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Abstract: The importance of a healthy lifestyle is well understood for the primary and 

secondary prevention of cardiovascular disease. Numerous studies have emphasised the 

importance of lifestyle changes as an integral component of lowering blood pressure in both 

patients with hypertension and prehypertension. Non-pharmacological interventions are an 

integral part of preventing and managing not only hypertension but also in reducing 

cardiovascular mortality and morbidity. The importance of physical activity, exercise training, 

and a healthy diet need to be reemphasised as powerful primary and secondary preventive 

tools. Therefore, physicians and other healthcare practitioners must allow time with patients to 

discuss patient goals related to non-pharmacological/lifestyle modifications. 
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Key points  

 

 Lifestyle modifications are a first line therapy for optimal hypertension management. 

 Improvements in lifestyle, including increasing physical activity levels and improving 

diet, contribute to lowering overall cardiovascular disease risk in addition to improved 

blood pressure control. 

 Regular exercise, maintenance of healthy body weight, and adhering to a healthy diet 

complement pharmacologic treatment. 
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13.1 Introduction 

The importance of a healthy lifestyle is well understood for the primary and secondary 

prevention of cardiovascular disease. Indeed, a meta-epidemiological study including 16 meta-

analyses, with nearly 400,000 participants, found no difference in mortality between exercise 

and drug interventions in the secondary prevention of cardiovascular disease and diabetes.  

 

As the majority of patients with hypertension who take blood pressure medication fail to reach 

treatment goals, non-pharmacological interventions are a promising addition to improve 

management and clinical outcomes. Numerous randomised controlled trials and real-world, 

population-based studies have emphasised the importance of lifestyle changes as an integral 

component of lowering blood pressure in both patients with hypertension and prehypertension. 

Lifestyle modification is therefore the first line antihypertensive treatment outlined in the 2020 

Global Hypertension Practice Guidelines, developed by the International Society of 

Hypertension. In this chapter, we discuss novel evidence and recommendations related to 

lifestyle modification, including exercise and nutritional components, as important 

antihypertensive therapies. Despite such guidelines, it has been estimated that nearly a third of 

the population are insufficiently physically active to maintain good health and prevent non-

communicable diseases such as cardiovascular disease, diabetes, and cancer. .  

 

13.2 Exercise 

The World Health Organization 2020 physical activity guidelines include 150-300 minutes of 

moderate-intensity physical activity, 75-150 minutes of vigorous-intensity physical activity, or 

a combination of the two, per week. This is in addition, to resistance exercise on 2 days per 

week. In the treatment and prevention of hypertension, the International Society of 

Hypertension and American College of Sports Medicine recommends moderate-intensity 

aerobic exercise (e.g., walking, jogging, cycling, yoga, or swimming) for 30 minutes on 5–7 

days per week. The aerobic training should also be supplemented with resistance or strength-

based exercise on 2–3 days per week. Patients with uncontrolled severe hypertension (i.e., 

systolic >180mmHg and/or diastolic >110 mmHg) however, should contact their physician 

before starting an exercise programme.  

 

A 2019 network meta-analysis of 391 randomised controlled trials assessed the effects of 

exercise and medication on systolic blood pressure. Of which, 197 of studies evaluated exercise 

interventions (10,461 participants) and 194 studies evaluated antihypertensive medications 
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(29,281 participants). Compared with non-exercise controls, all types of exercise (including 

combination of endurance and resistance) and all classes of antihypertensive medications were 

effective in lowering baseline systolic blood pressure. Among hypertensive populations, there 

were no significant differences in the systolic blood pressure-lowering effects of commonly 

used antihypertensive medications (-8.8 mmHg) when compared with exercise (-9 mmHg) 

(endurance (-8.7 mmHg), dynamic resistance exercise (-7.2 mmHg), or combined exercise (-

13.5 mmHg)). However, when including non-hypertensive populations in the analyses, 

antihypertensive medication was more effective at reducing blood pressure. Therefore, the 

blood pressure lowering effects of exercise seem to be more potent in hypertensive patients, 

which is nevertheless a promising message.  

