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Abstract

This article forms the seventh part of the series on the role of lifestyle modification in general practice with specific reference to hypertension. 

Hypertension is defined as sustained resting blood pressure (BP) above 140/90 mmHg. Approximately 17% of the adult westernised population suffer 

from this disease. In most cases (> 90%) the cause is unknown and this is referred to as essential or primary hypertension. Untreated hypertension 

is associated with an increased risk of cerebrovascular disease, heart failure, kidney disease, and coronary artery disease. Lifestyle modifications 

to introduce healthy behavior are important in both the prevention and management of hypertension3 and details of these interventions are provided 

in this article. 
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Introduction

The most comprehensive estimates of the prevalence of hypertension 

in South Africa are provided by the first Demographic and Health Survey 

(SADHS) that was conducted in 1998.  Using a cut-off of 140/90 mmHg, 

the prevalence rate, in both genders, was estimated to be 21%. Yet, in 

another cross-sectional study of adults conducted in a private setting, 

55% of subjects had BP readings above 140/90 mmHg.1 Hypertension 

was particularly prevalent amongst African subjects with 59% being 

affected. In the Heart of Soweto Study, 56% of predominantly black 

Africans, who attended the cardiac clinic at Chris Hani Baragwanath 

Hospital in Soweto, were diagnosed as hypertensive.2 

Lifestyle modifications to introduce healthy behaviour are important in 

the primary prevention of high BP, and are an imperative part of the 

management of the patient with established hypertension3 yet details 

of these interventions are seldom provided to the general practitioner. 

The lifestyle interventions shown to attenuate blood pressure, reduce 

cardiac risk and enhance the effects of antihypertensive medications 

include regular physical exercise, dietary modification and weight loss, 

stress management and smoking cessation.3

Regular physical exercise 

It is well established that participation in regular physical exercise leads 

to a lower risk of all-cause morbidity and mortality. Indeed, physical 

inactivity is associated with up to a two-fold risk of both hypertension 

and coronary artery disease.4 Thus there are important benefits to the 

public health recommendations to participate in 30 minutes of moderate 

to vigorous physical activity on most days of the week.

In individuals with pre-hypertension (120/80 to 139/89 mmHg) lifestyle 

intervention including physical activity, optimal nutrition and weight 

management, and stress reduction prevented the onset of hypertension 

in almost 40% of individuals.5

There is compelling evidence that exercise training reduces blood 

pressure in hypertensive patients.6,7 Because of differences among 

studies in the type, intensity, and duration of exercise and baseline blood 

pressure, there is wide variation in the magnitude of blood pressure 

reduction across studies. A study conducted in 2003 reported a decrease 

in blood pressure of about 6/6 mm Hg with 30 to 60 minutes of physical 

activity per week in previously sedentary hypertensive subjects.8 Two 

meta-analyses of 47 and 68 studies respectively, estimated decreases in 

blood pressure of 6-8/5-6 mmHg in hypertensive patients.6,7 The weekly 

exercise dose and BP response after eight weeks of training have been 

documented. It was found that the BP reduction response to increasing 

the dose of exercise was sigmoidal with peak effect at 90 minutes/week 

after which there was no further improvement. Indeed, the authors of this 

study concluded that relatively modest volumes (> 30 minutes/week) are 

required to attenuate BP in hypertensive patients. Intensity of exercise 

should be between 40 to 70% of age predicted maximal heart rate.  

The effects of regular exercise appear to be more pronounced in certain 

hypertensive patient subgroups including  i) females, ii) patients with 

higher diastolic blood pressures, iii) patients with lower body weights,  

iv) patients who perform less vigorous exercise, and v) patients who 

have made a long term commitment to participate in regular exercise. 

