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Movement Rehabilitation:

Exercise in Parkinson’s Disease
Clinical and Research Evidence 

Towards a Cure



Quick History
British, French, Swedish

 An Essay on the Shaking Palsy 1817

 James Parkinson

 Paralysis Agitans

 Parkinson’s Disease

 Jean-Martin Charcot

 Nobel Prize (biochemical changes in the brain)

 Arvid Carlsson 1950

 Clinical practice with L-dopa 1967

 Published study on L-dopa treatment 1968 



The upright 
posture.  
Now, stooped.

Dame Anna Neagle

English  movie actress



The mind, slow 
and forgetful.  
Confused.

Harry Dalton

Manager

American baseball  team, 
Baltimore Orioles

http://upload.wikimedia.org/wikipedia/en/b/b3/Harry_Dalton.jpg


Fighting emotions. 

Muhammad Ali 

Float, butterfly.

Sting, bee.



The face, a mask.  
The voice, 
a whisper.

Dame Anna Neagle

English stage singer

http://en.wikipedia.org/wiki/File:Neagle.jpg


The movements, 
unsteady.  
The fall, again!

Pains.

Spin .

Back .

Future(?)



Quick History
Exercise Science

 The Physiology of Body Exercise 1890

 Lagrange

 Wolff’s Law of Bone Transformation

 Muscle Size 
 Increased diameter of muscle fibers, not increased number of fibers

 Revival of Olympic Games (formation of IOC) 1894

 Atwater and Bryant (crew team diet) 1900

 Dudley Sargent, MD 1879 – 1919
 Director of Hemenway Gymnasium at Harvard University



Quick History
Experiments and New Ideas

 Muscle Biopsies and Fiber Typing

 Journal of Applied Physiology 1948

 National Athletic Trainer’s Association 1950

 Krebs Cycle  (Biochemistry Nobel Prize winner) 1953

 Hans Krebs and Fritz Lipman

 American College of Sports Medicine 1954

 Overload principle to increase strength 1955 

 Increased use of maximal oxygen consumption testing

 “Scientific Principles of Coaching”

 “Hypokinetic Disease due to Lack of Exercise” 1961

 “Aerobics” 1968
 Kenneth Cooper



Disability in the United States

 An estimated 45 million persons in the 

United States have a disability 

 Estimated direct and indirect annual costs 
related to disability (including medical expenses 
and lost workdays) total $170 billion

 The prevalence of disability in 2005 (21.8%) 
remained unchanged from 1999 (22.0%)



What are the FACTS?

 Only 50% of Americans 
meet the guidelines for 
exercise!

 There is little information 
on exercise patterns of 
people living with 
Parkinson’s. 

 People with disability are 
less physically active, but 
reasons are unclear!



1817… 1982

“…exercise is a waste of time.”

First Parkinson Foundation of Canada Educational Meeting
Calne, S. Introduction. Topics in Geriatric Rehabilitation, 2008;24:91.



1982… 1994

“…exercise is one of the most beneficial things a 
patient can do for himself.”

American Academy of Neurology
Koller, WC et al. An algorithm for the management of Parkinson’s disease.  

Neurology 1994; 44(suppl 10):S1-52.



1994 ... 2001

“…exercise is also helpful… walk as much as several 
miles a day if possible or swim regularly.”

2001 Treatment Guidelines

Olanow CW et al. An algorithm (decision tree) for the management of 
Parkinson’s disease: Treatment guidelines. Neurology 2001;56 (suppl 5)S1-

88.



No conclusive evidence!

“…insufficient evidence for the effect of physiotherapy 
versus no physiotherapy for Parkinson’s disease.”

