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Abstract
Affective disorders (depression and anxiety), psychosis, impulse control disorders, and apathy are common and sometimes
disabling psychiatric conditions in Parkinson disease (PD). Psychiatric aspects of PD are associated with numerous adverse
outcomes, yet in spite of this and their high frequency, there remains incomplete understanding of epidemiology, presentation,
risk factors, neural substrate, and management strategies. Psychiatric features are typically co- or multimorbid, and there is great
intra- and interindividual variability in presentation [1]. The neuropathophysiological changes that occur in PD, as well as the
association between PD treatment and particular psychiatric disorders, suggest a neurobiological contribution tomany psychiatric
symptoms. There is evidence that psychiatric disorders in PD are still under-recognized and undertreated, and although psycho-
tropic medication use is common, randomized controlled trials demonstrating efficacy and tolerability are largely lacking. Future
research on neuropsychiatric complications in PD should be oriented toward determining modifiable correlates or risk factors,
and most importantly, establishing efficacious and well-tolerated treatment strategies.
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Introduction

James Parkinson may have described depression as a feature
of what eventually came to be called Parkinson disease (PD)
[2], but careful study of his disease-defining essay finds that
none of his six illustrative cases had any psychiatric symptoms
[3]. It has only been in the past half-century, with the intro-
duction of levodopa and other PD medications and treatments
into clinical practice, the increasing life span of both the gen-
eral population and PD patients, and increasing awareness and
clinical research, that neuropsychiatric symptoms or disorders
(hereafter combined and abbreviated NPS), and non-motor
symptoms more broadly (including cognitive impairment
and dementia) [4], have been recognized as being very com-
mon and disabling long-term motor symptoms. In addition,

they are associated with poor long-term outcomes and in-
creased caregiver burden, and requiring special clinical exper-
tise for optimal management [5].

Currently it is estimated that approximately one million
persons living in the United States have a PD diagnosis [6].
Although PD is still considered a movement disorder and is
diagnosed based on cardinal motor signs and symptoms [7],
the high prevalence of numerous NPS suggests that it is more
accurately conceptualized as a neuropsychiatric disorder [5].
In addition to the most commonly studied NPS, such as cog-
nitive impairment (both mild cognitive impairment and de-
mentia, covered elsewhere in this series), depression, and psy-
chosis, other relatively common and clinically significant psy-
chiatric complications include impulse control disorders
(ICDs), various anxiety symptoms, disorders of sleep and
wakefulness (covered elsewhere in this series), and apathy.

As summarized below, the high cumulative prevalence of a
large number of NPS in PD does appear to be the result of a
“perfect storm”, with contributing factors including demo-
graphic characteristics (e.g., sex and age), diffuse and multiple
neurodegenerative disease pathologies, other neurobiological
factors, and even PD treatments themselves. Weathering this
storm, including adapting to a rapidly changing PD treatment
landscape, will require an ongoing, concerted effort with a

* Daniel Weintraub
daniel.weintraub@pennmedicine.upenn.edu

1 Psychiatry and Neurology, Perelman School of Medicine at the
University of Pennsylvania, Philadelphia, PA, USA

2 Parkinson’s Disease Research, Education and Clinical Center
(PADRECC), Corporal Michael J. Crescenz Veterans Affairs
Medical Center, Philadelphia, PA, USA

https://doi.org/10.1007/s13311-020-00875-w

Published online: 8 June 2020

Neurotherapeutics (2020) 17:1511–1524

http://crossmark.crossref.org/dialog/?doi=10.1007/s13311-020-00875-w&domain=pdf
http://orcid.org/0000-0003-0633-7168
mailto:daniel.weintraub@pennmedicine.upenn.edu


tripartite focus on research, education and training, and im-
proving clinical care. Given the now irrefutable and over-
whelming evidence that PD is a neuropsychiatric disorder,
there ensues a responsibility to respond accordingly to im-
prove patients’ lives.

Depression

Depression has been the most widely studied of all psychiatric
disorders in PD [5], and major advances have been made in
characterizing its frequency, clinical phenotype, and diagno-
sis. Instead of considering depressed PD (dPD) patients as a
homogenous group, recent epidemiological research has re-
ported that the frequency of major (i.e., more severe) depres-
sion is 5–20%, with nonmajor forms of depression (i.e., minor
depression) occurring in an additional 10–30% of patients
[8–11]. Thus, up to 50% of PD patients experience depression
at some point in the course of their illness, yet not all depres-
sive disorders are severe enough to warrant treatment. In spite
of this caveat, there is still evidence that dPD remains under-
recognized and undertreated [12], even in specialty care set-
tings [13, 14].

