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ABSTRACT

The prevalence of hypertension worldwide is rapidly increasing 
and is projected to cross 1.5 billion adults by 2025. Reduction 
in hypertension will provide the largest benefit for premature 
cardiovascular disease mortality. Lifestyle modification, 
which primarily includes an increase in physical activity and 
alterations in diet can contribute greatly to both, prevention and 
management of hypertension. However, in terms of specific 
recommendations for these lifestyle interventions, there is  
still a need for greater evidence from randomized controlled 
trials. This article reviews some of the new data in the area 
of lifestyle modification, for the control and management of 
hypertension. Regular aerobic exercise, along with dynamic 
resistance training has shown to have a beneficial effect 
in the management of hypertension. Besides structured 
exercise, an increase in daily physical activity has proven 
benefits. An increase in cardiorespiratory fitness, has shown 
to have a positive impact on both hypertension, and reducing 
cardiovascular disease morbidity and mortality. Current dietary 
guidelines for the management of hypertension, included 
a reduction in daily sodium intake and processed foods. In 
addition, smoking cessation, control of weight and limitation of 
alcohol intake contribute to a healthy lifestyle for hypertension 
management.
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Introduction

The alarming rise in the prevalence of cardiovascular 
disease (CVD) has prompted the need for various 
interventions to help curb the increase in morbidity and 
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mortality from CVD. Hypertension (HT) has long been 
recognized as a major risk factor for CVD. The estimated 
total number of adults with hypertension worldwide 
in the year 2000 was 972 million; 333 million (329–336 
million) in economically developed countries and 639 
million (625–654 million) in economically developing 
countries.1 The number of adults with hypertension in 
2025 is predicted to increase by about 60% to a total of 
1.56 billion (1.54–1.58 billion). In India, the prevalence of 
HT has been rising, along with the burden of CVD. The 
prevalence of HT has risen over the past decades from 5 
to between 20 and 40% in urban areas and 12 to 17% in 
rural areas.2,3 Recently, it has been seen that a reduction in 
HT prevalence provided the largest benefit for premature 
CVD-specific mortality.4 Prevention and control of HT 
should, therefore, be a worldwide health priority.

Lifestyle Modifications to Treat Hypertension

The use of non-pharmacological interventions for the 
prevention and control of HT have received attention 
as a crucial component by various global organi
zations.5,6 Adoption of healthy lifestyles is important 
for the management of HT. Lifestyle modifications 
reduce BP, prevent or delay the incidence of HT, enhance 
antihypertensive drug efficacy, and decrease cardio
vascular risk.7

It is clear that there is a great need to promote non-
pharmacological interventions in order to establish 
control and management of HT and to prevent mortality 
and secondary comorbidities. The following sections will 
briefly review how various lifestyle interventions (i.e. 
exercise, cardiorespiratory fitness, physical activity and 
diet) work towards controlling HT.

Exercise and Hypertension

Exercise has been found to have numerous cardiovascular 
benefits and has been the mainstay of interventions for 
the prevention and control of various risk factors for 
CVD8,9 (Table 1). 

Based on evidence from previous trials, various 
organizations put forward exercise training guidelines 
specifically targeting HT. Recently, Pescatello et al 
summarized these recommendations given by the 
American Heart Association/American College of 
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Cardiology, Joint National Commission (JNC)-7 and 8, 
American College of Sports Medicine, European Society 
of Hypertension/European Society of Cardiology and 
the Canadian Hypertension Education Program.10 
These various statements have reported blood pressure 
reductions with exercise training in the ranges of 1 to  
9 mm Hg.

Most exercise programs have focused on aerobic 
training with the following prescription:
•	 Frequency: 3 to 7 days/week
•	 Intensity: Moderate
•	 Type: Aerobic
•	 Time: 30 to 60 minutes per session

Resistance Training

In addition to aerobic training, resistance training has 
also been used in the management of HT. A meta-analysis 
by Cornelissen et al found that SBP and DBP reduced by 
3.5 and 3.2 mm Hg respectively; irrespective of the type 
of resistance training (i.e. dynamic or isometric resistance 
exercise).11 This showed that resistance training did in 
fact reduce blood pressure and was contrary to what was 
thought earlier.

