Med. J. Cairo Univ., Vol. 87, No. 8, December: 5005-5008, 2019

www.medicaljour nal ofcair ouniver sity.net

Effect of Aerobic Training on Blood Viscosity in Hypertensive Women
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Abstract

Background: Blood viscosity level increasesin hyperten-
sive patients. Objective of this study was to determine the
effect of aerobic training on blood viscosity in hypertensive
women.

Aimof Study: To investigate effect of aeraobic training on
blood viscosity in hypertensive women.

Material and Methods: Thirty obese diabetic women
participated in this study chosen from Al-Bagour public
hospital in 2018. The patients were assigned into two equal
groups. Each group included 15 patients. The patientsin both
groups were matched in age ranged from (50-65 years old)
and body mass index ranged from (25 to 29.9Kg/m ?), with
mild to moderate hypertension and had high blood viscosity
>4.5 relative to water. All patientsreceived medications ac-
cording to physician prescription, Group A received a program
of aerobic training using treadmill 3 days/week for 8 weeks
with intensity 60-80% MHR started with 20 minutes and
increased by 5 minutes every two weeks till reaching 40
minutes at 8th week. Warm up phase 5-10 minutes, cool down
phase 5-10 minutes in form of walking on treadmill at low
speed.while group B acted as control group.

Results: The data revealed a statistically decreasein blood
viscosity level in group A than in group B after treatment
(P<0.05).

The percentage of improvement in group A was 20%
whileit was 7.2% in group B.

Conclusion: Aerabic training had valuable effect on blood
viscosity level in women with hypertension.
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Introduction

HYPERTENSION is defined as a condition when
subjects are on current antihypertensive medication
and/or systolic blood pressure of more than or
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equal to 140mmHg and/or diastolic blood pressure
of more than or equal to 90mmHg [1] . Classified
into two groups. Essential hypertension which
affects 90% of cases but the primary abnormality

that causes hypertension is unknown and secondary
hypertension which affects the remaining 10%
cases [2] . Hypertension is the most common con-
dition seen in primary care and leads to myocardial
infarction, Stroke, renal failure, and death if not
detected early and treated appropriately [3]. Blood
viscosity is a property of the fluidity and internal

friction of blood determined in part by adjacent
fluidy blood cells as well as other constituents
sliding past one another. Increase in whole blood
viscosity is subclinical risk factor for future cardi-
ovascular disease [4]. Hyperviscosity is classically
admitted to disturb blood flow and to represent a
risk factor for the development of cardiovascular

disease [5]. Aerobic exercises, such as walking and
swimming, cause harder breathing and faster heart
beating than occur at rest. Benefits of doing aerobic
exercise include strengthening the heart and im-

proving circulation, lowering blood pressure, and
helping to control blood sugar and weigh [6].

Individuals who regularly undertake physical
exercise show improvement in the haemorheol og-
ical parameters of the blood involving reduction
in blood viscosity as well as improvement in elastic
properties of red blood cells, increase in tissue
flow and the subsequent reduction in the risk of
cardiovascular complications [7].

Material and M ethods

Subjects and study design:

Thirty women was recruited for this study from
Al-Bagour public hospital in EI-Menofeya and out
clinicsin 2018, their age between 50 and 65 years
old with mild to moderate hypertension controlled
by anti-hypertensive drugs, Blood pressure was:
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Systole (140-179) mm Hg and diastole: (90-109)
mm Hg, had high blood viscosity >4.5 relative to
water and their body mass index ranged from(25
to 29.9) kg/m?; they were assigned into two groups
equally in number: Group A (study group) Fifteen
patients participated in aerobic training program
and received medications according to their phy-
sicians. Group B (Control group) Fifteen patients
received medications according to their physicians
prescription only.

Aerobic training program:
For group A (study group):

Mode of exercise: Treadmill. Intensity: 60-80%
MHR. Duration: Started with 20 minutes and in-
creased by 5 minutes every two weekstill reaching
40 minutes at the 8th week. Warm up phase 5-
10minutes, cool down phase 5-10 minutesin form
of walking on treadmill at low speed. Frequency:
3 days/week for 8 weeks.

Analysis of data;

Demographic data collected and represented
asmean and SD for age, BMI for all patients.

