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Abstract- Background: A variety of lifestyle modifications
including weight loss in the overweight and regular aerobic
physical activities have been shown in clinical trials to lower
blood pressure in hypertensive patients. This study aims to
investigate the effect of physical activities in lowering blood
pressure in hypertensive patients subjected to consecutive
physical activities training sessions. Method: A sample of 12
female hypertensive patients diagnosed with hypertension for
more than one year were purposively selected from those
hypertensive patients visited the primary care center for their
regular follow up. A laboratory experiment was conducted in
April, 2012 at Haramaya University Health Center. Patients
whose systolic blood pressure reading < 180 mmHg, and
diastolic blood pressure reading < 110 mmHg and heart rate
reading <100 b/m were included in the study. Hematological and
biochemical tests and systolic and diastolic blood pressure
reading was employed for data collection. Data analysis was
made using SPSS Version 15.0. Result: Physical activities
training induced significant net weighted reductions in blood
pressure readings by 17.00/11.08 mmHg (P<.0001), and resting
heart rate by 15.58 b/m (P<.0001), and RBC count by 2.6 ml/cm3
(P<.0001), body weight and BMI by 9.5 kg and 3.65 (P<.0001),
respectively. In addition, training induced significant net
weighted reductions in uric acid by 2.9 mg/dl (P<.0001), sodium
by 30.67 mmol/l (P<.0001), potassium by 3.92 mmol/l
(P<.0001), creatine by 0.57 mg/dl (P<.0001) and triglyceride by
71.98 mg/dl (P<.0001). Furthermore, physical activities training
induced significant net weighted increment of hemoglobin by
3.43 g/d (P<.0001), WBC by 2.16 ml/cm3 (P<.0057), platelet by
113.92 ml/cm3 (P<.0001) and albumin by 0.38 g/l (P>0.05).
Conclusion: This study revealed that training from 3 – 5
times per week with an average of 4 times per week during 20 –
60 minutes per session with a mean session length of 40 minutes
at intensity of 40% – 60% with a mean of 50% of net maximal
oxygen uptake (VO 2 max) physical activities training
performance is recommended to lower blood pressure in
hypertensive patients.
Index Terms- Blood pressure, aerobic physical activity,
VO2max.

I. INTRODUCTION

H

ypertension remains a major public health challenge in both
economically developing and developed countries (1).
Worldwide prevalence estimates for hypertension may be as
much as 1 billion individuals, and approximately 7.1 million
deaths per year may be attributable to hypertension (2). It is the
most widely recognized risk factor for cardiovascular disease
(CVD), cerebrovascular disease and end-stage renal disease. The
importance of treating this “silent killer” lies in its associated risk
to cardiovascular disease, which is one of the cause of death in
both economically developing and developed countries as well as
other maladies including renal disease, stroke, heart failure, and
peripheral artery disease (3).
Many studies have reported a significant relationship
between hypertension and risk factors such as age, body mass
index, smoking and physical inactivity (4). Physical inactivity
may be responsible for various chronic disease conditions
including hypertension. Hypertension therapy and medications
are available that can control blood pressure with minimal side
effects. Yet inadequate blood pressure control remains too
common, contributing to excess cardiovascular morbidity and
mortality. Prevention of hypertension by lifestyle modifications
may be one of the ways to decrease the cardiovascular disease
(CVD) population risk attributed to hypertension (5). A variety
of lifestyle modifications such as weight loss in the overweight,
increased physical activity, eating a diet with increased fresh
fruits and vegetables and reduced saturated fat content, and
reduction of dietary sodium intake plays a great role in lowering
blood pressure in hypertensive patients (6). A prospective study
from Finland in 2005 showed that overweight and obese subjects
were associated with an increased risk of hypertension and the
protective effect of physical activity was consistent in both
overweight and normal weight subjects (7). There is no longer
any question concerning the role of aerobic physical activity in
controlling or lowering blood pressure in hypertensive patients
(8). Health workers agree that regular aerobic physical activity is
an important aspect of a healthy living beyond high blood
pressure concerns. It makes the heart and blood vessels more
flexible and efficient and prevents possible onset of high blood
pressure for people who currently are not hypertensive. Thus, the
flexibility of blood vessels and efficiency of the heart are at the
center of blood pressure control, management and treatment (8).
As pertains to which physical activity in particular, it is true that
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not all types of physical activities are beneficial to lower blood
pressure. Hypertensive patients need to focus on particular
activities that benefit the heart and blood vessels. However,
aerobic physical activities are what are recommended for
hypertensive patients (9). At the present time, most hypertensive
patients are laden with overweight because of physical inactivity.
Having overweight body particularly causes strain on an
individual's heart which has the net effect of raising blood
pressure. It therefore, follows that losing weight will lower blood
pressure for people who are already hypertensive and prevents
possible onset of high blood pressure for people who currently
are not hypertensive (10). The main aim of this study was to
determine the effect of physical activities in lowering blood
pressure in hypertensive patients subjected to consecutive
physical activities training sessions.

