections in pathophysiology of
apathy in PD was demonstrated in recent study of Carriere et
al., where was used Magnetic Resonance Imaging Shape
analysis. Dopa-resistant apathy in patients with PD is
associated with atrophy of left nucleus accumbence (Carriere
et al., 2014).

The questions of phenomenology of independency the
apathy in PD are tightly connected with the evaluation of it is
association with depression. From one side, apathy is the
syndrome-one of the additional criteria of depression, from
the other –is diagnosed in patients with PD without other
major signs of depression (the feeling of sadness, anhedonia),
is remarkable of emotional inactivity (Levy et al., 1998). The
association of apathy with degree of motor and non motor
symptoms in PD is not enough investigated. It was shown the
association of apathy with depression, cognitive disorders,
with more severe stage of PD, with predominantly akinetiko-
rigid form of the disease (Reijnders et al., 2009).

The independent risk factor of apathy is the rapid
progression of speech and postural disorders (Pedersen et
al., 2009). It is actual to specify the prognostic value of
diagnosis the apathy in progression of PD. By the data of

prospective longitudinal investigation of Dujardin et al.
(2009), the presence of apathy worsen the prognosis and is
associated with more rapid progression of cognitive impair-
ment, developing dementia and worsen the daily activity. The
decreasing of foodstuff motivation in PD could be the cause
of excessful loose of the bodyweight (Shore et al., 2011). The
results of cross-sectioned investigations of the influence of
apathy on life quality are controversial. By the data of many
investigations the apathy is one of the major fact of the
worsening the life quality in PD (Barone et al., 2009; Benito-
León et al., 2012). Other investigations show depression,
fatigue, anxiety, sleep disorders as the major symptoms,
which worsen life quality in PD (Martinez-Martin et al., 2007;
McKinlay et al., 2008).

Treatment of apathy in PD also needs to be investigated. It
is important to specify the dynamic of apathy on dopamine-
enhancing treatment, possibility to use “symptomatic” drugs.
Moderate efficacy of the dopamine agonists, inhibitors of
acetylholinesterase in patients with PD and dementia is
described (Aarsland et al., 2000; Czernecki et al., 2008;
Thobois et al., 2013).

The questions of pathophysiology and phenomenological
independence of apathy in PD, the influence on life quality
and treatment approaches need to be specified.

The aim of investigation is the analysis of the frequency of
apathy in the spectrum of neuropsychiatric disorders in PD,
its relationship with motor and other non motor signs of
disease, evaluation of the impact of apathy to the worsening
of life quality on different stages of PD.

Patients and methods

115 patients with idiopathic PD without dementia were
investigated.

Inclusion criteria: diagnosis of PD based on UK Brain
Bank criteria (Hughes et al., 1992). Exclusion criteria:
suspected dementia; current uncontrolled psychiatric disorder
(e.g. substance abuse, major depressive disorder), history of
neurologic illness (other than PD). Patients received dopa-
minergic medications. Informed consent was obtained
according to local guidelines. Mean age was 63.84±0.6
years, duration of PD – 6.3±2.1 years. Mean indices of the
severity: stage – 2.6±0.3 Hoehn-Yahr scale. For evaluation of
motor dysfunction there was used the scale of evaluation
stages of PD by Hoehn-Yahr, part «Motor Function» UPDRS
(Fahn et al., 1987).

Neuropsyhiatric disorders (NPD) were evaluated by Beck
Depression Inventory (21-item questionnaire)(Beck et al.,
1996), Spielberger State Trait Anxiety Inventory (Spielberger
et al., 1983), Parkinson Disease Sleep Scale (PDSS)
(Neugarten et al., 1968), Epworth Sleepiness Scale (Johns,
1991), Parkinson Fatigue Scale (PFS-16) (Brown et al.,
2005), Scales for Outcomes of Parkinsons disease-Cognition
(SCOPA-Cog) (Marinus et al., 2003). SCOPA-Cog scores
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divides into categories: memory (immediate and delayed
recall), attention, executive functions, visuo-spatial functions;
score range from 0 to 43, higher scores indicate the better
state of cognitive function.

The Lilli Apathy Rating Scale (LARS) comprises 33
queries belonging to nine domains: Everyday productivity,
Interests, Тalking the initiative, Novelty seeking, Motivation-
Voluntary actions, Emotional responses, Concern, Social life,
Self-awareness factorial sub-scores. The scale’s overall score
ranges from –36 to+ 36. The severity of apathy divides into
four categories: – 36 to – 22 for non-apathetic, – 21 to
– 17—slightly, – 16 to – 10— moderately, 29 to – 36—
severely apathetic subjects(Sockeel et al., 2006).

