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Summary

The use of cx'crcisc training to enhance functional
outcomes and improve physiological parameters after
stroke is now receiving great attention from clinicians.
The aim of this study was to demonstrate the cffects
of overground walking cxercise training on blood
pressurc of adult patients with stroke. 47 stroke
survivors comprising 25 men and 22 women
participated in the study. They were randomly
assigned to an exercisc training group (A) and a
control group (B); with 23 subjects in Group A and
24 subjects in Group B. Forty (40) subjects (20 in
cach group) completed the study. All study subjects
received conventional physiotherapy rchabilitation for
12 weeks. During the same period, subjects in Group
A had overground walking exercise training (OWET)
in addition to the conventional therapy. Changes in
resting systolic and diastolic blood pressures were
monitored throughout the period of the study. Results
at weeks 0, 4, 8 and 12 were used for analysis. For
cach of the 2 groups, paired s-tests were used to
evaluate the significance of the differences between
the pre-intervention (week 0) mean scores on resting
SBP/DBP and the mecan scores at weeks 4, 8 and
12. Subjects in the OWET group had significant
reductions in resting SBP and DBP with 12 weeks
of training. Reductions in resting SBP and DBP were
not statistically significant for the subjects in the
control group. It was concluded that overground
walking excrcisc training was highly cffective for
reduction of blood pressure in adult patients with
stroke; and could be combined with conventional
rehabilitation commonly used in most stroke-care
units.
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Résumé

L'usage de I'excrcice pour amcliorer les résultats
fonctionnels ¢t améliorer les paramétres
physiologiques aprés la survie a ['arrét cardiaque
regoit une attention importante des médecins. Le but
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de cette ct duc ¢tait de démontrer les effets de
I’exercice de marche sur la pression artériclle des
patients adultc ayant cu un arrét cardiaque. Quarante
scpt survivants (25 hommes et 22 femmes)
participaicnt dans cette ¢tude. Ils étaient groupes au
hasard soit au groupe A (23 sujets) ou le groupe de
contréle B (24 sujets). Quarante (40) sujets (20 dans
chaque groupe) ont compléte 1’étude. Tous les sujets
ont rcgu unc réhabilitation physio thérapeutique
conventionnelle pour 12 semaines. Durant cette méme
période, le groupc A faisaient de séances de marche
en plus de la physiothérapic conventionnelle. Les
changements au repos en systole et diastole de la
pression artérielle étaient surveilles pendant la
période. Les résultats des semaines 0, 4, 8 et 12
¢taicnt analyses par groupe par les tests significatifs
des moyennes des résultats de la pré-intervention
(semaine 0) et les exercices de marche était trés
cfficace pour la d’autres secmaines 4, 8 and 12. Les
sujets du groupe A avaient des réductions
significatives de la pression systolique et diastolique
dpres 12 scmaines de séances dc marche. Ces
réductions des pressions systoliques ct diastoliques
n’étaient pas statistiquement significatives chez le
groupe de contréle. Il était conclu que les exercices de
marche ¢taient trés efficaces sur la réduction de la
pression artérielle chez ces survivants et pourrait étre
combinca la réhabilitation conventionnelle dans les unités
des soins des survivants de I'ariét cardiaque.

Introduction

High blood pressure is a major risk factor for stroke
in Africans [1,2]. Among Nigerians, hypertension
consistently predominates as the most frequently
encountered modifiable risk factor for stroke [3,4].
Rapid urbanization and transition from agrarian lifc
to the wage-carning cconomy of city life continue to
fuel increascs in average blood pressure levels and
prevalence of hypertension. Also, some studics
suggest that excessive salt intake is an important
actiological factor in hypertension [5,6]. Although the
truc burden of high blood pressure in sub-Saharan
Africa remains largely unmeasured, compelling
preliminary evidence suggests that it is the foundation
for cpidemic cardiovascular discase in Africa and
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disability from stroke in this region [7]. It has also
been reported that, in some patients with stroke, blood
pressure fluctuates extensively during medical
rchabilitation [8]. Hence, reduction in blood pressure
is considered a comprehensive stroke risk-reduction
strategy [9] as well as a beneficial therapeutic
intervention for paticents with stroke.