II. METHODS
A laboratory experiment was conducted in April, 2012 at
Haramaya University Health Center to investigate the effect of
physical activities in lowering blood pressure in hypertensive
patients subjected to consecutive aerobic physical activities
training sessions. A sample of 12 female hypertensive patients
were selected using purposive technique from those hypertensive
patients visited the primary care center for their regular follow
up. A laboratory experiment for hematological and biochemical
tests and systolic and diastolic blood pressure and heart rate
reading was employed for data collection. The physical activities
mode for the treatment of hypertension was cardiovascular mode,
for duration length of 20 - 60 minutes, frequency of 3 - 5 days
per week, at intensity of 40 - 60% of net maximal oxygen uptake
physical activity performance (VO 2 max). Data analysis was
made using SPSS Version 15.0. Ethical clearance was approved
by Haramaya University Ethical Board. Client consent was taken
and confidentiality was maintained.

III. OPERATIONAL DEFINITION
•

Blood pressure: refers to the force exerted on the wall
of the blood vessels by the blood as a result of
contraction of the heart (systole) or relaxation of the
heart (diastole).

2

•
•

Aerobic physical activity: an activity performed by
using oxygen.
VO 2 max: the largest amount of oxygen an individual
use during physical activities.

IV. RESULT
A total of 12 female hypertensive patient of Haramaya
University were participated. The response rate was 100%. Age
of the study samples ranges from 45 to 60 years. All of the study
samples were married 12 (100%). Physical activities training
induced significant net weighted reductions in blood pressure
readings by 17.00/11.08 mmHg (P<.0001), and resting heart rate
by 15.58 b/m (P<.0001).
The results of the current study revealed that, participation
of regular aerobic physical activities training resulted in weighted
net decrease of body weight by 9.5 kg and body mass index
(BMI) by 3.65 which had a major contribution in lowering blood
pressure in hypertensive patients. Similarly, systolic, diastolic
and heart rate readings resulted in average net reduction by 17.00
mmHg, 11.08 mmHg, and 16.58 b/m, respectively.
Furthermore, the results obtained clearly indicated that
participation of moderate to high intensity (40% - 60% of net
maximal oxygen uptake physical activity performance (VO 2 max)
with a mean of 50% VO 2 max, frequency ranged from 3 – 5 times
per week with an average of 4 times per week and duration per
session varied from 20 – 60 minutes with a mean session length
of 40 minutes) of regular aerobic physical activity training
resulted in weighted net reduction of red blood cells (RBC) by
2.6 ml/cm3, uric acid by 2.9 mg/dl, sodium by 30.67 mmol/l,
potassium by 3.92mmol/l, Creatine by 0.57 mg/dl, triglyceride by
71.98 mg/dl, and weighted net increment of white blood cells
(WBC) by 2.16 ml/cm3, platelet by 113.92 ml/cm3 and
hemoglobin by 3.43 g/d and no significance difference (P>0.05)
was observed on the level of albumin. The patient’s hemoglobin
count was significantly increased by 3.43 g/d (25.13%) within
population normative range (12 - 17.4 g/d) throughout the whole
study period. The patient’s platelet count was significantly
increased by 113.92 ml/cm3 (44.97%) within population
normative (150 - 400 ml/cm3) throughout the whole study period.

Table 1. Mean effect of physical activities on changes of weight and BMI of hypertensive patients, HU, Eastern Ethiopia, 2012.
Parameters

F Value

Pr > F

Weight (kg)

Experiments
Before
78.00

Between
72.6 7

After
68.50

146.30

<.0001

Height (m)
BMI

1.61
30.31

1.61
28.24

1.61
26.65

6.09
480.12

<.0001
<.0001

HU = Haramaya University
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Table 2. Mean effect of physical activities on changes of HB, RBC, WBC and platelets of hypertensive patients, HU, Eastern
Ethiopia, 2012.
1.

