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Abstract

Background: The rate of hypertension increases after
menopause. Whether estrogen and progesterone deficiency
associated with menopause play a role in determining a worst
blood pressure (BP). Hypertension (HTN) is the leading risk
factor for mortality and morbidity. Isometric handgrip (IHG)
training is a simple intervention endorsed by the American
Heart Association as a potential adjuvant BP-lowering treat-
ment.

Aim of Study: This current study was designed to investi-
gate the effect of isometric hand grip exercise on blood
pressure on postmenopausal hypertension.

Subjects and Methods: Forty post menopausal women
participated in this study they complained from hypertension
(diagnosed clinically byynecologist/physician), confirmed by
sphygmomanometer instrument. They were selected randomly
from outpatient clinic at Luxor general hospital, their age
ranged from 50 to 65 years old, their body mass index were
not exceed 35kg/m. and their blood pressure ranged from
140/90 to 180/110mm/Hg. They were divided randomly into
two groups equal in numbers, group A consisted of 20 post
menopausal women who received antihypertensive drugs and
isometric hand grip exercise (4 sessions/week for 6 weeks).
While group B consisted of 20 postmenopausal women who
received anti hypertensive drugs only. Blood pressure was
assessed by stethoscope and mercury sphygmomanometer for
all patients in both groups before and after treatment.

Results: The result of this study revealed that, there was
a statistically highly significant decrease in the mean value
of SBP in both group (A&B) with percentage of improvement
12.0% and 8.4%, respectively. There was significant decrease
in the mean value of DBP in both group (A&B) with percentage
of improvement 16.27% and 9.47%, respectively.

Conclusion: It could be concluded that the isometric hand
grip exercise is a simple, cost free and non pharmacological
method in reducing blood pressure in post menopausal women
and can be used as adjunct method in treatment of hypertension
in postmenopausal women.
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Introduction

HYPERTENSION (HTN), defined as a systolic
blood pressure (BP) 2140mmHg and/or a diastolic
BP 290mmHg, is a global epidemic. It is the leading
cause of cardiovascular disease (CVD) and related
mortalityworldwide, and is responsible for ~10
million deaths each year, making it a substantial
contributor to global chronic disease burden. HTN
is the most commonly diagnosed condition in
primary care [1].

Uncontrolled HTN is associated with several
sequelae that are damaging to the cardiovascular
system. Long-term and potentially fatal blood
pressure-related complications include coronary
artery disease, heart failure, stroke, and renal
failure, in addition to cognitive decline and overall
poor quality of life [2,3].

Hypertension is one of the leading risk factors
for cardiovascular disease. Aging in both men and
women is characterized by increases in blood
pressure (BP), but the age-related increases are
more rapid in women than in men, and the preva-
lence of hypertension in post-menopausal women
is higher than in men. In the world, in general,
25% of adult women are hypertensive [4].

Hypertensive postmenopausal women had more
co morbid conditions than did non hypertensive
women, control of hypertension has been shown
to reduce the risk of stroke or death in those with
stage I (or mild) hypertension [5].

Aerobic exercise training has consistently been
shown to reduce BP and improve autonomic func-
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tion [6] . As detailed in recent meta-analyses (Owen,

Wiles and Swaine, 2010) isometric handgrip (IHG)
isintriguing exercise alternatives which require
substantially less time (~30-75 total min/week)

while documenting significant reductionsin resting
BP in normotensive and medicated hypertensive
populations (similar to aerobic exercise training.

isometric handgrip (IHG) training improved local,

endothelium-dependent vasodilatation in medicated
hypertensive patients [7] . The studies, suggested
that an absence of female gonadal steroids may
represent a major risk factor for postmenopausal

hypertension. These findings indicate that female
gonadal steroids are a protective factor against

increases in blood pressure. Menopause-induced
estrogen loss changes the characteristics of blood

vessels and responses to vasoactive substances.
Hence, estrogen clearly constitutes an important
factor in controlling blood pressure, and appears
to exert the opposite effects from testosterone for

the control of blood pressure [8].

Furthermore, epidemiological data indicate that
regular exposure to isometric activity at the work-
place lowers the incidence of hypertension.

These findings suggest that isometric exercise
training may become an important part of a non
pharmacological intervention to prevent and combat
hypertension) [9].

Isometric hand grip training may be especially
beneficial for patients who:

a Have difficulties continuing or increasing drug-
based treatment care.

b- Are unable to attain BP control despite optimal
treatment.

c- Have pre-HTN or low-risk stage | mild-HTN

d- Who wish to avoid medications or have less
antihypertensive pill burden [10].