The same group also conducted a systematic review 
and meta-analysis of randomized controlled trials to 
compare the effects of endurance training, dynamic 
resistance training, isometric resistance training, or 
combined endurance and resistance training on the 
magnitude of change in SBP and DBP in subclinical 
populations.12 Their results demonstrated that endurance 
training, dynamic resistance training, combined training, 
and isometric resistance training significantly reduced 
DBP and all except combined training reduce SBP. 
The interesting finding was that isometric resistance 
also reduced BP significantly. In the past, this type of 
resistance training was avoided, due to the fear that it 

led to an exaggerated BP response.12 However, at the 
present time there is not sufficient data to recommend 
isometric resistance training for patients with HT. Their 
analysis also suggested that in those with HT, endurance 
training might be superior to dynamic resistance 
training or combined training. Further analysis showed 
that exercise programs shorter than 6 months induced 
larger reductions in blood pressure when compared with 
programs of longer duration. This is due to decreasing 
adherence in the programs of longer durations.

At present, it would be prudent to advise dynamic 
resistance training 2 to 3 days of the week as an adjunct 
to aerobic training.

In addition to the younger age groups, the role of 
exercise training should be greatly emphasized especially 
in the elderly. Hypertension has been seen to progress 
with aging.13 This is due to the multiple effects aging 
has on the body. These include, an increase in pro-
inflammatory markers (TNFa, IL-6) which in turn cause 
endothelial dysfunction resulting in arterial stiffening 
and HT. Exercise training has shown to improve all 
these factors which helps in controlling HT and other 
risk factors associated with aging.14,15 

High Intensity Interval Training

In addition to aerobic and resistance training, recently, 
high intensity interval training (HIIT) has gained a 
prominent place in the prevention and control of HT. 
High intensity interval training is an exercise intervention 
which consists of several brief bouts (typically 15 seconds 
to 4 minutes) of high-intensity exercise (typically >85% 
of maximum heart rate or aerobic capacity) separated by 
recovery periods of lower intensity aerobic exercise or 
rest.16 Studies have shown that similar results have been 
obtained with HIIT.17 However, it is important to keep 
in mind that the time spent exercising is for a shorter 
duration when compared to aerobic and resistance 
training. As an extension to HIIT, running has been found 
to have a reduction in all-cause and CVD mortality by 
30 and 45%, along with an improved survival by 3 and 
4.1 years, respectively.18 However, prescribing such high 
intensity exercise requires careful consideration and 
proper evaluations by exercise trained professionals 
(e.g. exercise physiologist or physical therapist) prior to 
initiating such programs.

Cardiorespiratory Fitness and Hypertension

Cardiorespiratory fitness has a role to play in the pre
vention and management of HT. The recently published 
results from the Henry Ford Project found that individuals 
who could achieve ≥12 METs had a 20% lower risk of 

Table 1: Effects of exercise training on  
various cardiovascular risk factors8,9

Cardiovascular risk factor Effects with exercise training
Autonomic function Improves heart rate variability 

and heart rate recovery
Inflammation Reduces pro-inflammatory 

markers (hsCRP)
Lipids Reduction in total cholesterol, 

triglycerides and LDL
increase in HDL

Obesity Reduces BMI, percentage 
fat and improves metabolic 
syndrome

Blood sugar Improves blood sugar control 
in diabetics

Quality of life Improves quality of life and its 
components

Psychological Improves depression and anxiety



Aashish Contractor, Abraham Samuel Babu

70

incident HT compared to participants achieving <6 METs 
(HR: 0.80; 95% CI: 0.72–0.89).19 What is interesting is that 
this is not influenced by age, sex, ethnicity, obesity, resting 
blood pressure and diabetes. Similar findings were also 
seen among the elderly.20 The genetics fitness obesity 
and risk of hypertension (HYPGENE) study found that 
cardiorespiratory fitness was the strongest predictor for 
HT with each 1 MET increase being associated with a risk 
reduction for HT by 19% (95% CI, 12–24%).21 Considering 
the benefits of exercise and the significant risk benefit 
with improved cardiorespiratory fitness, there is a great 
emphasis to improve cardiorespiratory fitness through 
any form of exercise training.

Physical Activity and Hypertension

An increase in physical activity (PA) has received great 
emphasis for the prevention of various CVD risk factors 
in the recent past. Studies have shown that physical 
inactivity or sitting time increased the risk of mortality 
with hazard ratios of 1.02 (95% CI, 0.95–1.09), 1.15 (1.06–
1.25), and 1.40 (1.27–1.55) for sitting times ranging from  
4 to <8 hours/day, 8 to <11 hours/day, and >11 hours/day) 
when compared to those who sat <4 hours/day.22 Physical 
activity works through numerous mechanisms similar 
to exercise training that help to improve the control of 
HT (Fig. 1).23