The use of exercise training to enhance
functional outcomes after stroke has been reported
by many clinicians [10,11,12]. There is also evidence,
albeit limited, that cxercise trainability after stroke
can be both feasible and safe, if appropriate screening
and monitoring are used [13]. Exercise training is a
relatively inexpensive and simple therapeutic
approach which can bring about desirable cffects in
stroke survivors [14]. Many exercise training
modalitics are available for use during rehabilitation
of stroke survivors. They include overground walking,
treadmill walking, stair climbing and bicycle
ergometry. Overground walking is a relatively cheap
therapeutic modality that can be employed by many
paticnts with stroke [15,16,17]. It is probably the only
exercise training modality available for patients with
stroke residing in communities where there are no
facilities such as treadmill or bicycle ergometer.

The physiological and therapeutic effects of
exercise training have been demonstrated. Both at
rest and at any given level of exercise, trained
individuals have lower heart rates, lower blood
pressures, and larger stroke volumes than untrained
individuals, and they tend to have larger hearts
[18,19]. Health, endurance, nutrition and general well-
being arc all dependent on cardiorespiratory fitness
which can only be maintained by a systematic method
of exercises. These training effects can also be
demonstrated in clinical studies. Hence, the aim of
this study was to decmonstrate the effects of
overground walking (an excrcise training modality)
on blood pressure of adult patients with stroke.

Materials and methods

The subjects for the study were drawn from a
population of patients with stroke referred for
outpatient management at the Physiotherapy
Department of Korle Bu Teaching Hospital, Accra,
Ghana. All subjects were patients whose stroke
occurred not less than 3 months and not more than
24 months before entering the study. Subjects were
included if they were able to walk 10 metres
independently with or without walking aid. Figure 1
is a flow chart showing the recruitment and allocation
of the study subjects. A total of 54 subjects were
screened for inclusion in the study. 47 subjects
comprising 25 males and 22 females satisfied the
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inclusion criteria; and they gave written informed
consent to participate in the study. They were
randomly assigned (stratified random sampling) to
an exercise training group (A) and a control group
(B); with 23 subjects in Group A and 24 subjects in
Group B. All study subjects received individual out-
paticnt conventional physiotherapy rchabilitation
{active and passive range of motion (ROM)
excrcises, strength training, and balance training, as
applicable} 3 days a week for 12 wecks. During the
same period, subjects in Group A had overground
walking exercisc training (OWET) in addition to the
conventional therapy. Subjects in Group B had 12
weeks of conventional physiotherapy treatment only.
Forty (40) subjects (20 in cach group) completed the
study. Seven (7) subjects (3 from Group A, 4 from
Group B) did not attend all treatment/training sessions.

On cach day of training / treatment, the
subjects observed a pre-exercise rest period of 10
minutes after which the systolic and diastolic blood
pressure measurements were made. Resting blood
pressure was taken with the subject in the sitting
position. The unaffected arm was exposed and the
clbow extended. The cuff of the sphygmomanometer
was wrapped around the arm about 2.5 cm above
the antecubital fossa. The carpicces of the
stethoscope were placed into the ears; and the
diaphragm placed over the brachial artery at the
clbow. The radial pulse was located and palpated
over the wrist. With the valve of the blood pressure
cuff closed, the cuff was inflated until the radial pulse
disappcared [18]. The valve was released slowly and
the manometer watched as it descended slowly. The
point at which the first sound was heard was recorded
as the systolic blood pressure (SBP). The point on
the manometer when the sound disappeared (phase
5) was recorded as the diastolic blood pressure
(DBP) [18].

After the resting blood pressure had been
measured, subjects in Group A went through a 1-
hour session of conventional physiotherapy plus
overground walking exercisc training while subjects
in Group B went through a 1-hour session of
conventional physiothcrapy only. The exercise
training involved walking overground at a natural safe
speed (i.e. walking at own pace in order to cover as
much ground as possible within the training period)
on a 10x2 metre walk course marked out on the flat
floor of a remedial gymnasium. The exercisc training
time was 25 minutes; although the exercise would
be terminated anytime the subject reported symptoms
of exertional intolerance i.c. outside the target zone
on Borg’s rate of perceived exertion (RPE) scale
[20,21].
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54 subjects were screened

for inclusion in the study.

y

47 subjects satisfied the

inclusion criteria and gave

written informed consent
to take part in the study.

Y

Random allocation of subjects
to an exercise group (A) and a
control group (B).

Group A: 23 subjects -
Conventional
Physiotherapy
management +
Overground Walking
Exercise Training
(OWET).

3 subjects did not
P attend all treatment/
training sessions

Y

Group A: 20 subjects
completed 12 weeks
of treatment/training.

