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INTRODUCTION:

Blood pressure can be defined as the pressure exerted by 
blood on the walls of the blood vessels and it repeated systolic or 
diastolic blood pressure measurements higher than the accepted 
normal values for age and gender are classified as either pre 
hypertension or hypertension.1 in hypertensive individuals  heart 
is overburdened as to overcome the increased systemic pressure 
for delivering blood to peripheral tissues thereby  straining the 
heart and arteries.1High blood pressure is a major risk factor for 
heart disease, stroke and kidney failure. Hypertension by itself is a 
part of major cardio-vascular disease causing cluster and is no 
longer regarded as a singular entity. Hypertension is almost always 
accompanied by obesity, diabetes, kidney disease or many other 
co-existing lifestyle disorders.

High blood pressure is one of the most important modifiable 
risk factors for cardio-vascular disease, with an alarming statistics 
of 9.4 million premature deaths worldwide.2 Epidemiologists 
estimate that by 2025, nearly 1.56 billion adults will be 
hypertensive; given an  additional 60% surge in comparison to the 
hypertensive population in the year 2000. In 2008 40% of the 
global population aged 25 and above was found to be hypertensive 
.For South-East Asia region, 36% of adult populations have 
hypertension. In India, about 33% urban and 25% rural Indians 
are hypertensive.3This rising epidemic reflects the profound 
changes in society and in behavioral patterns of communities over 
recent decades. Among non communicable diseases, 

hypertension, with all its variants, affects the entire spectrum of 
the population, including males, females, and even the children in 
our country.4

       In 2001, the association of physicians of India (API), 
Cardiological society of India (CSI), The Indian College of 
Physicians (ICP), and The Hypertension Society of India (HSI) 
developed the first Indian guidelines for the management of 
hypertension.5 The  second Indian guidelines were published in 
2007. Recently in 2013; API has published the third Indian 
Guidelines on Hypertension (I.G.H.) III to align them with the 
current best evidence.6 Table no. 1 summarizes a classification of 
blood pressure for adults (age 18 and older).

      This classification is for individuals who are not taking 
antihypertensive medication and who have no acute illness. 
Reducing the blood pressure can decrease cardiovascular risk and 
this can be achieved by lifestyle modification which is the 
foundation of preventive management in individuals with 
cardiovascular disease risks such as obesity, hypertension, 
dyslipidemia, and diabetes. Alteration in lifestyle is usually advised 
as the first line of treatment before initiation of or in addition to 
drug therapy in hypertensive patients. Physical activity is one of 
the primary preventive measures against hypertension.7There is 
dearth of literature on isometric handgrip training and reduction 
of blood pressure among hypertensive population in India; hence 
the need of the study is to expand the limited data whether 
isometric exercise training is effective in lowering blood pressure. 
This study is aim to evaluate the effectiveness of isometric 
handgrip exercise training on blood pressure in stage I 
hypertensive individuals. Objectives of the study was to compare 
the pre and post effect of isometric handgrip exercise training on 
blood pressure changes in stage I hypertensive individuals. 
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Aim: To evaluate the effectiveness of isometric handgrip exercise training on blood pressure 
in stage I hypertensive individuals. Methods: participants were screened for inclusion criteria. 
Measurement of blood pressure was assessed as per standard guidelines utilizing a cardiac 
multipara monitor. Isometric exercise protocol was derived from maximal voluntary 
contraction (MVC) values of participants and asked to perform the isometric contraction of 
dominant hand at 30% of MVC for 3 minutes and repeat for 5 times with rest of 1 minute after 
each bout of contraction Blood pressure was measured after a rest of 1 min. This exercise 
protocol was repeated 3 times/week for 10 week. Baseline Blood pressure readings were 
compared with the blood pressure after exercise training of 10 weeks.  Results: Statistical 
analysis was done by using SPSS 17 version of IBM. To check the difference between baseline, 
1st week, 5th week and 10th week, repeated measures of ANOVA was used. The significant level 
was considered at p < 0.0001. Conclusion: The study concludes that isometric handgrip 
exercise reduces blood pressure in patients with stage I hypertension after 10 weeks of 
isometric handgrip exercise training.
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MATERIALS AND METHODS :

