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Physical activity after stroke and spinal cord injury

Evidence-based recommendations on clearance for physical activity and exercise
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(SCI) reduce the ability to activate muscle and

produce movement, typically affecting a patient’s
functional capacity and ability to carry out the tasks of
daily living. Mobility limitations increase the risk of other
avoidable chronic conditions such as cardiovascular dis-
ease, diabetes, cancer, osteoporosis, and depression,
with dramatic negative effects on the overall quality
of life. Appropriately prescribed exercise programs are
needed to improve health status and overall quality of
life for such individuals.!* Most authors now agree that
moderate physical activity (PA) is well tolerated by such
patients, and it seems to have few adverse side effects
or contraindications when compared with common
pharmacologic interventions.* There are approximately
50000 cerebrovascular accidents in Canada each year,’
and although stroke is only the third leading cause of
death in North America, it is the leading cause of dis-
ability.® There are more than 85000 Canadians with SCI,
and this number is projected to increase at a rate of
approximately 3000 per year.” Management of these
conditions is thus a priority for today’s family physician.

A large number of stroke and SCI survivors who
could benefit greatly from a suitable program of PA are
barred from participation because of incorrect percep-
tions about their functional capacity and undue con-
cern about causing further harm. Commonly expressed
concerns are exacerbation of spasticity and contrac-
tures, perceived inability to perform basic movements
safely, and a substantial risk of falling. The notion that
exercise (particularly resistance training) might exac-
erbate spasticity has now been refuted,®® and there is
good evidence that individually tailored resistance or
aerobic exercise programs can be performed safely after
stroke or SCL.!-'* If such programs are not initiated, the
reduced ability for movement and perceived barriers to
exercise commonly lead to a progressive decrease in
the individual’s overall PA, with all the adverse effects of
concomitant physical deconditioning.

This article provides an executive summary of find-
ings from a systematic review of the risks of PA in stroke
and SCI.'® It was undertaken as one in a comprehensive
series of reviews examining the risks of PA in various
chronic diseases. The evidence thus obtained provides
the foundation for new tools to be used in exercise
clearance: the revised Physical Activity Readiness
Questionnaire (PAR-Q+) and the electronic Physical
Activity Readiness Medical Examination (€PARmed-X+)

Conditions such as stroke and spinal cord injury

procedure.'® We briefly discuss available data on the
risks of PA in stroke and SCI, and present decision
trees that facilitate the family physician’s task of setting
appropriate PA prescription and guidelines for the ongo-
ing monitoring of patients.

Discussion

Stroke. In patients with stroke, adverse events are very
rare (0.03%) during aerobic training, and they seem
nonexistent during resistance training.!> All reported
events have been cardiovascular in nature (stroke
exacerbation or myocardial infarction); even with such
occurrences, it has been difficult to establish a direct
cause-and-effect relationship to PA owing to delays in
many of the events (eg, 2 days after the trial) or a simi-
lar frequency of adverse events in the control group.
Nevertheless, the low rate of adverse incidents must
be tempered by a recognition that in most studies strict
prescreening protocols excluded those at the highest
risk of cardiovascular problems. Another limitation in
the current evidence base is that most studies used
a relatively low exercise intensity (often insufficient
to augment physical fitness), owing to preconceived
safety concerns or limited physiologic monitoring of
participants while they were exercising.

Spinal cord injury. The prevalence of adverse events
during PA in patients with SCIs ranged from 0% to 4%.'®
The events reported were generally minor in nature
(tendon or joint pain), and no cardiovascular incidents
were identified. As in the stroke literature, study par-
ticipants tended to be prescreened for cardiovascular
risk factors, including autonomic dysfunction, and the
apparent safety of programs must be interpreted with
this in mind.

