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INTRODUCTION
Hypertension, conjointly called high or raised vital sign may be a 
condition within which the blood vessels have persistently raised 
pressure. it's conjointly known as as “Silent Killer” because it seldom 
causes symptom within the early stages and plenty of individuals go 
un-diagnosed (WHO, 2013). It is one of the greatest public health 
problems of our time, affecting approximately 1 billion across the 
world and resulting, directly and indirectly in more than 7million death 
per years(Guilbert JJ, 2003). Globally, cardiovascular disease (CVD) 
accounts for about 17 million deaths a year, nearly one third of the 
overall (WHO, 2013). Of these, the complication of hypertension 
account of 9.4 million deaths worldwide every year (Lim SS et al, 
2010). Hypertension can also lead to kidney failure, blindness, rupture 
of blood vessel and cognitive impairment (WHO, 2013).. Physical 
activity is usually counselled as a crucial lifestyle modication that 
may aid in the prevention of hypertension (Keith M et al, 2013).. 
Walking is one of the main activities of daily living, walk tests have 
been proposed in order to measure the state or the functional capacity 
(Jaimes Eduardo et al, 2011).

According to the American Thoracic Society, Six-Minute Walk Test 
(6MWT) is an objective measure of the functional exercise capacity in 
individuals with moderate and severe impairment of cardiovascular 
and respiratory conditions, as well as to predict morbidity and 
mortality In patients with cardio respiratory disease, oxygen 
consumption at the 6MWT does not signicantly differ from the 
maximum oxygen consumption (VO ) obtained at incremental 2 max

laboratory tests performed in a cycle ergometer (Trooster et al T, 2002). 
Thus, it is possible to adequately estimate the (VO ) by the distanced 2 max

walked at the 6-minute walk test (Victor ZD et al, 2011). 

Material &Methods 
The study is A cross sectional study, it was conducted between June 
2015 to April 2016 in the Department of Physiology, National Institute 
of Medical Sciences & Rresearch ,Jaipur

After approval of the study from the ethical committee of NIMS 
Medical College and Hospital, the subjects were selected from NIMS 
Medical College Hospital with valid consent was taken from all 
subjects.All the subjects were then subjected to 6minute walk test. 
Total 120 subjects where included according to the following inclusion 
criteria: age (30- 60 years), willing to participate, no smoking habit. 
Subjects having CVD, history of Diabetes Mellitus, Renal disease, 
Respiratory disease, Stage III hypertension and isolated hypertension 

was excluded from the study.These subjects were further subdivided 
into four groups according to JNC-VII classication i.e. normotensive, 
pre-hypertensive, stage I hypertensive and stage II hypertensive 
having 30 subjects each Anthropometric  parameters as 
Height,Weight., Body mass index (BMI ) ,Waist Circumference (WC), 
Hip circumference (HC) , Waist- hip ratio (WHR) were assessed at 
Volunteers were subjected to and familiarized with the procedure of all 
the tasks. They were asked to report in the morning between 9:00 am 
and 10:00am preferably without heavy meals and a good sleep.

Blood pressure was recorded using sphygmomanometer and 
stethoscope. The subjects were allowed to sit comfortably in a chair for 
5 minutes before recording the blood pressure. Assessment of 
functional capacity of subject was done by six-minute walk test 
(6MWT)

The following physiological parameters are studied before and after 
the test on the subjects.

Calculation of work done in 6 minutes Body weight (kg) × distance 
covered (m)/ time taken (mint 

Calculation of Vo  max2

Ÿ Energy expenditure (kcal/min) = Work done (kgm/min) * 0.0023

Finally, Kcal/min was converted to oxygen consumption by the 
following equation: -
Ÿ O (L/min) = (kcal/min)/5  2

Ÿ VO max (ml/kg/min) = [ O (L/min) ×1000) ÷ body weight (kg)2 2 

2.4Statistical Analysis
SPSS (Statistical Package for the Social Sciences, 17.0 versions for 
Window) is used for analysis. Of cardiovascular parameters and 
exercise capacity. One-way Analysis of Variance (ANOVA) test is 
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PRE-TEST POST-TEST
1. Height 1. Distance covered 

(6MWD)- recorded

2. Weight 2. Work Done
3. BMI (Body Mass Index) 3. VO2 max 
4. Waist circumference
5. Hip circumference
6. Waist hip ratio
7. Blood pressure and Pulse pressure
8. Mean arterial blood pressure
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used to evaluate the difference between the four groups for the above-
mentioned parameters.