       This study followed a quasi experimental design to find out 
the effectiveness of isometric handgrip exercise training on 
blood pressure in stage I hypertensive individuals. Requisite 
permission and approval was obtained from head of the 
Institution and Institutional Ethical Committee before the 
commencement of work. Sample size was statistically calculated 
and Confidence level set at 95%. Seventy three people were 
screened for the inclusion criteria referred by the medical OPD of 
the tertiary health care center. Statistically effective sample size 
was sought to be 47 with 5% attrition rate thereby attaining a 
sample size of 50 participants. Participant included for the study 
varied from age groups 18 – 60 yrs irrespective of their gender 
and were assessed for their height (cm) and body weight (kg). 
This data was further assessed to document the body mass index 
(BMI) of the participants. Individuals diagnosed with stage 1 
Hypertension as per the guidelines by the Indian Society of 
Hypertension published in 2013 were included in study. 
Participant on oral anti-hypertensive drugs, Chronic smokers, 
Non cardiac causes of hypertension, recent cardiac surgery, 
chronic illness like carcinoma, neurological conditions affecting 
upper limb, recent upper limb fractures were excluded from the 
study. Measurement of blood pressure was assessed as per 
standard guidelines utilizing a cardiac multipara monitor 
(Drager, Germany; Vista 120). Isometric exercise protocol was 
derived from maximal voluntary contraction (MVC) values of 
participants. For the initial MVC values participants were asked 
to compress the handle of the Jamar hand held dynamometer 
(Lafayette instrument company, USA) with their dominant hand 
stabilized in mid-prone position .the maximum effort of the 
contraction was held for 4-5 seconds and isometric contraction 
was recorded. Three attempts were given with a pause of 10 
seconds between each attempt. Mean average of the three 
readings was considered as MVC. Participants were instructed to 
avoid Valsalva maneuver during the treatment session and asked 
to perform the isometric contraction of dominant hand at 30% of 
MVC for 3 minutes and repeat for 5 times with rest of 1 minute 
after each bout of contraction Blood pressure was measured 
after a rest of 1 min. This exercise protocol was repeated 3 
times/week for 10 week. Baseline Blood pressure readings were 
compared with the blood pressure after exercise training of 10 
weeks.

RESULTS: 

Statistical analysis was done by using SPSS 17 version of IBM. 
To check the difference between baseline, 1st week, 5th week 
and 10th week, repeated measures of ANOVA was used. The 
significant level was considered at p<0.0001.

Table 6: Comparison of SBP (mmHg) at baseline, first week, 
fifth week and tenth week 

 On comparison of SBP at baseline, 1st week, 5th week and 
10th week using repeated measures of ANOVA ,it showed 
extremely significant difference (<0.0001)

Table 6: Comparison of SBP (mmHg) at baseline, first week, 
fifth week and tenth week 

 On comparison of SBP at baseline, 1st week, 5th week and 
10th week using repeated measures of ANOVA ,it showed 
extremely significant difference (<0.0001)

The ethical approval was taken from the institutional 
ethical committee.

73 subjects were screened for inclusion criteria and of 
them 50 subjects were included.

Informed consent was taken from the subjects

Mean value of MVC was obtained.

Subject performed the isometric contraction of dominant 
hand at 30% of MVC using Jammer hand held 
dynamometer for 3 minutes and repeat for 5 times with 
rest of 1 minute after each bout of contraction.

This exercise protocol was repeated 3 times/week for 10 
weeks.

Table 6.1: Turkey Post hoc test for SBP 

To check the difference between two intervals, Turkey post hoc 
test was conducted. There is extremely significant difference 
between all intervals (<0.0001)

(If the value of q is greater than 3.681 then the p value is less than 
0.05.) 

Blood pressure measured at the end of 10 weeks 

Data analysis &statistics was done. 

Flow chart
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Figure 5 : Graph showing decrease in SBP from baseline to 
10th week.

Table no 7: Comparison of DBP at baseline, first week, fifth 
week and tenth week 

On comparison of DBP at baseline, 1st week, 5th week and 10th 
week using repeated measures of ANOVA ,it showed extremely 
significant difference (<0.0001)

Table 7.1: Post hoc test for DBP 

To check the difference between two intervals, Turkey post hoc 
test was conducted. There is extremely significant difference 
between all intervals (<0.0001)

(If the value of q is greater than 3.681 then the p value is less than 
0.05.)