 

Interestingly, exercise also promotes acute cardioprotective effects. A meta-analytic 

investigation found that regardless of participant, measurement, and intervention 

characteristics, a single bout of exercise elicits an acute 4.8 mmHg reduction in blood pressure. 

A range of risk factors contribute to hypertension, including atherosclerosis, insulin resistance, 

dyslipidaemia, upregulated sympathetic drive, and decreased beta cholinergic receptor 

sensitivity. Centrally, all of these factors can be influenced by regular exercise training, yet 

unlikely explain the observed acute antihypertensive effects. Moreover, the impact of exercise 

on traditional cardiovascular risk factors does not completely explain the beneficial effect of 

exercise on major adverse cardiovascular events and mortality. To this end, the potent 

antihypertensive effects of regular exercise may, at least in part, be explained through 

improvement in vascular function. Specifically, regular exercise training is associated with 

upregulation of endothelium-derived nitric oxide synthase, a potent vasodilator, which is 

critical to vascular tone.  

 

A combination of endurance and resistance training may be more protective than either 

modality alone. One explanation is that each modality elicits a cardioprotective effect via 

different mechanisms. Resistance exercise is often a forgotten tool in the promotion of physical 

activity and exercise training. A recent prospective study, including 72,560 men and 59,764 

women who were followed up for 4 years, found an inverse association with skeletal muscle 

mass and blood pressure as well as the number of new patients receiving antihypertensive 

medication. These findings corroborate previous longitudinal evidence, such as the Tobago 

Health Study, which found that skeletal muscle attenuation was a risk factor for incident 

hypertension. When the sample was categorised into ascending quartiles of skeletal muscle 
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mass, there was a clear dose-response relationship, with increased muscle mass associated with 

a lower incidence of hypertension in both females and males. Thus, resistance training, which 

is known to attenuate sarcopenia (and even enhance skeletal muscle mass), is a promising 

additional therapy for primary and secondary antihypertensive therapy. Skeletal muscle mass 

may therefore help elucidate the antihypertensive properties of chronic resistance training. 

Although the precise mechanisms explaining the relationship between muscle mass and 

hypertension are not yet fully understood, insulin resistance, inflammatory pathways, 

myokines, and arterial stiffness are likely involved.  

 

Whilst antihypertensive drugs have dominated the hypertensive therapy research arena, its 

affects are limited to blood pressure, often elicit negative side-effects, and do not affect muscle 

mass, vascular function, nor indeed mental wellbeing. In contrast, exercise offers a systemic 

benefit (physical, mental, and potentially social), enhances vascular function and muscle mass, 

subsequently contributing to blood pressure lowering properties, at a relatively low cost. 

Therefore, renewed attention is warranted for exercise as a non-pharmacological strategy to 

better prevent and manage hypertension via the promotion of muscle mass and vascular 

function. 

 

13.3 Diet and Nutrition 

A 2016 systematic review and meta-analysis of 24 randomised controlled trials including 

nearly 24,000 participants, estimated that the overall effect of dietary interventions on systolic 

blood pressure was -3.1 mmHg. However, studies evaluating the effect of diet on blood 

pressure are highly heterogeneous, with differences in the duration of interventions, measures 

of adherence, and participant demographics having a substantial impact on the effect. Indeed, 

the DASH diet (Dietary Approaches to Stop Hypertension), which promotes the reduction of 

sodium and the inclusion of foods rich in nutrients that may help lower blood pressure, such as 

potassium, calcium and magnesium, had the largest effect on systolic blood pressure (-7.6 

mmHg). A 2019 Cochrane systematic review and meta-analysis (30 randomised controlled 

trials; 12,461 participants) investigated the effect of the Mediterranean diet for the primary and 

secondary prevention of cardiovascular disease. They found a mean reduction of 3 mmHg on 

systolic blood pressure. A diet rich in whole grains, fruits, vegetables, polyunsaturated fats and 

dairy products and low in sugar, saturated fat and trans fats, in accordance with the 

Mediterranean diet, is recommended by the International Society of Hypertension. Table 13.3 
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summarises the quality of evidence for several nutritional components and their ability to 

reduce blood pressure or prevent hypertension.  