Fig. 1: Recruitment and allocation of study subjccts

Resting blood pressures were monitored and
recorded for the subjects on cach day of treatment/
training. The data obtained at weeks 0,4,8and 12
were used for analysis. All subjects were maintained
on their drug prescriptions, including dosage,

Group B: 24 subjects -
Conventional
Physiotherapy
management only
(CONTROL).
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sessions

4 subjects did not
attend all treatment

Y

Group B: 20 subjects
completed 12 weeks
of treatment.

throughout the study. Also, they remained under
medical surveillance at the Neurology Clinic of the
hospital; and there was exchange of communication
between the rescarch team and the medical
consultants in charge of each subject.
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Ethical considerations

Informed consent was obtained from the subjccts
before they were enrolled in the study. The research
protocol was approved by the Ethical and Protocol
Review Committee of the University of Ghana
Mcdical School.

Data analyses

Data were analyzed using SPSS version 10.0 for
Windows (SPSS Inc, Chicago, IL) and Microsoft
Excel 2003 version (Microsoft Corporation,
Redmond, WA). Mcan, standard deviation, standard
error of means (SEM), and range were computed
for each of the dependent variables. For cach of the
2 groups, paired f-tests were used to evaluate the
significance of the differences between the pre-
intervention (Week 0) mean scores on resting SBP
and DBP and the mean scores at weeks 4, 8 and 12.

OA Olawale, Al Bello, KO Appiah-Kubi and S Agvapong-Badu

Results

Demographic ata of the Subjects

The demographic data of the 40 subjects who
completed the study arc shown in Table 1. The
subjects in Group A had overground walking exercise
training (OWET) for 12 wecks in addition to
conventional physiothcrapy management. Subjects in
Group B scrved as the control group; they received
12 weceks of conventional physiotherapy management
without any structured excrcise training.

Changes in resting SBP with overground walking
exercise training (OWET)

The changes in resting systolic blood pressure (SBP)
with overground walking excrcise training are shown
in Table 2. For the OWET group, reductions in resting
SBP were significant at wecks 8 and 12; for the
control group, the reductions were not significant at
any point during the 12 weceks. The percent decreascs
in resting SBP arce shown graphically in Fig 2.

Table1: Demographic data of the subjects.

Group Age (yrs) Sex Affected side Duration of stroke (months)
(Mecan + SD) M R L (Mcan £+ SD)

A(OWET) 56.8+8.3 11 10 10 10.7+6.8

(n=20) (range = 46-78) (range =3-22)

B(CONTROL) 57259 11 9 11 9 10.3+5.9

(n=20) (range = 45-60) (range = 3-23)

2=40 22 18 21 19

OWET= Overground walking exercise training (Group A)
CONTROL= Group B

Table2: Changes in resting SBP with overground walking exercise training
Week 0 Week 4 Week 8 Week 12
Group A X+SEM 120.5+3.0 117.5£2.3 114.34£2 4 113.0£2.2
(OWET) A(mmHg) - 3.00.4 6.2+0.5 7.520.6
t test - 0.110 0.05* 0.001*
(P-valuc)
GroupB X+SEM 119.543.3 118.3£2.4 114.3£2.5 114.8+2.6
(CONTROL) A(mmHg) - 1.240.3 5.240.4 4.7+0.5
( test - 0.529 0.058 0.067
(P-valuc)
* Significant

OWET= Overground walking exercise traming (Group A)
CONTROL= Group B
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Fig. 2: Percent decrease in resting systolic blood pressure (SBP) with overground walking exercise training.

OWET = Overground walking exercise training
**¥p<0.001 (Comparisons were made against week 0)
* P<0.05

Table 3: Changes in resting DBP with exercise training
Week 0 Week 4 Week 8 Week 12
Group A X+SEM 74.3x1.9 71.0£1.9 68.3£1.6 69.5+1.8
(OWET) A(mmHg) - 3.3+0.2 6.0+0.4 4.8+0.5
t test - 0.05* 0.001* 0.05*
(P-value)

GroupB X+SEM 72.0£1.9 70.5£1.8 70.5+2.0 70.0+£2.0
(Control) A (mmHg) - 1.5+0.2 1.540.2 2.0+0.3
; t test - 0.285 0.379 0.288

(P-value)

* Significant

OWET= Overground walking exercise training (Group A)

Control= Group B

Changes in resting DBP with overground walking
exercise training (OWET)

The changes in resting diastolic blood pressure (DBP)
with overground walking exercise training are shown
inTable 3. For the OWET group, reductions in resting
DBP were significant at weeks 4, 8 and 12; for the
control group, the reductions were not significant at
any point during the 12 weeks. The percent decreases
in resting DBP are depicted graphically in Fig 3.