Figure 6: Graph showing reduction in DBP level from 
baseline to 10th week

FIGURES : 

Figure 1: Pie diagram showing age wise distribution of cases 
in study group 

Figure 1 illustrates age wise distribution of subjects. The mean 
age of study subjects was 39.08 years. There were 12 % subjects 
in age group of 30-40 years, 36 % subjects in 41-50 years of age & 
52 % subjects in 51 – 60 years of age. 

Figure 2: Pie diagram showing gender wise distribution of 
cases in study group

    Figure 2 illustrates  gender wise distribution of study subjects. 
There were 40% females & 60%    males who completed the 
study

Figure 3: Pie diagram showing BMI (kg/m2) wise 
distribution of cases in study group

    Figure 3 illustates  BMI wise distribution of study subjects. 
There were 4% subjects of  30 and above   kg/m2 , 34 % 
population were between 25 -29 kg/m2 ,62% population were 
less than 25 kg/m2 females & 60% males who completed the 
study.  
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Figure 4:  Pie diagram showing duration of blood pressure 
(months) wise distribution of cases in study group 

Figure 4 illustrates duration (months) wise distribution of study 
subjects. The mean duration of hypertension in the study 
subjects was 24.56 months. 

TABLES : Table no. 1: Classification of hypertension as per 
API guidelines (2013)

Figure 5:  Graph  showing decrease in SBP from baseline to 
10th week.

Figure 6 :Graph showing reduction in DBP level from 
baseline to 10th week

TABLES : 

Table no. 1: Classification of hypertension as per API 
guidelines (2013)

Table 2: Age (yrs) wise distribution of cases in study group

Table 2 illustrates age wise distribution of subjects. The mean 
age of study subjects was 39.08 years. There were 12 % subjects 
in age group of 30-40 years, 36 % subjects in 41-50 years of age & 
52 % subjects in 51 – 60 years of age.

Table 3: Gender wise distribution of cases in study group

     Table 3 illustrates gender wise distribution of study subjects. 
There were 40% females & 60% males   who completed the 
study.
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Table 4:BMI (kg/m2) wise distribution of cases in study 
group

     Table 4 illustrates BMI wise distribution of study subjects. 
There were 4% subjects of  30 and above   kg/m2 , 34 % 
population were between 25 -29 kg/m2 ,62% population were 
less than 25 kg/m2 females & 60% males who completed the 
study.  

Table 5: Blood pressure duration (months) wise 
distribution of cases in study group

     Table 5 illustrates duration (months) wise distribution of 
study subjects. The mean duration of hypertension in the study 
subjects was 24.56 months. 

Table 6: Comparison of SBP (mmHg) at baseline, first week, 
fifth week and tenth week 

 On comparison of SBP at baseline, 1st week, 5th week and 10th 
week using repeated measures of ANOVA ,it showed extremely 
significant difference (<0.0001)

Table 6.1: Turkey Post hoc test for SBP 

To check the difference between two intervals, Turkey post hoc 
test was conducted. There is extremely significant difference 
between all intervals (<0.0001)

(If the value of q is greater than 3.681 then the p value is less than 
0.05.)

Table no 7: Comparison of DBP at baseline, first week, fifth 
week and tenth week 

 On comparison of DBP at baseline, 1st week, 5th week and 10th 
week using repeated measures of ANOVA ,it showed extremely 
significant difference (<0.0001)

Table 7.1: Post hoc test for DBP 

To check the difference between two intervals, Turkey post hoc 
test was conducted. There is extremely significant difference 
between all intervals (<0.0001)

(If the value of q is greater than 3.681 then the p value is less than 
0.05.)

