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Outline

• Challenges of finding a cure for Parkinson’s disease

• Effects of exercise on underlying disease 

• Effects of exercise on symptoms of Parkinson’s disease

• Types of exercises recommended for Parkinson’s disease
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The Many Faces of Parkinson’s Disease
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One Size Does Not Fit All

• Symptoms that occur in one patient may not necessarily occur in another

• PPMI (Parkinson’s Progression Marker’s Initiative) sponsored by Michael J. Fox
Foundation one of the largest observational PD study

• Identify markers that can help predict who will get the disease
• Identify markers that can help predict the disease course
• Identify markers that can who will respond to what treatment

• Finding these markers will also help discover new treatments



It Starts Years Before Diagnosis…
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Targeting the Disease Early is Key
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Current Therapies

• Current treatments only target
symptoms (motor and non-motor)

• Levodopa was introduced in 1967 and
remains the “gold standard”

• No treatment currently available to
slow down or reverse the disease

1817



What Causes Parkinson’s Disease?

PD
Loss of Brain Cells

Defective Mitochondria 

X
Oxidative Stress

Environmental Factors
- Pesticides
- Solvents
- ? (food, toxins, etc)

Genetic Mutations
Genetic Predisposition

Gut
Skin
Nose



Toxic Protein: Alpha-Synuclein

Defective Mitochondria 

X

Oxidative Stress

Loss of dopamine-producing 
brain cells



Spread of Toxic Protein

Before Diagnosis Early Parkinson’s Disease
(Motor symptoms appear)

Later Stages of 
Parkinson’s Disease

(Cognition now affected)

Spreads from cell to cell



Currently Approved Treatments

• None of the currently available treatments (levodopa, rasagiline, etc.)
target these processes or slow down the disease

• Anti-oxidants (vitamin B12, vitamin C, vitamin D, vitamin E, coenzyme
Q10) have not provided good evidence for benefit

• Therapies against alpha-synuclein are in phase II trial



Need to Target Multiple Pathways

Find a way to counter oxidative stress

Find a way to stop the spread of toxic protein

Find a way to clear the toxic protein

Prevent loss of brain cells
Slow down or potentially reverse the disease



What is Exercise?

• Physical activity = any bodily movement produced by skeletal muscles 
that results in expenditure of energy, may encompass household, work, 
leisure and sports-related activities

• Exercise = type of physical activity and includes those activities that are 
planned, structured, repetitive, purposive in nature, and intended to 
improve one or more components of physical fitness



Exercise delays cell loss and extends life
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How Does Exercise Help PD?

PREVENTION

COMPENSATION

NEUROPROTECTION



Number of Studies on Exercise and PD



Prevention

• Avoid falls and fractures
• Medications and DBS do not help balance

• Avoid cardiovascular disease
• Heart attacks and stroke

• Avoid depression

• Avoid back pain

• Avoid loneliness



Effects on Motor and Non-Motor Symptoms



Compensation

• External cues
• Turning
• Break down task
• Start walking

Learn new strategies/useful tricks

• Long pause between when cell loss begins to when one is diagnosed 
– time when brain is changing

• Compensating for the loss of dopamine neurons 

Use alternative parts of the brain



Compensation

• Brain reshapes itself throughout life in 
response to experience

• Exercise drives this compensation à exercise-
dependent plasticity

• Helps the brain maintain old connections, form 
new ones and restore lost ones in setting of 
parkinsonism



Relationship Between 
Cognition and Balance

• Cognitively impaired older people fall twice more 
than cognitively intact

• PD patients with worse cognitive deficits have 
more falls

• Gait and balance are not automatic processes as 
PD progresses



Dual Tasking

• More difficult for people with PD

• Need more attention to walk and balance

• Reduced working memory

• Difficult to switch between tasks

• May not prioritize balance



Balance and Walking Require More Attention in PD



Dual Tasking can Improve with Training





“Complex” Activities improve Symptoms of PD

Tai ChiDance Rock Steady PD Boxing



Dance Improves Balance in PD

• Dance targets specific PD-related motor deficits:
• Flexed Posture
• Rigidity
• Bradykinesia
• Postural instability
• Shuffling gait
• Cognitive impairment

• Inhibition
• Attention

• Depression

• Music and partner may serve as cues to facilitate movement

• Social, engaging, caregiver fun, adaptable



Tai Chi and Qigong in PD

• More beneficial at improving postural 
control vs resistance training/stretching

• Helpful for both motor and non-motor 
symptoms 

• Group may be more beneficial than 
individual



Agility Exercises

Agility training is defined as that 
training that stimulates the ability to 
move and change the position of the 
body quickly and effectively, 
improving coordination, balance, 
speed and enhancing reflexes.





Agility Training

Agility Boot Camp (6 weeks) Study:

Improved specific balance deficits, cognitive-gait 

interference, and perceived functional independence 

and quality of life

(Jung et al., 2020)



Neuroprotective Effects of Exercise on Dopamine Pathways

Increased dopamine release

Decreased loss of 
dopamine- producing  
brain cells

Preserved nerve 
endings
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New Parkinson’s Foundation Guidelines

• 150 minutes (2.5 hours) of moderate to vigorous exercise per week 

• Across four domains: 
1) aerobic activity

2) strength training

3) balance/agility/multitasking

4) stretching

• Meet a physical therapist specializing in Parkinson’s for an evaluation 
and patient-specific direction



Exercise Focus Based on Disease Stage

Early

• Sports/agility
• Aerobic
• Strength
• Mental/dual task

Later

• Walking/transitions
• Tricks
• Fall prevention

All Stages

• Flexibility
• Postural alignment
• Large movements
• Deep breathing 

kinesthesia







Seeing Specialized PD Improves Outcomes



UCSF Currently Recruiting for:



SPARX3 Phase 3 Clinical Trial

• Rationale:  SPARX2 trial showing that high intensity treadmill exercise for 
6 months slowed motor decline 

• Looking for participants…
• Diagnosed with PD within 3 years
• Not already doing intense exercise >120 min per week
• Not on any PD medication

• Contact Corinna Conroy (corinna.conroy@ucsf.edu)



Exercise Take Home Message

• Intense!
• How hard are you working? Goal 5-6/10 intensity

• Maximum Heart Rate: (220-age) x 65-80%

• 70 yo: 220-70=150 Heart Rate range during exercise: 98-120

• Challenging: makes you think

• Is something that you will do?

• Mix it up!

• Goal: 5 times/week for at least 30 min

• See an experienced physical therapist for guidance along the way



Thank You!

To treat your Parkinson’s, take this amazing new pill every day!
Take it out for a jog, then take it to the gym, then take it out for a 
bike ride…