Subject and Methods

Subjects:

This study was carried out on arandom sample
of forty hypertensive post menopausal women and
it was conducted for 6 weeks. The patients were
chosen from Outpatient Department of Internal
Medicine at Luxor general hospital in Luxor Gov-
ernate (From August 2018 to January 2019). Their
ages were ranged from (50-65) years old, their
body massindex (BMI) didn't exceed 35 and their
blood pressure from 140/90mmHg to 180/110mm
Hg. Duration of the study was 6 months.

All participants were given afull explanation
of the treatment protocol and informed consent
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form had been signed by each women in both
groups (A& B) before participated in this study.

General characteristics of the women in both
groups.

The mean values (+ SD) of age, weight, height
and BMI in group (A) were 54.75+3.02 yrs.,
80.35+6.43kg, 1.62+0.04m and 30.75+2.95kg/m?,
respectively while in group B they were 55.75 +
3.64 yrs., 80.20+6.85kg, 1.64+0.05m and 29.85
+3.24kg/m?, respectively. Subjects with history of
Hand burn, scar and contracture, with tendon cut
in hand, subjects with cardiac disease and Right
hemiplegic patient (left stroke) were excluded from
the study.

Instrumentation:
Sethoscope:

Mercury column sphygmomanometer: To meas-
ure blood pressure in both groups (A& B) pre &
post treatment.

Hand grip dynamometer to determine maximum
voluntary contraction (MCV).

Soring loaded hand grip device:
Easily adjust resistance level from (10 to 40kg):
- Comfortable anti dip handlesfit any hand
size.
- High quality stainless steel tension springs
providelong lasting [11].

Measurements:
1- Measurement of arterial blood pressure:

The procedure was carefully and clearly ex-
plained to each womenin both groups (A)& (B),
arterial blood pressure was measured from right
arm while the participant was in sitting position.
Three trials for measurement of blood pressure
was taken then the mean was calculated before
and after the end treatment (6 weeks). Participants
were required to abstain from exercise 24 hours
before all measurements were taken by the same
investigator.

2- Measurement of subject maximum voluntary
contraction (MVC):

By using hand grip dynamometer, value was
be determined as highest value obtain in three
attempts. The purpose of using a hand dynamometer
is to measure the maximum isometric strength of
the hand and forearm muscles. The hand dynamom-
eter could be adjusted for hand size and must be
calibrated regularly for consistent results. The
patients held the dynamometer in the right hand
being tested, with the arm at right angles with the
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elbow by the side of the body. Adjust the handle
of the dynamometer as necessary, making sure that
the base rests on the first metacarpal (heel of the
palm), while the handle rests on the middle of the
four fingers. The patients then squeeze the hand
dynamometer with maximum isometric effort for
at least 5 seconds. The patient was required to not
move any other part of the body and was encour-
aged to use maximum effort.

c- Treatment procedures:

All women had full illustration as well as,
explanation about the protocol of the study and
sign a written approved consent form before the
study.

Duration of the study: 15min. Frequency: 4
times per week, for 6 weeks. position of woman:
Sitting position with back supported, and the work-
ing arm extended forward.

1- The anti hypertensive drug with the same dose
for all patients was given for both groups (A)
& (B) all through the study period (6 weeks).

2- Isometric hand grip exercise was performed by
20 patients (group A) by using spring loaded
hand grip with a resistance level that approxi-
mated 30% to 40% of their MVCs for 4 sessions/
week for 6 weeks and home training exercise
was explained to the patients.

3- Before starting first treatment session, each
patient was instructed briefly about the treatment
procedure, which was explained carefully to
her to gain confidence and cooperation.

4- Women were in sitting position during training
with the working arm extended toward front.

5- Before each training session each subject's
maximum voluntary contraction (MVC) value
was determined by hand grip dynamometer as
the highest value obtained on three attempts.

6- Patients performed four bouts (3min) of isometric
hand grip exercise with the dominant hand by
using spring isometric hand grip device at 30%
of maximum voluntary contraction (MVC).

7- Each bout was separated by Smin rest period.

8- 20 subjects (Group B) didn't train and served
as control group.

Dataanalysis:

Measured data were analyzed and their mean
values and standard deviation were calculated. Test
of normality, Kolmogorov-Smirnov test, was used
to measure the distribution of data measured pre-
measure the distribution of data measured pre-
treatment:
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* Accordingly, comparison between normally dis-
tributed variables in the two groups was per-
formed using unpaired #-test. Analysis of covar-
iance (ANCOVA) test was used to compare the
post-treatment values of the two groups on con-
trolling the effect of pre-treatment value. Bon-
ferroni correction test was used to compare within
group (pre-vs post-treatment) differences.