DISCUSSION:

       High blood pressure or hypertension is the most common 
chronic medical problem in India. Individuals with stage I 
hypertension can be asymptomatic for years until its 
complications like stroke, myocardial infarction, renal 
dysfunction or visual problems are observed.13 Aim of the 
present study was to evaluate the effectiveness of isometric 
handgrip exercise training on blood pressure in stage I 
hypertensive individuals. Fifty stage I hypertensive participants 
irrespective of their genders were included in the study. Out of 50 
participants, 30 were males and 20 were females. Mean duration 
of hypertension was 24.56 months.( Mean ±SD = 24.56±72.58) 
This findings of the present study are in accordance with the 
study done by Saswata Ghosh ,Simantini Mukhopadhyay et al. to 
find out differences in the risk profile of hypertension. In their 
study they concluded that the prevalence of hypertension in 
females was lower than that in males at a younger age.14they 
hypothesized that observed sex differences in hypertension may 
be in part due to biological sex differences and differences in risk 
factors, such as BMI, smoking, and physical activity.15,16The 
prevalence of hypertension in females was lower than males at a 
younger age, which corroborates the literature indicating the 
r o l e  o f  e s t r o g e n  a s  a  p r o t e c t i v e  f a c t o r  u n t i l  
menopause.17Estrogen exerts different cardiovascular effects, 
including vasorelaxation, sympatho-inhibition and prevention 
of vascular remodeling. It leads to decreased aortic stiffness 
through activity on the endothelium and smooth muscle cells, all 
of which together acts as a protective factor against 
hypertension.18 Alcohol consumption among males had a 
positive and significant effect on hypertension.19,20  
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109.47±24.77) after 10 weeks (p<0.001), which was statistically 
significant. Mostoufi- Moab S et al. described the mechanism 
which is responsible for fall in blood pressure. They advocated 
that regular exercise training, leads to higher capillary density, 
increased mitochondrial density, activation of oxidative 
enzymes, and increased O2 extraction in the skeletal muscle. 
Increased vascular flow lowers interstitial concentrations of 
metabolites, causing less stimulation of mechanoreceptors, 
therefore isometric exercise training has been shown to 
decrease SNS activity and to increase baroreflex sensitivity 
concomitantly with a decrease in blood pressure in hypertensive 
patients.11The vascular endothelium is also likely to contribute 
to exercise-induced decrease in blood pressure. The 
endothelium shares a functional antagonism with the SNS 
efferents in maintaining vessel tone.28Endothelium-dependent 
dilation is impaired in patients with hypertension.29,30  
Emerging evidence suggests that exercise improves endothelial 
function and reduces blood pressure in hypertensive patients 
through the release of endothelium-derived relaxing factors 
such as nitric oxide, which is stimulated mainly by the rise in 
shear stress occurring during exercise.31,32 Various authors 
have concluded that during isometric training, chemoreceptor 
reflex responsible for sympathetic nerve activity is reduced and 
thus causing reduction of sympathetic nerve reaction to 
sympathetic nerve activity which leads to decrease in resting 
blood pressure over a period of time.33 

      Results of the present study are in accordance with the study 
done by Rinku Garg, Varun Malhotra, Avnish et al. they conducted 
a study to evaluate the effect of isometric handgrip exercise 
training on resting blood pressure in normal Healthy Adults. 
Their results showed that there was a significant reduction in 
resting blood pressure following 10 week of exercise training. 

Systolic BP as well as Diastolic BP reduced significantly 
(p<0.001). Therefore they concluded that isometric handgrip 
exercise training might be a simple, effective, inexpensive and 
n o n - p h a r m a c o l o g i c a l  m e t h o d  i n  l o w e r i n g  b l o o d  
pressure.9Another study done by Mark B. Badrov et al. supports 
the results in which they investigated, normotensive women, the 
effects of two different doses of isometric handgrip training on 
resting BP, and explored improved resistance, vessel endothelial 
function and heart rate variability (HRV). The possible 
mechanisms of BP reduction may be Resting Blood Pressure, 
HRV and resistance in vessels endothelial function. They 
concluded that the IHG training lowers resting systolic BP and 
improves resistance vessel endothelial function independent of 
training dose in normotensive women.10

       Similarly Claudio Gil Soares de Araújo et al got the same 
results when they conducted a study to find out the 
hemodynamic responses to an isometric handgrip training 
protocol. They concluded that isometric handgrip training was 
well tolerated by patients undergoing exercise programs, 
resulting in a temporary and modest hemodynamic effect, 
without inducing brisk cardiac vagal inactivation, characteristic 
of dynamic and short exercises.12Reductions in blood pressure 
are seen within 10 weeks after starting an exercise training 
program. This result could reinforce motivation in patients. 
However, it should be remembered that the effect of exercise 
training are rapidly vanished after quitting regular physical 
activity.8Hence, patients have to be educated on this issue and be 
continuously encouraged to be physically active. It is important 
to bear in mind that exercise therapy must be continued all

