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Adjustment to diagnosis and exercise 



Outline

Can the course of PD be modulated?

• Introduction
• Exercise- review basic terms
• Exercise as therapy
• FIGHT-PD results
• Psychological reaction to Dx
• A new image of PD
• Progression of PD
• How can we intervene?







Exercise and PD

Various lines of evidence

• Epidemiological studies show physical activity 
and exercise reduce risk of PD

• Clinical observation shows that exercise can 
reduce motor Sx

• Animal models show appropriately timed 
exercise can reduce toxin induced damage of 
nigrostriatal dopamine system



Rationale for endurance exercise
Lamotte et al, Parkinson’s disease 2014

• Increased DOP metabolism
• Angiogenesis
• Neurogenesis
• Increased  VO2 Max
• Neuroplasticity
• Anti-inflammatory
• Improved Mito function
• Increased brain connectivity
• Increased neurotrophic factors; BDNF, clusterin, 

lactated-PHE



Definition of exercise

• Exercise is a subcategory of physical activity 
that is planned, structured, repetitive and 
purposefully focused on improvement or 
maintenance of one or more components of 
physical fitness. 

• Non-exercise activity thermogenesis (NEAT)

• Sports

• Short bursts of vigorous physical activity





Main categories of exercise

• Endurance 

• Strength

• Balance

• Flexibility



More exercise definitions

• Aerobic (“with air”) ie energy metabolism 
using 02, usually moderate, steady

• Anaerobic (“without air”), metabolic pathways 
don’t use O2, usually high intensity and short





Measuring exercise and exercise 
intensity

Lab based 

• VO2 max, lactate thresholds

Field based

Heart rate based

Some studies report % of maximum HR, other % heart rate reserve   (some both)

Max HR,  Karnoven equation;  220-age

Heart rate reserve (HRR); Max HR- resting HR

HRR used to calculate HR defined exercise zones

Target HR intensity=

(Max-resting x intensity) + resting HR

Moderate ; 50-70%

High; 70-85%

“High intensity” also defined > 80% max HR





High intensity interval training
HIIT

• HIIT Form of interval training where short periods (<20 sec) 
of near maximal effort are mixed with rest

• Intense anaerobic exercise

• HIIT may be the threshold for triggering the release 
of BDNF and other metabolic factors?

• Goal directed practice + aerobic (better still HIT) 
synergistic to facilitate neuroplasticity 



Taking blood from mice who run and infusing into 
sedentary  mice improves cognition and reduces 

neuroinflammation











Clinical studies



Phase 2 exercise studies in PD
Title
Author
year

# 
subjects

Stage of PD
UPDRS III

Inter-
vention

Intensity Volume
Duration

Result
UPDRS
motor
change

SPARX 2
Schenkman
JAMA
2018

128
43 HI
45 MI
40 cont

H&Y 1 or 2
< 5 years
NO meds
Exercise < 3 p/ 
week
17,16,16

Treadmill
walking

HI 80-85%
MI
40 control

Aimed for 4 
days 
p/week
2.8 HI
3.2 MI

HI +0.3
MI +3.2
(p=0.03)

PARK-In 
SHAPE
Van der 
Kolk, Bloem
Lancet N
2019

130
65 
active
65 cont

H&Y 1 or 2
3.2 yeqrs post 
Dx
Stable therapy
29.5 active
27.2 cont

Stationary 
cycle v
stretching

Ave % max 
HR 76%

3 per week
30-45 min
6 months

Active +1.3
Cont +5.6
MRI 
substudy

RCT walking
Mak et al
Journal of 
PD
2021

64
33 
active
31 cont

H&Y 2
Ave 2 years
29.7 active
28.7 cont

Outdoor 
brisk 
walking

“Moderate”
40-60% 
HRR

3 per week
60-90 mins
6 months

Active -6.0
Cont -1.4 

NB ave +4.7
CID = + 4.6
CID = - 3.3











Exercise and hippocampal volume

• Hippocampal volume shrinks by 1-2% pa in 
older adults without dementia

• Increases risk for cognitive impairment

• Exercise increases cerebral blood volume and 
hippocampal perfusion

• Exercise may increase BNDF, which mediates 
neurogenesis



Erickson et al Aerobic exercise 
intervention

Aerobic exercise

• Walking 10 mins, increasing by 5 mins until 40 mins
by week 7

• HR monitors, target 50-60% max HR (220-age) for 
weeks 1-7, then 60-75% remainder of program

• Exercise log

• Every 4 weeks, summary provided

“79% attendance”; number of sessions per week?