For evaluation the connection with other symptoms and
parameters of life quality were used LARS and Apathy Scale
(AS) (Marin et al., 1991). The AS is a 14-item self-reported
questionnaire, score range from 0 to 42, higher scores indicate
greater apathy. The recommended clinical cutoff score for
apathy is 14.

To evaluate the influence of apathy on life quality and daily
activity was used Parkinson’s Disease Quality of life
questionnaire (PDQ-39), part 2 «Activity daily living»
UPDRS (Peto et al., 1998). The PDQ-39 comprises 39
queries divides into categories: Mobility; Activities of daily
living; Emotional well-being; Stigma; Social support;
Cognitions; Communication; Bodily discomfort; score
range from 0 to 156; higher scores indicate greater
impairment of quality of life. For statistical analysis we
used STATISTICA 7.

For evaluation the relationship of the symptoms in PD
linear correlation coefficients were calculated, for evaluation
groups of tight associated indexes was used the method of
hierarchic clustered analysis, which gives the possibility to
combine groups by joining to the group more correlated
parameters. The measure of closeness was 1-r, r- correlation
between the parameters in all patients. The combination was
done by Warda method.

Results

By LARS scale, apathy was found in 29 (25%) patients. The
light degree was in 10 (8.7%), moderate— in 14 (12.2%),
severe— in 5 (4.3%) of patients. In 23% of patients there was
found comorbidity with depression, in 80% patients with
apathy and 20% of all groups of the patients.

Significant correlation was not found between the apathy,

gender, age, duration of PD, stage (Table1), side of the onset.
There was positive correlation between apathy and the age of
the beginning of PD (r = 0.45, p< 0.05); depression (r = 0.33,
p< 0.05), sleep disorders (r = 0.28, p< 0.05).

There were positive significant correlations between
apathy, motor and other neuropsychiatric disorders on
different stages of PD with total score of UPDRS «Motor
function» (r = 0.59, p< 0.001) and hypokinetic signs –

hypomimia (r = 0.32, p< 0.05), speech disorders(r = 0.24,
p< 0.05), hypokinesia in dynamic probes in hands (r = 0.
297, p< 0.05), body hypokinesia (r = 0.241, p< 0.05) on 3
stage of PD; depression on 2 stage (r = 0.59, p< 0.001) 3 (r =
0.46, p< 0.001) stages of PD, apathy and fatigue (r = 0.59,
p< 0.001), executive function (r = 0.52, p< 0.001) on 2
stage, sleep disorders (total score PDSS) on 3 stage (r = 0.58,
p< 0.001).

There was significant correlation between total score of
apathy with parameters of daily activity, UPDRS (part II
«Activity daily living») and life quality PDQ-39 (Table 2).

By cluster analysis we have found that in one group were
combined the total score of apathy LARS, AS and age of the
beginning of PD, cognitive disorders (SCOPA-Cog total
score, SCOPA-Cog-executive function) and sleep disorders
(total score PDSS). The second group combined depression,
anxiety, fatigue, which were tightly connected with PDQ-39,
and subgroup of scores the parts Motor function, Activity
Daily Living UPDRS (Fig. 1).

Discussion

In our investigation the frequency of apathy in patients with
PD without dementia was 25%.By data of other investiga-
tions apathy was in 13% – 60% patients with PD (Bogart,
2011). These differences are probably because of the different
methods of evaluation the apathy and heterogeneity of the
groups of patients (e.g. different degree of cognitive
disorders, PD stages). Our data are similar to the results of
Aarsland et al., which were obtained with the use of NPI and
recent investigation of the frequency of apathy by different
neuropsychiatric diseases of Mulin et al. with the use of new
additional criteria. In both investigations the apathy in
patients was found in 27% (Aarsland et al., 1999; Mulin et
al., 2011).