Cochrane Database Systematic Review
Deane KH et al. Physiotherapy for patients with Parkinson’s disease: a 

comparison of techniques.2001; CD002817



Parkinson’s Disease

…today!

 prevalence 120/100,000 in North America 

 less in African American community 

 annual incidence 20/100,000

 1.5 million cases in the USA



Parkinson’s Disease

…who?

 mean age  75 years old

 males 63% > females 37%

 living alone 24%, with family 64%

 about 2 - 4 % will have a companion 

 26,000 admitted for acute care in CY’04



NMH and RIC Care Model :

Multidisciplinary & Collaborative

 NMH Dept of Neurology

Northwestern Movement Disorders Center

 National Parkinson Foundation 

Center of Excellence

 NPF Comprehensive Care and Outcomes Research

Collaboration with RIC



The Mission of 

Parkinson Rehabilitation

To maximize the Parkinson patients’ functional abilities 
through collaborative clinical and innovative rehabilitation 
care, and to support their families through progressive
learning, advocacy and nationally-established services.

…enhance human ability !



DRUGS!

Rx

Rx

Sinemet

25/100 mg

Sig. 1 tab PO 

q6h
#120 tabs

3 refills



Brain 

Surgery!

STN

PPN

http://upload.wikimedia.org/wikipedia/commons/9/91/Parkinson_surgery.jpg


PHYSICAL 

ACTIVITY

Move in bed. 

Stiff!

Stand up.

Leaning back!

Walk.

Freezing!



No Exercise is Pro-degenerative

 Periods of inactivity and failure to engage damaged 

systems (impairment-related or self-imposed) may be 

pro-degenerative and contributing to further degradation 

of function and disease progression.

Tillerson JL et al. Forced nonuse in unilateral parkinsonian rats exacerbates injury. J 
Neurosci 2002;22:6790-9.



Exercise and Brain Health

 Inactivity as prodegenerative

 Exercise as neuroprotection

 Exercise and neurorestoration

“ Exercise may promote brain repair and reorganization
(neuroplasticity) in persons living with PD; and this is 

accompanied by behavioral recovery. ”



Neuroprotection

 Exercise may delay or prevent PD in healthy individuals, 

and in early PD, slow disease progression and thereby 

motor deterioration.

Sasco AJ et al. The role of physical exercise in the occurrence of Parkinson’s disease, Arch 
neurol 1992; 49:360-5.



Neurorestoration

 Exercise may restore motor function beyond that of 
baseline unexercised controls, but comparable to 
exercised controls.

 Progressively higher intensity, longer duration practice, 
and task-specific paradigms may be required in human 
PD.

Petzinger GM et al. Effects of treadmill exercise on dopaminergic transmission in 1-methyl-4-
phenyl-1,2,3,6-tetrahydropyridine-lesioned mouse model of basal ganglia injury. L Nurosci

2007; 27:5291-300. 



MOVING TOWARDS A CURE:  

I N N O V A T I V E  P A T I E N T  C A R E  
A N D  A P P L I E D  S C I E N T I F I C  R E S E A R C H  
A T  T H E  R E H A B I L I T A T I O N  I N S T I T U T E  

O F  C H I C A G O  

A Novel Approach to 

Rehabilitation of Parkinson’s 



1,2,3… Pedometer.

One more step.

The next step.

Step by step.

MOVE!



Tic-tac.  Metronome.

Rhythm.

Harmony.

Cadence.

DANCE!



Sound level meter.

Hmmmmm.

Ahhhhhhhh.

LOUDER!



FLUTTER Valve

Inhale

Inhale deeper

Exhale

BREATHE!