Actual amount of exercise performed?



(A) Example of hippocampus segmentation and graphs demonstrating an increase in 

hippocampus volume for the aerobic exercise group and a decrease in volume for the 

stretching control group. 

Kirk I. Erickson et al. PNAS 2011;108:7:3017-3022

©2011 by National Academy of Sciences





Conclusion

• Regular aerobic-type exercise tending to lead 
to fitness is the single strategy with 
compelling evidence for slowing PD 
progression

• All patients with PD should be encouraged to 
engage in regular exercise

• Optimize L-dopa Rx to enable engagement in 
vigorous exercise 







“Peripheral progression”

• Neuromuscular

• Cardiovascular

• Note- mitochondrial dysfunction

• Resistance (strength) may provide more 
benefits than aerobic





Ideal exercise for PD

Key elements

• Aerobic; moderate and HIT

• Resistance, strength

• Stretching

“Any exercise is good”

“Do exercise that interests you”

“Exercise is medicine”
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V.P.
Aerobic Strength Balance, Agility, & Multi-Tasking Flexibility
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At least 3 days per week.
2-3 days per week, challenging all major 

muscle groups on nonconsecutive days. 

2-3 days per week focused workout, with daily 

integration as possible.
> 2-3 days/week, with daily being most effective. 
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Moderate Intensity: 40% - 60% HRR (or VO2R), 

RPE of 12-13/20 or 3-4/10. Progress to 

vigorous intensity: 60-85% HRR; RPE 14-17/20 

or 5-7/10), when physiologically appropriate 

and safe. Teach client to self-assess.

40-50% of 1-RM for beginners. 60-70% 1-

RM for more advanced exercisers. 

Progress number of repetitions and 

resistance, working muscles to fatigue.

Appropriate challenge delivered in a safe manner 

given the setting (individual vs group). Progress 

motor and cognitive challenges as patient 

improves and can tolerate.

Full extension, flexion, or rotation stretch to the point of 

slight discomfort. Progress as patient can tolerate

≥30 min of continuous or intermittent exercise 

per session.
30-60 minutes per workout.

Static Stretching: 15-60 seconds per muscle; 2-4 

repetitions of each stretch. 

Build to at least 150 minutes/week. Build to 2-3 hours/week. Dynamic Stretching: 8-10 movements in each direction.

Ty
p

e Prolonged, rhythmic activities using large 

muscle groups.

Major muscle groups of the upper and 

lower body using weight machines, 

resistance bands, or body weight. Focus on 

extensors. Could use resistance training 

with instability.

Multi-directional stepping, weight shifting, 

reaching, large amplitude movements, functional 

agility (steps, turning, obstacles, backwards, floor 

activities, sit-to-stand). Multi-task training (motor, 

cognitive, distractions). Static and dynamic 

balance with varied surfaces, limb support, 

perturbations.

Static Stretching: All major muscle groups after exercise, 

first thing in the morning or before bed.               

Dynamic stretching/active range of motion: Prior to 

intense aerobic and strengthening exercise.                                                 

Include diaphragmatic breathing and meditation.

Prioritize safety (ambulatory status, physical 

assistance, equipment). Risk of freezing of 

gait. Consider comorbidities (e.g. 

musculoskeletal, cardio-respiratory). Risk of 

autonomic dysfunction, including orthostatic 

hypotension, blunted heart rate response to 

exercise, arrhythmias associated with PD or 

medications. 

Posture and body mechanics. Estimate 1-

RM safely. Progressive with high 

repetitions. Timed for ON periods of 

optimal functioning. For safety, avoid 

heavy free weights. Consider 

comorbidities (e.g. spinal stenosis, 

osteoporosis, osteopenia).

Consider varied ability levels related to cognitive 

engagement and attention. Allow upper extremity 

support when needed. Consider comorbidities 

(e.g. peripheral neuropathy, cognitive decline). 