In our investigation there was shown the positive
correlation between apathy and the age of the PD onset.
The disorders of emotional part and apathy could be the sign
of normal aging, because of socio-environmental and biologic

Table 1 Patients according to the degree of apathy on different stages of PD by LARS scale
Light degree Moderate degree Severe degree Total

1 stage 2 1 1 4 (13.8%)

2 stage 4 7 2 13 (44.8%)

3 stage 2 4 2 8 (27.6%)

4 stage 1 1 2 4 (13.8%)

Total 9 13 7 29 (100%)
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factors (Neugarten et al., 1968; Marin, 1990). Discussing the
multilayer relationship of apathy with age, it is important to
use the description of Singer (1973), where apathy in patients
with PD is the example of “premature social ageing” (Singer,
1973). It is found that the frequency of apathy in PD is much
higher than in population. In the investigation of Aarsland et
al. the frequency of apathy in patients with PD is 27% against
1% in control group(Aarsland et al., 1999). 44% of PD
patients were apathic compared with 20% of healthy controls
in recent study of Jordan et al. (2013). Apathy in PD is more
frequent than in other chronic disorder— osteoarthritis, which

is compared with PD by limitation of motor activity. In
comparative investigation of Pluck et al. apathy was in 40% –

44% of patients with PD, there was found no apathy in control
group with osteoarthritis with the same degree of disability
(Pluck and Brown, 2002). So apathy could not be explained
only by age factors or psychological reaction on chronic
disease, but as structural and neurochemical disorders in PD.

MRI study utilizing voxel-based morphometry to deter-
mine the structural correlations of apathy found that higher
apathy scores in PD patients correlated with lower gray matter
density in various brain regions including bilateral precentral,
inferior parietal gyri, inferior frontal gyri, right posterior
cingulate gyrus and right precuneus (Reijnders et al., 2010).
Study of Carriere et al. demonstrated positive correlations
between the severity of apathy and atrophy of the left nucleus
accumbence (Carriere et al., 2014).

The data of clinical investigations of correlation apathy and
age are contradictive. Aarsland et al.1999 did not find any
correlation between apathy with age of PD onset (Aarsland et
al., 1999), while in other investigations there was found
significant correlation (Kirsch-Darrow et al., 2006; Oguru et
al., 2010). Our data confirm the positive influence of age on
apathy in PD.

We did not find the statistical difference between the
severity of apathy on different stages of PD. It could be
explained by the fact of relatively small groups on 1 and 4
stage of (Table 1). But significant differences could not be
excluded between the severity of apathy in different stages of
PD. The data of the evaluation of apathy are contradictory –
there was found the increase of the severity of apathy by the
progression of PD (Kirsch-Darrow et al., 2006), and no
changes of apathy (Pluck and Brown, 2002).

The study confirmed positive correlation between apathy
and hypokinesia, which specified the previous data of the
association of apathy with akinetico-rigid form of PD
(McKinlay et al., 2008; Reijnders et al., 2010). We suppose

Figure 1 The distance between groups is calculated, and does
not have interpretive value. Age – the age of onset PD; Apathy
AS – total score AS; Apathy LARS – total LARS score; Executive
function –Executive function domain SCOPA- Cog; Cogni-
tion – total score SCOPA-Cog ; Sleep – total score PDSS; Motor
functions – part 3 UPDRS , ADL –Activity daily living-part 4
UPDRS; Depression–total score BDI ; Trait Anхiety –score
STAI; Fatigue –mean score PFS-16; Qol – total score PDQ-39.

Table 2 The influence of apathy on life quality
LARS interests LARS novelty seeking LARS motivation-

voluntary actions
LARS total score AS total score

PDQ- total score r = 0.73, 0.05< p< 0.1
(1 stage)

PDQ-emotional
well-being

r = 0.76, p< 0.05
(1 stage)

PDQ- Stigma r = 0.89, p< 0.05
(1 stage) n = 0.69,
0.05< p< 0.1(4 stage)

r = 0.52, p< 0.05
(2 stage )

PDQ-cognitions r = 0.75, 0.05< p< 0.1
(1 stage)

r = 0.54, p< 0.05
(2 stage )

r = 0.52, p< 0.05(2 stage)

PDQ-social support r = 0.63, 0.05< p< 0.1
(4 stage)

PDQ-body discomfort r = 0.71, 0.05< p< 0.1
(1 stage)

UPDRS
Activity of daily living

r = 0.52, p< 0.05
(3 stage )

r = 0.52, p< 0.05(2 stage)
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that correlation of apathy and hypokinesia provides the
consideration of the same pathophysiological mechanisms of
these symptoms. It is important to remember about the
heterogeneity of hypokinesia. Narabayashi suggested 3
pathogenetic types of hypokinesia in PD: secondary hypoki-
nesia (caused by rigidity), primary and psychomotor
(Narabayashi, 1999). Clinically it is very difficult to divide
different types of hypokinesia. The primary hypokinesia is
characterized by slowing the speed, decreasing the amplitude
of movement. Psychomotor hypokinesia is characterized by
insufficiency of activity, initiating of motor programs, which
are common with apathy.

