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Views and reviews

NEUROPSYCHIATRY OF PARKINSON’S DISEASE

Arthur Kummer, Antonio Lucio Teixeira

Abstract – Parkinson’s disease (PD) is traditionally regarded as a movement disorder. In recent years, 
however, non-motor symptoms have been considered significant factors of disability at all stages of the illness. 
Behavioral and psychological symptoms or neuropsychiatric syndromes associated with PD are frequent and 
may represent a challenge in the management of these patients. They include anxiety, depression, psychosis, 
sleep, sexual and impulse control disorders, apathy and cognitive dysfunction. Their pathogenesis in PD is 
complex, involving neurodegenerative, drug-related and psychological mechanisms. We will review the current 
knowledge of this growing field, also focusing on the management of theses syndromes.
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Neuropsiquiatria da doença de Parkinson

Resumo – A doença de Parkinson (DP) é tradicionalmente conhecida como um distúrbio do movimento. 
Entretanto, os sintomas não-motores têm sido considerados recentemente como fatores relevantes 
de incapacidade em todos os estágios da doença. Sintomas motores e comportamentais ou síndromes 
neuropsiquiátricas associadas à DP são frequentes e seu manejo pode se tornar um verdadeiro desafio. São 
comuns quadros de ansiedade, depressão, psicose, distúrbios do sono, transtornos do controle do impulso, 
apatia e disfunções cognitivas. A patogênese desses transtornos na DP é complexa, envolvendo mecanismos 
degenerativos, psicológicos e relacionados ao tratamento. Neste artigo, revisamos o estado do conhecimento 
desse campo de interesse crescente, também enfocando o manejo dessas síndromes.
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Parkinson’s disease (PD) is clinically defined by motor 
signs such as bradikinesia, rigidity, postural instability and 
rest tremor. Asymmetry of motor signs and a good re-
sponse to dopaminergic drugs are additional characteris-
tics that support the diagnosis. Although PD diagnosis is 
based on the motor signs, non-motor aspects of the dis-
ease are extremely common and disabling. Since neuroim-
aging studies are unspecific and reliable biological mark-
ers are still lacking, it is essential to know the range of the 
clinical features of PD for its diagnosis.

Non-motor symptoms of PD are frequent and they 
can precede the motor signs by several years. These symp-
toms are challenging in advanced stages of the disease, 
and they frequently limit the effective treatment of mo-
tor signs, leading to increased disability and poor quali-
ty of life1,2. Some PD patients consider their non-motor 
symptoms even more disabling than motor signs3.

The pathophysiology of these disorders is complex. 

It is probably multifactorial, involving neurodegenerative 
process, psychological mechanisms and effects related to 
pharmacological and non-pharmacological treatment. De-
spite the high frequency of psychiatric disorders in PD, 
they are frequently under recognized by physicians. 

This article comprehensively reviews the current state 
of knowledge regarding the main neuropsychiatric syn-
dromes of PD, as well as the available therapies for their 
treatment.

DEPRESSION
Depression in PD is the main factor impacting quality 

of life2,4,5. It is associated with an increased mortality rate6. 
Clinically significant depressive symptoms are present in 
at least 35% of PD patients7. Some authors claimed that 
depression in PD would be mild to moderate, seldom ful-
filling diagnostic criteria for a major depressive disorder. 
However, the frequency of major depression, minor de-
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pression and dysthymia is now estimated to be 17%, 22% 
e 13%, respectively7. The frequency of depression is lower 
in the community than in specialized health care centers. 
Potential risk factors for depression in PD include: female 
gender, advanced age, cognitive impairment, comorbidity 
with anxiety, increased severity of the disease, rigid-aki-
netic variant of PD, postural instability, motor signs non-
responsible to levodopa, and familial history of PD. Pa-
tients with comorbid depression have worse motor per-
formance and cognitive functioning when compared to 
non-depressed patients8. The frequency of death and sui-
cidal ideation in these patients are particularly high, al-
though suicide plans and attempts are fortunately rare. 
The majority of PD patients (75%) which present motor 
fluctuations also have prominent mood swings9.

In spite of the high frequency and significant burden of 
depression in DP, this disorder is seldom diagnosed and of-
ten undertreated. According to The Global Parkinson’s Dis-
ease Survey Steering Committee, only 1% of the patients 
report depressive symptoms to their physician10. An addi-
tional problem regarding depression in PD is the fact that 
the somatic symptoms following depression may super-
impose symptoms from PD itself and other comorbidities. 
Psychomotor slowness, decreased initiative, and blunted 
affect are depressive symptoms which may be confound-
ed with bradikynesia, stooped posture and hypomimia 
in PD. Lack of energy, insomnia and appetite changes are 
common in depression and in PD, as well as cognitive dis-
orders, including difficulties to concentrate and to make 
decision. Cognitive deficits can contribute to social with-
drawn, decreased initiative, dependency and apprehen-
sion in the absence of a depressive disorder. Apathy and 
fatigue can present as discrete syndromes which turns the 
diagnostic process even more challenging.