Observation &Results
Table 1Cardiovascular parameters of the all groups
Table 1(a). Cardiovascular parameters of Normotensive 
Individuals, Control group I (n=30).

Table (Ib))Cardiovascular parameters of Prehypertensive 
individuals, Case group II (n=30).

Table I©. Cardiovascular parameters of Hypertensive I 
individuals, Case group III (n=30).

Table 1(d). Cardiovascular parameters of Hypertensive II 
individuals, Case group IV (n=30).

Table 2.  Exercise capacity parameters of all the groups
Table 2(a). Exercise capacity parameters of Normotensive 
individuals, Controls group I (n=30).

Table 2(b). Exercise capacity parameters of Prehypertensive 
individuals, Case group II (n=30).

Table 2©. Exercise capacity parameters of Hypertensive I 
individuals, Case group III (n=30).

Table 2(d). Exercise capacity parameters of Hypertensive II 
individuals, Case group IV (n=30).

DISCUSSION
Hypertension is an important risk factor for cardiovascular events. And 
that tness is inversely associated with incident hypertension in 
persons with and without cardiovascular risk factors such as obesity or 
an elevated resting blood pressure, suggesting a role for tness in at-
risk populations (Stephen P Juraschek et al, 2014).

The use of the 6MWT is recommended as a complement to the 
evaluation of patients with pulmonary and cardiovascular diseases. It 
is a useful test that is accessible, and it represents an accurate and 
efcient method of quantifying exercise tolerance (James Eduardo et 
al, 2011).

In this study, 6MWT is lower in prehypertensive (580.96±83.19 
meters) and hypertensive group (hypertensive I is 484.6± 51.85 
meters; hypertensive II is 406.5±45.49 meters) than normotensive 
group (605.9±64.18 meters), having statistical signicant difference 
(p<0.001). A case–control study by Ramos RA et al (2014) on six 
minute walk distance as marker of hemodynamic-related functional 
capacity in hypertension found that, 6MWD was inversely associated 
with hemodynamic variables and was lower in patients with 
hypertension compared with healthy control. Wanderley FA et al 
(2010) in his studies reinforces the idea that a worse cardiovascular 
prole is related with lower tness. It further supports the potential of 
6MWD to identify adverse outcome such increased systolic blood 
pressure.

The peak VO2 max is also signicantly lower in pre-hypertensive 
(44.54±6.37 ml/kg/min) and hypertensive group (i.e. hypertensive I is 
37.18±3.97 ml/kg/min; hypertensive II is 31.16±3.49 ml/kg/min) than 
normotensive group (47.29±4.99 ml/kg/min) with statistical 
signicant difference (p<0.001). Work done too was calculated as 
product of distance and body weight to estimate functional exercise 
capacity. The total amount of work done in walking 6 minutes by the 
pre-hypertensive group (6496.41±980.19 kcal/min) and hypertensive 
group (hypertensive I is 5603.45±1014.17 kcal/min; hypertensive II is 
5096.80±1009.38 kcal/min) was signicantly lower than the 
normotensive group (6665.60±1052.68 kcal/min).

Maximum oxygen consumption (Vo2 max) is the most important 
parameter of individual tness and an independent parameter of 
cardiovascular disease prognosis (Weber KT et al, 1982). There is an 
inverse relationship between VO2max values and risk of 
cardiovascular disease and all-cause mortality (Blair SN et al 1996). A 

1. CONCLUSION
Although hypertension studies are ongoing, there is an ample amount 
of research which support that provides clear evidence of the positive 
effects of exercise on lowering blood pressures in persons with 
hypertension. The encouragement of regular exercise is not only useful 
as a treatment method for individuals with hypertension, but should 
also be advocated as a means for prevention (Gavin C et al, 2007). In 
fact Franklin BA et al (2007), in his studies suggested that 
cardiorespiratory tness should be employed as the ultimate marker 
for risk stratication and health outcomes.

This study concluded that functional capacity of prehypertensive and 
hypertensive individuals is less than the normotensive individuals 
suggesting remedial intervention to increase tness levels and avoid 
future cardiovascular risks. 6- Minute walk test is a simple, effective 
tool to detect the tness levels in these high risk populations.  

Health education, lifestyle modications in regards to dietary 
interventions (DASH diet), moderation in salt intake, stress reduction, 
reducing weight and maintaining it, exercise promotion as the integral 
component should be adhered and implemented in this group to avoid 
the risk of developing hypertension and other cardiovascular 
morbidities.
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