According to the modern views, in pathophysiology of
hypokinesia is disconnection between basal ganglia and
prefrontal cortex. The dysfunction of prefrontal medial and
basal parts of the frontal lobes and their connection with basal
ganglia could cause behavior disorder in form of the apathy.

The present study confirmed previous research that PD is
associated with high comorbidity of depression and apathy.
Only in 20% cases there was no association between
depression and apathy. This finding is similar with previous
data, demonstrating 26% – 28% of isolated apathy from
depression and dementia (Aarsland et al., 1999; Starkstein et
al., 2006; Oguru et al., 2010).

There were significant correlations between apathy and
depression on 2 and 3 stages without any correlations on 1
and 4 stages. We suppose that different correlations between
apathy and depression on different stages of PD show
phenomenological heterogeneity of apathy in PD. Apathy
could be a part of depressive symptom, comorbid symptom or
could be the independent PD symptom.

The results of cluster analysis which showed that
depression and apathy belong to different groups could be
the major argument of independency of apathy. The
comorbidity of depression and apathy could be described
by the common pathophysiological mechanisms-dysfunction
of limbic structures (amygdala, nucleus accumbens) and
medioorbital prefrontal cortex, which are responsible for the
motivational behavior and reward (Robbins and Everitt,
1996; Remy et al., 2005; Leroi et al., 2012).

In the light of actual questions of differential diagnosis of
apathy and depression and the fact of the common symptom-
anhedonia, really important are the data of the investigation,
performed by Jordan et al.(2013) who confirmed that PD is
associated with increased apathy and anhedonia. Moreover,
apathy in PD is characterized by deficits in anticipatory
pleasure and reduced pursuit of desire goals (behavioral
drive) rather than consummatory pleasure or reward respon-
siveness. Previous studies have indentified dissociable neural
circuitry in anticipatory (dopaminergic dysfunction in the
nucleus accumbens) versus consummatory (prefrontal cortex)
anhedonia (Carver and White, 1994; Smith et al., 1996) .

The results of present investigation confirm the significant
correlation of apathy with frontal cognitive functions in PD
without dementia. In major investigations of apathy in PD

was found association of apathy and cognitive disorders
(dementia and non demented disorders) (Starkstein et al.,
1992; Marinus et al., 2003; Reijnders et al., 2010).

In 1022, Naville described a clinical profile in PD
consistent with criteria of bradyphrenia as a lack of initiative,
slowness of thinking, deficits in attention and interest
(Cummings et al., 1994). In the investigation of Starkstein
was found the association of apathy and disorder of executive
functions with time related parameters of cognitive activity,
that gives possibility to discuss the соmorbidity of apathy and
bradyphrenia (Starkstein et al., 1992).

The disorder of executive functions are associate with
disorder of goal-directed behavior and reduction of self-
activity because of disconnections of planning mechanisms
and changing activity from one to the other (Tekin and
Cummings, 2002; Bonelli and Cummings, 2007). The
statistical correlations of apathy with disorder of executive
functions make possible to suggest common pathophysiolo-
gical mechanisms, which could be caused by disorder of
functional connections between basal ganglia, lateral and
medioorbital prefrontal cortex. The common pathophysiolo-
gical mechanisms of apathy and executive functions in PD
were found by Carriere et al. (2014): the greater atrophy of
dorsolateral head of the nucleus caudatus in apathetic
patients. The striatal regions are known to be involved in
the dorsolateral cognitive circuit (Alexander et al., 1990).

Statistical correlations of apathy with sleep disorders are
also important. Besides of the probable negative influence of
sleep disorders on emotions and the level of alertness, we
could suppose that there are common pathophysiological
components of apathy and insomnia. The dysfunction of
pedunculopontine nucleuse (PPN) could be one of the
mechanisms. In PD there is found the degeneration of PPN
and it is disconnection with basal ganglia and other nucleuses
of brainstem. PPN plays important role in modulation the
REM sleep. One of the variant of parasomnia- behavior
disorder in REM sleep (RBD) could be also associated with
the dysfunction of PPN. We have already discussed the
positive correlation between apathy and RBD (Nodel et al.,
2010). According to investigations that RBD could be risk
factor of more rapid progression of cognitive disorders
(Robert et al., 2009; Postuma et al., 2012), we could suppose
that apathy, cognitive and sleep disorders are interrelated
(could be parts of common spectrum of NPD).