Thus, it is still uncertain the sensitivity and specifici-
ty of classical depressive symptoms for the diagnosis of 
depression in PD. An ‘inclusive’ approach to depressive 
symptoms in PD would consider all symptoms as relat-
ed to depression, regardless of a possible overlap with 
PD or other medical symptoms. This procedure could in-
crease the sensitivity of clinical assessment, obviously at 
cost of specificity in the diagnosis of depression. It must 
be noted, however, that this ‘inclusive’ approach also re-
quires validation and a careful assessment of its clinical 
impact. Diagnostic instruments can be useful to identify 
depression in PD. Researches which have used structured 
or semi-structured interviews diagnose depression more 
frequently than the ones which have used unstructured in-
terviews7. Observer-rated instruments should be preferred 
as they have better psychometric properties than self-rat-
ed scales. Interestingly, self-report instruments tend to 
give higher prevalence of depression than observer-rat-
ed instruments7. The Hamilton Depression Rating Scale, 

the Beck Depression Inventory and the Montgomery-As-
berg Depression Scale are some validated instruments for 
screening depression and for measuring severity of de-
pressive symptoms in PD. In Brazil, two independent stud-
ies proposed that a score higher than 18 in the Beck De-
pression Inventory suggests a major depressive disorder11,12.

Etiology of depression in PD is not clear yet. Although 
a psychological component cannot be neglected, the fre-
quency of depression in PD seems to be higher than in 
other chronic and debilitating diseases. The evidence that 
depressive symptoms in PD can antedate its motor signs 
by a period of 4 to 7 years gives additional support to a 
biological basis of depression in PD13. This period parallels 
the onset of neurodegeneration in substantia nigra pars 
compacta according to neuroimaging studies. Due to the 
potential role played by immune factors in the pathophys-
iology of both PD and depression, it is tempting to spec-
ulate that some of these depressive disorders in PD may 
be immune-mediated14.

There is also evidence of dopaminergic, noradrenergic, 
serotonergic and cholinergic dysfunction in PD depression. 
Post-mortem studies revealed higher loss of dopaminer-
gic neurons in the ventral tegmentar area and of nora-
drenergic neurons in the locus ceruleus of depressed PD 
patients. Dopaminergic and noradrenergic activity seems 
to be diminished in limbic areas of PD patients with de-
pression. Some studies observed reduced levels of 5-hy-
droxyindolacetic acid, a serotonin metabolite, in the ce-
rebrospinal fluid of depressed patients with PD. Reduced 
cortical 5HT1A receptor binding was also noticed in these 
patients15. Furthermore, there are structural changes in the 
raphe nuclei of depressed PD patients. It is still contro-
versial whether polymorphisms of the promoter region 
of the serotonin transporter gene are implicated in PD 
depression16,17. A cortical cholinergic impairment has been 
associated with depressive symptoms in PD18. Mood symp-
toms have also been reported in PD patients undergoing 
subthalamic deep brain stimulation, including increased 
rates of suicide attempts19.

A relevant issue regarding studies on the pathogenesis 
of depression in PD is that the heterogeneity of depres-
sive syndromes in PD has been overlooked. It is possible 
that the spectrum of these depressive disorders has neu-
robiological particularities, beyond the obvious phenome-
nological differences. Moreover, if depressive disorders in 
PD differ from the ones that occur in the elderly without 
PD, clinical assays conducted specifically in the PD popu-
lation are required to assess pharmacological efficacy and 
safety of antidepressants. Unfortunately, evidences con-
cerning antidepressant treatment in PD are still limited. 

A recent study observed that nortriptyline, a tricyclic 
antidepressant, is superior to paroxetine, a selective sero-
tonin receptor inhibitor (SSRI), and placebo, without dif-
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ference between paroxetine and placebo20. Both active 
treatments were well tolerated. Other randomized place-
bo-controlled studies had already observed an efficacy of 
nortriptyline21 and a lack of efficacy of another SSRI, cit-
alopram22, in PD depression. A recent work compared the 
efficacy of desipramine, a tricyclic antidepressant with a 
prominent noradrenergic action, with citalopram and pla-
cebo23. This study observed that patients in use of desipra-
mine responded faster than the group on citalopram, al-
though the efficacy of both drugs was superior to place-
bo. Whether antidepressants with a less selective mech-
anism of action are more effective in treating depression 
in PD than SSRI is still a matter of debate. In the case this 
hypothesis is confirmed, it corroborates the view that de-
pression in PD is due to a widespread neurodegenerative 
process affecting different encephalic regions. 

