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We are committed to protecting the health and safety of the individuals we 

serve, our staff, and the community. Our services are considered essential, 

and we are taking precautions to minimize disruption to services and keep 

those in our care and our team members safe. In some programs, that has 

meant innovating our service delivery model through Interactive Telehealth 

Services. We provide Interactive Telehealth Services throughout the country 

as an alternative to in-person services. Through Interactive Telehealth 

Services, we deliver the same high-quality supports as we would in-person, 

but in an interactive, virtual format that is HIPAA compliant and recognized by 

most healthcare plans and carriers. 

You can learn more about our COVID-19 prevention and response plan at 

our Update Center by visiting neurorestorative.com. 

NeuroRestorative’s COVID-19 Response
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– Motor & Non-motor symptoms
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Prevalence Of Parkinson Syndrome

• 1-2% of individuals over age 60.

• 0.3% of the population (industrialized countries).

• Incidence of Parkinson’s increases with age, but 5-10% of people with PD are 

diagnosed before age 60.

• Men > Women 1.5 : 1 

(Cuccurullo et al. 2010, Frazzitta et al.  2013, La Jolla 
Institute 2022)



Cardinal Motor Signs

• Motor Symptoms in Parkinsons Syndrome- TRAP

• Tremor- at rest, circular motion

• Rigidity- stiff with movement

• Akinesia/Bradykinesia- slow or no movement

• Postural Instability- lose balance when upright

• PD Diagnosis:

– Akinesia/Bradykinesia

– AND 1 of  (T,R, or P).
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Hughes et al.  1993



Non-Motor Symptoms

Sleep: Insomnia, somnolence, & fatigue.

Restless Leg Syndrome (RLS).

REM sleep behavior disorder (RBD). 

Autonomic: 

Cardiovascular: Orthostatic hypotension

GI: Constipation, gastroparesis, dysphagia

GU: Urge incontinence, frequency, nocturia, sexual dysfunction.

Diaphoresis: Drenching sweats at night.
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Non-Motor Symptoms

• Neuropsychiatric/Cognitive:

– Depressed/Anxious Mood.

– Apathy.

– Hallucinations /Delusions. 

– Cognitive Impairment.

– Memory historically has been believed to be 

okay early on. 



Symptoms That Often Precede The Diagnosis

• REM Behavior Disorder- acting out dreams.

• Smelling deficits- can cause weight loss.

• Hand and foot deformities- flexion in fingers, extension at big toe, flexion at others. 

• Worsening depression.

• Slowed response time/thinking.
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Can a single concussion increase the risk of developing Parkinson’s Disease?

Also asked if a single concussion would increase risk for Dementia (all cause), 

ADHD, and mood disorder.

Results showed the following:

Increased risk: Parkinson’s disease 57%, Dementia 72%, Mood and Anxiety 

Disorders 72%, and ADHD 39%.

Sustaining multiple concussions further increased the risk for developing both 

PD and dementia.

Morissette, Et. Al. “Associations between concussion and risk of diagnosis 

of psychological and neurological disorders: a retrospective population-

based cohort study.” Fam Med Com Health. 2020. 8: e00390.

9

Concussion/mTBI And Parkinson’s
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Brain Injury And Parkinson’s

Twin Study: 93 Twins Discordant for Parkinson’s

Head injury with amnesia or loss of consciousness was associated with an 

increased risk for PD (Odds ratio 3.8- or 4x more likely to develop PD).

Risk increased further with subsequent Brain injury

Duration of unconsciousness not associated 

Goldman, Et al. “Head injury and Parkinson's disease risk in twins.” 

Ann Neurol. 2006 Jul; 60 (1): 65-72.

Jafari, Et al. “Head injury and risk of Parkinson disease: a systematic review and meta-

analysis.” Mov Disorder. 2013 Aug: 28 (9): 1222-29. 

Conclusion: “The results of our meta-analysis indicate that a history of head 

trauma that results in concussion is associated with a higher risk of developing PD.” 

10Footer



Brain Injury And Parkinson’s

• How much does a brain injury early on in life increase the risk of developing 

Parkinsons later on in life?

– Studied 379 pts with brain injury with PD and 230 controls.

– Excluded pts with brain injury less than 10yrs prior to diagnosis.

– Median age at first brain injury was 15 for PD pts and 18.5 for controls. 

– Every 5 year earlier age at first head injury with loss of consciousness the odds 

ratio for developing Parkinsons was 1.4. 

– What does this mean? Ie. If you have a brain injury at age 5 you 7x (1.4x5) more 

likely to develop Parkinsons later on in life than if you had a brain injury at age 25 

years old. 

