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E X E R C I S E  I S  
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P E O P L E  W I T H  
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S U C C E S S  
S T O R I E S :  
A L L  T H E  
W AY S  I ’ V E  
S E E N  
E X E R C I S E  
H E L P

Improve
• Improve mobility + quality of life

Maintain

• Maintain improvement over long periods 
of time (slow disease progression??)

Treat

• Treat symptoms that are resistant to 
other types of treatment

Help

• Help someone recover faster after an 
injury
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1 9  Y E A R S  A F T E R  P D  
D I AG N O S I S  –  
A M A Z I N G  AT H L E T E !

• Ann

• 59 years old (in 2023), Diagnosed at 40 

years old (PD x 19 years)

• Started Physical Therapy/Exercise when 

she stopped working in 2012.

• LEDD in 2012 was ~1500mg

• LEDD in 2023 is ~1000mg
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2 2  Y E A R S  P O S T  
D I A G N O S I S :

1 0  Y E A R S  O F  
E X E R C I S E  S U P P O R T S  
L E S S  F R E E Z I N G  A N D  
B E T T E R  W A L K I N G  
O V E R A L L !

• Dennis

• 74 years old (in 2023)

• Diagnosed with PD 2001

• Bilateral STN DBS in 2009
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7 5  Y E A R S  O L D ,  1 4  Y E A R S  P O S T  P D  D X
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P O S T U R A L  I M P R O V E M E N T  W I T H  
E X E R C I S E
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I M P ROV I N G  F R E E Z I N G  O F  
G A I T

• 73 years young

• Diagnosed with PD ~1.5 years ago
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M A N Y  F O R M S  
O F  E X E R C I S E  
A R E  S H O W N  
T O  I M P R O V E  
S Y M P T O M S

T H E R E  A R E  A  
L O T  O F  W AY S  

T O  D O  
A E R O B I C  

E X E R C I S E  

Aerobic Exercise

Balance Training

Amplitude/Functional Mobility Training

Strength Training

Dancing

Boxing

Tai Chi
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I S  O U R  G O A L

 T R E AT I N G  S Y M P T O M S  

O R

S L O W I N G  D I S E A S E  
P R O G R E S S I O N ?

O R

B O T H ? ?
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P OT E N T I A L  M OTO R / N O N M OTO R  
TA RG E T S  O F  A E RO B I C  E X E RC I S E  I N  

G E N E R A L !
• Prevention of cardiovascular complications

• Arrest of osteoporosis

• Improved cognitive function

• Prevention of depression

• Improved sleep

• Decreased constipation

• Decreased fatigue

• Improved functional motor performance

• Improved drug efficacy

• Optimization of the dopaminergic system
Speelman, AD et al. Nature 
Reviews Clinical Neurology 7, 
528-534 (September 2011) 
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R E S E A R C H :
F R E Q U E N C Y
~ Most Research Studies have a frequency 
of 3-4 times per week

~ Anything is better than nothing, more is 
better!

~ Most helpful research we have is from 
Dr. Laurie Mischley
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Used with permission—Mischley LK. Social Health in PD.

How much do I have to Exercise?
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R E S E A R C H :
D U R AT I O N

~ As little as 10 minutes has been shown to 
be beneficial

~ Most research studies do 45 – 60 Minutes 
per session

~ Anecdotally, we have members who 
exercise as much as 2 hours/day, who 
experience benefits from this increased 
duration.

~ 150 Minutes/Week Minimum
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R E S E A R C H :
I N T E N S I T Y
~ Many research studies have shown that 
higher intensity is beneficial

~ This is usually looking at Aerobic Intensity

~ Most research studies have shown benefits 
with 60-80% Heart Rate Max

~ Start with what you can handle, ideally 
progress intensity over time

~ If high intensity isn’t an option for any 
reason, endurance exercise is still beneficial

14
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We need to move more: Neurobiological hypotheses of physical exercise
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Renato S. Monteiro-Junior a,b,e,g,⇑, Thais Cevada b,d, Bruno R.R. Oliveira b,d, Eduardo Lattari a,d,
Eduardo M.M. Portugal a,b,d, Alessandro Carvalho c, Andrea C. Deslandes b,d,f,h,1

a Exercise Physiology Laboratory of Brazilian Institute of Rehabilitation Medicine, Laureate International Universities, Rio de Janeiro, Brazil
b Neuroscience Laboratory of Exercise (LaNEx), Universidade Federal do Rio de Janeiro, Rio de Janeiro, RJ, Brazil
c Center of Study and Research of Ageing, Vital Institute, Rio de Janeiro, Brazil
d Psychiatry Institute of Federal University of Rio de Janeiro (IPUB/UFRJ), Brazil
e Doctoral Program in Neurology – Neurosciences, Universidade Federal Fluminense, Niterói, RJ, Brazil
f Neuroscience Laboratory of Exercise (LaNEx), Psychiatry Institute of Universidade Federal do Rio de Janeiro, Brazil
g Post-graduation Program in Science of Physical Activity, Universidade Salgado de Oliveira, Niterói, Brazil
h Physical Education Institute, Universidade do Estado do Rio de Janeiro, Brazil

