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Overview 

1. Brief introduction of Parkinson’s disease 

2. Recent research in exercise for Parkinson’s disease 

3. Exercise research at UBC 

4. CSEP guidelines and benefits of exercise for adults over 65 

5. Barriers to exercise in Parkinson’s disease 

 



Learning Objectives 

1. Brief introduction of Parkinson’s disease 

• Basic understanding of PD symptoms and pathophysiology 
2. Exercise for Parkinson’s disease 

• Identifying some recent exercise research in Parkinson’s 

Disease and implications for treatment 
3. Exercise research at UBC 

• Understanding of how UBC is contributing to the body of 

knowledge of exercise research in PD 
4. CSEP guidelines and benefits of exercise for adults over 65 

• Understanding current recommendations for exercise in 

adults over 65 in Canada 
5. Barriers to exercise in Parkinson’s disease 

• Discerning the most important barriers to exercise in PD and 

how to overcome exercise barriers 

 
 



















Recent 
Publications 
At a Glance 
 













EXERCISE RESEARCH IN PARKINSON’S 

DISEASE AT UBC 

A.  J O N  ST O ESSL ,  C M ,  M D ,  F R C PC ,  F C AH S  

PR O F ESSO R  &  H E AD ,  N EU R O L O G Y ;   

C O - D I R EC T O R ,  D J AV A D  M O W AF A G H I A N  C EN T R E F O R  B R AI N  

H E AL T H ;  C AN A D A  R ESE AR C H  C H AI R  I N  PAR K I N SO N ’ S  

 

M AT T  SAC H EL I  C AN D I D A T E F O R  D O C T O R  O F  PH I L O SO PH Y  

Funded by:  



THE THERAPEUTIC EFFECTS OF EXERCISE IN PARKINSON’S DISEASE (PD) ARE 

COMMONLY REPORTED, HOWEVER THE UNDERLYING MECHANISMS ARE UNKNOWN. DR. 

STOESSL AND MATT SACHELI DESIGNED A RESEARCH STUDY, FUNDED BY THE PACIFIC 

PARKINSON’S RESEARCH INSTITUTE, TO INVESTIGATE NEUROCHEMICAL CHANGES 

ELICITED BY EXERCISE IN A POPULATION OF SEDENTARY PEOPLE WITH A DIAGNOSIS OF 

PARKINSON’S DISEASE. 



 

                                         

 
     

 

  

 

 
 

  

BASELINE TESTING 

• Neurocognitive assessments 

• Motor assessments 

• Positron Emission 
Tomography 

• VO2 Max Testing 

• fMRI 

INTERVENTION 

• 3 month intense aerobic 
exercise 

• 3 month stretching/flexibility 
exercise 

• Classes 3x per week 

• 1 hr classes 

REPEAT TESTING 

• Neurocognitive assessments 

• Motor assessments 

• Positron Emission 
Tomography 

• VO2 Max Testing 

• fMRI 





PBR PET 

Peripheral Benzodiazepine Receptor (PBR) PET scanning: 
 

-  Allows researchers to investigate neuroinflammation. 
 
 STUDY AIM: To establish if aerobic exercise contributes to changes in 

neuroinflammation levels.  
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Raclopride PET Scanning: 
 
- Allows researchers to measure DOPAMINE release in the brain.  
 
 Higher amounts of DOPAMINE release stimulated by TMS = Enhanced ability of the brain to 

release DOPAMINE  
 

 STUDY AIM: Does aerobic exercise increase the ability of neurons to release DOPAMINE? 
 

RAC PET RAC PET 

TMS 

RAC PET 
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TBZ PET 

Tetrabenazine (TBZ) PET SCANNING: 
 

-  Allows researchers to investigate the amount of dopamine producing cells in the brain. 
 
 STUDY AIM: Does aerobic exercise slow the progression of Parkinson’s disease? (Are DOPAMINE 

producing cells preserved?) 
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 STUDY AIM:  
Did the routine aerobic exercise 
study group improve their 
fitness level? 

VO2 MAX TESTING 

 
 

 
 
Measures exercise 
endurance capacity and 
cardio fitness  
 



 
An imaging technique that uses a magnetic field to 
detect changes in blood flow and brain activity. 
 
 STUDY AIM: How does exercise alter motivation 

and response to reward in the brain? 

Functional Magnetic Resonance 
Imaging (fMRI) 
 



A Prescription  
for Exercise? 