Parameters

2.

Experiments

5.
11.
17.
23.
29.

HB (g/d)
RBC (ml/cm3)
WBC (ml/cm3)
Plt (ml/cm3)

6.
12.
18.
24.
30.

Before
13.65
7.07
5.76
253.33

7.
13.
19.
25.
31.

Between
15.89
5.19
7.27
307.83

8.
14.
20.
26.
32.

After
17.08
4.47
7.92
367.25

3.

F Value

4.

Pr > F

9.
15.
21.
27.
33.

1.90
2.05
2.08
1.35

10.
16.
22.
28.
34.

0.0963
0.0728
0.0686
0.2640

HU = Haramaya University
Table 3. Mean effect of physical activities on changes of blood pressure and heart rate readings of hypertensive patients, HU,
Eastern Ethiopia, 2012.
Parameters

Experiments

SBP (mmHg)
DBP (mmHg)

Before
161.67
93.83

Between
153.33
89.17

HR (b/m)

91.00

81.58

F Value

Pr > F

After
144.67
82.75

100.41
19.97

<.0001
<.0001

74.42

5.43

0.0004

HU = Haramaya University
Table 4. Mean effect of physical activities on biochemical changes of hypertensive patients, HU, Eastern Ethiopia, 2012.
Parameters

Experiments
Before

Between

After

F Value

Pr > F

Uric acid (mg/dl)
Albumin (g/l)
Sodium (mmol/l)

6.28
39.58
166.76

4.83
38.56
149.78

3.38
39.96
136.09

10.31
1.73
6.23

<.0001
0.1320
0.0001

Potassium (mmol/l)

7.88

5.65

3.96

4.35

0.0016

Creatine (mg/dl)

1.80

1.42

1.23

7.81

<.0001

Triglyceride (mg/dl)

182.92

147.13

110.94

8.20

<.0001

HU = Haramaya University

V. DISCUSSION
The results of this study tend to indicate that regular aerobic
physical activities training session significantly reduced the
resting heart rate by 16.58 b/m (P<0.05) of the patients which is
in agreement with research findings reported by Chobanian, et
al., 2009 as 15 - 20 b/m (12).
Systolic blood pressure reading was significantly lowered
by 17.00 mmHg (11.75%) and diastolic blood pressure by 11.08
mmHg (13.39%) (P<0.05) for hypertensive patients throughout
the whole physical activities training sessions which is in
agreement with research findings reported by Padilla, et al, 2005)
as 12/10 mmHg blood pressure readings (13) and Hagberg, et al.,
2000 as 5 - 25 mmHg for systolic and 3 - 25 mmHg for diastolic
blood pressure with the average reduction for hypertensive
patients to be 11 mmHg for systolic and 8 mmHg for diastolic
blood pressure (8).

The patient’s body mass index decreased by 3.65 (13.73%)
throughout the whole study period and the patient’s BMI
changed from obese to overweight which is in agreement with
research findings by Marengo, et al., 2004 (7) reported that
systole and diastole reductions could be observed following
weight and BMI loss, dietary modification and improvement of
cardiovascular endurance, flexibility of joints, strength and
efficiency of the heart and increased aerobic physical activities
training. The patient’s white blood cell (WBC) count was
significantly increased by 2.16 ml/cm3 (37.5%) within population
normative (4 - 10 ml/cm3) throughout aerobic physical activities
training sessions which is in agreement with research findings by
Seneczko, 2008 (15) reported as regular aerobic physical
activities training program enhances an increase of white blood
cell count that plays a major role in immune function of
hypertensive patients. The patient’s hemoglobin count
significantly increased by 3.43 g/d (25.13%) within population
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normative range (12 - 17.4 g/d) throughout the whole study
period which is in agreement with research findings by
Dickinson, et al., 2006 ( 14) reported as regular aerobic physical
activity enhances the amount of hemoglobin count by 1.89 g/d
for hypertensive patients.

