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Aerobic exercise training in stroke has been shown to increase 
lower extremity strength,1 improve aerobic capacity,2 and 

functional abilities.3 Although these outcomes may impact 
health-related quality of life (HRQL),4 the effect of aerobic exer-
cise on HRQL has been much less investigated. Improvement in 
HRQL after combined aerobic and strengthening exercise has 
been reported,5 whereas others have shown no effect.6 Aerobic 
training alone was investigated in only 1 study with no effect.7

Previous studies used mainly treadmill and cycle ergometers, 
with none examining more accessible and less expensive modes 
of aerobic training such as overground walking. The purpose of 
this study was to determine the effect of a community-based, 
12-week aerobic (walking) exercise program on functional sta-
tus and HRQL in community-dwelling stroke survivors.

Methods
Design and Subjects
A single-blind randomized controlled trial was done. The study 
 received ethics approval, and subjects gave written informed consent. 
Subjects were recruited from among those treated at 3 hospitals in 

the parishes of Kingston and St. Andrew. Persons included were: ≥40 
years of age, community dwelling, 6 to 24 months after stroke, able 
to walk with or without an assistive device, not currently in a reha-
bilitation or regular exercise program, not having any disorder that 
would compromise exercise training, such as unstable cardiovascular 
diseases, and not having any cognitive deficits.

Procedures
Potential candidates were screened for eligibility by a medical prac-
titioner before baseline assessment, then block randomized to inter-
vention and control groups. Reassessment was done at 6 weeks and 
3 months (end of training). Participants were assessed by a physical 
therapist blinded to group assignment.

Intervention
Subjects were supervised by trained instructors to walk briskly along 
a prescribed course for 15 minutes, 3 times per week, for 12 weeks, 
initially, progressing by 5 minutes per week  up to 30 minutes in 
their home or community. Target heart rate was 60% to 85% of age-
predicted maximum heart rate (220-age). Training progression was 
also carried out by increasing speed.

Background and Purpose—Little is known about the effects of community-based walking programs in persons with 
chronic stroke. The purpose of this study was to determine the effects of aerobic (walking) training on functional status 
and health-related quality of life in stroke survivors.

Methods—A single-blind randomized controlled trial was conducted. The intervention group (n=64) walked overground 
for 30 minutes, 3 times per week for 12 weeks. The control group (n=64) received massage to the affected side. Medical 
Outcomes Short Form, 36-Item Short Form Health Survey (SF-36), was used to assess health-related quality of life; 
Barthel Index and Older Americans Resource and Services scale for functional status; 6-minute walk test for endurance; 
and Motricity Index for lower extremity strength.

Results—There was a trend toward greater improvement over time for the Physical Health Component of the SF-36 
(P=0.077) and significantly greater improvement over time for distance walked in 6 minutes in favor of the walking 
group (P<0.001).

Conclusions—Aerobic walking improves the physical health component of quality of life and endurance in persons with 
chronic stroke. It should form part of a comprehensive health promotion strategy.

Clinical Trial Registration—Trial was not registered as enrollment commenced before 2005.   (Stroke. 2013;44:1179-1181.)
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Control
The control group received light massage to the affected limbs for 25 
minutes, 3 times per week, for 12 weeks, at home.

Outcomes
Primary outcomes were the Physical and Mental Component 
Summary scores of the Medical Outcomes Survey, 36-Item Short 
Form Health Survey (SF-36), the Barthel Index, and the instrumental 
activities of daily living dimension of the Older Americans Resources 
and Services Questionnaire.

Secondary outcomes were functional exercise capacity/endurance 
(6-minute walk test), resting heart rate, and lower limb strength. 
Resting heart rate was recorded using a polar A1 heart rate moni-
tor (Model#1902690 by Polar Electro Oy, Finland). Lower extremity 
strength was determined with the Motricity Index.

Data Analyses
To detect a difference of 5 points (SD of 10) between the groups on 
the SF-36, with an α-level (2-sided) of 0.05 and β of 20 (80% power), 
a sample size of 63 per group was needed.

The groups were compared at baseline on all variables using χ2 
and Student t test. Between-group differences were examined using 
a 2-way mixed ANOVA with time as a repeated-measures factor. The 
significance level was set at 0.05. An intention-to-treat analysis was 
performed for missing data.

Results
One hundred twenty-eight persons were randomized. Seven per-
sons from the intervention and 5 from the control group dropped 
out due to: death (4), recurrent stroke (1), intervening comorbid-
ity (4), program too difficult (1), did not like group assignment 
(1), or violence in community (1). No major adverse events 
occurred during or immediately after the sessions. The groups 
were similar on clinical and demographic variables (Table 1).

In the intervention group, there was a trend toward a signifi-
cantly greater increase in Physical Health Component scores 
over time (group-by-time interaction; P=0.077). Significantly 
higher overall mean score (main effect of group) was also found 
for Physical Health Component scores in the intervention group 
compared with control (P=0.024). There were no group differ-
ences for the Mental Component Summary score (Table 2).

Although there were no group differences on functional sta-
tus measures, the means for the 6-minute walk distance were 
significantly higher for the intervention group at 6 weeks and 
3 months (Table 3). Resting heart rate increased in both groups 
from baseline to 6 weeks, but from 6 weeks to 3 months, it 
declined significantly in the intervention group but increased 
in the control group (Table 3). Motricity Index (strength) 
scores were not significantly different between groups.