• Taylor, Et. Al. “Head injury at early ages is associated with risk of Parkinsons

Disease.” Parkinsonism Relat. Disorder. 2016. Feb: (23). 57-61



Brain Injury And Parkinson’s

• How much does brain injury later on in life increase the risk of developing 

Parkinson’s?

– Took pts with trauma after age 55 yrs and older with and without brain injury.

– It showed that those with TBI there was a 44% increased risk of developing PD 

over 5 to 7 years.

• Gardner, Et. Al. “Traumatic brain injury in later life increases risk for 

development of brain injury.” Ann Neurol. 2015, Feb: 77 (6): 987-95.
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Yes there is a website that has over 200 images/graphics of elderly people 

falling………….
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Just In Case You Were Wondering….
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Treatment Of Parkinsons Syndrome

Oral Medications .

Surgical Management.

Physical Exercise.

Mental Exercise.
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Oral Treatment Of Motor Symptoms

• Levadopa/Carbidopa

• DA agonists

• Amantadine

• Anticholinergics

• MAO-B Inhibitors

• COMT Inhibitors



Carbidopa/Levadopa (Sinemet)

• Levodopa → Dopamine

• Carbidopa added to prevent peripheral conversion to dopamine.

• May start 25/100 tab 3x/day and titrate up.

• 1000-1200 mg/day of Levadopa can be used.

• Levadopa side effects:

– Nausea, drowsiness, orthostatic hypotension, hallucinations, 

dyskinesias (extra movements).
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Objective assessment

Typically prescribed by PM&R physician and done by physical therapy 1 week apart 

with no other intervention. 

What does it consist of?

Several standardized cognitive and physical tests pre and post medication 

treatment.

Objectivity- helps us determine if meds might work and can help differentiate Parkinsons

Disease from Atypical Parkinsons. 
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Sinemet Trial
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Example Patient

• 70 year old woman referred to me for evaluation of back pain.

• Gait: slightly stooped gait with flexed forward posture shortened stride length and 

unsteadiness of gait with some history of orthostasis, and a slight dyskinetic head 

tremor. 

• Family history: positive for Essential Tremor and Parkinson Disease.

• Referral to Neurology came up with initial diagnosis of Essential Tremor.

• She was started on Primidone and then Propranolol with limited improvements.
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Sinemet Trial 

Prescore: Sinemet naïve.
Postscore: After 1 week of  Sinemet 25/100 TID. Med 
taken 1hr prior to trial. 

Test Prescore Postscore Change

MOCA 25/30 29/30 +4

BERG Balance 25/56 ,with assistive 
device (AD)- single point 
cane.

51/56, No AD 
needed.

+ 26pt change (+ no 
AD needed)

10meter walk 
(avg 3trials)

25 seconds. With AD 6.3 seconds. No AD 
needed.

+.82m/sec 
improvement (+ no 
AD needed)

TUG 55.25 seconds. With AD. 9.6 seconds. No AD 
needed.

45.66 seconds
quicker. (+ no AD 
needed)



What This Means Functionally

• MOCA:  Impairment  (<26) to normal.

• BERG Balance:  From medium (21-40), to low fall risk > 41.

• 10m Walk: community ambulator defined as > 0.8m/sec. So less than 12.5 

seconds. Pt initially was 25 sec with no med and then 6.3 seconds with 

Sinemet.

• TUG:  less than 11.5 seconds shows decreased likelihood of falls. For every 

1 second > 11.5 sec there was a 2.5% increased risk of falls. Pt went from  

55.25 seconds with no med down to 9.6 seconds with med.
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• Deep Brain Stimulater (DBS) used to treat motor symptoms (TRAP) of  PD .

• Tremor most common reason for use 

• Typically used if PD meds aren’t effective.

• Typically 2 leads are placed in each structure.
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Surgical Management Of Parkinsons
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The Importance of Exercise With Parkinson’s
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Exercise And Non-Motor Symptoms Of Parkinsons

• Exercise can improve sleep quality, RLS, depression, & GI motility. 
(Kaplan 2013).

• Parkinson’s Outcomes Project.

– Found that depression was the most important factor influencing 
health status of PD patients.

– Exercise is widely known to improve depression.



“Capturing Ambulatory Activity Decline in 

Parkinson’s Disease.” (Cavanaugh et al. 2012).

• 33 PD pts with Modified H&Y Stage 1-4 (basically affected but they can still walk).

• Used accelerometers for 7 days at baseline & 1 year.

• Parameters measured included number of steps/day, intensity, frequency (total # of 

bouts), & duration. 

• Results:

– Neither frequency or duration of activity changed.