Risk of freezing of gait. Use of gait belt for safety.

Consider dystonia (tonic or activity-induced) and general 

worsening of flexed posture with disease progression. 

Consider comorbidities (e.g. osteoporosis, pain, dystonia).

2021
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10-15 repetitions starting an exercise 

program. ≥1 set of 8-12 repetitions (~60% 

1-RM) and progress to 3 sets of 8 -10 to 

fatigue. Build to 2-3 hours/week.
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Consider collaborating with a licensed physical therapist specializing in Parkinson’s disease to assist with full functional evaluation and individually-

tailored exercise recommendations taking into account complex medical history.



What if I can’t exercise

• Note cardiac screening;
Review of risk factors, symptoms, 
non-invasive testing
GP review

• Modifications; eg chair yoga,
• Alter the mix; less cardio, more weights

• Research may identifiable injectable factors



PD and Boxing???
Muhammed Ali, Atlanta Olympics 1996

Recently clarified NOT CTE



Rock Steady Boxing
> 43 000 participants in > 830 sites worldwide





Many unanswered questions

• Dose, timing, intensity, optimal regimen

• Side effects

• Safety and appropriateness at different stages

• Comparison with other exercises

• Impact on disease progression

• Motor v NMS

• Sleep, mood, balance, olfaction

• How to train instructors













FIGHT-PD
Feasibility of Instituting Graduated High intensity 
Training for Parkinson’s Disease
Protocol for a non-contact boxing exercise study

David Blacker- medical director, neurologist, PD patient

Rai Fazio- former Australian amateur boxing champion and  boxing trainer
Travis Cruickshank and Mitchell Turner- exercise physiologists
Claire Tucak- neurophysiotherapist

Australian and New Zealand Clinical Trial Registry Number 380492



Objectives

1. Feasibility

2. Tolerability

3. Safety

Use principles of exercise science to quantify the 
components of the program

• Continual HR monitoring

• Rate of perceived physical (RPE) and mental exertion

Borg scales

• Close monitoring for injury

• Compare standardized PD measures pre/post







Participant 

Selection



10 subjects

• 6M, 4 F

• Ages 45-67; mean 60

• UPDRS motor;6-32

6,7,10,14,15   and 18,24,25,25,32

Mean 8.8 mean 24.8

overall mean 16.6

• Sx duration < 5 years in 7

• All except one on therapy



CODE AGE/ WEIGHT HEIGHT MOCA UPDRS BP - BP - SYMPTOM DIAGNOSIS DATE OF CURRENT PD PD PREDOMINANT H & Y

SEX (KG) (CM) LAYING STANDING ONSET DATE FIRST MEDS MEDS SUBTYPE SIDEDNESS STAGE

FPD1 - 001 65 87 179 30 25 175/ 86 133/ 83 2008 2010 2010 Pramipexole Tremor RIGHT 2

M Stalevo

FPD1 - 002 45 79 180 26 6 137/ 80 135/ 87 2015 2016 2016 Stalevo Tremor LEFT 1

M Rotigone patch

FPD1 - 003 52 100 182 22 25 169/ 94 137/ 76 2019 2020 2020 Pramipexole Tremor LEFT 1

M

FPD1 - 004 65 60 165 30 24 149/ 91 136/ 95 2016 2018 2000 Madopar PIGD LEFT 2

F

FPD1 - 005 66 65 154 28 18 140/ 83 123/ 85 2016 2018 N/A Nil PIGD LEFT 1

F

FPD1 - 006 63 87 183 29 32 170/ 93 131/ 82 2017 2020 2020 Rasagaline Tremor LEFT 1