[7]

[8]

[9]

VI. CONCLUSION
The results of the current study revealed that, participation
of regular aerobic physical activities training resulted in weighted
net decrease of body weight by 9.5 kg and body mass index
(BMI) by 3.65 which had a major contribution in lowering blood
pressure in hypertensive patients. Similarly, systolic, diastolic
and heart rate readings were resulted in weighted net reduction
by 17.00 mmHg, 11.08 mmHg, and 16.58 b/m, respectively.
Furthermore, the results obtained clearly indicated that
participation of moderate to high intensity (40% - 60% of net
maximal oxygen uptake physical activity performance (VO 2 max)
with a mean of 50% VO 2 max, frequency ranged from 3 – 5 times
per week with an average of 4 times per week and duration per
session varied from 20 – 60 minutes with a mean session length
of 40 minutes) of regular aerobic physical activity training
resulted in weighted net reduction of RBC by 2.6 ml/cm3, uric
acid by 2.9 mg/dl, sodium by 30.67 mmol/l, potassium by
3.92mmol/l, Creatine by 0.57 mg/dl, triglyceride by 71.98 mg/dl,
and weighted net increment of WBC by 2.16 ml/cm3, platelet by
113.92 ml/cm3 and hemoglobin by 3.43 g/d and no significance
difference (P>0.05) was observed on the level of albumin.
To conclude, the present study revealed that training from 3
– 5 times per week with an average of 4 times per week during
20 – 60 minutes per session with a mean session length of 40
minutes at intensity of 40% – 60% with a mean of 50% of net
maximal oxygen uptake (VO 2 max) physical activities training
performance is recommended to lower blood pressure in
hypertensive patients.

[10]
[11]

[12]

[13]

[14]
[15]

[16]
[17]
[18]

[19]

[20]
[21]

[22]

ACKNOWLEDGMENT
Authors are grateful to Dilla University for its support.
Thanks should be given to participants.

REFERENCES
[1]

[2]

[3]
[4]

[5]

[6]

Kearney, P.M., M. Whelton, K. Reynolds, and P.K. Whelton,
2004.Worldwide prevalence of hypertension: a systematic re¬view. Journal
of Hypertension. 22 (1): 1 - 9
World Health Report, 2009. Reducing risks and promot¬ing healthy life.
Geneva,
Switzerland:
World
Health
Organization,
2002.
http://www.who.int/whr/2002.
American College of Sport Medicine, 2004. Physical activity, physical
fitness and hypertension. Medicine Science. 25(10): s - x
Bocalini, D.S., and A.J. Serra, 2008. Physical activity improves functional
capacity and quality of life in patients with hypertension. Annals of Clinical
Research. 63: 437 – 442
Booth, F.W., C.J. Carlson, and M.T.Hamilton, 2005. Modern chronic
diseases prevention through exercise. Journal of Applied Physiology. 88
(2): 774 – 87
Leister, L.A., D. Abbott, N.R. Campbell, R. Mendel son, and R.I. Ogilvie ,
2009.Lifestyle modifications to prevent & control hypertension.
Recommendations on obe¬sity and weight loss. Journal of American
College of Medicine.160: S7 - S11

[23]

[24]
[25]
[26]

[27]

[28]

[29]
[30]

[31]
[32]