It is, therefore, no surprise that PA promotion using 
a pedometer has found to decrease blood pressure by 
3.8/0.3 mm Hg. A recent meta-analysis of all randomized 
controlled trials found when compared to usual care, 
PA promotion reduced SBP with ranges between 5 and 
15 mm Hg, with no significant change in DBP.24 Similar 
findings were also seen across ethnicities. Despite the 
strong rationale for PA promotion, there continues to 
be limited funding available for various PA research.25

Diet and Hypertension

Diet is an important component of any lifestyle inter
vention. The most common diet used in HT is perhaps 

the dietary approach to stop hypertension (DASH) diet. 
This diet is rich in fruits, vegetables, low fat or nonfat 
dairy and also includes whole grains, lean meats, fish 
and poultry and nuts and beans. In short, it is high in 
fiber and low to moderate in fat. This diet has been 
found to reduce systolic and diastolic blood pressure by 
5.2 mm Hg (95 % CI – 7.0 to – 3.4; p< 0.001) and 2.6 mm Hg 
(95 % CI – 3.5, to – 1.7; p < 0.001) in a recent meta-analysis.26 
A Mediterranean diet supplemented with extra-virgin 
oil or nuts has been shown to reduce the incidence of 
major cardiovascular events. The diet is fairly similar to 
the DASH diet, but also includes a high intake of olive 
oil.27 A recent Cochrane review found that with moderate 
reduction in dietary salt intake by ~4.4 gm/day there was 
a mean reduction in blood pressure by 4.18 mm Hg (95% 
CI: –5.18 to –3.18) and 2.06 mm Hg (95% CI: –2.67 to –1.45) 
for systolic and diastolic blood pressure, respectively.28 
Most dietary guidelines advocate lowering sodium intake, 
and consuming no more than 2400 mg of sodium per 
day. It has also been suggested that further reduction of 
sodium intake to 1500 mg per day, could result in greater 
reduction in BP.29

Several studies have shown a BP-reducing effect by 
potassium intake either by consumption of more fruits 
and vegetables, salt-substitutes and enrichment, or 
supplementation; and these studies suggest that it also 
plays a cardioprotective role. The BP-lowering benefit 
has been shown in both normotensive and hypertensive 
individuals.30 Dietary advice is crucial to the prevention 
and control of HT. It has been shown that with dietary 
advice, reduction in SBP by 2.6 mm Hg (95% CI 1.31 to 
3.91) and DBP by 1.4 mm Hg (95% CI 0.68 to 2.22) can be 
achieved in 3 months.31 Traditionally, salt consumption 
in diet has been the main subject of focus, but in recent 
years, there is data emerging, which indicate that added 
sugars, particularly fructose, may lead to an increase in 
BP.32 A recent meta-analysis of randomized control trials 
of the effect of dietary sugars on BP showed that in trials, 
which were greater than 8 weeks in duration, the mean 
difference of systolic and diastolic BP, was 6.9 mm Hg, 
and 5.6 mm Hg, respectively.33 Industrially, processed 
foods are a large source of sodium in the diet, but they 
are usually also high in added sugars. 

Discussion

Hypertension is a major risk factor for CVD. At the 
present moment, there is substantial lack of evidence on 
many issues surrounding BP treatment and management, 
including exercise prescription.10 Nonpharmacological 
interventions using exercise, physical activity and diet 
help in the prevention and control of HT, and should be 
the mainstay of lifestyle recommendations. In addition, 

Fig. 1: Mechanisms by which physical activity prevents and 
controls hypertension23
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for overall and cardiovascular health, those who smoke 
should be strongly advised to quit. For those who are 
overweight, weight loss of as little as 10 lbs (4.5 kg) 
reduces BP and/or prevents HT in a large proportion 
of overweight persons.7 Regular physical activity of 
moderate intensity, of 30 minutes or more on most days 
of the week, is recommended for both the prevention 
and management of HT. In addition, resistance training 
on 2 or 3 days of the week is recommended. Dietary 
recommendations, include reduction in sodium intake 
and limiting sodium intake to no more than 2,400 mg 
per day. Recent data also implicate an excess of sugar 
in the diet as a contributing factor towards HT, and the 
recommendation is to limit the intake of sugar and salt, 
especially in processed foods.

With recent advancements in technology, there is 
a need to study how social media and technology can 
be used to help control HT better. The utilization of 
home-based programs and physical activity promotion 
programs are in their infancy and need to be explored 
in greater detail. These can help in adherence to lifestyle 
modifications and can have an impact on the prevention 
and control of HT and indirectly on the CVD burden.
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