 

Aligned with the notion that a Mediterranean diet is protective for hypertension, a systematic 

review and meta-analysis of 7 trials and 32 observational studies found that a vegetarian diet 

was associated with a reduction in mean blood pressure compared to an omnivore diet. 

Specifically, the 7 clinical trials (311 participants) found that a vegetarian diet was associated 

with an average reduction of 4.8 mmHg (systolic) and 2.2 mmHg (diastolic) blood pressure. 

Whereas the 32 observational studies (21,604 participants) demonstrated an associated 

reduction of 6.9 and 4.7 mmHg for systolic and diastolic blood pressure, respectively.  

 

In addition to macro diet recommendations such as the DASH, Mediterranean, and vegetarian 

diets, individual food groups and even specific nutrients may also have a beneficial effect on 

lowering blood pressure (Table 13.3). For example, increasing the intake of leafy vegetables 

and beetroot, which are high in nitrates (a potent vasodilator), have been shown in meta-

analytic data of placebo-controlled randomised trials, to be associated with a dose-dependent 

reduction in blood pressure (average effect -4.4 mmHg).  

 

The effectiveness of restricting dietary sodium has also been demonstrated in more than one 

Cochrane systematic review and meta-analysis. Sodium reduction from high level intake (201 

mmol/day) to below the recommended upper level of 100 mmol/day was associated with a 

decreased systolic blood pressure by only 1 mmHg in white participants with normotension. 

However, in white participants with hypertension, this reduction increased to 5.5 mmHg. The 

effect in black and Asian populations seems to be even greater, though further research is 

needed. Further, increasing dietary potassium intake may reduce the risk of hypertension as 

shown in some observational research, though higher-quality evidence is warranted. Still, the 

ratio of sodium-to-potassium may be more important in the prevention of hypertension than 

manipulating either nutrient in isolation.   

 

NICE guidelines for management of hypertension advise health professionals to ‘discourage 

excessive consumption of coffee and other caffeine-rich products.’ Experimental studies have 

shown that caffeine can raise levels of adrenaline, noradrenaline, and cortisol, all of which can 

lead to an increase in blood pressure. However, recent literature reviews suggest an unpredicted 

protective effect of habitual coffee consumption toward the occurrence of cardiovascular 
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events. There is currently no general consensus on the effect of caffeine on blood pressure, 

with the effects of caffeine dependent on several variables such as the daily dose, coffee-

drinking habits, and patients’ pre-existing blood pressure. 

 

A 2018 systematic review and dose-response meta-analysis of 10 cohort studies (243,869 

participants) reported that the risk of hypertension was reduced by 2% with each one cup/day 

increment of coffee consumption with up to a 10% reduced risk with 8 cups/day, relative to 

non-coffee drinkers. Possible mechanisms include the diuretic and natriuretic activity of 

caffeine. Although, it is possible that it is not caffeine but other active compounds either in 

coffee or associated in diets of those with high coffee intake that may explain the dose-

dependent inverse association of coffee consumption and risk of hypertension. Other 

ingredients in coffee, such as potassium, magnesium, and antioxidants may contribute to the 

beneficial effect. In addition, Chlorogenic acid (a polyphenol found in coffee) exhibits anti-

inflammatory activity via inhibition of TNF-α and IL-6 pathways. Further research is required 

to attempt to determine a causal relationship and rule out the possibility of residual 

confounding. 

 

A large number of dietary flavonoids have been shown to elicit vascular protection, including 

antioxidant and anti-inflammatory effects as well as improving nitric oxide bioavailability and 

endothelial function. A Cochrane meta‐analysis of 40 treatment comparisons (1,804 

participants) revealed a small but statistically significant blood pressure‐reducing effect (-1.8 

mmHg) of flavanol‐rich cocoa products compared with control. Subgroup analyses 

demonstrated larger reductions in hypertensive patients (mean effect -4 mmHg systolic blood 

pressure).  