M

FPD1 - 007 67 73 167 29 15 155/95 144/ *** 2014 2015 2015 Madopar PIGD RIGHT 1

F Pramipexole

FPD1 - 008 56 73 175 30 14 117/ 81 88/ 71 2017 2018 2018 Madopar Tremor RIGHT 1

F

FPD1 - 009 56 82 183 29 7 128/ 88 127/ 88 2018 2019 2019 Stalevo PIGD RIGHT 1

M Safinamide

FPD1 - 010 65 81 183 30 10 125/ 90 130/ 94 2019 2019 Madopar PIGD RIGHT 1

M Pramipexole



W
1

W
2

W
3

W
4

W
5

Familiarisation 
Week

Training Weeks

Rest Week

W
6

W
7

W
8

W
9

W
10

W
11

W
12

W
13

W
14

W
15

Boxers Development Boxers Cardio Boxers Brain

<70% 
APMHR
<13 RPE

Physical Load
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<7 RPME
>80% 

APMHR
>15 RPE

Physical Load
Cognitive 

Load

<7 RPME
70-80% 
APMHR

13-15 RPE

Physical Load
Cognitive 

Load

>7 RPME

W, week; APMHR, age-predicted maximum heart rate; RPE, rate of perceived exertion; RPME, rate of
perceived mental exertion; R, round; APMHR, age-predicted maximum heart rate; RPE, rate of
perceived exertion; RPME, rate of perceived mental exertion
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Attendance

Workouts Subjects Subtotal Reason for absence

36 4 144 Not applicable

35 3 105 *1 knee strain
1 unwell post 
COVID-vax
1 sick pet

34 2 68 1 hospital (SAE)
1 travel issue due to 
COVID lockdown

31 1 31 *3 calf muscle 
strain
2 travel issue due to 
COVID lockdown

348 348/360= 96.7%
* 4 sessions lost 
due to injury





Self-reported fatigue levels decreased as indicated by median values (orange line)



UPDRS pre/post
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UPDRS pre/post

• 9/10 showed reduction; ie improvement

• Overall mean fell from  16.6 to 11.6

• 4/5 in baseline lower reduced, but one 
increased so mean remained 8.8

• All 5 in higher group reduced; mean falling 
from 24.8 to 14.4

• Note; -3.3 indicates “clinically meaningful” improvement



Future FIGHTs

• Later stage PD- stage 3+ possibly targeting those 
requiring walking aids, focus on balance and falls 
reduction; discussions with OPH

• Instructional video; telehealth applications

• Rural zoom groups

• Refined short exercise program

• Comparison with other exercise, controlled for 
aerobic output; eg bike v boxing

• PD gymnasium; + other therapies, eg yoga



Psychological reaction to Dx

“You have PD”
Incurable, progressive, neurodegenerative
• Shock, grief
• Loss of future
• Reactive depression
• Insomnia
• Apathy
• Demoralization

• Image of “future self” has to be revised



Reaction could impact on progression

• Poor psychological reaction could enhance 
apathy, decrease motivation, decrease 
physical activity

• Further accelerate deterioration





Date of download:  4/1/2021
Copyright 2020 American Medical Association. 

All Rights Reserved.

From: Time for a New Image of Parkinson Disease

JAMA Neurol. 2020;77(11):1345-1346. doi:10.1001/jamaneurol.2020.2412

Images of Parkinson Disease: 1886 and 2020A, Illustration of Parkinson disease by Sir William Richard Gowers, MD, published in 

his book A Manual of Diseases of the Nervous System. B, Individuals with mild motor-predominant Parkinson disease often present 

at a young age (ie, in their 50s to 60s). They have mild motor symptoms and few nonmotor symptoms, slow progression, and a 

good response to medications. Because of this, others may not be able to tell that the person has Parkinson disease other than the 

presence of tremor, mildly decreased facial expression, and sometimes foot dystonia (dotted circle). C, Individuals with the 

intermediate Parkinson disease phenotype have more prominent movement symptoms, including decreased facial expression, 

stiffness, slowness, and tremor, often with a modest response to medication. While the symptoms are more obvious than in the mild 

motor-predominant form, these individuals can still work and lead active lives. With disease progression, individuals may experience 

Figure Legend: 



Problems with a stereotyped image

• 1. Diagnostic Bias

• 2. Doesn’t account for important non- motor 
symptoms



You don’t look like you have PD!

PwPD

• Often feel frustrated negative about this

• “ Don’t they believe me?”

