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Parkinsonism vs Parkinson’s disease

• Parkinsonism is an umbrella term that refers to brain conditions that 
cause slowed movements, rigidity (stiffness) and tremors. These 
conditions can happen for many reasons, including genetic 
mutations, reactions to medications, and infections

• Parkinson’s disease makes up about 80% of all cases of parkinsonism, 
making it the most common form by far
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DO PARKINSON’S DISEASE AND OTHER 
ALPHA SYN DISEASES SHARE 
NEUROPSYCHIATRIC FEATURES?
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Neuropsychiatric symptoms and diagnosing 
neurodegenerative disorders

• Diagnosis of probable behavioral variant frontotemporal 
dementia requires the presence of NPS

• Other diagnostic criteria allow NPS to fulfill diagnostic 
criteria but do not specifically require the presence of NPS 
(e.g., AD, CBD, DLB, PSP, VCI)
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Non-motor symptoms of Parkinson’s disease

•Up to 1/3 of idiopathic PD has no tremor

•Neuropsychiatric: apathy, anxiety, depression, 
psychosis, impulse control disorders – ubiquitous 

• Cognitive impairment, up to 40% have MCI at diagnosis 
and 80% demented within 20 years of motor symptom 
onset

•Olfactory loss, up to 90%

•Dysautonomia, up to 70% 

• Sleep disturbances, >30%

Gonera et al 1997, Tolosa et al  2009, Yarnell et al 2014 8



Extranigral Aspects of 
Parkinson’s disease (Arch. Neurol 2009, Lim et al)
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Braak et al. 10



Parkinson’s as a complex neuropsychiatric 
condition

Kalia and Lang et al. 11



New Landscape of Parkinson’s Disease

Prodromal PD
Motor 

symptom 
onset PD

PD Dementia

PD diagnosed by motor symptoms



A New “early”: Prodromal Parkinson’s

• Prodromal or pre-motor symptoms occur before the 
movement syndrome of Parkinson’s starts

• 98% of people with Parkinson’s experience 7 or more 
prodromal symptoms 10 or more years before diagnosis

• The non-specific nature and lack of biomarkers for most 
prodromal symptoms makes early detection challenging



DaTscan – dopamine transporter SPECT scan
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Figure 3 Polysomnographic (PSG) recordings

Ian G. McKeith et al. Neurology 2017;89:88-100

Copyright © 2017 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the 
American Academy of Neurology.



Figure 2 123Iodine-metaiodobenzylguanidine myocardial imaging in patients with Alzheimer 

disease (AD), dementia with Lewy bodies (DLB), and age-matched normal controls (NC)

Ian G. McKeith et al. Neurology 2017;89:88-100

Copyright © 2017 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the 
American Academy of Neurology.



Mild Behavioral Impairment – prodromal 
feature?

• Changes in behavior or personality that manifest at late age 
(e.g., >50)

• Persist for > 6 months

• Unrelated to another psychiatric disorder or medical 
condition, or medication

• five domains: (i) decreased motivation, (ii) affective 
dysregulation, (iii) impulse control/impulsivity, (iv) social 
inadequacy, and (v) abnormal perception of thought 
content/psychotic symptoms

17



Meta-analysis of anxiety and depression as 
risk factors for PD

• 11 Case-control studies OR 1.90 (95% CI 1.62-2.22)

• 2 Cohort studies OR 1.79 (95% CI 1.72-1.86)

• Combined OR 1.86 (95% CI 1.64-2.11)

Noyce AJ et al. Ann Neurol 2012;72:893-901
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Neuropsychiatric Symptom Burden Across Neurodegenerative 
Disorders

Kapustin D, Zarei S, Wang W; ONDRI investigators. Neuropsychiatric Symptom Burden across Neurodegenerative Disorders and its Association with Function. Can J 
Psychiatry. 2023 May;68(5):347-358. doi: 10.1177/07067437221147443. Epub 2023 Jan 13. PMID: 36637224.



Are Neuropsychiatric Symptoms Associated 
with Specific Neuropathological Diagnoses?

Psychosis and RBD: 

Lewy Body Pathology

Disinhibition and Personality Change:

 FTD with TDP-43 and Tau Pathology

Shaw JS, Leoutsakos JM, Rosenberg PB. The Relationship Between First Presenting Neuropsychiatric Symptoms in Older Adults and Autopsy-Confirmed Memory Disorders. 
Am J Geriatr Psychiatry. 2024 Jan 17:S1064-7481(24)00015-0. doi: 10.1016/j.jagp.2024.01.015. Epub ahead of print. PMID: 38296755.