 

In addition to a Mediterranean diet, the promotion of leafy vegetables, and even following a 

vegetarian diet, a number of individual food groups and nutrients may have a positive impact 

on blood pressure either in isolation or combined with other active ingredients and 

pharmacology. Thus, diet seems to be a powerful tool for the primary and secondary prevention 

of hypertension. Nevertheless, a number of variables appear to impact the magnitude of blood 

pressure reduction when investigating the impact of nutrition. These include but are not limited 

to study design and blinding, ‘active’ versus ‘inactive’ control groups, study duration, and 

participant characteristics (age, ethnicity, health status, sex etc.). Such caveats need to be 



 7 

considered when determing the impact of an intervention, especially something as complex as 

diet.   
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Table 13.3. Quality of evidence for nutritional components and the impact on blood pressure 

reduction 

 

Strong evidence for Some evidence for Not scientifically supported 

Mediterranean-style diet   

Dietary nitrates   

Reducing dietary salt 

(sodium) 

  

Moderate coffee 

consumption 

  

Moderate tea consumption   

Omega-3 polyunsaturated 

fatty acids 

  

Dietary magnesium   

Calcium supplementation   

 Vitamin C  

 Cocoa flavonoids  

 Proteins, peptides, and 

amino acids 

 

 Coenzyme Q10  

 Melatonin  

 Aged garlic extract  

 Probiotics  

  Potassium 

  Pycnogenol 

  Taurine 

  Smoking cessation 

  Alcohol reduction 

Strong evidence refers to an evidence class of I or IIa and an evidence level of A or B 
Some evidence refers to an evidence class of IIa or IIb and an evidence level of B 
Not scientifically supported refers to an evidence class of III and an evidence level of C 
 
Evidence Class 
Class I - Evidence and/or general agreement that a given treatment or procedure is beneficial, useful, effective  
Class IIa - Weight of evidence/opinion is in favour of usefulness/efficacy  
Class IIb - Usefulness/efficacy is less well established by evidence/opinion  
Class III - Evidence or general agreement that the given treatment or procedure is not useful/effective and in some cases may be harmful 
 

Evidence Level 
Level A - Data derived from multiple randomized clinical trials or their meta-analysis  
Level B - Data derived from single randomized clinical trial or large non-randomized studies  
Level C - Consensus or opinion of the experts and/or small studies, retrospectives studies, registries 
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13.4 Smoking 

Smoking is a considerable risk to public health, responsible for over 6 million deaths 

worldwide. It is a major risk factor for several diseases, including lung cancer, coronary heart 

disease and stroke. NICE guidelines for the management of hypertension support smoking 

cessation, given the broad benefits on cardiovascular risk reduction. However, the specific 

association between smoking and blood pressure is more complicated.  

 

Epidemiological studies have generally reported lower blood pressures among current smokers 

compared with non-smokers. A recent meta-analysis of 141,317 individuals from 23 

population-based studies reported current as compared with never smoking was associated with 

lower systolic and diastolic blood pressures (-2.4 and -1.93 mmHg, respectively). Current 

smoking was even associated with a lower risk of hypertension and severe hypertension. Short-

term smoking cessation has been suggested to produce reductions in blood pressure, heart rate 

and sympathetic activity. A randomized crossover study investigated the effects of 1 week of 

smoking cessation on blood pressure and heart rate in 39 normotensive male habitual smokers. 

24-hour ambulatory blood pressure was significantly lower in the non-smoking period 

compared with the smoking period (by 3.5 mmHg systole and 1.9 mmHg diastole), as was 24-

hour heart rate (by 7.3 beats/min). However, a 4-year observational follow-up study found that 

sustained smoking cessation resulted in increased blood pressure and incidence of 

hypertension. The adjusted relative risks of hypertension in those who had quit smoking for 

<1, 1 to 3, and ≥3 years were 0.6 (95% CI 0.2 to 1.9), 1.5 (95% CI 0.8 to 2.8), and 3.5 (95% 

CI 1.7 to 7.4), respectively, compared with current smokers.  