• “ They think I’m not that unwell”

Speaker

• Just trying to be supportive

• Don’t know what else to say



Main problem with image

• Trigger negative reaction and downhill path

• Self fulfilling prophecy





JAMA Neurology comment

• July 28, 2020
• Thanks for the Image Update- I can see myself
• David Blacker, MB BS, FRACP | Perron Institute for 

Neurological and Translational Science

• Thanks to Armstrong and Okun for this compact, 
informative and timely article, co-inciding with the week 
of the World Federation of Neurology World Brain Day 
(July 22nd), which this year highlights Parkinson Disease. 
What we say as doctors to patients is highly impactful; 
words need to be chosen carefully and perceptions of 
illness count. I suspect that mental perception of PD may 
even influence progression; if a negative, nihilistic image 
is formed around the time of diagnosis, the self-fulfilling 
prophecy concept, combined with apathy, could 
contribute to lack of engagement in physical therapy and 
mobility, which I suspect accelerates progression.



Declining Quality of Life in Parkinson Disease Before and After

Diagnosis

Natalia Palacios,

Department of Nutrition, Harvard School of Public Health, Boston, MA, USA

Xiang Gao,

Department of Nutrition, Harvard School of Public Health, Boston, MA, USA; Channing Division of

Network Medicine, Harvard Medical School, Boston, MA, USA

Michael Schwarzschild, and

Department of Neurology, Massachusetts General Hospital, Boston, MA, USA

Alberto Ascherio

Department of Nutrition, Harvard School of Public Health, Boston, MA, USA; Channing Division of

Network Medicine, Harvard Medical School, Boston, MA, USA

Abstract

We sought to assess the quality of life in PD patients before the diagnosis, in comparison to age-

matched individuals free of PD, among participants in two large prospective cohorts of men and

women. Components of the Short-Form Health Status Survey (SF36) were administered to all

participants in 1996 and 2008 in the Health Professionals Follow-up Study (HPFS), and in 1992,

1996, 2000 and 2004 in the Nurses’ Health Study (NHS). We used scores in 7 health-related

quality of life-dimensions, that were rated from 1(worst) to 100(best) points. We fitted a

multivariate mixed-effect model with repeated measures to estimate the expected decline with age

and compared that to the decline observed among PD cases by time to diagnosis. 454 men and 414

women with PD contributed data to the analyses. A decline in physical function in PD patients

relative to the whole cohort began approximately 7.5 years prior to diagnosis in women and 3

years prior to diagnosis in men, and continued to decline thereafter with a rate of 2.35 and 1.43

points per year in women and men respectively (p< 0.001 for both). For comparison, the average

yearly decline in individuals without PD was 0.42 and 0.23 points per year in women and men

respectively. Other measures of quality of life (only available in women) declined in a similar

pattern to physical function. In summary, the quality of life in PD patients begins to decline years

before the diagnosis.

Keywords

Parkinson; Progression; Epidemiology; Quality of Life

Introduction

There is growing evidence that Parkinson disease (PD) often starts with non-motor

symptoms that precede the diagnosis by several years[1,2] but there are no data on the

physical and social functioning of PD patients before the disease is diagnosed. In a recent

study, newly diagnosed PD patients showed evidence of limitations in the UPDRS Activities

Correspondence to: Dr. Natalia Palacios, Department of Nutrition, Harvard School of Public Health, 665 Huntington Avenue,
Boston, MA 02115, USA. Tel.: +1 617 304 4254; palacios@hsph.harvard.edu. .

NIH Public Access
Author Manuscript
J Parkinsons Dis. Author manuscript; available in PMC 2013 August 15.

Published in final edited form as:

J Parkinsons Dis . 2012 ; 2(2): 153–160. doi:10.3233/JPD-2012-12083.
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QOL before and after Dx of PD

Two large longitudinal population health studies

• Nurses Health study

121 701 women followed from 1976

• Health professionals follow up study

51 539  men from 1986

Biannual questionnaires re lifestyle, health issues

Surveys every 4 years

SF36-measures health related QOL



Decline in QOL before Dx of PD

• Questions about Dx of PD from 1988

• 2008 analysis;

PD Dx in 454 mean and 414 women

A decline in physical function began;

7.5 years before PD Dx in women

3.0 years before PD Dx in men



SF 36



Decline in QOL after Dx of PD

• Rates of yearly average decline are 5 to 7 
times faster in PD, compared with non-PD 
matched for age and gender

• QOL worse in PD than;

diabetes, MS, SCI, angina, depression

• Can this be altered?



