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Learning Objectives

•The rapid growth of Parkinson’s disease
•Complexity of clinical presentation 
•Neuropsychological Functioning 

•Cognitive Impairment
•Mood symptoms

•Environmental risk factors for PD
• Individuals in rural/agricultural communities at increased risk

•Example in the Hispanic-Latino Community 



Parkinson’s Disease (PD)

PD is the 2nd leading neurodegenerative disease after Alzheimer’s 
disease1

• One million living with PD in the U.S (8.5 million worldwide)
• 90,000 new cases per year in the U.S 
• Fastest growing neurological disorder, worldwide (est. 12 million by 2030)

• Age of onset 40-70
• More typically >60

• Insidious progression over the course of 5-20 years
• Men > Women (1.5x)
• Most cases do not have a familial link

• 5-15% associated with genetic mutations



Parkinson’s Disease (PD) 

•Environmental exposures can increase risk 
•Occupational exposure to pesticides is associated with an approximately 

50% increased risk of PD 2, 3

•Caucasian and Hispanic-Latino communities are twice as likely to 
develop PD

•One study found an incidence rate per 100,000 was highest among 
Hispanic-Latino communities, followed by Caucasians.

•A large meta analyses of Latin American countries found a 
prevalence of 472/100,000 vs. 315/100,000 globally 4



Non-motor symptoms

Motor symptoms

PD is highly heterogeneous in 
its presentation and 
progression; individuals can 
vary dramatically in symptom 
profile, symptom severity, and 
rate of decline. 
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Clinical Features of PD – It’s Complex!
•Motor Symptoms

• Tremor
• Resting tremor
• Asymmetric 

• Bradykinesia
• Lack of initiation
• Masked facies (hypomimia)
• Micrographia
• Hypophonia

• Rigidity

•Cognition
• Cognitive Impairment
• Dementia 

•Autonomic Disturbance
• Orthostatic hypotension
• Constipation
• Erectile dysfunction
• Decreased/loss sense of 

smell
• Swallowing difficulties

•Sleep Symptoms
• REM sleep behaviors

• Active movements in sleep

•Mood
• Depression, anxiety, apathy, 

impulse control difficulties 



Neuropathology of Parkinson’s Disease 

• Parkinson’s disease (PD) is an 
idiopathic neurodegenerative 
disorder caused by the loss of 
dopaminergic neurons in the 
substantia nigra pars compacta 
(appears pale)

• Lewy body accumulations in the 
involved nuclei of the basal         
ganglia, cortical regions
• Principal protein is α-

synuclein 



Prodromal Stage 

Symptoms present decades before 
onset of motor symptoms

•60% of the neurodegeneration of 
the dopaminergic system has 
depleted by the time motor 
symptoms begin

Autonomic
Smell

REM sleep behaviors

Erectile dysfunction

Psychiatric
Depression

Anxiety

Cognitive
Mild Cognitive 
Impairment (20-30% at 
time of diagnosis of PD)

Executive Dysfunction



Neuropsychological Functioning



The cognitive spectrum and the heterogeneity of progression of 
cognitive impairment in Parkinson disease 5



Cognitive Impairment Present at 
Diagnosis
• For approximately 20-30 percent of people diagnosed with PD, by the time they 

are diagnosed, 60% of their dopamine has been depleted in the substantia 
nigra
•Cognitive domains most impacted:

• Executive functioning 
• Cognitive efficiency
• Organization
• Mental flexibility 

•Prodromal cognitive deficits
• Not likely to be captured on neuropsychological evaluations traditional scores
• Process scores may be more likely to capture weaknesses in these areas 



Neurotransmitter deficits associated with cognitive decline in 
PD and DLB 5



Cognitive Domains Affected Early 6

•Frontal-striatal networks 
•Executive functioning 
•Phonemic fluency
•Memory retrieval (but not storage)