Exercise prescription. Based on the literature reviewed,
the empirical risk-to-benefit ratio clearly favours the
recommendation of exercise for both stroke and SCI
patients, although screening for potential important
risk factors is warranted. In both groups of patients,
the greatest risk during PA is the occurrence or reoc-
currence of cardiovascular or cerebrovascular events.
Because of this attendant risk and probable comorbid-
ity in stroke patients, preliminary exercise testing with
electrocardiogram monitoring has been recommended
for such patients.!” Given the impracticality of providing
electrocardiogram stress testing for all stroke patients,
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lower volume and reduced intensity of PA in con-
junction with thorough prescreening'!'” are suggested
when stress testing is not available. The risks of PA
for patients with low-level SCI are primarily associated
with hypokinetic comorbidities (particularly cardiovas-
cular disease and osteoporosis). In those with high-level
lesions, such problems might be compounded by auto-
nomic dysreflexia.!? Our PA recommendations (Table 1)
reflect these concerns, providing a schematic for classi-
fying risk and thus determining an appropriate level of
supervision for testing and prescribed exercise in both

stroke (Figure 1) and SCI (Figure 2).'® In this context,
a qualified exercise professional is any member of the
allied health care team who has been trained specifically
in the monitoring and prescription of PA for those with
known chronic disease; in Canada, one example would
be a Canadian Society for Exercise Physiology Certified
Exercise Physiologist.

Conclusion
Current evidence suggests that PA participation has a
favourable risk-to-benefit ratio for most patients with

Table 1. Evidence-based recommendations for PA screening in stroke and SCI patients

Recommendation Level* Grade*
PA performed during the acute stage (<6 mo from injury onset) of a stroke or SCI must be specifically cleared 1} A
by the appropriate subspecialist, and patients should only engage in PA under the direct supervision of a QEP

Owing to the risk of cardiovascular comorbidity and underlying pathophysiology, persons with chronic stroke Il A
should only perform vigorous PA under the supervision of a QEP

Subspecialist screening is explicitly needed for those with stroke and cardiovascular comorbidities and those v B

with complete SCI at T12 or higher and incomplete SCI at T6 or higher owing to concern about autonomic
dysreflexia; exercise in this group should only be performed under the supervision of a QEP

PA—physical activity, QEP—qualified exercise professional, SCl—spinal cord injury.
*Level | evidence includes randomized controlled trials; level Il evidence includes randomized controlled trials with important limitations or observa-
tional trials with overwhelming evidence; level Ill evidence includes observational trials; and level IV evidence includes anecdotal evidence or expert

opinion.

*Grade A recommendations are strong; grade B recommendations are intermediate; and grade C recommendations are weak.
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Figure 1. Clinical decision tree for assessing the risk of an adverse event during physical activity in
patients with stroke: This decision tree can be used to categorize patients into high-, intermediate-, or
low-risk categories, and the appropriate physical activity prescription and level of monitoring while
exercising can be determined.
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Figure 2. Clinical decision tree for assessing the risk of an adverse event during physical activity in
patients with spinal cord injuries: This decision tree can be used to categorize patients into high-, inter-
mediate-, or low-risk categories, and the appropriate physical activity prescription and level of monitoring
while exercising can be determined.

I Patient with spinal cord injury I

l

I Main concerns are autonomic dysreflexia and cardiovascular incident I

Risk associated with
physical activity ( Intermediate risk ) ( Higher risk ]
prescription

Very light Light Moderate Vigorous Very hard Maximal
activity activity activity activity effort effort
| |
| 1 1

Recommended Supervised, directed by Directed by a qualified
physical activity | Self-directed, unsupervised a qualified exercise exercise professional,
prescription and professional medical supervision
supervision

Exercise intensity levels from Howley."®

1238 canadian Family Physician « Le Médecin de famille canadien \ VOL 58: NOVEMBER * NOVEMBRE 2012




Physical Activity Series

stroke or SCI. However, it is essential that a qualified
professional provide appropriate prescreening, exercise
prescription, and subsequent PA monitoring. Specific
recommendations for PA and its supervision should be
derived from individualized risk classification, based on
the decision trees that have now been developed.
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