http://images.google.com/imgres?imgurl=http://www.medicaldepartmentstore.com/v/vspfiles/photos/21-1530-2T.jpg&imgrefurl=http://www.medicaldepartmentstore.com/flutter-valve-p/21-1530.htm&usg=__QAqZAwRN2PLXj1p2wk3MY21wO3g=&h=235&w=250&sz=16&hl=en&start=4&um=1&itbs=1&tbnid=Y0lXIbZ2WY_akM:&tbnh=104&tbnw=111&prev=/images?q=flutter+valve&hl=en&rlz=1T4GFRC_enUS204US205&um=1
http://images.google.com/imgres?imgurl=http://www.kw-med.com/miva/graphics/00000001/FlutterOD01_web.jpg&imgrefurl=http://www.kw-med.com/miva/merchant.mvc?Screen=PROD&Store_Code=KE&Product_Code=KW-930&Category_Code=MCD&usg=__XPojqbvVJ7pI2csk8UTtvPEexcM=&h=208&w=274&sz=3&hl=en&start=5&um=1&itbs=1&tbnid=QAV1A-Sp0gkCpM:&tbnh=86&tbnw=113&prev=/images?q=flutter+valve&hl=en&rlz=1T4GFRC_enUS204US205&um=1
http://images.google.com/imgres?imgurl=http://cfcenter.stanford.edu/flutter.gif&imgrefurl=http://cfcenter.stanford.edu/CFnews1.html&usg=__eLZEwboiVKXSiv38K3NlwPp7hsg=&h=116&w=190&sz=6&hl=en&start=14&um=1&itbs=1&tbnid=cyqS6qZ4_j-4hM:&tbnh=63&tbnw=103&prev=/images?q=flutter+valve&hl=en&rlz=1T4GFRC_enUS204US205&um=1


U STEP: 7-wheels and a laser.

Assistive.

Adaptive.

Advanced.

WALK!



Posture sway.  Balance.

Chest up.

Shoulders back.

STRIKE A POSE!



RIC Fellowship Recognition

 James Brown IV Fellowship
 “Dual Task Treadmill Training for Parkinson’s Disease” –

Miriam Rafferty

 Dorothy R. Donnelley and 

Geraldine S. Taylor Fellowship 
 “Interdisciplinary Team Training for Parkinson’s Disease” –

Uzma Khan, Kristin Schmidt, Jennifer Krauss, Annette Lapinski, Shelley Klass, 
Eileen French 



Allied Team Training for Parkinson

ATTP INTENSIVE

4 ½ day curriculum leading to NPF certification of trainees 

who receive in-depth knowledge of how to assess and treat 
persons with PD in an interdisciplinary setting

…bringing it home!



LSVT  Intensive

The singular focus is on improving functional 
communication, with a specialty in Parkinson disease.  

The treatment effects carry the added benefit of improved 
self-confidence and control over a significant symptom of 
Parkinson disease.

…bringing it home!



