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Objectives

• PD – more than just a movement disorder

• The Role of Exercise in PD

• Evidence behind exercise for PD

• Your exercise prescription



PD: Motor & Non-Motor



Management



Does Exercise 
Really Matter?



Chen, Neurology, 2005: 

More physical activity at baseline in men 

was associated with lower risk of getting PD 

(those with the most physical activity had 
30% less risk of having PD).



• Looked at > 2,000 people with PD

• Split into 3 groups:
Non-exercisers = 0 min / week
Low exercisers = 1-150 min / week
Regular exercisers = > 150 min / week

• At 1 year, regular exercisers had:

Better quality of life
Better mobility
Less progression of disease
Less caregiver burden
Less cognitive decline



What Does Exercise Do?

• It may facilitate control of movement by formation of new 

connections between different parts of the brain (neuroplasticity).

• It may help make some movements more automatic.

• Exercise has been shown to promote brain growth factors.

• Exercise may increase release of dopamine.

• Addresses the mind and the body simultaneously.



35 people with PD randomized to 

36 sessions of aerobic 

exercise (3 months) vs control 

(stretching)

Functional MRIs were performed

Aerobic group had more cell 

responsiveness to dopamine 

and more dopamine release



• 8 habitual exercisers vs 9 sedentary subjects with PD

• PET scans show release of dopamine

• Functional MRI showed activation of dopamine paths

• Showed greater dopamine release in habitual exercisers compared 

to sedentary subjects, and greater activation of dopamine pathways



Non-Motor Benefits of Exercise

• Reduce fatigue

• Decrease depression, improve mood (release natural 

endorphins/opioids)

• Improve cardiovascular health

• Improve immune function / anti-inflammatory effects

• Social interaction

= IMPROVES QUALITY OF LIFE



MOVE-PD: Motivators & Other 
Variables for Exercise in PD

What are the barriers?

– Prior study showed it was: time, access, falls

– In a survey of >100 non-exercisers with PD vs >100 exercisers with PD, we found 

that “low/no exercisers” had more: fatigue, depression, and lack of motivation 

(needed someone else to motivate them)



Non-Motor Symptoms are 
VERY Important

Studies and surveys show that the non-motor symptoms impact “quality of 

life” ratings more than motor symptoms.

Sydney study (20 yrs) conclusions: “The most disabling long-term 

problems of Parkinson’s disease relate to the emergence of symptoms 

that are not improved by L-dopa”

→ Depression

→ Cognitive deficits



Common Non-Motor Symptoms

Mood disorders

– Anhedonia (32%)

– Anxiety (30%)

– Apathy (31%)

– Depression (43%)

Autonomic dysfunction

– Orthostatic hypotension (21%)

Cognitive dysfunction

– Bradyphrenia

– Inattention (28%)

– Memory impairment (32%)

– Hallucinations (30%)

Fatigue (36%)

GI dysfunction / constipation (39%)

Sexual dysfunction

– Erectile dysfunction (28%)

– Reduced libido (42%)

Sleep disturbances

– Sleep fragmentation

– Vivid dreams (24%)

– REM behavior disorder (65%)

– Excessive daytime sleepiness (28%)

– Insomnia (36%)

Urinary dysfunction (30%)





Mov Dis, 2020





What Type of Activity is Best?
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Dance

Shown to improve balance, initiation of 

movement, and overall motor scores in PD 

(study of 19 patients doing Tango).

Requires balance and attention to control of 

movement and interaction with a partner.

Other forms of dance and music itself can also 

improve mood, quality of life, and motor 

function.
Hackney 2007
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Boxing

Forced, intense exercise has been shown in 

studies to be particularly valuable in 

Parkinson’s

Boxing training can improve:

– Balance

– Coordination

– Speed of movement

– Agility

– Strength

– Focus



31 PD patients were randomized to 12 
weeks of boxing versus conventional 

exercise.

Only the boxing group had significant 
improvement in gait speed and 

endurance.

There were also improvements in 
balance, mobility, and quality of life.



RSB Survey

2,054 responded!

The majority of participants reported that 

RSB improved their social life (70%), 

fatigue (62%), fear of falling (61%), 

depression (60%), and anxiety (58%).

Compared to never-participants, current 

and previous participants had better 

PDQ-39 scores (25 vs 32, p <0.01) 

and better SEE scores (54 vs 48, p 

<0.01). 

99% of current participants would 

recommend RSB. 

Not yet published, in prep. (Larson, Bega)



• 128 participants

• Lowest decline in motor score in

“high intensity” (80-85% max HR) group



Mind-Body Interventions



Tai Chi

Chinese martial art, involves meditation

Balance-based exercise

Focuses on slow choreographed movements, 

breathing, and maintaining postures 

(shifting weight)

Improves balance and motor control in people 

with PD (study of nearly 200 patients)

Li, NEJM, 2012





• Both groups improved on 
motor functions.

• Both groups improved on
general health and function
questionnaire.

• Anxiety score improved 
more in yoga group.



Exercise Program Suggestions

• Involve goal-based practice for acquisition of a skill.

• A supervised environment to help with learning through reinforcement.

• Something enjoyable.

• Something social.

• Well-trained instructors who understand PD.

• Appropriate level classes.



Exercise Prescription

1. Keep active: find a physical activity that you enjoy!

2. Aerobic activity: 30 minutes of moderate intensity (get the 
heart rate up) activity 5 days per week (brisk walk, 
cycling, boxing, swimming, etc).

3. Strength building: Use weights or resistance bands for 30 
minutes 2x per week (may need a trainer or therapist to 
show you technique such as squats, lunges, rowing, etc).

4. Balance training: Consider tai chi, yoga, or dance therapy 
for 30 minutes 2x per week.  Interventions with mind-
body benefits are preferable.



Conclusions

• Motor & Non-Motor issues in PD have an impact on 
quality of life. 

•Exercise and healthy lifestyle can address the spectrum 
of PD-related issues.

• Exercise can improve quality of life and slow down 
decline in physical function.

• Exercise is an essential part of the treatment of PD.
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