Physicians must be aware of a higher frequency of col-
lateral events with tricyclic antidepressant, which may be 
desirable and of clinical usefulness though. For instance, 
tricyclic antidepressants with lower anticholinergic ef-
fects may improve tremor or drooling.

The dopaminergic agonist pramipexole is effective in 
treating motor signs of PD and it may also display anti-
depressant effects24. Its antidepressant properties were 
already described for PD patients and its efficacy seems 
to be equivalent to fluoxetine in depressed non-PD pa-
tients25. Thus pramipexole may be considered a first line 
drug for treating depression in PD, although further stud-
ies are still necessary. The antidepressant effect is ob-
served with 1 mg/day, with a maximum efficacy with 5mg/
day at cost of increased adverse effects25.

It is worth mentioning a recent Brazilian study that 
demonstrated the efficacy of fish oil with omega-3 fatty 
acid as an antidepressant or as an adjunctive therapy for 
major depression in PD26. Repetitive transcranial magnet-
ic stimulation possibly has the same antidepressant effi-
cacy as fluoxetine and may also improve motor and cog-
nitive performance27. Some open-label studies with oth-
er non-pharmacological interventions showed encourag-
ing results, but deserve further investigation. Cognitive-
behavioral therapy demonstrated efficacy in PD depres-
sion28 with some evidence supporting a cognitive mod-
el of vulnerability to depression by PD patients29. Serra-
Mestres and Ring observed that PD patients have an ill-
ness-related vulnerability to negative emotional stimuli 
which could predispose to cognitive distortion that may 
lead to depression29. Electroconvulsive therapy may be 
effective in ameliorating depression in PD, although ade-
quate evidence of its safety and efficacy are still lacking.

ANXIETY
The precise frequency of anxiety in PD is still uncer-

tain. Nevertheless it is recognized that anxiety in PD is ex-

tremely common. It has been estimated that nearly 30% of 
PD patients may present a generalized anxiety disorder30. 
By contrast some authors consider that panic disorder is 
the most frequent anxiety disorder in PD, with a preva-
lence also close to 30%31. According to Lauterbach and 
Duvoisin, the frequency of simple phobia in familial par-
kinsonism is 34.2%32. It is feasible that the most frequent 
anxiety disorder in PD is social anxiety disorder, as nearly 
50% of PD patients can be diagnosed with social phobia33.

Anxiety in PD is associated with a worse quality of 
life4. Comorbidity with depressive disorders is also high. 
It is possible that anxiety worsens motor signs, which can 
reciprocally determine further anxiety4. The main feature 
of anxiety is the inappropriate feeling of apprehension, 
preoccupation or fear, but mood, cognitive, and somatic 
changes are also present. Some symptoms may be com-
mon to PD, such as autonomic symptoms, fatigue, mus-
cle tension, insomnia and attention problems. Several in-
struments to assess anxiety were already tested in PD, but 
additional psychometric information is still necessary to 
consider these instruments valid in the context of PD.

Some anxiety disorders in PD can be comprehensible 
from a psychological perspective. To be diagnosed with 
a chronic disease, without a cure and with an inexora-
ble course is difficult for most patients. Motor signs and 
changes in appearance could explain anxiety in social sit-
uations. However, the frequency of anxiety in PD seems 
to be higher than in other chronic diseases and unrelat-
ed to the severity of motor signs34. Even in social phobia, 
the phobic symptoms do not correlate with disease se-
verity and are not restricted to performance situations33. 
Furthermore, as observed for depressive disorders, anxi-
ety can precede motor signs by several years, suggesting 
that the neurobiological substrate of PD is responsible for 
the anxiety at least in part of these patients13. 

The increased frequency of anxiety within this popu-
lation contrasts with what occurs in the general elderly 
population. There is an evident decrease in the frequen-
cy of anxiety disorders in the elderly. An additional sup-
port to the hypothesis of a neurobiological substrate for 
anxiety in PD is that anxiety symptoms are possibly more 
frequent in patients with left sided motor signs35. The in-
creased frequency of anxiety disorders in PD may be asso-
ciated with changes in dopaminergic, noradrenergic, sero-
tonergic and gabaergic pathways. PD patients with a short 
allele in the promoter region of the serotonin transport-
er gene have more anxiety than patients with the long al-
lele variant16. Moreover, patients with PD are unusually 
susceptible to yohimbine-induced panic attacks36. Yohim-
bine is an alpha 2-adrenergic antagonist that is capable of 
precipitating panic attack in vulnerable individuals. It has 
been hypothesized that the dopaminergic deficit would 
disinhibit locus ceruleus firing, determining anxiety symp-
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toms. It is still controversial the relationship between pan-
ic attacks and dopaminergic drugs30,34, ‘freezings’ or motor 
fluctuations31,32. Nevertheless, anxiety symptoms, including 
panic attacks, seem to occur more frequently during ‘off’ 
periods, ameliorating when patients enter the ‘on’ state37.