Statistical Package for Social Sciences (SPSS)
computer program (version 19 windows) was
used for data analysis. p-value <0.05 was con-
sidered significant.
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Results

1- Demographic data:

I- General characteristics of the women in both
groups:

The mean values (£SD) of age, weight, height
and BMI in group (A) study group were 54.75+3.02
yrs., 80.35+6.43kg, 1.62+0.04m and 30.75£2.95
kg/m?, respectively while in group (B) control
group they were 55.75 £3.64yrs., 80.20+6.85kg,
1. 64+0.05m and 29.85+3.24kg/m?, respectively.

There was no statistical significant difference
between the two groups as regards age ( =0.945,
p=0.351), weight (=0.071; p=0.943), height
(=1.624; p=0.113) and BMI (=0.927; p=0.360)
(Table 1, Figs. 1-4).

Table (1): Physical characteristics in the two studied groups.

Group A Group B t- p-
(n=20) (n=20) value valu
Age (yrs.) 54.75£3.02  55.75%3.64 -0.945 0351 (NS)
Weight (kg.) 80.35£6.43  80.20%6.85  0.071 0.943 (NS)
Height (m) 1.62+0.04 1.64£0.05  -1.624  0.113 (NS)
BMI (kg/m?)  30.75%2.95 29.85%324 0927  0.360 (NS)
Data are expressed as mean £ SD.
NS =p>0.05 = Not significant.
704
604 B4.75 55.75
2 50+
Xo)
o 404
=
<
; 304
B
S 204
104
0 e
Group A Group B

Fig. (1): Mean values of age in both groups.



90 1 80.35 80.2

[9) 60'

Mean valu
w B
L

Group A Group B

Fig. (2): Mean values of weight in both groups.
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The percent decrease in DBP level in both
groups A and B were 16.27% and 9.47%, respec-
tively (Table 2).

Between groups comparison:

At pre-treatment, in groups A and B, the mean
values (+SD) of DBP were 95.25+5.25 and 95.00
*+5.13, respectively. There was no statistical signif-
icant difference between the two groups (F=0.023
& p=0.880) (Table 2).

ANCOVA test was used to compare the post-
treatment values of the two groups on controlling
the effect of pre-treatment value. The results of
DBP revealed that there was a statistical significant

2.0+ . .

084 162 1.64 decreaseinitslevel in group A (79.75+6.38) when

1'6 ] compared with its corresponding level in group
3 0'4_ B (86.00+6.20) (F=16.755 & p=0.001) (Table 2,
T 124 Fig. 5).
£ 104 Table (2): Comparison between mean values of DBP in the
g 0.81 two studied groups measured at pre- and post-
é’ 0.6 - trestment.

041 Group A Group B F- p-

021 (n=20) (n=20) value value

0.0 Pre-treatment 95.25+525 95.00+5.13 0.023 0.880 (NS)

Group A Group B Post-treatment ~ 79.75:638 86.00:620 16755 0.001(S)
Fig. (3): Mean values of height in both groups. Mean difference 155 9.0
% change 16.27 L 947 11
40+ p-value 0.001 (S) 0.001 (S)
36 4 30.75 2985 Data are expressed asmean + SD.  F-value= ANCOVA test.

Group B

Group A
Fig. (4): Mean values of BMI in both groups.

Diastolic blood pressure (DBP):

Within group comparison (intra group comparison):
In group A, there was a statistical significant

decrease in the mean value of DBP measured at

post-treatment (79.75 +6.38) when compared with

its corresponding value measured at pre-treatment

(95.25+5.25) with p-value=0.001 (Table 2, Fig. 5).

Alsoin group B, there was a statistical signif-
icant decrease in the mean value of DBP measured
at post-treatment (86.00 £6.20) when compared
with its corresponding value measured at pre-
treatment (95.00+5.13) with p-value=0.001 (Table
2, Fig. 5).

NS =p>0.05 = Not significant.
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Fig. (5): Mean values of DBP in the two studied groups
measured pre- and post-treatment.