Another advance is our understanding of the numerous
correlates, and possibly risk factors, for dPD, including female
sex [9], a personal [15] or familial [16] history of depression,
early-onset PD [17], “atypical” parkinsonism [10], and psy-
chiatric comorbidity (e.g., worse cognition, psychosis, anxi-
ety, apathy, fatigue, and insomnia) [9, 18–21]. There is incon-
sistent evidence that dPD is distinct from non-PD depression;
some studies report higher rates of anxiety, pessimism, suicide
ideation without suicide behavior, and less guilt and self-
reproach in dPD patients compared with their non-PD coun-
terparts [22]. However, overall predictors or correlates of de-
pression are similar between populations [23].

Not surprisingly, core nonsomatic symptoms of depression
discriminate most highly between depressed and nonde-
pressed patients (i.e., less likelihood of symptom overlap)
[24]. It has almost become dogma that suicide is uncommon
in PD [25, 26], perhaps related to personality traits (e.g., high
neuroticism and harm avoidance, and low openness, extraver-
sion, and novelty-seeking) thought to characterize PD patients
overall [27, 28], although the notion of a parkinsonian person-
ality remains controversial, largely because of concerns re-
garding recall bias in studies performed after PD diagnosis.
Yet more recent research challenges this and suggests that
both death ideation and suicide ideation, if not completed
suicide, may be relatively common, or at least more common
than in the general population [29–31].

Depression in PD likely results from a complex interaction
of psychological, physical or neurological, and neurobiologi-
cal factors. The strong association between frequency of de-
pression and severity of PD suggests that disease-related

functional impairments or widespread pathology contribute
to depression [32, 33]. However, similar rates of depression
in PD and equally disabled patients with other diseases, and
high rates of depression and depression treatment even at PD
onset with mild disease present [34], indicate that psycholog-
ical factors are also likely important [35]. Finally, supporting
the contribution of neurobiological factors are findings that
depressionmay be a prodromal syndrome in some PD patients
[36–39].

Biologically, dPD may be related to dysfunction in subcor-
tical nuclei and the prefrontal cortex; striatal-thalamic-
prefrontal cortex circuitry and the basotemporal limbic circuit;
and brainstem monoamine and indolamine (i.e., dopamine,
serotonin, and norepinephrine) systems [40–48]. One study
found an association between genotypes, specifically the
SLC6A15 and TPH2 genes, and dPD [49], but multiple studies
examining the serotonin transporter (SERT) and dopamine
transporter (DAT) genes have been inconclusive.

An International Parkinson Disease and Movement
Disorder Society (IPMDS)-commissioned task force reviewed
and made recommendations for the use of depression rating
scales in PD [50]. Around the same time, a National Institute
of Neurological Disorders and Stroke/National Institute of
Mental Health (NINDS/NIMH) work group suggested provi-
sional diagnostic criteria for dPD [51], proposing modifica-
tions that are similar to those for depression in Alzheimer
disease (AD) [52].

Management

Approximately 20–25% of PD patients are on an antidepres-
sant at any given time, even de novo, untreated patients [1,
53], most commonly a selective serotonin reuptake inhibitor
(SSRI) [14, 54]. Antidepressant use increases over the initial
years of PD [55].

As recently reviewed and summarized by the IPMDS
Evidence-Based Medicine Committee for the treatment of
nonmotor symptoms, relatively few randomized controlled
trials (RCTs) for dPD have been published [56]. However,
there is now evidence from several relatively recent RCTs that
tricyclic antidepressants (TCA; nortriptyline and desipramine)
[57, 58], a selective serotonin reuptake inhibitor (SSRI, par-
oxetine) and a serotonin and norepinephrine reuptake inhibitor
(SNRI, venlafaxine) [59] are all relatively efficacious in the
treatment of dPD. However, it must be noted that in the pivotal
SAD-PD study [59] the differences between active (paroxe-
tine and venlafaxine) and placebo treatments for dichotomous
outcomes (i.e., response and remission rates) were not statis-
tically significant. In addition, TCAs need to be used cautious-
ly in PD in light of their anticholinergic effects and potential
cardiotoxicity, of particular concern in the event of an
overdose.
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In another small RCT, atomoxetine (a selective norepi-
nephrine reuptake inhibitor that is approved by the United
States Food and Drug Administration (FDA) for the treatment
of attention-deficit/hyperactivity disorder) was not clearly ef-
ficacious for depression, but was associated with improve-
ment in global cognitive performance and daytime sleepiness
[60].