Currently, there are no studies concerning specifically 
the treatment of anxiety in PD. When anxiety is associat-
ed with anti-parkinsonian treatment or with ‘off’ periods, 
reducing the dose or optimizing anti-parkinsonian treat-
ment might improve anxiety. Unfortunately, the treatment 
of anxiety disorders in PD is still based on the treatment 
of anxiety in individuals without PD.

Benzodiazepines must be used with care for short pe-
riods in the elderly. It must be highlighted that this class 
of drugs can worsen cognitive and motor symptoms of PD. 
Buspirone has a small to moderate effect on anxiety and 
can ameliorate dyskinesias, but can worsen parkinsonism 
in higher doses38. Low doses of tricyclics with less antich-
olinergic effects and the SSRIs can be useful, especially 
when comorbid depression exists. Menza et al. recently 
observed a positive effect of nortriptyline on anxiety in 
depressed PD patients, whereas paroxetine was ineffec-
tive20. In an open-label study from these authors, citalo-
pram decreased anxiety in depressed PD patients39. How-
ever, it is possible that SSRI can worsen the motor signs 
of susceptible subjects. Theoretically, the increase in se-
rotonergic activity inhibits the release of dopamine by 
the dopaminergic neurons, but it is still debatable wheth-
er this class of drugs can actually worsen extra-pyramidal 
signs. Psychological support, psychoeducation and coun-
seling are other therapeutic options for anxiety in PD, but 
these strategies also deserve a systematic investigation.

OBSESSIVE COMPULSIVE 
DISORDER AND PUNDING
Repetitive behaviors in PD are important not just due 

to their impact for patients, but also because their phe-
nomenology and physiopathology may help to explain 
obsessive-compulsive spectrum disorders. It is known that 
obsessive-compulsive disorder (OCD) occurs frequently in 
diseases that affect basal ganglia, such as Tourette’s syn-
drome and Sydenham’s chorea. Increased number of cas-
es of OCD also occurred after an outbreak of encephalitis 
lethargica (von Economo encephalitis), which is clinically 
characterized by parkinsonism. Despite the supposed high 
frequency of OCD in idiopathic PD, current evidences re-
garding OCD prevalence in PD are still divergent40.

Besides the controversy whether an association be-
tween PD and OCD exists, some interesting findings can 
be pointed out. Tomer et al. and Maia et al. observed that 
obsessive-compulsive symptoms (OCS) of contamination/
cleaning are associated with the predominance of bilater-
al or left-sided motor signs41,42. This finding is in line with 

a previous neuroimaging study which found that patients 
with contamination/cleaning-related OCS had greater ac-
tivation of bilateral ventromedial prefrontal cortex and 
right caudate nucleus than controls43. Data concerning 
some other symptom dimensions, such as ordering/sym-
metry, are still inconsistent. Until now, no functional neu-
roimaging or neuropathological study evaluated whether 
OCS in PD could reflect an asymmetric dopaminergic de-
ficiency, as proposed by Tomer et al.

Individuals with PD may also share a particular per-
sonality profile. This personality profile includes features 
such as low novelty seeking behavior and high harm avoid-
ance, less predisposition to addiction, shyness, introspec-
tiveness, morality, inflexibility and lower expression of an-
ger40. Nonetheless, some studies argue against the exis-
tence of a “parkinsonian personality”44. It is still neces-
sary to investigate the relationship between obsessive-
compulsive phenomena and age of PD onset, character-
istics of motor signs, duration and severity of the disease 
and its treatment. 

Dopaminergic therapy has been associated with re-
petitive behaviors in PD since 1994, when the first case of 
punding due to levodopa was described45. Punding is a be-
havior described as repetitive, stereotyped and purpose-
less. A wide range of behaviors has been characterized 
as punding, including hoarding, shuffling papers, sorting 
labels, assembling and disassembling objects, skin pick-
ing, increased writing activity, wandering, humming and 
among others. According to some, punding is phenome-
nological and biologically distinct from OCD46. The behav-
iors observed in punding are related to the person’s pre-
vious work or hobby experiences. They are considered by 
the patients as fascinating and soothing, leading to social 
withdrawn and interpersonal problems. The repetitive be-
haviors of OCD are generally a response to cognitive in-
trusions (obsessions) and the associated anxiety, which are 
absent in punding. In addition, the main symptomatic do-
mains in OCD (checking, religious and sexual OCS; symme-
try and ordering; contamination and cleaning) are evolu-
tionarily related to social and territorial concerns, focus-
ing on themes of violence, hygiene and sex. Thus, OCD is 
due to implicit processing deficits reflected in the aber-
rant processing of species-specific procedural strategies, 
probably stored within the striatum. On the other hand, 
punding reflects an aberrant processing of learning pro-
cedural strategies from past experience46. The prevalence 
of punding in PD is estimated to be nearly 1.4%47. However, 
in patients in use of high doses of dopaminergic dugs, the 
frequency is close to 14%48. Dopaminergic agonists seem 
to be especially related to punding49. Additional associ-
ated factors are young onset of disease, higher impulsivi-
ty and worse quality of life49. As discussed below, predic-
tors of punding, dopamine dysregulation syndrome (DDS) 
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and impulse control disorders in the context of PD are  
superimposed.