Discussion

The effects of overground walking exercise training
on blood pressure in adult patients with stroke were
evaluated in this study. The responsiveness of the
study subjects to 12 weeks of exercise training was
monitored in terms of changes in resting blood
pressure. Overground walking exercise training over
12 weeks produced significant reductions in resting
SBP and DBP. As for the subjects who had only
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% decrease in resting DBP
_ N W A O OO o
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o

Duration of treatment/training (weeks)

Fig. 3: Percent decreases in resting diastolic blood pressure (DBP) with overground walking exercise training

OWET= Overground walking exercise training
**2P<(.001 (Comparisons were made against week 0)
* P<0.05

reductions in resting SBP and DBP were not
statistically significant over the same period. It is of
clinical significance that subjects in the control group
had reductions in blood pressure (though not
statistically significant) thereby demonstrating onc of
the beneficial effects of conventional rehabilitation.
The influence of drug therapy was controlled by
ensuring that subjects in the exercise and control
groups were maintained on their drug prescriptions,
including dosage, throughout the study period. The
study subjects were drawn from the same population
of stroke survivors and the only intervention variable
that distinguished the exercise subjects from the
control subjects was the additional overground
walking exercise training. Hence, differences
observed in their blood pressure response could be
reasonably attributed to the additional effects of the
exercise training.

The results of the present study support the
well-known assertion that physical activity is an
important part of an overall strategy to control blood
pressure [22]. Studies have demonstrated that
physical cxercise reduces blood pressure levels in
hypertensive subjects and improves control of several

well-known risk factors for hypertension [23]. In the
adult population, the beneficial effects of exercise
on blood pressure have been demonstrated [24,25].
Multiple trials showed exercise interventions, such
as walking/jogging, cycling or both, often lasting 45-
60 minutes per session, for three days per week
reduced blood pressure [25]. Compared with non-
exercising control groups, acrobic exercise reduced
SBP by 4.7 mmHg (95% CI 4.4 to 5.0 mmHg) and
DBP by 3.1 mmHg (95% CI 3.0 to 3.3 mmHg) [25].
Also, Pinto ef al [23] conducted a six-week
programme of mobility exercise based on fast walking
and concluded that physical exercise should be a part
of lifestyle changes for the management of
hypertension. The exercise subjects in this study
demonstrated similar beneficial effects of exercise
on blood pressure as they recorded significant
reductions in both SBP and DBP.

Reduction in blood pressure is considered a
comprehensive stroke risk-reduction strategy [9] as
well as a beneficial therapeutic intervention for the
paticents. In this study, a simple exercise training
modality was utilized and its beneficial effect on blood
pressure was demonstrated. Most countries in Africa
have limited rehabilitation resources. We are of the
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opinion that it is necessary to make an objective
evaluation of various therapeutic modalities so that
those that arc safe, inexpensive, effective and
available can be used in the rehabilitation of our stroke
patients, majority of who are poor and do not have
casy access to facilitics at tertiary hospitals and the
high-brow private hospitals. This is why we employed
a safe, simple, inexpensive and easily accessible
therapeutic modality (overground walking) and
evaluated its effect on blood pressure in adult patients
with stroke. It would appear that, for the group of
participants in this study, overground walking exercise
training demonstrated the type of blood pressure
responses similar to those reported in earlier studies.
One limitation of this study is the fact that it was not
possible to analyze differences in the effects of
exercise training between subjects in terms of the
nature of stroke (i.e. ischaemic or haemorrhagic).
This was because not all the patients could afford or
were even routinely required to go through neuro-
imaging techniques such as computed tomography
(CT) scanning or magnetic resonance imaging (MRI)
needed for such analysis. Also, further studies may
be needed to evaluate the effects of other exercise
training modalities especially in community-based
African rchabilitation setting.

Conclusion

The results of the present study showed that
overground walking exercisc training for 12 weeks
produced significant reductions in resting SBP and
resting DBP. Since comparable results were not
obtained for subjects in the control group, it would
appear that the use of overground walking as a
therapeutic mode of exercise training enhanced
desirable beneficial effects in terms of reduction in
blood pressure of patients with stroke. Overground
walking is particularly accessible and can be used on
a long-term basis as part of a community-based
rehabilitation programme. It does not require
specialized training. Hence, it is a therapeutic
intervention which may be employed in the
rehabilitation of patients with stroke without imposing
heavy costs on the patients.
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