In terms of the effects of PD medications, a dopamine
agonist (DA; pramipexole) study for depressive symptoms
in PD was positive [61], but a different DA (rotigotine patch)
study was negative [62]. There was an initial suggestion of an
antidepressant effect for an monoamine oxidase B (MAO-B)
inhibitor (rasagiline) in de novo PD [53], but this was followed
by a failed RCT for depressive symptoms using this com-
pound [63].

Regarding nonpharmacological approaches, cognitive-
behavioral therapy (CBT) has been shown to be efficacious
for dPD [64], a positive development given that many dPD
patients may prefer psychotherapy, do not respond to pharma-
cotherapy, or are reluctant to take another medication [65]. A
recent meta-analysis concluded that exercise has been shown
to have an impact on depressive symptoms in PD [66], but
overall the scientific evidence for this is limited.

Finally, for severe, treatment-refractory dPD, electrocon-
vulsive therapy has been shown to be effective, with the added
benefit of temporary improvement in parkinsonism [67].
Other stimulation therapies (e.g., repetitive transcranial mag-
netic stimulation, or rTMS) have not yet shown clear evidence
of efficacy for dPD [56]. On average, deep brain stimulation
(DBS) surgery and stimulation is associated with improve-
ment in mood, with mixed evidence from two meta-analyses
that globus pallidus interna (GPi) lead location is preferred
over the subthalamic nucleus (STN) location in terms of mood
[68, 69]; if true, this is perhaps because GPi patients undergo a
smaller postoperative decrease in their PD medications [70].
Concerns from case reports and series, and retrospective da-
tabase reviews [71, 72], that DBS is associated with an in-
creased risk of suicide behaviors has not been supported by
RCTs [73].

Anxiety

Compared with depression, anxiety in PD has received far less
attention to date, which is somewhat surprising given that
anxiety can be both mentally and physically disabling at
times, particularly when frequent anxiety or panic attacks oc-
cur. Up to 40% of PD patients experience anxiety symptoms
or disorders, including generalized anxiety disorder (GAD),
anxiety or panic attacks, and social phobia [74–77], and anx-
iety and depression symptoms are highly comorbid, co-
occurring in up to 80% of patients [78]. Increasing anxiety
and discrete anxiety attacks have been associated with

nonmotor fluctuations (NMFs), particularly occurring with
the onset of “off” periods or at certain times of day (e.g., late
afternoon or early evening) [76, 77]. Similar to depression, an
increased frequency of anxiety disorders can be observed up
to 20 years prior to PD onset [79, 80], but other than this
finding suggesting a contributing role for disease-related ef-
fects on brain monoaminergic nuclei in prodromal PD, little is
known about the etiology of anxiety in PD. There is now a
PD-specific, validated anxiety rating scale, the Parkinson
Anxiety Scale [81].

Management

There have been no published RCTs focused on anxiety in PD
[56], and some [57] but not all [59] antidepressant treatment
studies have a reported secondary benefit for anxiety symp-
toms. Antidepressants, particularly newer medication classes
such as SSRIs and SNRIs, should be the first-line medication
choice for anxiety in PD, given they all have secondary indi-
cations for anxiety disorders and are safe and well-tolerated
overall in this population.

For patients who experience anxiety as part of an “off” state
(i.e., NMFs), PD medication adjustments using FDA-
approved medications for motor fluctuations can be made in
an attempt to decrease the duration and severity of these
episodes.

However, some patients require treatment with benzodiaz-
epines (e.g., lorazepam or alprazolam during daytime, clonaz-
epam at bedtime) because of the disabling nature of their anx-
iety symptoms, although this medication class must be used
cautiously in PD patients because of its propensity to increase
sedation, gait imbalance, and cognitive impairment. In spite of
the concerns regarding their use, anxiolytics and sedative-
hypnotics are common in de novo and early PD [34].

