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Why physical activity/exercise 
training post-stroke?

Macko RF et al. Stroke 2005;36(10):2206-11.Rimmer JH, Rauworth AE, Wang EC, 
Nicola TL, Hill B. Arch Phys Med 
Rehabil 2009;90(3):407-12.
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Vermeer, S. E. et al. Stroke 2006;37:1413-1417

Kaplan-Meier curve of cumulative stroke incidence stratified by nonfasting glucose levels (in 
mmol/L) Recurrent Stroke and Heart 

Disease

Dhamoon MS, Sciacca RR, Rundek T, Sacco RL, Elkind MS. Recurrent stroke 
and cardiac risks after first ischemic stroke: the Northern Manhattan Study. 
Neurology 2006;66(5):641-6.
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Physical Activity

Sawatzky R, Liu-Ambrose T, Miller WC, Marra CA. Physical activity as a mediator of the 
impact of chronic conditions on quality of life in older adults. Health Qual Life Outcomes 
2007;5:68.

Low Fitness Levels

Ivey FM, Hafer-Macko CE, Macko RF. Exercise rehabilitation after stroke. NeuroRx
2006;3(4):439-50.

Interventions

Acute Care

Fitness training in sub-acute stroke

Intervention
• 3 days per week, progressive cycling 

training 
30 minutes
50-75% work rate achieved during peak test
Heart rate monitored but not used to 
monitor intensity

Tang A, Sibley KM, Thomas SG, Bayley MT, Richardson D, McIlroy WE et al. Effects 
of an aerobic exercise program on aerobic capacity, spatiotemporal gait parameters, 
and functional capacity in subacute stroke. Neurorehabil Neural Repair 
2009;23(4):398-406.
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Tang Table 1 Results

Take home messages

Safe
All ability levels
Improvements in some outcomes
Will starting earlier help with later 
retention?

Interventions

Community

Outpatient Physical Training – Gait 
performance and CV health 

(Jorgensen et al., Physical Therapy, 2010)

• 12 week intervention, 5 X weekly X 90 
minutes

• BWSTT (all days),  Aerobic exercise (2 
day), PRST (3 days), functional training 
(weeks 4 and 10)

Copyright ©2010 American Physical Therapy Association

•All but one used walking aid, 12/14 used AFO
•Walking speed <1/2 normal
•No active DF or eversion, no active isolated hip or knee  F

Jorgensen, J. R. et al. PHYS THER 2010;90:527-537
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Jorgensen, J. R. et al. PHYS THER 2010;90:527-537

Six Minute Walk Test – 210 m (Pre), 340 m (Post)

Gait Speed – 31.8 m/min (Pre), 52.2 m/min (Post)

Results 

Reduction in blood pressure SBP 14 
mmHg, DBP 10 mmHg 
• 5 mmHg blood pressure reduction 

results in 20-25% reduction in stroke 
risk (McAlister et al; Implementation Science; 2010, 5: 27).

Rimmer JH, Rauworth AE, Wang EC, Nicola TL, Hill B. A preliminary study to examine the 
effects of aerobic and therapeutic (nonaerobic) exercise on cardiorespiratory fitness and 
coronary risk reduction in stroke survivors. Arch Phys Med Rehabil 2009;90(3):407-12.

Moderate vs. Low Intensity 
Exercise Treadmill Training – Glucose 

Tolerance

Ivey FM, Ryan AS, Hafer-Macko CE, Goldberg AP, Macko RF. Treadmill aerobic training 
improves glucose tolerance and indices of insulin sensitivity in disabled stroke survivors: a 
preliminary report. Stroke 2007;38(10):2752-8.

Clinical PT – determined by treating therapists

Intensive LT – high intensity stepping practice, wearing 
overhead harness, highest tolerable speed.  HR 80-85% age 
predicted max.  