There are no systematic studies on the pharmacolog-
ical therapy for OCD and punding in PD. Fortunately, it 
seems that the majority of cases of OCD in PD is not clin-
ically relevant, and pharmacological intervention is not 
necessary. If the emergence of a repetitive behavior is ob-
viously related to the introduction or increase in dosage 
of a drug, the good clinical practice demands that such 
drug must be decreased or withdrawn.

IMPULSE CONTROL DISORDERS AND 
DOPAMINE DYSREGULATION SYNDROME
Impulse control disorders (ICD) are a group of disor-

ders which is characterized by the failure to resist to an 
impulse, drive or temptation to perform an act that is 
harmful (physically, psychologically, socially, legally or fi-
nancially) to the person or to others. In the context of 
PD, the ICDs are generally associated with dopaminergic 
therapy. The nosography of the ICDs is open to a debate, 
as most of the ICDs (pathological gambling, compulsive 
shopping, hypersexuality, compulsive eating), as well as 
dopamine dysregulation syndrome (DDS), are addictive 
behaviors. On the other hand, part of the phenomenolo-
gy of the ICDs resembles OCD. Hence, the extent to which 
ICDs constitute a homogeneous group is unclear.

Recent studies have shown that ICDs in PD are quite 
common. Approximately 6% of PD patients fulfill diag-
nostic criteria for ICD, and this frequency is even higher 
(13.7%) in patients in use of dopaminergic agonists50. Risk 
factors for an ICD in PD are early onset of the disease51, 
younger age51, high doses of dopaminergic drugs (especial-
ly the dopaminergic agonists)51,52, and a history of psychi-
atric disorder, ICD or recreational drug or alcohol use52. 

In most cases, physicians can easily observe an asso-
ciation between the emergence of an ICD and the intro-
duction or the increase in dosage of an antiparkinsonian 
drug53. Even when the period of time between these events 
is longer, a decrease in dosages may benefit the patient53. 
A long-term follow-up study of PD patients with ICD dem-
onstrated that the withdraw or dose reduction of dop-
aminergic agonists resolved most cases, even if the levodo-
pa dosage was increased to control motor signs54. How-
ever, despite the initial supposition that some dopamin-
ergic agonists were more frequently related to ICDs than 
others, it seems that such a difference does not exist52,55.

Pathological gambling, a failure to resist the impulse to 
gamble despite severe psychosocial consequences, is asso-
ciated with an early onset of disease, high novelty seeking 
behavior, personal or familiar history of alcoholism and 
dopaminergic therapy55. Gambling occurs almost exclu-
sively during ‘on’ periods56. Hypersexuality, an exaggerat-
ed sexual behavior, has been associated with dopaminer-

gic agonists, but it can also occur when patients are in use 
of levodopa or subthalamic deep brain stimulation. The 
changes in sexuality include spontaneous penile erections, 
increased libido and new sexual habits which dramatically 
contrast with personal history57. Marital and legal prob-
lems are common among these patients. Compulsive buy-
ing is a preoccupation, urge or impulsive behavior related 
to buying or shopping. This behavior is maladaptive and 
has significant psychosocial consequences. Most cases of 
compulsive shopping also occur in patients in use of do-
paminergic agonists. Compulsive eating is the ingestion 
of a large amount of food in a short period of time and a 
sensation of lack of control over eating. Although com-
pulsive eating may also be associated with dopaminergic 
drugs, most of these patients were already overweight 
previously to the disorder emergence58. The lack of insight 
by some patients and the fact that these patients usually 
feel guilty, and thus seldom report their symptoms, turn 
the identification of the ICDs very difficult.

Frequently, the ICDs occur in the context of a recently 
described syndrome. The DDS, initially named hedonistic 
homeostatic dysregulation, is the overuse of dopaminer-
gic drugs beyond that needed to relieve motor signs and 
in spite of the consequent disabling dyskinesias and be-
havioral disorders. The diagnostic criteria for DDS were 
defined by Pezzella et al.59 

Risk factors associated with DDS are similar to the 
ones associated with ICDs60. There is usually a long laten-
cy between the beginning of levodopa treatment and the 
onset of drug misuse, and fast acting drugs are more like-
ly associated with DDS61. The availability of drugs seems 
to be relevant, and that is probably why DDS is uncom-
mon among PD patients from the Brazilian public health 
system, where access to dopaminergic drugs is under re-
strict control of the State.