Given possible adverse effects associated with benzodiaz-
e p i n e u s e i n PD , i t i s impo r t a n t t o c on s i d e r
nonpharmacological approaches. In particular, CBT tech-
niques, focusing on maladaptive thoughts and behaviors that
can contribute to anxiety symptoms, can be effective for
treating situational anxiety and anxiety attacks [82, 83].

Psychosis

Whereas Parkinson disease psychosis (PDP; hallucinations or
delusions) was thought to occur in less than 10% of untreated
PD patients and was uncommon prior to the introduction of
dopamine replacement therapy (DRT) [84], recent research
using a detailed psychiatric interview suggested a high prev-
alence rate (42%) for minor hallucinations in de novo, untreat-
ed patients [85]. However, these findings require replication,
and may have included a subset of patients with cognitive
impairment (i.e., dementia with Lewy bodies), or may in some
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cases rather represent the intrusion of rapid eye movement
sleep behavior disorder (RBD) visual imagery symptoms into
wakefulness [86]. In addition, a prospective study that
encompassed currently available PD treatments reported a
long-term cumulative prevalence of 60% [87].

Psychosis is associated with reduced quality of life [88,
89] and worse prognosis [90]. Psychotic symptoms are an
independent predictor of increased mortality in PD [91],
and are also the single greatest risk factor for nursing home
placement [92–94]. Psychosis is associated with increased
caregiver burden; when compared with other symptoms in
PD, it has been singled out as the most prominent determi-
nant of caregiver distress [95]. The effects on caregivers
include deterioration of physical health, increasing depres-
sion scores, and strained social life [96]. Related to in-
creased caregiver burden is the finding that PDP is also a
major cause of hospitalizations and repeat hospitalizations
[97], a significant problem for PD patients, as hospitaliza-
tion often leads to major disruptions in their PD medication
regimen and neurological decline [98].

Although visual hallucinations are most commonly report-
ed in PD, it is now recognized that auditory, tactile, and olfac-
tory hallucinations are also relatively common. [99].
Correlates or risk factors include exposure to PD medications
[100], older age [19], and greater cognitive impairment [20],
including dementia [101]. In addition, the overwhelming ma-
jority of PDP patients also report disturbances of sleep and
wakefulness, including RBD [102], and it has been theorized
that some hallucinations represent a narcolepsy-like REM
sleep disorder during daytime hours, with these hallucinations
having particular characteristics (e.g., frequent vision of hu-
man figures, faces, or animals, or scenery of great beauty)
[86].

Despite the association between medication exposure and
PDP, the dosage and duration of antiparkinsonian treatment
does not always clearly correlate with psychosis [19, 103],
and acute, intravenous, high-dose levodopa challenge does
not precipitate hallucinations in PD with pre-existing halluci-
nations [104], indicating that the etiology of PDP is complex.
One proposed mechanism is that chronic DRT may lead to
excessive stimulation or hypersensitivity of mesocorticolimbic
D2/D3 receptors [105].

Cholinergic deficits, changes in serotonin 2A (5-HT2A) re-
ceptor occupancy, and serotonergic/dopaminergic imbalance,
using a range of imaging modalities and other neural probes,
have also been implicated [105–107], particularly in the pri-
mary visual system and dorsal/ventral visual association path-
ways [108–112]. Neurodegeneration of widespread limbic,
paralimbic, and neocortical gray matter, including the prefron-
tal cortex, is associated with PDP [113–115]. Although many
genes have been examined for an association with PDP, the
results are negative or mixed for all except cholecystokinin
(CCK) [116, 117].

An IPMDS task force reviewed psychosis rating scales
used in PD, and listed four instruments as “recommended”
for use in PD as primary outcome measures in clinical trials,
including the Neuropsychiatric Inventory (NPI; when a
caregiver/informed other is available), Schedule for
Assessment of Positive Symptoms (SAPS), Positive and
Negative Syndrome Scale (PANSS), and Brief Psychiatric
Rating Scale (BPRS), and the Clinical Global Impression
Scale (CGIS) as a secondary outcome measure [118]. A rela-
tively recent pivotal RCT [119] used a different instrument, a
PD-modified SAPS called the SAPS-PD [120].