a r t i c l e i n f o

Article history:
Received 28 January 2015
Accepted 12 July 2015

a b s t r a c t

Parkinson’s disease (PD) is one of the most prevalent neurodegenerative diseases in the world. The
degeneration of dopaminergic neurons in the substantia nigra and chronic inflammation impair specific
brain areas, which in turn result in lesser motor control, behavioral changes and cognitive decline.
Nowadays, drug-treatments are the foremost approaches in treating PD. However, exercise has been
shown to have powerful effects on PD, based on several neurobiological mechanisms. These effects
may decrease the risk of developing PD by 33%. However, these mechanisms are unclear and little
explored. Among several mechanisms, we propose two specific hypotheses: 1. Physical exercise reduces
chronic oxidative stress and stimulates mitochondria biogenesis and up-regulation of authophagy in PD
patients. Moreover, antioxidant enzymes (e.g. superoxide dismutase) become more active and effective in
response to physical exercise. 2. Exercise stimulates neurotransmitter (e.g. dopamine) and trophic factors
(BDNF, GDNF, FGF-2, IGF-1, among others) synthesis. These neurochemical phenomena promote
neuroplasticity, which, in turn, decreases neural apoptosis and may delay the neurodegeneration process,
preventing or decreasing PD development and symptoms, respectively.

! 2015 Elsevier Ltd. All rights reserved.

Introduction

Parkinson’s disease (PD) is one of the most prevalent neurode-
generative diseases in the world according to the World Health
Organization, with an annual incidence of 4.5–19 cases per
100,000 inhabitants [1]. This disease is characterized by the degen-
eration of dopaminergic neurons of the substantia nigra in the
midbrain, which promotes a significant decrease in dopamine
levels, an important neurotransmitter in neural modulation.
Consequently, functional impairment of dopaminergic circuits
occurs, especially in the motor circuit [2,3]. Although of idiopathic
origin, genetic causes and environmental changes are also

considered important factors in this disease. Mutations in the
synuclein portion of the alpha-synuclein protein, consequently
forming Lewi bodies that contribute to the degeneration of
dopaminergic neurons, are noteworthy in this context [4,5]. In
addition, mitochondrial activity disturbances in energy metabo-
lism may increase the production of reactive oxygen species
(ROS), leading to increased oxidative stress and consequent neu-
ronal degeneration [6]. The sensorimotor, cognitive, and behavioral
deficits caused by this disease can reduce patient functional inde-
pendence and, consequently, lead to poorer quality of life [7].

In addition to motor symptoms, a set of sensory motor (anos-
mia, pain, paresthesia) autonomic (dysphagia, constipation, uri-
nary incontinence) and cognitive-behavioral (depression, apathy,
dementia) symptoms may also occur during the course of the dis-
ease. Although drug therapy is the most commonly employed
treatment, the drugs in use today may cause several side effects,
such as postural hypotension, nausea, dyskinesias and hallucina-
tions [8]. Considering these side effects, complementary strategies

http://dx.doi.org/10.1016/j.mehy.2015.07.011
0306-9877/! 2015 Elsevier Ltd. All rights reserved.
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• Exercise has been shown to have powerful effects on PD, based on several 
neurobiological mechanisms

• Physical exercise reduces chronic oxidative stress and stimulates 
mitochondria biogenesis and up-regulation of autophagy in PD patients

• Antioxidant enzymes become more active and effective in response to physical 
exercise

• Exercise stimulates neurotransmitter (e.g. dopamine) and trophic factors 
(BDNF, GDNF, FGF-2, IGF-1, among others) synthesis.

• These neurochemical phenomena promote neuroplasticity, which, in turn, decreases 
neural apoptosis and may delay the neurodegeneration process, preventing or 
decreasing PD development and symptoms, respectively.
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H A B I T U A L  E X E RC I S E R S  S H OW E D  
I N C R E A S E D  R E L E A S E  O F  D O PA M I N E  

I N  R E S P O N S E  TO  E X E RC I S E  

Habitual exercisers

Pre / Post
• 30’ stationary cycling
• 60% max HR

19

Are changes in motor symptoms sufficient to warrant further investigation?  

0.3

2.0

3.2

What is the best exercise intensity to slow 
disease progression in PwP?

• High Intensity
• Treadmill Training 40 min 3-

4 x/week for 6 months
• Less worsening of motor 

symptoms in high intensity, 
while off medication

20
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A E RO B I C  
E X E RC I S E :  L E T ’ S  
M A K E  I T  H A P P E N !

• Step 1: Calculate your 60-80% HR max using your age and resting 

HR (HRZones app or Kavornen method calculator online)

• Step 2: Utilize HR Monitors to assess exercise intensity

• We want high intensity ~150 minutes/week 60-80% HR Max! 

22
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A D D R E S S I N G  
B A R R I E R S

• Motivation

• Safety

• Fear of Falling

• Non-Motor Challenges

• Pain

23

P I C K  A  V A R I E T Y  
O F  T Y P E S  O F  

E X E R C I S E

A T  L E A S T  1  H I G H  
I N T E N S I T Y  A N D  

O N E  
L O W / M O D E R A T E  

I N T E N S I T Y
 

Aerobic Exercise

Balance Training

Amplitude/Functional Mobility Training

Strength Training

Dancing

Boxing

Tai Chi

24
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T O  
S U M M A R I Z E

6-7 days/week

30-120 minutes/day (45-60 on aerobic days)

Consistency + Variety of types of exercise

Consistency + Variety of intensity of exercise

High Intensity Exercise at least 3 times/week

If pain, balance, etc. limit exercise, make sure to see a physical 
therapist!

Our members must work harder than what feels comfortable!

25

Q U E S T I O N S ?

C O N TA C T :
C L A I R E @ R O G U E P T . C O M

7 1 4 - 2 7 6 - 3 9 9 2
R O G U E P T . C O M
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