The study of ICDs and DDS in PD highlights the role of 
dopamine in behavioral modulation and reward system. 
Both the ventral and dorsal striatum have been implicat-
ed in the reward system. Ventral striatum possibly medi-
ates psychomotor stimuli from dopaminergic drugs and 
their primarily reinforcing effects. Patients with DDS have 
a more intense dopamine release in ventral striatum in-
duced by levodopa than PD patients in use of levodopa 
without DDS62. It is unclear whether this alteration is due 
to sensitization of ventral striatum or if it is constitutional 
of these individuals and expressed by a pronounced nov-
elty seeking trait62.

Despite the limited evidence regarding therapy of ICD 
and DDS, it is generally indicated adjustment of dopamin-
ergic therapy, behavioral and pharmacological therapy 
used in ICD without PD, and psychosocial support63. These 
patients present a challenge to the clinician64. There are 
case reports of successful treatment of ICD in DP with clo-
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zapine, quetiapine, valproate, lithium, topiramate, done-
pezil, amantadine, cyproterone (for hypersexuality), and 
deep brain stimulation65. Paradoxically, it has also been de-
scribed behavioral complications of several of these ther-
apies, including overuse of deep brain stimulation66.

PYCHOTIC SYMPTOMS
Psychosis in PD is frequently conceptualized as the 

presence of distortions of thought (delusions), sensoper-
ception (illusions and hallucinations) and dreams (vivid 
dreams). Recently, the National Institute of Mental Health 
(NIMH) proposed criteria for psychosis in PD67. Psychot-
ic symptoms are considered the most frequent psychiat-
ric complication associated with antiparkinsonian treat-
ment1, although psychosis in PD was already described in 
the pre-levodopa era.

Prevalence of psychosis in PD in the community rang-
es between 15 and 20%. Hallucinations with preserved in-
sight are the most common psychotic symptoms68. Viv-
id dreams may occur in up to 55% of PD patients in ter-
tiary centers69. A recent review of studies which inves-
tigated the frequency of psychosis in PD (according to 
the NIMH criteria) concluded that its point-prevalence 
is close to 23%70. 

Complex visual hallucinations are the most common 
type of hallucinatory phenomena71-73. Patients are more 
frequently the observer rather than the actor of a hal-
lucinated scene. Simple visual hallucinations are unusu-
al. Illusions, passage hallucinations (seeing someone or 
something passing-by oneself for a fleeting moment) and 
sense of presence (sensation of the presence of some-
body) are also frequent71. Auditory hallucinations can be 
simple (ringing, knocking or buzzing sounds) or, more of-
ten, complex (voices or music). The complex auditory hal-
lucinations in PD differ, however, from the pejorative or 
threatening ones characteristic of schizophrenia. Visual 
hallucination in PD resemble the ones that occur in the vi-
sually impaired (Charles Bonnet syndrome)72. Indeed, im-
paired visual acuity is a risk factor for visual hallucinations 
in PD73, which are also more frequent in the evening than 
during the night71. Thus, complex visual hallucinations are 
probably associated with abnormal activity in the ventral 
extrastriatal visual cortex, but several other models have 
been proposed to explain the different psychotic phe-
nomena that may emerge in PD74. Atypical hallucinations 
(tactile, olfactory or gustatory) can also occur, but they 
are less often.

Age can influence the psychotic phenomena. Patients 
with earlier onset of PD and of psychosis frequently expe-
rience more delusions than patient with a later onset, in 
whom hallucinatory phenomena are more often75. More-
over, older patients are more likely to have non-visual or 
combined hallucinations than pure visual hallucinations76. 

Patients cognitively intact usually preserve their insight. 
Cognitive decline and depression are the main predictors 
of psychosis68. Additional risk factors are advanced age, 
longer disease duration, daytime sleepiness and sleep dis-
orders and a more severe disease30,69,71,73,77.

It is worth mentioning that PD may occur in patients 
with a previous primary psychotic disorder. Due to the 
simplistic models of dopaminergic hyperactivity in schizo-
phrenia, it was believed that individuals with this disor-
der were less prone to develop PD. However, there is no 
scientific evidence that support this belief. In fact, the 
diagnosis in these cases is difficult because patients with 
schizophrenia are in use of antipsychotic for many years. 
For differential diagnosis between drug induced parkin-
sonism and PD in schizophrenia, when drug withdrawn is 
not possible, presynaptic dopamine transporter neuroim-
aging (e.g., FP-CIT SPECT) may be helpful78. Dopaminergic 
replacement therapy may reestablish patient’s functional-
ity without worsening of psychotic symptoms79.