Moore, J. L. et al. Stroke 2010;41:129-135

•Steps outside of clinical PT = 3321 

•Steps outside intensive LT = 1664
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Mudge

Circuit training sessions 3 X per week 
times 4 weeks
Improvements in 6MW distance post 
intervention, not maintained at 3 months
No change in physical activity during or 
after intervention
Did no change in PA, affect follow-up 
results? 

Why concentrate on physical 
activity?

Dunstan, Healy et al 2010 at:  
http://www.touchendocrinology.com/files/article_pdfs/owen.pdf

Healy GN, Dunstan DW, Salmon J, Cerin E, Shaw JE, Zimmet PZ et al. Breaks in 
sedentary time: beneficial associations with metabolic risk. Diabetes Care 
2008;31(4):661-6.

LIFE-P 

Fielding RA, Katula J, Miller ME, Abbott-Pillola K, Jordan A, Glynn NW et al. Activity 
adherence and physical function in older adults with functional limitations. Med Sci
Sports Exerc 2007;39(11):1997-2004.

Those who adhered to activity at 12 months had better functional
status

Possible synergies 

Fitness facilities, cardiac 
rehabilitation, chronic disease 

management
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Fitness Facilities 

Survey of programming in fitness 
facilities in Toronto (Fullerton et al., Appl
Physiol Nutr Metab; 2008)

• 12% of facilities offered programs for 
people with stroke

• Mostly not-for-profit organizations
• Education sessions included in 65% 

Focus on nutrition, community resources, 
not signs of stroke or heart attack

Exercise on Prescription Schemes 
(Disabil Rehab 2008; 30: 1966-1975)

Discussion and Recommendations 
Physiotherapists used service to facilitate 
discharge
Concerns about knowledge of community 
instructors and equipment that was 
appropriate for someone with a disability
Better to start in community facility before 
discharge
Better liaisons – PT positions in leisure 
centres, ability to refer back

TRI-REPS Program 
(Toronto Rehab)

Inclusion
• Three months post
• Mild to moderate 

hemiparesis
• Able to walk 10m 

independently 
(90% use walking 
aid)

• No significant 
limitations due to 
pain

Screening
• Graded exercise 

test
• Blood work
• Blood pressure 

measured monthly

TRI-REPS Program 
(Toronto Rehab)

Program Structure
• ½ day intake and orientation
• 90 minute classes, once weekly X 24 

weeks, then one meeting per month X 2 
months

• 15 education sessions
• Ratio 5 patients/one staff (compared to 

10 to 1 for cardiac rehab)
• Staff - kinesiologists
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Chronic Disease Management

Stroke is a chronic disease with 
acute events (BMJ, March 2008)
http://www.cesnstroke.ca/chronic_D
M.php
Self management component
• http://www.heartandstroke.ab.ca/site/c.lqIRL1PJJtH/b.3916701/k.56AE/Stroke_

_Living_with_Stroke_Program.htm

Changing Behaviour is Difficult!

Repeated instructions and facilitation 
to increase physical activity doesn’t 
change behaviour (ExStroke Trial; BMJ August 2009)

Evidence that more active 
interventions can lead to behaviour

change
PREPARE Program (Diabetes Care 32: 1404-1410; 2009)

• 180 minute  intervention 
patient story, professional story, diet, physical 
activity (self efficacy, action plans, use of 
pedometer).  

• Follow-up – 10 minute review at 3 and 6 
months

Pedometer based telephone intervention 
with cardiac patients (Patient Educ Counsel 2009 Dec 16 
epub)

• Calls at 1, 3 & 6 weeks.  Booster calls at 12 
and 18 weeks.  

Summary

Interventions change outcomes such 
as endurance or aerobic capacity
Minimal evidence that exercise or 
physical activity can reduce 
metabolic risk factors or recurrent 
stroke
Gains are lost at follow-up
Pattern of activity may be important
New strategies needed!

“The focus of the next decade will be 
to shift individuals and communities 
to states of ideal cardiovascular 
health” (Stroke 2010; 41:1051-1065)