– Number of steps decreased by 11%.

– Time of participation in moderate-intensity exercise (> 100steps/min) decreased 

by 40%.
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STAGE 0 = No signs of disease. 

STAGE 1 = Unilateral disease. 

STAGE 1.5 =Unilateral plus axial involvement. 

STAGE 2 = Bilateral disease, without impairment of balance. 

STAGE 2.5 = Mild bilateral disease, with recovery on pull test. 

STAGE 3 = Mild to moderate bilateral disease; some postural instability; physically 

independent. 

STAGE 4 = Severe disability; still able to walk or stand unassisted. 

STAGE 5 = Wheelchair bound or bedridden unless aided.
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Modified H&Y Staging
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Falls And Parkinsons

30% of people over 65 yrs living in the community fall each year (Gillespie et al 2012).

70-87% of people with PD sustain a fall that results in injury during the course of their 

disease. (Nocera et al. 2013). 

70% of PD pts who fall, fall recurrently and frequently (Allen et al. 2013).
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Inactivity & Functional Decline Associated With Parkinson’s

Frazitta et al. 2013. 



How Do We Prevent Falls In Parkinsonism 

Patients?

• EXERCISE!!!

• Both Aerobic & Resistive Exercise Protocols have shown promise in fall reduction in 

PD pts. 
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(Morris et al. 2012 &  Allen et al. 
2010)



“The Parkinson’s Outcomes Project shows that people with PD who start 

exercising earlier and a minimum of 2.5 hours a week, experience a slowed 

decline in quality of life compared to those who start later. Establishing early 

exercise habits is essential to overall disease management. “ (Online published 

Parkinsons Foundation, May 2022)

https://www.parkinson.org/Understanding-Parkinsons/Treatment/Exercise
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Exercise Benefits
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https://www.parkinson.org/research/Parkinsons-Outcomes-Project
https://www.parkinson.org/Understanding-Parkinsons/Treatment/Exercise


Aerobic Exercise Can Be Neuroprotective
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Frazitta et al. 2013. 



Aerobic Exercise Can Be Neuroprotective

• MPTP is a precursor drug to MPP+ which 

causes permanent Parkinsonism in mice.

• 3 months of regular running showed near 

complete protection from the MPTP chemical 

and mice didn’t develop Parkinsonism.

• 1-2 months of daily exercise or reduced 

frequency of the exercise over 3 months 

showed some protective effect but it was not as 

robust.

MPTP: 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine

1-Methyl-4-phenylpyridin-1-ium

Gerecke, Et. Al. Exercise Protects Against MPTP-Induced Neurotoxicity in Mice. Brain Res. 
2010 Jun 23; 1341C: 72–83. 

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20116369


This is Slide Format (Two Line Title)

32Footer

• Tajiri et al. (2010) also 
showed in PD rat models 
that intense treadmill 
exercise increased 
dopamine availability 
throughout the Substantia 
Niagra.



“Effectiveness of Intensive Inpatient Rehabilitation Treatment on Disease Progression in 

Parkinsonism Patients: A Randomized Controlled Trial With 1-Year Follow-up.”
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PD And Inpatient Rehab
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Frazzitta et al. 2012



Purpose

1. Test whether inpatient rehab therapy (IRT) is effective in improving motor 

performance and autonomy in ADL’s.

2. Evaluate if any benefits persist to reevaluation one-year later.

3. Investigate whether a second rehabilitation cycle administered after 1 year 

has further benefits.

4. Evaluate whether the treatment reduces the need for L-Dopa.
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Treatment & Control Groups

• Treatment  Group:

– PD specific therapy.

– 3 x 1hr sessions per day 5 days/wk for 4 wks. 

– At Discharge Patients Instructed To:

• Continue exercises for spine, scapula, & pelvis.

• Walk at least 30 min/day.

• Control Group:

– Usual care. Parkinson’s meds & instructed to walk & exercise at 

home. 



L-Dopa Dosage

1.Treatment Group: L Dopa need was decreased by 52mg P=.04 (T0 

to T2).

2. Control Group: L Dopa need was increased by 30mg P=.015 (T0 to 

T2). 
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Conclusions
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Significant gains in functional independence.

1 year post inpatient rehab, PD patients had a reduction in their L-Dopa 

derived medications.

1 year post inpatient rehab, PD patients maintained most gains from their 

inpatient rehab therapy.

A second inpatient rehab stay had further gains & functional independence.



Virtual Coach & Home Rehab Exercise Training

“Feasibility of a Virtual Exercise Coach to Promote Walking in 

Community-Dwelling Persons with Parkinson Disease.”
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Elias  et al. 2013



Objective & Methods

• Objective:

– Explore the feasibility of a virtual exercise coach to promote daily 

walking in community dwelling persons with PD.