LSVT ® Training for Parkinson’s

http://rds.yahoo.com/_ylt=A0WTb_ucQnNLIz4A3eyJzbkF;_ylu=X3oDMTBpdnJhMHUzBHBvcwMxBHNlYwNzcgR2dGlkAw--/SIG=1geeee11j/EXP=1265931292/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=LSVT+Big&ei=UTF-8&fr=slv8-&fr2=tab-web&w=200&h=100&imgurl=www.lsvtglobal.com/img/big_o.jpg&rurl=http://www.lsvtglobal.com/index.php?action=schedule&type=big&size=15k&name=big+o+jpg&p=LSVT+Big&oid=7d08b3ec18702378&fr2=tab-web&no=1&tt=6&sigr=11s2d4ds5&sigi=110k3k7me&sigb=12lua64q1
http://rds.yahoo.com/_ylt=A0WTb_ucQnNLIz4A3.yJzbkF;_ylu=X3oDMTBpaWhqZmNtBHBvcwMzBHNlYwNzcgR2dGlkAw--/SIG=1ghn9l86s/EXP=1265931292/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=LSVT+Big&ei=UTF-8&fr=slv8-&fr2=tab-web&w=200&h=100&imgurl=www.lsvtglobal.com/img/loud_o.jpg&rurl=http://www.lsvtglobal.com/index.php?action=schedule&type=loud&size=14k&name=loud+o+jpg&p=LSVT+Big&oid=5bde355a970583b6&fr2=tab-web&no=3&tt=6&sigr=11tje4plu&sigi=111r0ssfd&sigb=12lua64q1
http://rds.yahoo.com/_ylt=A0WTb_ucQnNLIz4A4OyJzbkF;_ylu=X3oDMTBpc2ozM2gzBHBvcwM0BHNlYwNzcgR2dGlkAw--/SIG=1kg846bdi/EXP=1265931292/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=LSVT+Big&ei=UTF-8&fr=slv8-&fr2=tab-web&w=177&h=86&imgurl=www.parkinsonsinstitute.org/clientuploads/directory/News/LSVTGlobal.jpg&rurl=http://www.parkinsonsinstitute.org/index.php?src=gendocs&ref=LSVT+Loud+and+Big+Workshops+9_08&category=news_events&size=9k&name=LSVTGlobal+jpg&p=LSVT+Big&oid=85d58ceba7dfbb4a&fr2=tab-web&no=4&tt=6&sigr=13id8nvnu&sigi=127s6qrbc&sigb=12lua64q1
http://rds.yahoo.com/_ylt=A0WTb_ucQnNLIz4A4OyJzbkF;_ylu=X3oDMTBpc2ozM2gzBHBvcwM0BHNlYwNzcgR2dGlkAw--/SIG=1kg846bdi/EXP=1265931292/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=LSVT+Big&ei=UTF-8&fr=slv8-&fr2=tab-web&w=177&h=86&imgurl=www.parkinsonsinstitute.org/clientuploads/directory/News/LSVTGlobal.jpg&rurl=http://www.parkinsonsinstitute.org/index.php?src=gendocs&ref=LSVT+Loud+and+Big+Workshops+9_08&category=news_events&size=9k&name=LSVTGlobal+jpg&p=LSVT+Big&oid=85d58ceba7dfbb4a&fr2=tab-web&no=4&tt=6&sigr=13id8nvnu&sigi=127s6qrbc&sigb=12lua64q1


Wii ® Board Training for Parkinson’s 

http://images.google.com/imgres?imgurl=http://mpelembe.blogware.com/_photos/prnphotos063483-NINTENDO-WII-FIT-BA.jpg&imgrefurl=http://mpelembe.blogware.com/blog/PhotoNews/_archives/2007/7/12/3087682.html&usg=__tK4qba_KW6P1IcQ4HXJjeWco4lE=&h=2096&w=2700&sz=785&hl=en&start=13&um=1&itbs=1&tbnid=STUsRvboNiCkuM:&tbnh=116&tbnw=150&prev=/images?q=nintendo+wii+fit&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&um=1
http://images.google.com/imgres?imgurl=http://www.foxnews.com/images/312735/1_61_wii_fit_use.jpg&imgrefurl=http://www.foxnews.com/story/0,2933,300685,00.html&usg=__INLHB81qbGxuOIo7yc5ZHLK09ok=&h=240&w=320&sz=36&hl=en&start=17&um=1&itbs=1&tbnid=P8D16o00b3spZM:&tbnh=89&tbnw=118&prev=/images?q=nintendo+wii+fit&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&um=1
http://images.google.com/imgres?imgurl=http://www.wiiifit.com/wp-content/uploads/f-box-art.png&imgrefurl=http://www.wiiifit.com/&usg=__fv01EnwOrABzDy2qHFOOQH7sgPc=&h=389&w=602&sz=199&hl=en&start=16&um=1&itbs=1&tbnid=N985xPuck5pnHM:&tbnh=87&tbnw=135&prev=/images?q=nintendo+wii+fit&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&um=1