Psychosis is the main predictor of institutionalization 
of patients with PD80 and is associated with increased 
mortality81. Hence, it is essential an adequate assessment 
of these cases. First, delirium must be ruled out. Then, 
simple non-pharmacological interventions might be ini-
tially tried and they can resolve many cases. These in-
terventions include sleep hygiene, correction of sensori-
al overstimulation or deprivation, and orientation to pa-
tients and their family. If the disorder persists, antipar-
kinsonian treatment should be simplified. When the in-
troduction of a new drug is clearly related to the psycho-
sis onset, this drug must be withdrawn. Then, anti-parkin-
sonian drugs should be withdrawn according to their po-
tential to induce psychosis.

Physicians are often worried with the possibility of 
worsening motor signs due to antipsychotics. Clozapine 
improve significantly psychosis without worsening motor 
signs82,83. In fact, clozapina is the only antipsychotic with 
established efficacy based on randomized placebo-con-
trolled trials84-86. Clozapine may also decrease dyskine-
sias87, but it has low tolerability among elderly with PD83. 
Hence, clozapine must be used judiciously in elderly pa-
tients. Quetiapine is an alternative for clozapine when 
this drug is not tolerated82. Olanzapine and risperidone 
can improve psychosis in PD, but at cost of relevant wors-
ening of motor signs. Alternative therapies include anti-
cholinesterasic drugs88, ondansetron89 and cannabidiol90, 
which presented interesting results in open-label studies 
with good tolerability.

SLEEP DISORDERS
Sleep disorders are the most prevalent non-motor 

symptoms in PD. Nearly 80 to 90% of PD patients have 
some type of sleep difficulty91, and virtually all patients 
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with PD will experience a sleep disorder during the course 
of the disease3. Sleep disorders may be caused by a se-
ries of factors including degeneration of sleep regulatory 
centers in the brainstem and thalamo-cortical pathways, 
drug effects or due to PD symptoms affecting the normal 
sleep, such as the motor impairment, depressive and anx-
iety disorders, and bladder incontinency.

Some sleep disorders may precede the onset of mo-
tor symptoms. Schenck et al. noticed that many patients 
diagnosed with REM sleep behavior disorder developed 
parkinsonism a few years later92. The REM sleep behavior 
disorder, which occurs in almost a third of PD patients92, 
is often associated with cognitive impairment and hallu-
cinations93. This disorder is directly related to the degen-
erative process of the pedunculopontine nucleus, the lo-
cus subceruleus and the retrorubral nucleus, which affect 
normal REM atonia and phasic generator circuitry3. A sud-
den onset of the disorder is almost always due to the in-
troduction or the withdrawn of a drug, especially antide-
pressants94. Curiously, parkinsonism can disappear during 
the REM sleep behavior disorder. Some authors reported 
an impressive improvement of bradykinesia, tremor, dys-
tonias, speech and mimic during the phenomenon93.

Sleep fragmentation is the earliest and most common 
sleep disorder in PD, and it gradually worsens with dis-
ease progression91. Vivid dreaming, nightmares and night 
terrors are also common and may occur in up to 30% of 
patients in chronic use of levodopa95. It is possible that 
even dream content is altered in PD. Borek et al. observed 
that patients with PD and REM sleep behavior disorder 
frequently report dreams of being chased, of defending 
themselves against attacks or with aggressive content96. 
Many patients vocalize during sleep. The vocalization con-
tent may vary from incomprehensible sounds to detailed 
conversations, laughing, cursing or screaming94.

Excessive daytime sleepiness and ‘sleep attacks’ affect 
half of patients with PD and can also precede disease on-
set3. The causes are a combination of the disease process, 
the consequence of other sleep disorders and medica-
tions. A sudden onset of sleep during the day is a phe-
nomenon in PD which resembles narcolepsy, and it is com-
monly associated with dopaminergic drugs.

It is possible that PD patients are also more prone to 
other sleep disorders such as restless legs syndrome, pe-
riodic limb movements and obstructive sleep apnea.

Sleep disorders in PD are seldom diagnosed and treat-
ed. The use of clinimetric instruments such as the Parkin-
son’s Disease Sleep Scale or the Epworth Sleepiness Scale 
may help to identify these disorders. Although an accu-
rate diagnosis of sleep disorder depends on polysomnog-
raphy, some of them can be diagnosed clinically. Treat-
ment is based on a correct diagnosis of the sleep disorder 
or its cause. Sometimes it is difficult to decide whether 

an excessive daytime sleepiness is cause or consequence 
of insomnia. Sleep hygiene is the initial and basic measure 
applied to all patients. For instance, stimulating patients 
during the day can decrease the excessive naps and im-
prove sleep at night, thus improving daytime sleepiness. 
Additional techniques include going to bed only when 
sleepy, exposure to natural and bright light during day, 
reduction of light and noise exposure at night as much as 
possible, and maintenance of a regular schedule.