Paired "t" test was used to compare the results
between before and after management period for
the measured blood viscosity of significance of
(p<0.05). Unpaired "t" test was used to compare
the results between before and after management
period for the measured lipoproteins level between
both groups.

Results

The physical characteristics of patientsin both
groups:

Table (1) represent the mean and standard de-
viation (S.D) of physical characteristics of all
patients in both groups (A&B), The age of patients
in the group (A), ranged from 50 to 65 years with
amean value of (56.66+5.16 years), the BMI ranged
from 25 to 29.9 with mean value of (27.3+1.32kg
/m?). And, the age of patientsin the group (B),
ranged from 50 to 65 years with a mean value of
(57.13+4.73 years), the BMI ranged from 25 to
29.9 with amean value of (27.23+ 1.41kg/m?). The
differences concerning age, BMI between women
of both groups (A& B) before starting the study
were found to be statistically non-significant
(p>0.05).

The mean = SD blood viscosity pre treatment of
group A was 5.6+0.94 relative to water and that of
group B was 5.41+0.79 relative to water. The mean
difference between both groups was 0.19 relative to
water. There was no significant difference in the

blood viscosity between group A and B pre treatment
(=0.54). The mean+SD blood viscosity post treatment
of group A was 4.48+0.55 relative to water and that
of group B was 5.02%0.64 relative to water. The mean
difference between both groups was —0.54 relative
to water. There was a significant decrease in the blood
viscosity of group A compared with that of group B
post treatment.

Table (1): Demographic features of both groups.

GroupA  Group B t- p- !
MD value value Sg.
X +SD X +SD
Age(years) 56.66£5.16 57.13%4.73 -047 -0.25 0.79 NS
BMI (kg/m?) 27.3+1.3227.23+*141 007 014 088 NS
X . Mean. SD : Standard deviation.

t-value : Unpaired t-value. p-valu : Probability value.
MD : Mean difference. t-value : Paired t-value.
S : Significant. NS : Nonsignificant.

Table (2): Comparison between pre and post treatment mean
values of blood viscosity of group A and B.

Blood viscosity % of t p-

Group A (relativetowater) change value vaue Sig.

X £SD
Pre 5.6£0.94 112 20 39 0001 S
Group B 0.39 72 261 002 S
Pre 5.41+0.79
Post 5.02+0.64
MD -0.54
t-value —2.49
p-value 0.01

Discussion

The finding of this study showed that aerobic
training had a valuabl e effect to reduce blood
viscosity in patients with hypertension.

The present study revealed that: The percentage
of improvement in blood viscosity in Group A
(Study group) after treatment was high significantly
decreased by 20% while in Group B (Control
Group) decreased by 7.2% which was non-
significant. These findings support the results of
studies performed by Antunes et al., [8] who ob-
served decrease in blood viscosity among partic-
ipants in the experimental group who follows a
physical fitness program. It is coincided with
Hamediniaet al., [9) who demonstrated that aerobic
training can increase plasma volume, this agreement
recovers blood viscosity, and it is consistent with
Barbaraet al., [10] who demonstrated that Regular
physical training improved the exercise tolerability
of patients with ischemic heart disease and de-
creased hematocrit and blood viscosity which
reduce cardiovascular risk. In a study done by
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Abdeen et al., [11] thefindings show that high
intensity interval training for 12 weeks promotes
the reduction of risk factors of cardiovascular
disease in postmenopausal hypertevsivewomen. It
is coincided with Nikam et al., [12] who indicated
that regular physical exercise protects cardiova-

saular system by modulating lipid profiles. In
contrast with Bobeuf et al., [13] who indicated that
after 6 months of resistance training there was no
change in hematocrit, red blood cell count or plasma
volume which are all implicated in blood viscosity
on older women and men. This study disagreed
with Philippe Connes [14] who demonstrated that
exercise induces important hematological / hemor-

heological changes such as an increase of hemat-
ocritand blood viscosity. Inspite of the study of
HeimoMairbaurl [15] who observed that exercise
and training increase whole blood viscosity during
exercise which reverses rapidly due to hemo-
concentration and dehydration.

Conclusion:

Aerobic training had arole in management of
blood viscosity in hypertensive women.

Future per spectives:

It is recommended to perform an aerobic train-
ing program for management of hypertension and
to check blood viscosity level to overcomeits
complication. Further researches should focus on
investigating the effect of Aerobic training on blood
viscosity in diabetic women.
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