Management

Management of PDP is complex. Observational research sug-
gests that management of comorbid medical conditions and
discontinuation or decreasing dosages of nonessential medi-
cationsmay be sufficient for many patients, at least in the short
term [121]. PD medications are usually discontinued sequen-
tially and gradually (anticholinergics, MAO-B inhibitors,
amantadine, DAs, catechol-O-methyltransferase (COMT) in-
hibitors, and finally, a reduction in levodopa dosage), al-
though this strategy is expert-recommended as opposed to
evidence-based, and the aforementioned ordering is conten-
tious (e.g., discontinuing MAO-B inhibitors, such as
rasagiline, before amantadine and DAs) [122].

In PDP, several theoretically promising atypical antipsy-
chotic (AP) medications, such as risperidone [123],
olanzapine [124], and aripiprazole [125], either have not been
assessed in RCTs or have been tried clinically and found to be
associated with adverse events, primarily worsening parkin-
sonism presumably due to dopamine receptor blocking, which
has precluded their routine prescription. In addition, recent
research suggests an increased risk of mortality [126] and
physical morbidity [127] in PD patients treated with both typ-
ical and atypical APs, similar to what has been reported in AD
patients.

Among traditional atypical APs, quetiapine is the most
commonly used, despite the fact that all RCTs with reasonable
sample sizes have been negative or uninterpretable [128–130],
and that there is “insufficient evidence” for its efficacy [56].
Three RCTs showed that low-dose clozapine is efficacious for
PDP [131–133], yet there is evidence that the drug is
underutilized overall in PD [134], likely because of required
routine bloodmonitoring for potential agranulocytosis, as well
as adverse events such as sedation, orthostatic hypotension,
and sialorrhea.

There is now an FDA-approved treatment specifically for
PDP, pimavanserin, which is a selective 5-HT2A receptor in-
verse agonist without dopamine receptor-blocking properties.
Pimavanserin was granted breakthrough therapy designation
by the FDA in light of the large unmet need in the treatment of
PDP, and was approved on the basis of a single, positive RCT
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[119], with a subsequent partially positive (i.e., positive at
week 6 but not at week 12) trial in patients with AD psychosis
[135]. Given recent controversy concerning the validity and
reliability of the primary outcome measure (the SAPS-PD),
the possible delayed response compared with clozapine (2-4
weeks vs. 1 week), and unanswered questions about mortality
risk, additional research is needed to confirm the efficacy and
more fully evaluate the safety and tolerability of pimavanserin
in PDP patients, particularly in patients with comorbid demen-
tia [136, 137], although a secondary analysis of the pivotal
PDP study data found that patients with lower Mini-Mental
State Examination (MMSE) scores had a more robust re-
sponse to pimavanserin [138]. Both clozapine and
pimavanserin are recommended as “efficacious” for PDP, al-
though pimavanserin is currently available only in the United
States.

Impulse control disorders (ICDs) and related
behaviors

This topic has been of increasing importance in PD over the
past 15 years, coinciding with the introduction of D2 receptor-
selective DAs. ICDs were first reported as a sporadic occur-
rence in case reports or series [139], and then subsequently
characterized epidemiologically and phenomenologically in
detail. Initial systematic studies showed that ICDs (i.e., most
commonly compulsive gambling, buying, sexual behavior,
and eating behaviors) occur relatively commonly in treated
PD patients [140, 141], and more recent studies confirm that
ICD rates are not elevated in de novo, untreated patients [142].
As patients may not report such behaviors to a treating physi-
cian, either out of embarrassment, because they do not suspect
an association with PD treatment, or because they are ambiv-
alent regarding stopping the behavior or causative PD treat-
ment, ICDs still remain generally under-recognized in clinical
practice [141], with patient reporting often discrepant from
that of the knowledgeable informant [143].

In the largest international, multisite, cross-sectional
study done to date, an ICD was identified in 14% of PD
patients, and 29% of those with an ICD had more than
one [144]. A recent national multisite study reported a 5-
year cumulative ICD incidence rate of 46%, although the
study recruited patients from 2009-2013, before signifi-
cant changes were made in PD medication prescribing
[145], and another study found clinically significant ICD
symptoms in 36% of PD patients with dyskinesias [146].
DA treatment is the strongest PD medication correlate
[144, 145], but onset of ICDs may not occur until years
after DA initiation [147]. Additionally, higher-dose levo-
dopa [144], amantadine [148], and an MAO-B inhibitor
[149] have all been associated with ICDs in PD, although
to a lesser extent compared with DA treatment. The

effects of DAs do not appear unique to PD patients, as a
similar association with ICDs has been reported in restless
leg syndrome [150, 151], fibromyalgia [152], and
prolactinoma or pituitary adenoma [153] treated with a
DA.