Long-acting dopaminergic drugs might improve in-
somnia caused by worsening of motor symptoms at night. 
Benzodiazepines (e.g. clonazepam) can help patients with 
difficulty to initiate sleep or with REM sleep behavior dis-
order. The Continuous Positive Airway Pressure is the only 
effective treatment for obstructive sleep apnea. Antide-
pressants with a sedative effect might be helpful in cas-
es of insomnia with comorbid depression or anxiety. Low 
doses of amitryptiline may be useful in cases of nocturia. 
Small clinical trials with modafinil for excessive daytime 
sleepiness had controversial results97. An additional remark 
concerning treatment of sleep disorder in PD is that sleep 
may provide a short-term benefit on motor symptoms98.

APATHY AND FATIGUE
Apathy and fatigue are considered two independent 

syndromes, which are difficult to distinguish from depres-
sive disorders and excessive daytime sleepiness. Fatigue is 
defined as a sense of tiredness, lack or energy or exhaus-
tion, which can be mental or physical. Although this sense 
of tiredness can be due to a hard work, the studies on fa-
tigue are concerned with the subjective (or central) phe-
nomena. Apathy is a syndrome with motivational, emo-
tional, cognitive and behavioral characteristics. They in-
clude a reduced interest and participation in daily activ-
ities, a lack of initiative and difficulty in sustaining an ac-
tivity to completion, lack of concern or indifference, and 
a flattening of affect99. Between 16% and 42% of PD pa-
tients report apathy100,101. The frequency of fatigue is close 
to 42% in PD patients102.

The pathophysiology of these syndromes is poorly un-
derstood. A fronto-striatal disruption is probably relat-
ed to apathy100. Indeed, apathetic PD patients have worse 
cognitive performance, especially of executive functions, 
than non-apathetic patients103. The association between 
cognition and apathy, along with the potential benefit 
of anticholinesterasic drugs on both cognition and apa-
thy, suggests that cholinergic mechanisms take part in the 
pathophysiology of apathy99,100.

On the other side, a mitochondrial malfunction or the 
increased metabolic rate of PD, due to muscular rigidity or 
neuroinflammatory mechanisms, may be the causes of fa-
tigue104. The poor response to dopaminergic therapy sug-
gests that other pathways are possibly involved.
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Regarding the treatment of apathy and fatigue, evi-
dence is scarce. Methylphenidate has been described as 
effective in both conditions105,106, but more studies are nec-
essary. Antidepressants are not effective, can cause unnec-
essary side effects and can even aggravate apathy107, dem-
onstrating that these syndromes are really independent.

COGNITIVE IMPAIRMENT AND DEMENTIA
Cognitive impairment in different domains (executive 

functions, processing speed, attention, memory, visuospa-
tial functioning) are observed even in the initial stages of 
PD when patients have not developed dementia yet. The 
prevalence of dementia in PD vary between 24 to 31%108. 
The presence of dementia is associated with increased risk 
of institutionalization80 and increased mortality6. Risk fac-
tors for dementia include advanced age, a later onset of 
disease, longer disease duration, rigid-akinetic PD variant, 
severity of motor signs, depression, psychosis and atypi-
cal neurological signs109.

Impairment in executive functioning is the most com-
mon cognitive deficit in PD110. Memory difficulties are also 
common and free recall is more affected than learning 
new information (memory storage) in contrast with Al-
zheimer’s disease. Indeed dementia in PD is traditional-
ly regarded as a subcortical dementia. Furthermore, a 
bad cognitive performance on tasks with a more poste-
rior cortical basis, such as semantic fluency and penta-
gons drawing, are predictors of dementia in PD110. Cogni-
tive impairment secondary to a comorbid neuropsychiat-
ric disorder, such as depression and Alzheimer’s disease, 
may superimpose to those typically seen in PD dementia, 
turning difficult the diagnostic process. It is worth men-
tioning that patients with low educational level are par-
ticularly susceptible to the deleterious effect of depres-
sion on cognition111.

Recently, the Movement Disorders Society operation-
alized the diagnosis of PD dementia. In a first moment, a 
clinician without expertise in neuropsychological assess-
ment could use simple, short and pragmatic set of tests 
to diagnose PD dementia112. If dementia diagnosis remains 
uncertain or equivocal, or if a rigorous clinical monitor-
ing is required, a formal neuropsychological assessment 
may be requested.

Antiparkinsonian drugs such as anti-cholinergics and 
amantadine may induce confusional states and worse cog-
nitive deficits. On the other hand, anticholinesterasics can 
improve cognitive performance and behavioral disorders 
associated with dementia in PD113.

In conclusion, neuropsychiatric disorders are common 
in PD, but not frequently recognized by clinicians. The as-
sessment of these conditions must be routinely conduct-
ed due to their impact on the motor signs and on the 

quality of life of patients and caregivers. The treatment 
for most of these disorders still lacks scientific evidence. 
Future studies must focus on elucidating their pathophys-
iology and on the development of treatment strategies 
for these syndromes.
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