4

Marengo, N.C., J. Tuomilehto, T.A. Lakka, A. Nissinen and P. Jousilahti,
2004. Relationship of physical activity and body mass index to the risk of
hypertension: prospective study in Finland. Journal of Hypertension. 43 (1):
25 - 30
Hagberg, J.M., J.J. Park, and M.D. Brown, 2000. The role of physical
activity training in the treatment of hypertension. An updates. Sports
Medicine. 30 (3): 193 - 206
Tipton, C.M., 2001. Physical activities training and hypertension. Sport
Science Review.12: 254 – 306
Bray, G.A., 1999. Health hazards of overweight and obesity. Journal of
Endocrinology and Metabolism Clinics of North America. 87: 274 – 282
Bruce, R.A., 2008. Exercise testing of patients with coronary heart disease.
Principles and normal standards for evaluation. Annals of Clinic Research.
3: 323 – 332
Chobanian, A.V., G.L. Bakris, and H.R.Black, 2009. Seventh re¬port of the
Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure. Journal of Hypertension.42 (6): 1206 52
Padilla, J., J.P. Wallace, and S. Park, 2005. Accumulation of physical
activity reduces blood pressure in pre- and hypertension. Medicine Science.
37(8):1264-75
Seneczko, F, 2008.White blood cell count in hypertensive subjects. Acta
Physiology Pol. 34: 601 – 610
Dickinson, H.O., J.M. Mason, and D.J. Nicolson, 2006. Lifestyle
in¬terventions to reduce raised blood pressure: a system¬atic review of
randomized controlled trials. Journal of Hypertension. 24 (2): 215 - 33.
Edwards, M. A., 2006. Effect of physical activities on heart rate level of
hypertensive patients. Medicine and Science in Sports.6: 14 – 19
Fagard, R.H., and C.M. Tipton, 2001.Physical activity, fitness and
hypertension. Human Kinetics Publishers. 633 – 668
Fagard, R. H., and V.A. Cornelissen, 2007. Effect of physical activity on
blood pressure control in hypertensive patients. European Journal of
Cardio. Prev. and Rehab.14: 12-7
Geleijnse, J. M., F.J. Kokand and D.E. Grobbee, 2003. Blood pressure
response to changes in sodium and potassium intake: a meta-regression
analysis of randomized trials. Journal of Human Hypertension.17: 471
Gilders, R.M., C.Voner, and G.A.Dudley, 2006. Endurance training and
hypertension. American Journal of Cardiology. 4: 348 – 353
Halbert, J., C.A. Silages, P.Finucane, P.A. Hamdorf, and G.R. Andrews,
2007. The effectiveness of exercise training in lowering blood pressure: a
meta-analysis of randomized controlled trials of 4 weeks. Journal of Human
Hypertension.11: 641 – 649
Halm J, and E. Amoako, 2008. Physical activity Prescription
(recommendation) for hypertension management. 18(3): 278 - 82
Karvonen, M., K. Kentala, and O. Mustala, 1997. The effects of training on
heart rate: A longitudinal Study.Annals of Medicine Expert Biol Fen. 35:
307 - 15
Kenney, L.W., and E.J. Zambraski, 1999.Physical activity in human
hypertension: A mechanisms approach. Sports Medicine.1: 459 – 473
Martin, J.E., and P.M. Dubbert, 2009.The role of exercise in prevention and
moderation of blood pressure elevation. Bibl Cardiology. 41:120 - 140
Posner, J.D., K.M.Gorman, L. Windsor-Landsberg, 2002.Moderate to high
intensity physical activity training in healthy older adults: physiological
responses after four months. Journal of American Geriatr Soc. 40: 1 – 7
Roman, O., A.L. Villalon and C. Klenner, 2009.Physical activities training
program in arterial hypertension: A log-term prospective follow-up.
Cardiology.67: 230 – 243
Sacks, F.M., L.P. Svetkey and W.M. Vollmer, 2001. Effects on blood
pressure of reduced dietary sodium and Dietary Approach to Stop
Hypertension (DASH). North England Journal of Medicine. 344 (1): 3 - 10
Seals, D.R., and J.M. Hagberg, 2005. Effect of physical activities training
on hypertension. Medicine Science Sports Exercise.1: 207 – 215
Vasan, R.S., M.G. Larson, and W.B. Kennel, 2001.Impact of high blood
pressure on the risk of cardiovascular disease. North England Journal of
Medicine.345:1291 – 1297
Wallace, J.P., 2003. Physical activity intensity and duration for
hypertension. Sports Medicine.33 (8): 585 – 598
Whelton, P.K., 1999. Elevated systolic blood pressure as a risk factor for
cardiovascular and renal disease. Journal of Hypertension.17:S7-S13

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 5, Issue 7, July 2015
ISSN 2250-3153
[33] Whelton, P.K., L.J. Appel, and M. A. Espeland, 1998.Sodium re¬duction
and weight loss in the treatment of hypertension in older persons: a
randomized controlled trial of non ¬pharmacologic- interventions in the
elderly. Journal of American Medical Association. 279(1): 839 – 846
[34] Whelton, S.P., and A. Chin, 2002. Effect of aerobic exercise on blood
pressure: a meta-analysis of randomized, controlled trials. Annals of
Internal Medicine.136 (7): 493 – 503
[35] Whelton, P.K., 1999. Elevated systolic blood pressure as a risk factor for
cardiovascular and renal disease. Journal of Hypertension.17:S7-S13

5

AUTHORS
First Author – Sheleme Gofe, Department of Sport Science,
Dilla University College of Natural and Computational Sciences,
P. O. Box- 419 Dilla, Ethiopia
Second Author – Negussie Bussa, School of Medicine College
of Health and Medical Sciences, Haramaya University P. O.
Box-138 Dire Dawa, Ethiopia
Third Author – Molla Deyou, Department of Sport Science,
Haramaya University College of Natural and Computational
Sciences, P. O. Box-138 Dire Dawa, Ethiopia

www.ijsrp.org