Does 
mixed 

pathology 
matter?





First Anxiety Disorder Onset Relative 
to Parkinson’s Onset

Pontone et al 2009   23
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Anxiety as a ‘premotor’ symptom of 
Parkinson’s disease 

• Anxiety disorders are associated with later development of 
PD: OR 2.2 (95% CI 1.4-3.4; p=0.0003) up to 20 years before 
PD onset

• Symptoms of phobic anxiety are associated with increased 
risk of PD: RR 1.5 (95% CI 1.0-2.1; p=0.01)

• Anxious personality was associated with increased risk of 
PD: HR 1.63 (95% CI 1.16-2.27; p=0.004)

Shiba et al 2000, Weisskopf et al 2003, Bower et al 2010 24



First Anxiety Disorder Onset Relative 
to PD Onset – “fluctuation associated anxiety”

Pontone et al 2009   25
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Dopaminergic medication 
on-off fluctuations in PD

Stacey M. and Hauser R. 2007 26



Anxiety fluctuation with 
levodopa infusion

Maricle RA et al 1995 27



”Anxious fluctuators”

• 200 PD assessed in on- and 
off-dopamine medication 
state

• 31% 3-fold worsening of 
anxiety in off-state

• Depression, motor 
function, and ADL 
functioning also worsened

• Family hx of anxiety and 
male sex increased odds of 
anxious fluctuations

Pontone GM, Perepezko KM, Hinkle JT, Gallo JJ, Grill S, Leoutsakos JM, Mills KA, Weiss HD, Mari Z. 'Anxious fluctuators' a subgroup of Parkinson's disease with 
high anxiety and problematic on-off fluctuations. Parkinsonism Relat Disord. 2022 Dec;105:62-68.



Anxiety treatments

• Best evidence (pharmacologic) – no randomized controlled 
trials for the treatment of anxiety in PD have demonstrated 
efficacy

•Meta-analysis including secondary outcomes from RCTs – 
(Berry AJ et al 2026), 
SSRI>TCA>SNRI>mirtazapine>atomoxetine

• Best evidence (non-pharmacologic) – cognitive behavioral 
therapy >> rTMS mixed evidence >> GPi and STN DBS mixed 
evidence (no studies of tDCS for PD anxiety)

Berry AJ, Costello H, Jesús S, Price G, Jha A. Management of Anxiety in Parkinson's Disease. Mov Disord Clin Pract. 2025 Oct;12(10):1490-1501. doi: 
10.1002/mdc3.70144. Epub 2025 Jun 26. PMID: 40568748; PMCID: PMC12528972.







Parkinson’s Foundation

• Parkinson’s Outcomes Project, a longitudinal look at which 
treatments produce the best health outcomes in PD 
n=12,000+

• The impact of depression on quality of life is almost twice 
that of the motor impairments
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Objective: This study examined the association between physical disability and DSM-

IV-TR depression status across six years

Methods: 137 adults with idiopathic PD.  A generalized linear mixed model with 

Northwestern Disability Scale score as dependent variable to determine the effect of 

baseline depression status on disability

Results: 43 depressed at baseline vs 94 without depression. Symptomatic depression 

predicted greater disability compared to both never depressed (p=0.0133) and remitted 

depression (p=0.0009) after controlling for sex, education, dopamine agonist use, and 

motor fluctuations.



Longitudinal impact of depression 
on disability in PD (Pontone et al 2016)
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Bipolar disorder: mood cycling

Stahl SM 2004



Bipolar Affective Disorder

• Lifetime prevalence up to 4% for any BPAD, type I is up to 2%

• Lifetime risk of suicide is up to 20%

• Alternating depressive and manic episodes; depression is 3-times 
more common than mania

• No central neuropathology or pathophysiology has been identified 
and there is no generally accepted animal model

• Criteria for BPAD I, one or more manic episodes

Bostwick and Pankratz 2000



Bipolar disorder in Parkinson’s disease

• Seven studies included 4 374 211 participants 

• A previous diagnosis of bipolar increased the likelihood of a 
subsequent diagnosis of idiopathic PD (odds ratio, 3.35; 95% CI, 2.00-
5.60; I2 = 92%)

• An important confounder when evaluating risk of PD in psychiatric 
disorders is the usage of psychotropic medications. 