•Posterior Cortex
•Visuospatial abilities



Risks for Cognitive Decline
•Presence of hallucinations
•Older age of onset
•Severity of motor symptoms

•Axial, rigidity vs. tremor

•REM Sleep Behavior Disorder 
(RBD)7

• Frontostriatal deficits 
•Posterior cortical 
•Conversion to PDD

•Male gender
•Prescence of depression
•Posterior cortical pattern of 
cognitive impairment 

•Visuospatial 



Parkinson’s Disease Cognitive Impairment

• Mild Neurocognitive Disorder 
• “Mild Cognitive Impairment”
• Present in 20-30% PwP at diagnosis
• Evidence of modest cognitive decline 

from previous level of performance 
on one or more cognitive domains
• Concern from others
• Performance on objective measures 

• Cognitive deficits do not interfere 
with instrumental activities of daily 
living

• Not better explained by other 
etiologies 

• Conversion to Dementia 8: 
• ParkWest Cohort estimated 60% 

conversion to dementia 5 years after 
diagnosis 

• However, has been estimated that 
some of individuals revert to normal 
cognition and then experience 
cognitive decline later in the course of 
the disease 



MDS PD-MCI Criteria 



PD-MCI Subtypes

•The dual syndrome hypothesis proposes that PD-related 
cognitive decline is likely caused by 

(1) degeneration of dopamine neurons in the substantia nigra and 
subsequent dopamine depletion resulting in disruption to the 
frontal–subcortical system 

•Executive functioning 
•Processing speed

(2) widespread cortical atrophy caused by the buildup of alpha-
synuclein and tau 

•Visuospatial skills
• Language
•Memory



Parkinson’s Disease Cognitive Impairment

• Major Neurocognitive Disorder 
• “Dementia”
• Evidence of significant cognitive decline from previous level of performance on one or 

more cognitive domains
• Concern from others
• Performance on objective measures 

• Cognitive deficits interfere with independent activities of daily living
• Not better explained by other etiologies

• Delirium
• Major Depressive Disorder 

• Affects 80% of PD patients 5-20 years after diagnosis
• Affects 50% of PD patients 10 years post diagnosis



MDS PDD Criteria



Parkinson’s Disease Dementia vs. 
Dementia with Lewy Bodies 
•Traditionally, the 1-year rule has been used to distinguish DLB from 
PDD:

•  If dementia occurs more than 1 year after the diagnosis of PD, the 
diagnosis is PDD, whereas parkinsonism occurring after or simultaneously 
with dementia is classified as DLB. 

•Distinct cognitive profiles: 
•PDD: Executive functioning, visuospatial, attention/processing speed
• LBD: Visuospatial, memory, language decline

• Very similar to the posterior subtype of Parkinson’s disease



Parkinson’s Disease and Dementia

•Dementia in PD compromises quality of life 
•Decreased independence, health, and social relationships
•Care partners affected by increased need for assistance with 
multiple symptoms
•Financial strain related to caregiving: 

•Respite care
•Additional support
•Medical expenses



Management of Cognitive Impairment
• Pharmacotherapy

• Rivastigmine (cholinesterase inhibitor)
• RCT showed modest clinical improvements 

in cognition 9

• Approved by the FDA for PDD, bot MCI-PD
• If PDD psychosis is present, stepwise 

withdrawal of non-levodopa medications 
(anticholinergic medication) is recommended 

• Cognitive Intervention
• One study found that computer-based 

interventions for 2-3 times per week over 
3-12 weeks resulted in improvements in 
aspects of executive functioning, 
memory, processing speed, and 
attention10

• In particular, aerobic and resistance 
exercise (such as treadmill training), and 
combined physical and cognitive training, 
have shown short-term 
maintenance/improvement of global 
cognition, processing speed, sustained 
attention, mental flexibility and memory 
in patients with PD10



Management of Cognitive Impairment

• Indirect strategies: 
• Treatment of comorbidities: 