A personal or familial history of alcoholism or gambling,
impulsive or novelty-seeking personality characteristics,
young age, male sex, depression and anxiety, and earlier onset
of PD have emerged as additional correlates, or potential risk
factors, associated with ICDs in PD [140, 144, 154]. A recent
study reported that PD patients with comorbid dementia may
be at increased risk for developing an ICD in the face of DA
treatment [1].

Dopamine dysregulation syndrome (i.e., DDS or compul-
sive PDmedication use) and other compulsive disorders in PD
have also been recognized, particularly in countries where
high levodopa doses are used [155]. Punding (i.e., repetitive
non–goal-directed activity) was reported in 14% of PD pa-
tients on higher levodopa dosages in one study [156], but
another larger study of unselected PD patients reported a fre-
quency of < 2% [157].

A range of cognitive impairments have been reported
in PD ICD patients, most commonly executive deficits,
including impulsive decision-making and impaired set-
shifting [158–161]. The dopamine system has been impli-
cated, with both ICD and DDS patients having sensitized
D2/D3 receptors [162, 163], not only in midbrain D2/D3

receptors but also in extrastriatal (e.g., anterior cingulate
cortex) dopamine receptors [164]; in ICD patients, de-
creased striatal dopamine transporter (DAT) availability
has been reported [165]. Functional imaging studies have
reported altered striatal, cingulate, and orbitofrontal acti-
vation, and cortico-striatal connectivity, in ICD patients
[166–168], particularly when they are in an “on” PD med-
ication state [169].

More recent prospective studies have demonstrated that
lower striatal DAT availability may be a risk factor for
future ICD development [170], and certain single-
nucleotide polymorphisms (e.g., serotonin 2A receptor,
kappa or mu opioid receptors, and dopamine decarboxyl-
ase) previously linked with ICDs in the general popula-
tion or in PD may also predict incident ICD behaviors
with initiation of DRT [171, 172].

Several PD-specific questionnaires and rating scales have
been developed for detecting and monitoring ICDs and related
behaviors in PD, including the Questionnaire for Impulsive-
Compulsive Disorders in Parkinson Disease (QUIP) [173],
Questionnaire for Impulsive-Compulsive Disorders in
Parkinson Disease-Rating Scale (QUIP-RS) [174], Ardouin
Scale of Behavior in Parkinson Disease [175], and
Parkinson Impulse-Control Scale for the Severity Rating of
Impulse-Control Behaviors in Parkinson Disease (PICS)
[176].
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Management

In terms of clinical monitoring, as previously mentioned, the
onset of ICDs may not appear until many years after initiation
of DA or other PD medication therapy [147, 177], and so
ongoing, long-term vigilance is required. ICD behaviors often
resolve after discontinuing or decreasing DA treatment, with a
concomitant increase in levodopa dosage [178]. However,
some patients do not want or cannot tolerate DA discontinu-
ation, and a DA withdrawal syndrome (DAWS) with signifi-
cant physical and psychological symptoms has been described
[179].

The relationship between deep brain stimulation (DBS)
and ICDs is complex. STN DBS has been associated with
short- and long-term improvement in ICD symptoms
[180–182], most notably when a significant decreases in
DRT is made postoperatively [183]. However, there is also
anecdotal evidence that ICDs may begin or worsen transiently
after DBS surgery [184], possibly when DRT doses remain
high [185].

A range of psychiatric treatments (e.g., antidepressants and
antipsychotics) have been used to treat ICDs in PD, but there
is no empirical evidence to support their use in PD patients. A
small RCT reported a benefit for an N-methyl-D-aspartate
(NMDA) antagonist (amantadine) as treatment for pathologi-
cal gambling in PD [186], but as previously noted, amantadine
was associated with ICDs in a large epidemiological study
[148]. A RCT using naltrexone, an opioid antagonist FDA-
approved for alcohol use disorder, was negative on the prima-
ry outcome (Clinical Global Impression-Severity) but positive
for change on the rating scale QUIP-RS [187], and there has
been a positive CBT study for ICDs in PD [188].