Systolic blood pressure (SBP):
Within group comparison (intra group comparison):
In group A, there was a statistical significant
decrease in the mean value of SBP measured at
post-treatment (1 37 .50+ 11 . 06) when compared
with its corresponding value measured at pre-
treatment (156.25+ 10.75) withp-value=0.001 (Ta-
ble, Fig.).
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Also in group B, there was a statistical signif-
icant decrease in the mean value of SBP measured
at post-treatment (141.75+13.01) when compared
with its corresponding value measured at pre-
treatment (154.75+11.29) with p-value=0.001
(Table 3, Fig. 6).

The percent decrease in SBP level in both
groups A and B were 12.0% and 8.4%, respectively
(Table 3).

Between groups comparison:

At pre-treatment, in groups A and B, the mean
values (£SD) of SBP were 156.25+10.75 and
154.75 £11.29, respectively. There was no statistical
significant difference between the two groups
(F=0.185 & p=0.669) (Table 3).

ANCOVA test revealed that there was a statis-
tical significant decrease in the mean value of SBP
in group A (137.50£11.06) when compared with
its corresponding level in group B (141.75+13.01)
(F=11.364 & p=0.002) (Table 3, Fig. 6).

Table (3): Comparison between mean values of SBP in the
two studied groups measured at pre- and post-

treatment.
Group A Group B F- p-
(n=20) (n=20) value value

156.25+10.75 154.75£11.29 0.185 0.669 (NS)
137.50+£11.06 141.75%£13.01 11.364 0.002 (S)

Pre-treatment

Post-treatment

Mean difference 18.75 13.00
% change 12.00 L 4 8.40 11
p-value 0.001 (S) 0.001 (S)

Data are expressed as mean + SD.
F-value = ANCOVA test.
NS =p>0.05 = Not significant.
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Fig. (6): Mean values of SBP in the two studied groups
measured pre- and post-treatment.
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Discussion

In our study, there was there was a statistically
highly significant decrease in the mean value of
SBP in both group (A&B) with percentage of
improvement 12.0% and 8.4%, respectively. There
was significant decrease in the mean value of DBP
in both group (A&B) with percentage of improve-
ment 16.27% and 9.47%, respectively.

The result of the study agreed with those of
Owen et al., (2010) who found that a simple pro-
gramme of isometric exercise, in bouts of 20min
undertaken three times a week, with a weekly
exercise time of 1h, can reduce systolic blood
pressure by about 10mmHg and diastolic blood
pressure by about 7mmHg, in <10 weeks. These
are very substantial reductions, comparable with
those achieved with a single pharmacological agent
and substantially more than the 3mmHg or so
reduction resulting from regular dynamic exercise3
or from resistance exercise. The greater reductions
in resting blood pressure for isometric exercise
compared with other modes of exercise suggest
that there might be a more powerful effect on
resting blood pressure from isometric exercise [13].

The result of the study agreed with those of
Garg, Rinku et al., (2014) who found that after10
weeks of IHG training performing 3min bouts of
IHG exercise separated by 5 minute rest period for
3times weekly for 10 weeks, there was a significant
reduction in resting systolic and diastolic blood
pressure. IHG might be simple, cost effective and
non-pharmacological method in decreasing blood
pressure [14].

The result of this study agreed with those of
Devereux et al., (2015) who found that 4 weeks of
Isometric Exercise Training induced changes in
immediate post-exercise blood pressure and index
of baroreflex sensitivity responses. Furthermore,
these altered immediate responses were associated
with training-induced reductions in resting blood
pressure. This is the first suggestion that very short-
term (immediate) cardiovascular responses follow-
ing isometric exercise may be important in defining
chronic reductions in resting SBP following a
period of IET. The significant difference in imme-
diate post-exercise SBP slope intercept suggests
that chronic exposure to an isometric exercise
stimulus may alter post-exercise SBP control.
Adaptations in immediate post-exercise responses
may be important in defining resting SBP adapta-
tions to isometric exercise training, as evidenced
by the correlation between individual adaptations
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in immediate post-exercise responses and training-
induced reductionsin resting SBP [15].

The result of these study agreed with those
Farah et al., (2017) who found that isometric hand-
grip training has been considered a promising
intervention to reduce cardiovascular risk in adults,
given the positive effects on cardiovascular varia-
bles. meta-analytical study showed areductionin
systolic blood pressure of 5mmHg in hypertensive.
Another advantage of the handgrip exerciseisits
easy implementation that allows it to be carried
anywhere, including at home [16].

Conclusion:

It could be concluded that the isometric hand
grip exerciseisasimple, cost free and non phar-
macological method in reducing blood pressure in
post menopausal women and can be used as adjunct
method in treatment of hypertension in postmeno-
pausal women.
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