What we say as doctors is highly impactful

Don’t just say;

• See you in 6 months to consider medications

• Have some brochures

• Try to get to a newly diagnosed seminar

• Patients want more!



POSSIBLE
INTERVENTION

Education

• Correct misperceptions; time course of 
neurodegenerative conditions, myths about L-
dopa

Support

• Early follow up

• E-mail accessibility

Early dopamine replacement

• To optimize exercise

• Don’t miss out of benefits

Healthy lifestyle

Exercise

Peer group counselling

Focus on “bucket list”

Could actually improve!

“Honeymoon boost”
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First steps Peer –led Educational 
Intervention for newly Dx PD 

• Major problem in care of PD at Dx is lack of 
social support

• Educational programs important

• Some have shown improvements in self-
reported mood and QOL

• Program of interviews and workshops

• Based in Oxford, UK



PATH-PD Program

Positive Attitude Towards Health

Soon after diagnosis or first visit

Session with PD nurse psychologist

Lead through package of information

Where to find support, trials, websites, books, 
video, medication advice, driving, insurance



Can effect be measured?

• Excellent longitudinal data sets

• MJ Fox Foundation PPMI- progressive 
Parkinsons markers initiative

• TONiC- Trajectory of Outcome in Neurological 
conditions

Based in UK, started with MS and MND

Prof Sluv Koks, Perron, TONiC -PD








	Slide 1
	Slide 2: Disclosures
	Slide 3: Outline
	Slide 4
	Slide 5
	Slide 6: Exercise and PD
	Slide 7: Rationale for endurance exercise Lamotte et al, Parkinson’s disease 2014
	Slide 8: Definition of exercise
	Slide 9
	Slide 10: Main categories of exercise
	Slide 11: More exercise definitions
	Slide 12
	Slide 13: Measuring exercise and exercise intensity
	Slide 14
	Slide 15: High intensity interval training HIIT
	Slide 16: Taking blood from mice who run and infusing into sedentary  mice improves cognition and reduces neuroinflammation 
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Clinical studies
	Slide 22: Phase 2 exercise studies in PD
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Exercise and hippocampal volume
	Slide 28: Erickson et al Aerobic exercise intervention
	Slide 29
	Slide 30
	Slide 31: Conclusion
	Slide 32
	Slide 33
	Slide 34: “Peripheral progression”
	Slide 35
	Slide 36: Ideal exercise for PD
	Slide 37
	Slide 38: What if I can’t exercise
	Slide 39: PD and Boxing??? Muhammed Ali, Atlanta Olympics 1996 Recently clarified NOT CTE
	Slide 40: Rock Steady Boxing > 43 000 participants in > 830 sites worldwide
	Slide 41
	Slide 42: Many unanswered questions
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48:        FIGHT-PD Feasibility of Instituting Graduated High intensity Training for Parkinson’s Disease Protocol for a non-contact boxing exercise study      David Blacker- medical director, neurologist, PD patient  Rai Fazio- former Australian ama
	Slide 49: Objectives
	Slide 50
	Slide 51
	Slide 52
	Slide 53: 10 subjects 
	Slide 54
	Slide 55
	Slide 56: Attendance
	Slide 57
	Slide 58
	Slide 59: UPDRS pre/post
	Slide 60: UPDRS pre/post
	Slide 61: Future FIGHTs
	Slide 62: Psychological reaction to Dx  
	Slide 63: Reaction could impact on progression
	Slide 64
	Slide 65
	Slide 66: Problems with a stereotyped image
	Slide 67: You don’t look like you have PD!
	Slide 68: Main problem with image
	Slide 69
	Slide 70: JAMA Neurology comment
	Slide 71
	Slide 72: QOL before and after Dx of PD
	Slide 73: Decline in QOL before Dx of PD
	Slide 74: SF 36
	Slide 75: Decline in QOL after Dx of PD
	Slide 76: What we say as doctors is highly impactful
	Slide 77: POSSIBLE INTERVENTION
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82: First steps Peer –led Educational Intervention for newly Dx PD 
	Slide 83:     PATH-PD Program 
	Slide 84: Can effect be measured?
	Slide 85
	Slide 86
	Slide 87