Treadmill Training for Parkinson’s 

Technology: Bodyweight Support 

http://images.google.com/imgres?imgurl=http://www.medgadget.com/archives/img/4152loco2.jpg&imgrefurl=http://medgadget.com/archives/2007/02/automated_tread.html&usg=__ayuDfn3AT_oJ36W3OF-hHyFXVwk=&h=319&w=268&sz=20&hl=en&start=10&um=1&itbs=1&tbnid=WbVh2-rjF_rEdM:&tbnh=118&tbnw=99&prev=/images?q=body+weight+support+treadmill+training&ndsp=20&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&um=1
http://images.google.com/imgres?imgurl=http://www.mpi-magdeburg.mpg.de/research/projects/1119/1133/1133GAIT/fes_treadmill_init.png&imgrefurl=http://www.mpi-magdeburg.mpg.de/research/projects/1119/1133/1133GAIT&usg=__OqAwt1nlXOCu4BJYYzzn98Xc04Y=&h=350&w=300&sz=42&hl=en&start=7&um=1&itbs=1&tbnid=E-45LgSYP9UQjM:&tbnh=120&tbnw=103&prev=/images?q=body+weight+support+treadmill+training&ndsp=20&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&um=1
http://images.google.com/imgres?imgurl=http://www.rehab.research.va.gov/jour/00/37/6/images/COLO-F02.GIF&imgrefurl=http://www.rehab.research.va.gov/jour/00/37/6/colombo.htm&usg=___58K_qPlMMDgIVDSASrwFf0B2mE=&h=269&w=300&sz=7&hl=en&start=20&um=1&itbs=1&tbnid=ss00NiErJ-uBOM:&tbnh=104&tbnw=116&prev=/images?q=body+weight+support+treadmill+training&ndsp=20&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&um=1
http://www.madonna.org/specialized_programs/technology/index.html


Tandem Cycle Training in Parkinson’s

http://images.google.com/imgres?imgurl=http://www.islandsportsrentals.com/Images/Worksman_Tri_Tandem_Cruiser.jpg&imgrefurl=http://www.islandsportsrentals.com/Benefits_Of_Exercise_In_Bike_Riding.htm&usg=__j5Ao_kweUfEH-9WE9NiT1LxjJkw=&h=268&w=493&sz=19&hl=en&start=22&um=1&itbs=1&tbnid=QlWmEv4SV8NMlM:&tbnh=71&tbnw=130&prev=/images?q=tandem+bicycle+stationary&ndsp=20&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&start=20&um=1
http://images.google.com/imgres?imgurl=http://www.mrmartinweb.com/images/bike/kuwahara.jpg&imgrefurl=http://www.mrmartinweb.com/bicycle.html&usg=__JHw4LC2ij6dYkcbMutYQJ_ykJ1Y=&h=367&w=850&sz=88&hl=en&start=55&um=1&itbs=1&tbnid=67FaSCSqmvYOpM:&tbnh=63&tbnw=145&prev=/images?q=tandem+bicycle+stationary&ndsp=20&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&start=40&um=1
http://images.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/1/1a/Britannica_Bicycle_Raleigh_Tandem.jpg&imgrefurl=http://en.wikisource.org/wiki/1911_Encyclop%C3%A6dia_Britannica/Bicycle&usg=__KVln_qxS59kM31a1F91az7EG9b4=&h=227&w=493&sz=45&hl=en&start=53&um=1&itbs=1&tbnid=KXY4e1DcwymD-M:&tbnh=60&tbnw=130&prev=/images?q=tandem+bicycle+stationary&ndsp=20&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&start=40&um=1
http://images.google.com/imgres?imgurl=http://www.fotosearch.com/bthumb/RBL/RBL008/b12375.jpg&imgrefurl=http://www.fotosearch.com/photos-images/man-riding-bicycle..html&usg=__B9VnIZDiyitB29GOxjpd1CcZQKc=&h=129&w=170&sz=7&hl=en&start=84&um=1&itbs=1&tbnid=HhtWykIV5yfs4M:&tbnh=75&tbnw=99&prev=/images?q=tandem+bicycle+stationary&ndsp=20&hl=en&rlz=1T4GFRC_enUS204US205&sa=N&start=80&um=1


Motor Learning in Parkinson’s
Robot-Assisted



Enhancing abilities…

Exercise

Movement

Rehabilitation

Towards 

A  Cure



…living with Parkinson’s disease

Exercise

Movement

Rehabilitation

Towards 

A  Cure