Discussion
This supervised walking program improved Physical Health 
quality of life compared with a massage program. This 
improvement may be attributed to improved endurance and 
self-efficacy for walking as a result of repeated practice. This 
is the only study, to our knowledge, using a single modality of 
aerobic training that has shown improvement in this aspect of 
quality of life in chronic stroke survivors. Cycling did not pro-
duce any differences in Physical Health Component (SF-36 
measure) compared with strength and combined strength and 
aerobic training in a previous study.7 The walking program 
did not show a superior benefit on Mental Health quality of 
life. This may be because of improvement in the control group 
attributable to the attention paid to the subjects.

Consistent with the findings of Bateman et al,8 the groups 
did not differ on functional status (Barthel Index) after train-
ing. In their sample of brain-injured persons (including those 
with stroke), aerobic cycling did not alter functional status 
as measured by the Barthel Index despite improved exercise 
capacity, suggesting that improved exercise capacity may not 
provide additional benefit for performing basic activities such 
as dressing.8

Table 1. Clinical and Demographic Characteristics of Subjects

Variable

Control Intervention

P Valuen=64 n=64

Age, y

 Mean (SD) 64.9 (11.1) 63.4 (9.4) 0.401

 Range 43–90 42–85

Sex, % (n)

 Male 45.3 (29) 45.3 (29) 1.0

 Female 54.7 (35) 54.7 (35)

Type of stroke, % (n)

 Ischemic 84.3 (43) 87.3 (48) 0.875

 Hemorrhagic 7.2 (8) 12.7 (7)

Side of lesion, % (n)

 Right 65.6 (42) 56.3 (36) 0.365

 Left 34.4 (22) 43.8 (28)

Time since stroke, mean (SD), mo 11.8 (3.6) 12.8 (3.6) 0.122

Use of walking aid at recruitment

 Yes 32.8 (21) 26.6 (17) 0.562

 No 67.2 (43) 73.4 (47)

Table 2. Group-by-Time Mean (SD) for SF-36 Summary Scores

Domains Group Baseline 6 wk 3 mo P Value* P Value†

Physical Health Component Control 31.7 (11.5) 33.9 (14.9) 32.5 (12.6) 0.024 0.077

Intervention 33.5 (9.8) 37.5 (10.9) 39.1 (11.6)

Mental Health Component Control 42.2 (12.4) 46.1 (11.4) 46.7 (11.7) 0.758 0.731

Intervention 43.7 (13.01) 45.8 (14.4) 47.2 (13.4)

SF-36 indicates 36-Item Short Form Health Survey.
*P value for main effect of group.
†P value for group-by-time interaction.
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Persons in the walking group improved in their endurance 
for walking over the 12 weeks of training. These findings were 
similar to others,9 who used treadmill training protocols, sug-
gesting that overground walking used in the present study may 
be just as effective as treadmill walking. If persons are able 
to increase their ability to walk longer distances and to do so 
quicker, these have implications for their functional ambu-
lation in the community. The lower resting heart rate in the 
walking group after training may be suggesting a cardiovas-
cular training effect of overground walking.

The program could be considered labor intensive because 
training was done one-on-one. However, given the simplic-
ity of the intervention (requiring no special equipment), over 
time, caregivers, including family members, could take over 
the supervision to improve its cost effectiveness.

Limitations
The study subjects were those whose stroke occurred 6 to 24 
months before the study and could walk independently. The 
results cannot be extended to those more severely affected. 
Because subject recruitment was slower than anticipated, 
oversampling was not achieved. Attrition may have reduced the 
power to detect significant group differences on some outcomes.

Conclusions
Brisk overground walking could be incorporated into com-
prehensive, community-based exercise programs aimed at 
encouraging regular physical activity and improving overall 
health of moderately impaired community-dwelling persons 
with chronic stroke.

Sources of Funding
The study was funded by the Caribbean Health Research Council, 
the Epidemiology Research Unit (ERU), and Graduate Studies and 

Research, the University of the West Indies, Mona. The director of 
the ERU was part of the supervisory committee of the project and 
assisted with clinical examination of the subjects.
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Table 3. Group-by-Time Means (SD) for Function, Endurance, and Strength

Variable Group Baseline 6 wk 3 mo P Value* P Value†

Barthel (BADL) Control 91.5 (9.7) 93.1 (10.1) 93.3 (9.3) 0.052 0.965

Intervention 94.3 (8.1) 95.8 (6.5) 95.9 (6.3)

OARS (IADL) Control 10.4 (3.2) 11.0 (3.2) 11.2 (3.0) 0.131 0.877

Intervention 11.2 (2.6) 11.8 (2.7) 11.8 (2.6)

Six-minute walk, m Control 228 (138.7) 238.1 (142.2) 237.2 (146.4) 0.124 <0.001

Intervention 247.1 (141.5) 283.4 (151.8) 290.5 (152.4)

Resting heart rate Control 79.0 (13.6) 81.4 (13.2) 84.3 (17.1) 0.242 0.022

Intervention 79.2 (13.8) 79.8 (13.8) 78.0 (14.4)

Motricity Index (affected) Control 72.8 (16.5) 74.1 (18.4) 73.7 (16.8) 0.787 0.455

Intervention 70.8 (16.2) 74.0 (14.1) 73.7 (16.8)

Motricity Index (unaffected) Control 85.8 (11.6) 88.7 (91.1) 87.6 (10.3) 0.683 0.166

Intervention 87.7 (91.2) 87.6 (8.0) 88.5 (9.6)

BADL indicates basic activities of daily living; IADL, instrumental activities of daily living; and OARS, Older Americans Resource and Services.
*P value for main effect of group.
†P value for group-by-time interaction.
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