The variability of associations between apathy, hypokine-
sia, cognitive and sleep disorders on different stages of PD
could be related with heterogeneity and different degree of
evidence of these clinical signs. Different functional sub-
systems of multilevel neural connections between basal
ganglia, limbic system and prefrontal cortex could be
involved on different stages of PD according to the individual
variability of the disease (Tekin and Cummings, 2002).
According to the preferable localization of pathologic process
Levy and Dubois suggested to differentiate 3 major subtypes
of apathy— apathy, connected with disorder of emotional and

328 Apathy in Parkinson disease



affective processes, apathy connected with disorder of
cognitive functions and apathy connected with the disorder
of self activity (Levy and Dubois, 2006). According to the
diffuse and multi-component pathological process in PD we
suppose only probable domination of separate pathophysio-
logical subtypes of apathy.

Inspite of the fact, that major factors of worsening the self
evaluation of the life quality were depression, fatigue and
anxiety, we found significant data of negative influence of
apathy on life activity aspects. The values of apathy were
significantly connected with data of daily activity (the degree
of home activity) of the patients. There was found correla-
tions of apathy with decrease of social contacts, emotional,
cognitive evaluations of daily activity. Our data of the
influence of apathy on life quality are related to the results of
multi central Italian investigation (Barone et al., 2009). The
data of observation of 1072 (mean duration PD-5,1 years,
stage- 1,5-2,5 by Hoehn-Yahr), showed that apathy is the
leading symptom, connected with low self evaluation of life
quality.

The data of Spanish investigation of 557 patients with PD
(less than 2 years) (Beck et al., 1996), showed that apathy is
one of the major factor of low evaluation of life quality in
patients on the early stages. So apathy puts major impact in
social and home disability.

The treatment of apathy is very actual because of it is
negative influence on life quality, which was found in our
investigation even in light and moderate degree of the
syndrome. But the approaches to the correction of apathy in
PD are not yet distinguished. Single data show the moderate
efficacy of dopamine agonists by reducing the fluctuations of
motor and non motor symptoms in PD (Czernecki et al.,
2008; Thobois et al., 2013). The evaluation of the efficacy of
dopaminergic treatment in different variants and degree of
apathy must be approach of future investigations.

The use of antidepressive therapy with light stimulating
mechanism could be probably used in the treatment of apathy
especially with its connection with depression. However the
study, which investigated the efficacy of atomoxetine, where
depression was the primary outcome measure, showed no
improvement of apathy scores (Weintraub et al., 2010).

We should differentiate apathy from depression with it is
monitoring on therapy because of the possibility of appearing
apathy on antidepressants- inhibitors of rebound intake of
serotonin(serotonin induced apathy) (Weintraub et al., 2010).
In case of isolated apathy the antidepresive therapy is not
effective.

The efficacy of rivastigmine- inhibitor of acetylcholines-
terase was shown in PD and dementia (Campbell and
Duffy,1997; Aarsland et al., 2000).

The non pharmacological methods–psychotherapy, cogni-
tive-behavior treatment could be used in PD besides of
pharmaceutical methods. PD patients with apathy would
likely benefit from psychotherapeutic treatment that
encourages structured, goal-directed plans for pleasurable

events and stimulation that provide adaptive hedonistic
effects (Jordan et al., 2013). Alternative types of non
pharmacological methods as music, aroma, light, activation,
multi-sensor therapy are not enough investigated.

Pharmacotherapy and non pharmacological methods
should be conducted by active interaction with relatives or
medical stuff. The complex of neuro-reabilitation methods
must include motor, cognitive and social activation of
patients.

Conclusions

The present study confirmed that apathy is the frequent sign
of neuropsychiatric disorders in patients with PD without
dementia. We suppose the common pathophysiological
mechanisms between apathy and hypokinesia. We suggest
that apathy in PD is heterogeneous because of the variability
of the connections between apathy, depression, executive
functions and sleep disorders on different stages of PD. It was
shown the negative influence of apathy on daily activity,
emotional and cognitive aspects of life quality. The valuable
influence of apathy on life quality makes very perspective the
future investigations in order to find the possible treatment.
The limitations of our investigation are – not very large
number of patients with apathy, no data of the dynamic on
dopaminergic treatment in patients with PD. Despite limita-
tions, the current results have important implications for
conception of pathophysiology of PD, the heterogeneity of
apathy on different stages of PD, influence on life quality of
patients.
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