• Methods:

– 20  pts with PD.

– Baseline used a pedometer to assess total daily steps, 6-minute-

walk test, 10-meter-walk test, & max walking speed.



Methods

• Follow-up visit: 15 min tutorial  about  using a PC tablet , the online virtual coach 

program, & pedometer.

• Pt to wear the pedometer & plug into PC daily. 

• Follow-up calls by research team on day 2, 14, and 28. 

• Assessment:

– Day 30: 6-min-walk test, 10-meter-walk test, & a survey regarding the patient 

experience. 

40Footer



41

Results
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Significant values at P = 0.05.

Walking distance improved in the 6-min-walk-test  (mean 460 

ft to 484ft).

Self selected walking speed improved in 10-meter-walk-test 

from 1.19 m/sec to 1.26m/sec or (8.4 sec to 7.9 sec for 10 

meters).

Maximum walking speed improved from 1.66m/sec to 

1.77m/sec.



So What Types of Exercise

• Whatever gets you moving…

• Best results with repetitive type exercise at increased revolutions or repetitions/min.

• Examples: Boxing, Cycling, Rowing

• How frequently?

• 5 days per week. This helps establish the pattern of quickened movements.

• Aerobic Exercise: upregulates the brain growth factors. 

• Strength Exercise: helps establish muscle motor control and strength to prevent falls.
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Meta-Analysis 2020

• Looked at exercise and components of balance, gait speed, stride length, and motor 

symptoms.

• IMPROVEMENTS IN BALANCE

– Strategy training, conventional PT, dance, martial arts, Nordic Walking, 

hydrotherapy, and exergaming.

• IMPROVEMENTS IN GAIT SPEED

– Treadmill training, gait training, conventional PT, Nordic Walking.



Meta-Analysis 2020

• IMPROVEMENTS IN STRIDE LENGTH

– Martial arts, conventional PT for balance and gait training, and Nordic walking.

• IMPROVEMENTS IN MOTOR SYMPTOMS

– Conventional PT, dance, martial arts, Nordic Walking, and aerobic exercise.

44Footer

Radder DLM, Lígia Silva de Lima A, Domingos J, Keus SHJ, van Nimwegen M, Bloem BR, de 
Vries NM. Physiotherapy in Parkinson's Disease: A Meta-Analysis of Present Treatment 
Modalities. Neurorehabil Neural Repair. 2020 Oct;34(10):871-880. doi: 
10.1177/1545968320952799. Epub 2020 Sep 11. PMID: 32917125; PMCID: PMC7564288. 



TAKEAWAYS:

Walking on a treadmill slowly won’t do a lot for Parkinsons motor symptoms, but 

may improve the gait speed.

Motor symptoms seemed most improved with an element of increased aerobic 

function.

Exercises that involved coordinated movements tend to help balance and motor 

symptoms.
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META-ANALYSIS 2020

Footer



What Is An Ideal Program?
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And Don’t Forget Treatment For The Cognitive/Speech 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi0-sLghI7WAhVq4oMKHc9TB2QQjRwIBw&url=http://www.brainreference.com/lumosity/&psig=AFQjCNFw5mP0Pf1brxLy66kHKlItOPsSnw&ust=1504700617221079
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj_1-zyhI7WAhUM34MKHRf9CnwQjRwIBw&url=https://en.wikipedia.org/wiki/Mathematics_of_Sudoku&psig=AFQjCNGlsveoZ45ymab3qnESuS8Tc_Gr3A&ust=1504700651375906
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwismu-RhY7WAhUm8IMKHWuLA20QjRwIBw&url=https://www.lsvtglobal.com/products/lsvt-big-homework-helper-dvd&psig=AFQjCNEEVhJfTy-M4uM0dmh0chlr-O8ShQ&ust=1504700711322961
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi5jZm9hY7WAhVL34MKHfR6BFsQjRwIBw&url=https://www.pinterest.com/explore/crossword-puzzles/&psig=AFQjCNFKjpzmQlxS2RBNavgeTDyznmUZ2g&ust=1504700791319164
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZptjihY7WAhUZ24MKHUuJDKIQjRwIBw&url=http://www.capegazette.com/article/read-aloud-delaware-partners-beacon-pediatrics-promote-childrens-literacy/116260&psig=AFQjCNHUKKoNLcEGdZPgscRqJgkAx5hUjA&ust=1504700877869490
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjryve9iY7WAhXG1IMKHdqYBIIQjRwIBw&url=http://www.mmctsu.com/phone/&psig=AFQjCNGLdKYZZxQdXuZWeRV7ov6BBS-_xA&ust=1504701887598326


Parkinson’s Foundation Exercise Videos

• You Tube Channel of the Parkinson’s Foundation

• In the search bar type:

– Parkinson’s Foundation Fitness Friday

– Filter by last month if you want most recent ones.