Readiness to Exercise 
 Is it safe? Get Active Questionnaire 
 























• Do errands on foot 
 
• Take the dog for a 
walk 
 
• Sweep the walkway  
 
• Do calisthenics in 
the morning 
 
• Combine exercise 
and housework 
 

Ideas for 
becoming 
more active 
throughout 
the day 



Warm-up sessions 
should include low-
intensity, whole-body 
movements similar to 
those in the activity 
that will follow.  
 
Cool-down sessions 
should consist of 5-10 
minutes of reduced 
activity, and should 
follow every workout to 
allow heart rate, 
breathing, and 
circulation to return to 
normal.  
 

Warm-Up and 
Cool-Down 





https://www.participaction.com/en-ca 



https://www.participaction.com/en-ca 









Overcoming Hurdles 
Exercising and Parkinson’s Disease 







• Education about a realistic 
self-assessment of the risk of 
falling  

• Environmental safety factors – 
avoid unleveled, slippery 
walking surfaces, wear proper 
walking/exercising equipment 
– running shoes, clothing that 
does not interfere with 
movement. 

• Seek assistance in situations 
when experiencing fear of 
falling 

• Promotion of physical activity 
and physical fitness 

Fear of Falling 



• Ask your family doctor for a 
bone density check and ask if 
they recommend calcium and 
vitamin D supplementation to 
assist in maintaining healthy 
bones  

• Walking aids – cane, hiking 
poles, walker to assist with 
ambulatory movement 

• Completing supine or seated 
exercises  

• Supervised water fitness 
classes – walking/ambulatory 
movements in waist depth 
water 

Fear of Falling 



Learning Outcomes 
1. Basic understanding of PD symptoms (motor, non-motor, and 

prodromal)  

  
 PD Pathophysiology – Dopamine Deficiency in PD causes motor 

 dysfunction (PD symptoms of tremor and stiffness occur when the 

 nerve cells fire and there isn't enough dopamine to transmit the 

 neuronal messages) 
 

 Sinemet or Levodopa is the “gold standard” medication for the 

 treatment of PD but it has limitations as it can cause motor 

 fluctuations and motor complications 
  
 PD occurrence is 1 in 100 in populations over 60 years old  



Learning Outcomes 
2.    Interpretation of some recent exercise literature in Parkinson’s 

 disease and implications for treatment  

 
 Therapeutic effects in PD after aquatic therapy and treadmill exercise  

 

 Reported benefits of tai chi and boxing in PD 

 
 Exercise-induced changes in neuroinflammation in people with a 

 diagnosis of PD 

 

 An understanding that more high quality research studies 
 investigating the benefits of exercise in PD are necessary to 
 substantiate or further validate the current research  

 
 

 



Learning Outcomes 
3. Insight of a study at UBC that will contribute to the body of 

 knowledge of exercise research in PD 

 

 A basic understanding of the study protocol and procedures for 

 Dr. Stoessl and Matt Sacheli’s exercise in PD study (cognitive and 

 motor assessments, VO2 max testing, PET scanning, fMRI scanning, 

 exercise interventions)  
  

 Main study goal: To identify exercise-induced neurochemical 

 changes that contribute to the motor and non-motor benefits seen in 

 people with PD who exercise  

  

 
 

Does exercise preserve dopamine producing neurons? 
Does exercise increase the ability of neurons to release dopamine? 
Does exercise cause changes in neuroinflammation? 

Does exercise cause changes in the reward/motivation response in the brain? 
Did the routine aerobic exercise study group improve their fitness levels? 
Does exercise improve motor function and cognition in people with PD? 

 



Learning Outcomes 
4.   Understanding CSEP’s recommendations for exercise in adults over 

 65  

  

 150 minutes of moderate to vigorous exercise per week 

  

 Incorporate muscle and bone strengthening exercises 2 days per 

week 
  

 Perform activities to enhance balance and prevent falls 

  

 More physical activity = Greater health benefits 
 



Learning Outcomes 
5. Ability to recognize the most important barriers to exercise for 

people with Parkinson’s disease:  

 
 Low outcome expectation 

  

 Lack of time 
  

 Fear of falling 

 

 Knowledge of resources to overcome these barriers to exercise 
 









http://healthfore.com/blog/2014/03/13/7-tesla-mri-solving-the-mystery-behind-parkinsons/ 
Retrieved from 

Slide 54: Unknown: Image of the UBC aquatic Centre. Retrieved from  
https://sportfacilities.ubc.ca/ubc-aquatic-centre/ 
All other photos were taken ourselves or were photos freely accessible on the public domain. No copyright infringement was intended.  
 
 