•Depression
•Anxiety
•Apathy 
•Obstructive sleep apnea
•Sleep disorders 
•Hearing impairment : Has been closely linked to decreased quality of 

life



Depression

•Present is 50-60% of PwP
•Depressive symptoms include sadness, lack of enjoyment, pessimism, 
guilt, and suicidality. 
•Depression is likely to narrow the behavioral repertoire of the person with 
PD (PwP) and reduce warmth and reciprocity in the care partner 
relationship. 
•Depression amplifies fatigue and reduces motivation, leading to a further 
reduction in independence and the capacity to perform activities of daily 
living. 
•TREATMENT: SSRI, psychotherapy



Apathy

• Present in 40% of PwP
• Apathy includes both loss of motivation and loss of emotionality. 
• This is manifested in diminished goal-directed activity and reduced spontaneous or evoked emotional 

display.
•  Lack of desire to engage or find the meaning of activities in social engagements 
• Lose interest in projects they used to enjoy
• Become more sedentary
• Persons who are more severely affected will require their care partners  to structure their daily routine 

and may even need prompting to complete basic tasks such as washing or brushing of teeth. 
• TREATMENT: 

• Mirapex and Exelon have been shown to reduce apathy
• SSRI’s make increase apathy ( decreased dopamine receptor binding in frontal-striatal circuit)



Anxiety

•Present in 50% of PwP
•Anxiety often precipitates avoidance of triggering situations, stigma, manifesting as 

agoraphobia, which is a profound fear to leave the home.
• This may include a fear of the unexpected and unpredictability of their symptoms.
• Fear of when their medications will lose effect and they will “freeze.”
•Panic disorder  

•However, anxiety may also lead to excessive reliance on the care partner for 
reassurance and supervision, a form of conditioned safety behavior that can be 
overwhelming for the care partner. In extreme situations, PwP are intolerant of being 
alone and become distressed when the care partner is out of sight. 

TREATMENT: SSRIs, benzodiazepines, psychotherapy



Impulse Control Disorders

• One of the most challenging behaviors that may be part of PD
• Can lead to embarrassment and difficulty talking to medical professionals and/or 

social supports about these issues
• Compulsive behaviors such as pathological gambling, hypersexuality, binge-eating, 

compulsive shopping, and dopamine dysregulation are relatively common 
complications of PD treatment.

• The behaviors themselves, even if transient, may have lasting financial, social, and 
legal consequences that can add to the burden on a household. 

TREATMENT: 
•Re-evaluating dopaminergic medications and doses can help alleviate this
•Can also happen in the context of Deep Brain Stimulation (DBS) treatment



Psychosis

• These symptoms may be caused by dopaminergic medications or disease itself
• In approximately 50% of PwP 5-10 years after diagnosis

• Hallucinations
• Visual

• Seeing people inside the home
• Deceased family members
• Animals running around the floor

• Auditory
• Voices in other rooms
• Voices calling out for them

• Delusions
• Intruders coming into home
• Constantly watching outside their 

windows
• Theft
• Jealousy

TREATMENT: Pimavanserin (Nuplazid)



Rural Communities and Parkinson’s Disease



Causes of Parkinson’s Disease

•5-15% of genetic aberrations 
• More than 20 genes have been 

identified
• Most PwP do not have an 

identified gene mutation

•Environmental Risk Factors
•Pesticides/Herbicides
•Air pollution
•Agent Orange
•Welding (Manganese, copper, iron)
•Well water
• Traumatic brain injury

Genetics Environment?