• Weekly videos to help with balance, posture, strength, 

aerobic exercises, and even vocal exercises.
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Sit and Fit- aerobic exercise from a chair.

https://www.youtube.com/watch?v=AZV3_NfcpVs

Focused Interval Training- about half done in a chair.

https://www.youtube.com/watch?v=9_2UDGF7Pck

LSVT Loud- Speech therapy guided exercises

https://www.youtube.com/watch?v=L8bkqvf6TRs

Balance

https://www.youtube.com/watch?v=uOljoOvycuo

Strength management and multitasking for Brain and Body

Parkinson’s Brain and Body Fitness Friday Exercises – YouTube
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Some Of My Favorites
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https://www.youtube.com/watch?v=AZV3_NfcpVs
https://www.youtube.com/watch?v=9_2UDGF7Pck
https://www.youtube.com/watch?v=L8bkqvf6TRs
https://www.youtube.com/watch?v=uOljoOvycuo
https://www.youtube.com/watch?v=SbGL0J5qh9s


From The Michigan Parkinson’s Foundation

We have Zoom exercise classes, live 6 days a week--4 days PWR! Moves and 2 days 

Yoga. It acts as a social hour and an exercise hour for people and we're always trying to 

get the word out! https://www.parkinsonsmi.org/mpf-programs/exercise-and-movement-

activities

We offer Respite Care Assistance statewide. The Michigan Parkinson Foundation has 

committed $200K in respite care assistance this year which breaks down to $2K per 

family per year. https://www.parkinsonsmi.org/mpf-get-help/day-care-assistance

We have a Virtual Education Series that we hold the third Tuesday of every month with 

topics of interest for people in the PD community. https://www.parkinsonsmi.org/mpf-

programs/educational-programs
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Information from Kristin Rossi Chief Executive Officer of the Michigan 
Parkinson’s Foundation.  May 2022.

https://www.parkinsonsmi.org/mpf-programs/exercise-and-movement-activities
https://protect-us.mimecast.com/s/8Wa5Cwp8qxHk83BETqKM33?domain=parkinsonsmi.org
https://www.parkinsonsmi.org/mpf-programs/educational-programs


Downloadable “Fitness Counts” for Parkinson’s Book

• https://www.parkinson.org/pd-library/books/fitness-

counts?utm_source=google&utm_medium=adgrant&utm

_campaign=&utm_term=exercises%20for%20parkinsons

%20disease&gclid=EAIaIQobChMIqfqw-

u3K9wIVysLCBB23IwUtEAAYASAAEgLSDvD_BwE

• There are sample exercises with pictures that patients 

can do at home.
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https://www.parkinson.org/pd-library/books/fitness-counts?utm_source=google&utm_medium=adgrant&utm_campaign=&utm_term=exercises%20for%20parkinsons%20disease&gclid=EAIaIQobChMIqfqw-u3K9wIVysLCBB23IwUtEAAYASAAEgLSDvD_BwE
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Take-Home Points
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• Epidemiology:  Prevalence 1-2% over age 60.
• Diagnosis

• Bradykinesia plus (tremor OR rigidity OR postural instability)
• Supported by response to levodopa

• Precursor symptoms can precede the diagnosis .
• Brain injuries can predispose a person to developing Parkinsonism later on 

in life .
• There is a increased likelihood of developing Parkinsons if the brain injury 

occurs at a young age.



Take-Home Points

• Persons over age 55 years old who have a brain injury have a 44% increased risk of 

developing Parkinson’s in 5-7 years

• Both Motor and Non motor symptoms are benefited by aerobic exercise

• Sinemet trials can objectively assess whether a patient is a Sinemet responder. 

• Repetitive exercise has demonstrated gains in function & reduction in Parkinson 

meds.

• Even virtual coach guided-therapy has been shown to be effective. 

• Frequency, increased velocity (revolutions or repetitions/min), duration, and patient 

accountability are all important. 
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Take-Home Points

• Michigan Parkinson’s Foundation at

– https://www.parkinsonsmi.org/

• Parkinsons Foundation at https://www.parkinson.org

• You Tube Parkinson’s Foundation Channel

– https://youtube.com

– Search: Parkinson’s Foundation Fitness Friday

https://www.parkinsonsmi.org/
https://www.parkinson.org/
https://youtube.com/
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