• The standard treatment for bipolar includes mood stabilizers (lithium 
and antiepileptic drugs) and antipsychotic medications which can 
contribute to drug‐induced parkinsonism, which may be clinically 
indistinguishable from PD

• Long term treatment with antiepileptic drugs for mood stabilization 
in patients with late onset bipolar disease was associated with an 
increased risk of PD, while taking lithium was not

Faustino PR, Duarte GS, Chendo I, Castro Caldas A, Reimão S, Fernandes RM, Vale J, Tinazzi M, Bhatia K, Ferreira JJ. Risk of Developing Parkinson Disease in Bipolar 
Disorder: A Systematic Review and Meta-analysis. JAMA Neurol. 2020 Feb 1;77(2):192-198. Huang MH, Cheng CM, Hsu JW, Bai YM, Su TP, Li CT, Tsai SJ, Chan YE, Chen 

MH. Risk of subsequent Parkinson's disease among patients with bipolar disorder or major depression: A nationwide longitudinal study in Taiwan. Psychiatry Clin 
Neurosci. 2025 Jan;79(1):29-36.





Mantovani E, Martini A, Purgato M, Tamburin S. Pharmacological and non‐pharmacological treatments for impulsive‐compulsive behaviors in Parkinson's disease. Cochrane Database of 
Systematic Reviews 2025, Issue 10. Art. No.: CD015046. 



Apathy in Parkinsonian Diseases
A loss of motivation, not a loss of ability — affecting > 30% of patients

A typical day

“Mr. R, 68, sits by the window most of the day. His 
medication is working — he can walk and dress 
without help — yet he no longer gardens, calls his 
daughter, or watches his team play.”

Core features

• Reduced initiative and goal-directed activity

• Loss of interest in hobbies and social contact

• Flat emotional response; little concern or worry

• Needs prompting from family to begin tasks

Apathy ≠ depression

Apathy: indifferent, not distressed, no guilt
Depression: sadness, guilt, hopelessness

Can co-occur; clinical assessment needed

Management: optimize dopaminergic therapy • exercise • structured routines • caregiver education • rivastigmine may help



Apathy in Parkinson’s disease

• meta-analysis on apathy prevalence reported a pooled prevalence 
value of 40%

• accounting for only those with apathy, who had been screened and 
excluded if they had depression and/or cognitive impairment, the 
prevalence was 20%

• discrepancies between caregiver and self-rated apathy screening 
tools

• persons with PD and apathy have limited awareness of their 
behavior, and therefore assess themselves as less apathetic
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Apathy treatments

Best evidence (pharmacologic) – rivastigmine, piribedil 
(following STN DBS)

Best evidence (non-pharmacologic) – na



Psychosis in Parkinsonian 
Diseases

• Hallucinations – false 
sensory perceptions in 
the absence of external 
stimuli

• Delusions – false, fixed, 
idiosyncratic belief

• Attenuated psychotic 
symptoms or ‘minor 
phenomena’ – illusions, 
passage hallucinations, 
sense of presence
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Management strategy for PD Psychosis

Pagan FL, Schulz PE, Torres-Yaghi Y, Pontone GM. On the Optimal Diagnosis and the Evolving Role of Pimavanserin in Parkinson's Disease Psychosis. 
CNS Drugs. 2024 May;38(5):333-347. doi: 10.1007/s40263-024-01084-1. Epub 2024 Apr 8.



Cognitive change in Parkinson’s

Aarsland, D., Batzu, L., Halliday, G.M. et al. Parkinson disease-associated 
cognitive impairment. Nat Rev Dis Primers 7, 47 (2021).



The most common neuropathologies associated 
with Parkinson’s disease dementia



Non-pharmacologic treatments for 
neuropsychiatric symptoms (in dementia)

• Behavioral management centered on individual patients’ 
behavior are generally successful for reduction of NPS-
effects of these interventions last for months

• Psychoeducation intended to change caregivers’ behavior is 
effective, especially if it is provided in individual rather than 
group settings--improvements in NPS are sustained for 
months

•Music therapy and some types of sensory stimulation, are 
useful NPS during the session but have no longer-term 
effects

• Benefit of exercise is variable across studies, but generally 
positive

Livingston G, Johnston K, Katona C, Paton J, Lyketsos CG; Old Age Task Force of the World Federation of Biological Psychiatry. Systematic review of psychological 
approaches to the management of neuropsychiatric symptoms of dementia. Am J Psychiatry. 2005 Nov;162(11):1996-2021. doi: 10.1176/appi.ajp.162.11.1996. PMID: 

16263837.



Questions?
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