 The mean age of stage I hypertensive included in this study 
was 39.08 years.(Mean ±SD = 39.08±6.61)  The study done by Dr 
Jitendra Ingole, Dr Rishi Patel et al supports our findings. They 
conducted a study to evaluate prevalence of hypertension in 
young adult patients and concluded that prevalence of 
hypertension was significant in the young adult population. So it 
implies the importance of preventive intervention in young 
adults to avoid development of further complications.21

      Body Mass Index (BMI) of all participants was calculated of 
which 34 % had normal BMI, 64 % were overweight, and 4 % 
were from Class I obesity. Our results shows positive correlation 
between BMI and number of people affected with stage I 
hypertension. Cross-sectional and longitudinal studies 
document an association of blood pressure with body weight and 
a positive correlation for blood pressure increases over time 
with weight gain. Environmental (e.g. diet content, physical 
activity, level of “stress”), physiological and genetic factors 
influence the impact of obesity on arterial pressure.22,25 The 
relationship between waist–hip ratio and blood pressure 
appears to be independent of BMI.26

      Mainstay of treatment for stage I hypertension is lifestyle 
modification, which includes physical activity and dietary 
modification. Physical activity is one of the primary preventive 
measures against hypertension.27The efficacy of drugs is 
affected by physical fitness/activity status. Persons who are less 
active and healthy have a 30% to 50% greater risk for high blood 
pressure. Physical activity and cardio-respiratory fitness are 
inversely related to BP and the prevalence of hypertension. Static 
exercises are important component of a fitness program and 
have produced positive outcomes for cardiovascular 
functioning, psychosocial well-being and endurance.28      

The results derived after the isometric exercise training 
performed 3 times/week for 10 weeks demonstrated significant 
improvement in outcome measures i.e. blood pressure in stage I 
hypertensive individuals.In the present study there was rise in 
blood pressure following isometric handgrip exercise training 
among the stage I hypertensive individuals during first week of 
training. Systolic blood pressure rose from 146.66 mmHg (Mean 
±SD= 146.66±5.06) in the rest week to 148.32mmHg (Mean 
±SD= 148.32 ±5.02) after a week (p<0.001), which was 
statistically highly significant. Diastolic blood pressure rose from 
115.98 mmHg (Mean ±SD= 115.98±26.37) in the rest of the wk to 
117.48mmHg(Mean ±SD= 117.48±26.53) after a week 
(p<0.001), which was found to be of higher statistical 
significance.As during exercise, there are higher concentrations 
of metabolites like lactic acid and adenosine that are detected by 
metabolite-sensitive nerve endings within the skeletal muscle 
interstitium. These substances increase the discharge of group 
IV (mechanoreceptor) afferent fibers, initiating a potent reflex 
that increases sympathetic nerve activity which thereby leads to 
vasoconstriction and is responsible for the development and 
maintenance of a hypertensive state.  

          There was decrease in blood pressure following 10 weeks 
of regular isometric handgrip training among the stage I 
hypertensive individuals. Systolic blood pressure reduced 
from146.66 mm Hg (Mean ±SD= 146.66±5.06) in the rest week 
to 138.06 mmHg (Mean ±SD= 138.06±5.23) after I0 weeks 
(p<0.001), which was statistically significant. Diastolic blood 
pressure reduced from 115.98 mmHg (Mean ±SD= 
115.98±26.53) in the rest week to I09.47mmHg (Mean ±SD= 
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 lifelong .Future studies can be conducted with large sample size 
for getting better results. Study duration can be increased to 
evaluate long term effects of isometric handgrip training. 
Occupation and activity level should be taken into the 
consideration. 

Clinical implications: 

Isometric handgrip exercise reduces blood pressure in 
patients with stage I hypertension. Isometric handgrip exercises 
can be used as a measure to lower the blood pressure prior to 
vigorous aerobic exercises. 

Limitations: Sample size was too small. Long term effect of 
isometric exercise was not evaluated. 

CONCLUSION:

 The study concludes that isometric handgrip exercise 
reduces blood pressure in patients with stage hypertension after 
10 weeks of isometric handgrip exercise training 
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