Complications of deep brain stimulation
(DBS) surgery

Over the past 15 years, DBS has increasingly been used as a
treatment for PD, and in spite of many studies, its impact on
NMS appears to be varied and complex [189, 190]. In addition
to the relationship between DBS and ICDs already discussed,
other psychiatric findings after DBS have included both over-
all improvement and occasionally worsening of depression,
anxiety, psychosis, mania, apathy, and emotional lability
[189]. In controlled DBS studies, no between-group differ-
ences in mood were found after DBS surgery [70, 191], and
one study reported improvement in anxiety symptoms with
DBS [192]. Interestingly, in one controlled study comparing
STN with globus pallidus interna (GPi) DBS, patients who
received STN DBS were more likely to experience worsening
in both depressive symptoms and processing speed [193], but
meta-analyses of RCTs have come to mixed conclusions on
this topic [68, 69]. Clinically, pre- and postoperative

psychiatric and cognitive monitoring are important with
DBS, especially given reports of postsurgical suicide ideation
and completed or attempted suicide [72], although analysis of
data from one RCT found no increase in suicide ideation or
attempts in the 6-month period after patients were randomized
to DBS versus best medical therapy [73].

Nonmotor fluctuations

Although motor fluctuations (MFs) have long been recog-
nized as a complication of DRT, only more recently has re-
search demonstrated that the majority of patients with MFs
also experience NMFs, including anxiety (e.g., anxiety at-
tacks), slowness of thinking, fatigue, and dysphoria, often
comorbid with other nonmotor symptoms [194, 195].
Furthermore, NMFs are often the more disabling of these
complications [194]. The relationship between motor status
and NMFs is complex, as there is not always a correlation
between affect and motor state [196, 197], and improvements
in mood after levodopa infusion in patients with MFs can
precede improvements in motor status [198]. It remains to
be seen whether treatments approved on the basis of reducing
the severity or duration of MFs, including newly available
longer-acting levodopa or levodopa administered via enteral
or oral suspension, also lead to improvements in NMF sever-
ity or durations.

Other disorders of affect

Apathy

Apathy occurs in approximately 40% of PD patients [199,
200] and can occur independently of depression and cog-
nitive impairment, although overlap is common [199,
201]. Studies of apathy in PD have reported associations
with executive deficits, verbal memory impairment, and
bradyphrenia [199, 202], and with decreased cingulate
and inferior frontal gyri volumes [203]. One RCT has
shown a benefit for reintroduction of a DA (piribedil) in
patients experiencing apathy with DA discontinuation af-
ter DBS surgery [204], but there was a negative study for
another DA (rotigotine) in a broader PD patient group
[205]. Positive RCT results have also been reported for
a cholinesterase inhibitor (rivastigmine) for the treatment
of PD apathy, not specific to patients with cognitive im-
p a i rm e n t [ 2 0 6 ] . I n a d d i t i o n , s t imu l a n t - l i k e
(methylphenidate) and stimulant (amphetamines) medica-
tions are used clinically, and the antidepressant bupropion
is structurally related to stimulants.
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Pseudobulbar affect

Pseudobulbar affect (PBA), also called pathological laughing
or crying, or affective or emotional lability, can occur in a
variety of neurodegenerative diseases and neurological condi-
tions, and prevalence rates of 5–10% have been reported in
PD [207]. Similar to apathy, PBA and depression appear to be
overlapping disorders, but clearly distinct, as many patients
with PBA do not have clinical depression. PBA has also been
reported to occur as part of NMFs and after DBS [208].
Regarding the neuropathophysiology of PBA, a final common
pathway appears to be disinhibition of brainstem bulbar nuclei
that control the expression of crying and laughing, possibly
from impairment in neural pathways connecting the cortex
and brainstem [209]. Numerous small-scale studies have
found both TCAs and SSRIs to be efficacious in the treatment
of PBA, although none included PD patients [210], and stud-
ies in multiple sclerosis and amyotrophic lateral sclerosis
found a benefit for the FDA-approved combination of dextro-
methorphan and quinidine [211, 212]. In addition, it is impor-
tant to educate patients and family members regarding the
distinction between PBA and depression.