 

Various confounding factors could explain this association of smoking cessation and 

hypertension. For example, weight gain is often reported in those who successfully quit 

smoking (i.e., smokers tend to have a lower BMI than non-smokers). However, the previously 

discussed findings demonstrated similar results among those who lost weight, gained weight, 

and maintained weight. Thus, data supports a short-term reduction in blood pressure but a 

longer-term increase for those who stop smoking. The mechanisms for this are deserving of 

future investigation.  

 

In conclusion, more research is required to elucidate the complex relationship between smoking 

and blood pressure. Current smokers have been observed to have lower blood pressures than 

non-smokers, but have higher resting heart rates, supporting the notion that smoking may exert 
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its detrimental effects on cardiovascular disease, at least partially, by increasing resting heart 

rate. Sustained smoking cessation may counterintuitively result in an increase in blood 

pressure. However, given current evidence suggests that smoking exerts its negative effects on 

the cardiovascular system via mechanisms separate to elevated blood pressure, smoking 

cessation is still one of the best things a smoker can do to improve their health. 

 

13.5 Alcohol 

The abuse of alcohol is a major public health problem and is one of the biggest avoidable risks 

for disease and death. It also carries a substantial economic burden, costing the NHS around 

£3.5 billion per year. NICE guidelines advise men and women to drink no more than 14 units 

of alcohol per week, with emphasis on spreading drinking over 3 or more days, and highlight 

the importance of alcohol-free days. However, the question of what constitutes safe alcohol 

consumption remains debated. 

 

Epidemiological and clinical studies have demonstrated that chronic alcohol consumption (>3 

drinks/day; 30g ethanol) is associated with an increased incidence of hypertension and an 

increased risk of cardiovascular diseases. The magnitude of increased blood pressure in heavy 

drinkers’ averages ~5-10 mmHg. In the Framingham cohort, there was an increase of 7 mmHg 

in mean arterial pressure when heavy alcohol users were compared with all others. The 

extensive risks of harmful alcohol intake on other aspects of health also need to be considered. 

 

According to existing evidence, not all levels of alcohol are bad; the dose makes the poison… 

or the therapy. For example, research suggests that moderate consumption of alcohol can be 

beneficial to the cardiovascular system and even reduce blood pressure. Moderate drinking is 

generally considered to be: two drinks a day for men aged <65, one drink a day for men aged 

>65, and one drink a day for women of any age. A drink is 355 mL of beer, 148 mL of wine or 

44 mL of 80-proof distilled spirits. It also seems that reducing alcohol consumption is only 

beneficial for those that drink an excessive amount. A recent systematic review and meta-

analysis including 36 trials with 2,865 participants investigated the effect of a reduction in 

alcohol consumption on blood pressure. In people who drank two or fewer drinks per day, a 

reduction in alcohol was not associated with a significant reduction in blood pressure. 

However, in people who drank more than two drinks per day, a reduction in alcohol intake was 

associated with increased blood pressure reduction. Reduction in systolic blood pressure (−5.50 
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mmHg) and diastolic blood pressure (–3.97 mmHg) was strongest in participants who drank 

six or more drinks per day if they reduced their intake by ~50%.  

 

Therefore, excessive alcohol is associated with increased cardiovascular disease risk and 

increased incidence of hypertension, particularly for heavy drinkers. Alcohol seems to have a 

biphasic effect on blood pressure; with a decreased blood pressure up to 12 hours after 

consumption and increased blood pressure >13 hours after consumption. This may explain the 

reduction in blood pressure with regular, but moderate consumption. The reduction of alcohol 

consumption seems to be increasingly beneficial with heavier drinkers, thus, heavy drinkers 

have the most to gain by reducing their alcohol intake.  

 

 

13.6 Conclusion 

 

Non-pharmacological interventions are an integral part of preventing and managing not only 

hypertension but also in reducing cardiovascular mortality and morbidity. The importance of 

physical activity, exercise, and diet need to be consistently emphasised as powerful primary 

and secondary preventive tools. Therefore, all treating physicians must allow time with patients 

to discuss patient goals related to non-pharmacological, lifestyle modifications. Finally, 

although the biggest effects are seen in the most at-risk patients, it is important to remember 

the concept: “an ounce of prevention is worth a pound of cure”.  
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