Parkinson’s Disease in Washington State

• As of 2018, Washington state has a rate of PD 14% higher than the national 
average, believed to be secondary to its agricultural economy in the central 
and eastern regions of the state and subsequent exposure to environmental 
factors that have been associated with PD 11

• In 2022, the EPA banned the use of chlorpyrifos (apple orchards)

• Younger-onset (<65 years of age) are associated with environmental factors 12-

15: 
• Consumption of well water

• Agricultural chemical exposure

• Residing in rural regions 



Parkinson’s Disease in Washington State

2021 WA 10.7 887

2020 WA 9.5 820

YEAR STATE RATE DEATHS

2019 WA 9.4 801

2018 WA 8.7 713

2017 WA 8.6 671

2016 WA 9.1 703

2015 WA 8.7 654

Stats of the States - Parkinson's Disease Mortality (cdc.gov)



Herbicides Associated with Parkinsonism

• Herbicide continued to be widely used across the 
United States despite research indicating a close 
relationship to the incidence of PD

• In animal models has been demonstrated to 
replicated PD pathology including degradation of 
the dopaminergic system, accumulation of alpha-
synuclein, and traverses the blood brain barrier.

Paraquat 16



Why are Hispanic-Latino’s at Increased Risk 
for PD?

• PD was twice as likely to occur if living close to the 
ambient of Paraquat 18 (also known as pesticide drift)

• Risk was greater if exposure occurred in the 10-20 
years prior to PD diagnosis



Parkinson’s Disease in the Hispanic-Latino 
Community

• Experience more severe motor symptoms, but take less medication
• Experience greater depressive/psychosis symptoms
• Worse health related quality of life
• Perceived discrimination worsens these symptoms 

Health disparities exist in Hispanic-Latino people 
with Parkinson’s (PWP) 19: 



Parkinson’s Disease in the Hispanic-Latino 
Community

A study from rural California found 20: 

• N=138 Hispanic-Latino, 31% reported a history of working in farming 
communities

• Hispanic-Latino PWP present 5 years younger and with more severe motor 
symptoms than Caucasians 

• Were suboptimally treated with medication despite severity of motor 
symptoms and severe disability
• Limited access to healthcare, beliefs about medication 

• Younger at the time of death
• Most held long term jobs in the farming industry



Health-Related Quality of Life 

Across PD centers of excellence (n=495; 5.8%) 21

• 10% use speech and physical therapies (vs. 17% white)
• Hispanic-Latino and African Americans had lower cognitive scores
• Hispanic-Latino and African Americans less likely to be prescribed 

antidepressants despite higher rate of symptoms
• Hispanic-Latino worse mobility and activities of daily living



Parkinson’s Disease in the Hispanic-Latino 
Community

Hispanic-Latino PWP less likely to see an outpatient 
neurologist22: 
• Limited access to medical specialists
• Language/Literacy barriers
• Financial barriers

Hispanic-Latino PWP patients more likely to be undertreated for their 
symptoms



Risk of Parkinson’s Disease Dementia in 
Hispanic-Latino Communities 

• Older age of onset
• History of REM sleep behavior disorders
• Atypical (“rigid”) type of motor symptoms
• Lower MoCA scores in Hispanic-Latino populations have been 

linked to: 
• Lower levels of education
• Higher levels of mood disorders 
• Increased hallucinations
• Falls



Diagnosing Parkinson’s Disease Dementia

•Challenges in Diagnosing Dementia
• Shame and discomfort to bring up issues to medical providers 
• Dementia seen as a “normal” process in aging, especially in Hispanic-Latino 

communities
• Abilities to complete instrumental activities of daily living may be challenging 

due to language barriers and low literacy
• Managing appointments, medications, finances, and driving

• Lower education/literacy levels and utilizing neurocognitive measures to test 
cognition 



Barriers for Care

Hispanic-Latino community face numerous challenges:
• Shame regarding symptoms 

• Anxiety
• Depression
• Autonomic: Constipation, erectile dysfunction

• Language barriers 
• Low level of education, literacy
• Lack of specialist in their areas 
• Lower utilization of specialty care that contributed to better health in those with 

PD:
• Physical therapy
• Occupational therapy
• Speech and language therapy



Thank You!
ktorres2@uw.edu
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