Global neuropsychiatric symptoms

Recent neuropsychiatric research focuses on global NPS and
advanced statistical techniques to delineate neuropsychiatric
profiles in PD, to help account for the substantial comorbidity
and interindividual heterogeneity [213]. For instance, in one
study that used latent class analysis in a cohort of mild-to-
moderate PD patients, three of the four delineated classes
(psychiatric, psychiatric–cognitive, cognitive, and intact) ex-
perienced significant, but different, patterns of cognitive and
psychiatric symptoms and comprised over two-thirds of pa-
tients [214]. Another study using factor analysis found that the
first and strongest of four factors included cognitive impair-
ment, psychotic symptoms, depression, and Ehlers-Danlos
syndrome [215]. Finally, a study using cluster analysis and
including both broad nonmotor and motor symptoms identi-
fied four clusters: mild, nonmotor-dominant, motor-dominant,
and severe. In addition, when including only NMS data, six
clusters were identified [216]. This line of research has also
established that the burden of global NPS has a significant,
detrimental effect on health-related quality of life even in early
PD [217].

Several global assessment instruments have recently been
developed and tested for clinical use in PD, including the
Non-Motor Symptoms Scale (NMSS) [218] and the Scales
for Outcomes in Park inson Disease-Psychia t r ic
Complications (SCOPA-PC) [219]. The Neuropsychiatric
Inventory (NPI) [220] is commonly used in PD to document
the presence and severity of a range of NPS, and the MDS-

UPDRS [Unified Parkinson's Disease Rating Scale] has an
expanded Part I that queries about cognitive impairment, psy-
chosis, depression and anxious mood, apathy, and impulse
control disorder behaviors, sleep problems, daytime sleepi-
ness, and fatigue [221]. Finally, the IPMDS has commis-
sioned development and validation of a new global, compre-
hensive nonmotor rating scale, including NPS, called the
MDS-Non-Motor Scale (MDS-NMS), with the primary vali-
dation study now completed [222].

Conclusion

Some overarching themes have emerged over the past 20
years in our understanding of psychiatric complications in
PD, which include the following: 1) Prospective, longitudinal
studies have demonstrated that the cumulative prevalence of
most psychiatric and complications is far higher than earlier
cross-sectional studies suggested, with many disorders having
a cumulative frequency over 50%, often beginning as early as
the prodromal or de novo state [222]. 2) Nonmotor complica-
tions are associated overall with excess disability, worse qual-
ity of life, poorer outcomes (including morbidity and mortal-
ity), and greater caregiver burden. 3) There have been signif-
icant advances in the assessment (e.g., questionnaires and rat-
ing scales) and diagnosis (i.e., consensus diagnostic criteria)
of disorders, which has led to improved clinical management
and higher-quality research. 4) Mounting evidence shows that
the neural substrate of nonmotor complications in PD is a
complex interaction of PD pathology, effects of PD treat-
ments, changes in multiple neurotransmitter systems, impair-
ments in neural circuitry subserving mental functioning, and
genetic influences. 5) Core PD treatments, especially DRT
and DBS, have a complex and varied effect on psychiatric
symptoms. 6) In spite of the advances highlighted above, cur-
rent treatment options for the range of disorders discussed,
although growing, still remain quite limited, with nearly all
efficacious drugs developed or first used for similar conditions
in non-PD patients. In addition, for some major disorders
(e.g., psychosis, cognitive impairment, and depression), there
remains evidence for under-recognition and undertreatment
[13, 222].

High-priority areas for future research in PD include con-
tinuing long-term, longitudinal epidemiological research fo-
cused on course and predictors of prevalent and incident psy-
chiatric disorders; expanding the use of sophisticated statisti-
cal techniques to reconceptualize the classification of neuro-
psychiatric disorders, to account for the significant interindi-
vidual heterogeneity that occurs; improving recognition and
diagnosis through continued development and validation of
diagnostic criteria and clinically useful assessment tools that
are specific to PD; improving our understanding of the neural
substrate of neuropsychiatric complications; and conducting
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large-scale clinical trials to determine the efficacy of different
interventions for different psychiatric disorders, including the
use of disease-modifying agents (when available) to delay or
prevent psychiatric complications. Ultimately, reducing the
impact of Parkinson disease on patients and families will re-
quire improved recognition and development of better thera-
pies for its numerous and clinically significant neuropsychiat-
ric complications.
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