Regular exercise is thus an essential adjunct to the pharmacological 

management of hypertension and may in-fact offset some of the negative 

effects that some antihypertensive medications may have on risk factors 

for coronary artery disease, including lipoprotein metabolism.
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The mechanisms whereby regular exercise reduces blood pressure in 

hypertensive patients include neurohumoral, vascular and structural 

adaptations. Sympathetic inhibition, decreased circulating catecholamine 

concentrations, decreased total peripheral resistance, improved insulin 

sensitivity, enhanced receptor sensitivity and alterations in vasodilators 

and vasoconstrictors as well as genetic factors are thought to explain the 

antihypertensive effects of exercise.9-15

Practical exercise prescription in hypertensive patients

The first step in prescribing exercise to hypertensive patients is to 

ensure that the exercise is safe. It is recommended that the following 

subsets of patients undergo a medical evaluation (including a stress 

electrocardiogram [ECG]) before embarking on an exercise programme:

•	 males	older	than	45	years	or	females	older	than	55	years;	and	

•	 any	person	with	hypertension	and	one	other	risk	factor	for	coronary	

artery	disease;	or

•	 any	 person	 with	 hypertension	 who	 has	 symptoms	 suggestive	 of	

cardiopulmonary disease, metabolic disease or other major disease

The second step is to educate patients with respect to aspects of safe 

exercise, in particular the symptoms and signs of an impending cardiac 

complication (chest pain, excessive shortness of breath, palpitations, 

dizziness).

The third step is to provide the patient with clear guidelines on the type, 

frequency, intensity and duration of exercise. Patients without cardiac 

complications can exercise on their own, but patients with known heart 

disease (or other major disease) may require supervision.

The following exercise guidelines are currently recommended for 
patients with hypertension
•	 Type	of	exercise:	 this	should	be	predominantly	endurance	physical	

activity including: walking, jogging, cycling, swimming, or dancing. 

This should be supplemented by resistance exercise which can be 

prescribed according to the American College of Sports Medicine 

(ACSM) or American Heart Association (AHA) guidelines. Heavy 

resistance training with high static loads should be avoided in 

hypertensive patients (exercises with heavy lifting, pushing or 

pulling). 

•	 Frequency	of	exercise:	most	or	preferably	all	days	of	the	week.

•	 Intensity	of	exercise:	Moderate	 intensity,	40–70%	of	age	predicted	

maximal heart rate.

•	 Duration	 of	 exercise:	 greater	 than	 30	 minutes	 of	 continuous	 or	

accumulated moderate physical activity per day.

•	 Patients	with	uncontrolled	hypertension	should	embark	on	exercise	

training only after evaluation and initiation of therapy. No exercise 

should be undertaken if resting systolic BP > 200 mmHg or diastolic 

BP > 115mmHg.

•	 Many	patients	with	hypertension	are	overweight	and	should	therefore	

be encouraged to follow a programme that combines both exercise 

training and restricted calorie intake. 

Practical recommendations for use of antihypertensive agents in 
exercising individuals
•	 Prescription	 of	 antihypertensive	 medications	 for	 active	 individuals	

should be individualised and based on the efficacy of the agent, 

response of the individual to the agent and the effects on exercise 

tolerance.

•	 As	 beta-blockers	 may	 have	 considerable	 negative	 effects	 on	

exercise tolerance in certain patients, clinicians should be vigilant 

for these adverse effects and, if present, should prescribe alternative 

antihypertensive agents.16 ACE inhibitors, angiotensin II receptor 

blockers and calcium channel blockers are generally preferred 

in physically active hypertensive individuals as they do not alter 

exercise tolerance to the same extent as beta blockers.16,17 

•	 If	 the	 prescribing	 clinician	 wishes	 to	 use	 a	 beta	 blocking	 agent	 

(e.g. in hypertensive patients with ischaemia), beta1 selective blockers 

should be prescribed rather than non-selective beta blockers.

•	 Use	 of	 beta-blocking	 agents	 will	 alter	 heart	 rate	 based	 exercise	

prescription, thus patients ingesting these agents should undergo 

exercise testing whilst using the agents. Heart rate based prescription 

should be adjusted accordingly.

•	 Non-selective	 beta-blocking	 agents	 and	 diuretics	 might	 increase	

predisposition to hyperthermia and hypoglycaemia during exercise 

and therefore patients using these agents who participate in 

prolonged exercise in the heat should be encouraged to strictly 

adhere to accepted guidelines for the prevention of heat injury and 

methods to prevent hypoglycaemia.

•	 Vasodilators,	 calcium	 channel	 blockers	 and	 alpha	 blockers	 may	

cause hypotensive episodes on rapid cessation of exercise. A longer 

cool down period is therefore recommended.

•	 As	blood	pressure	in	hypertensive	individuals	tends	to	be	attenuated	

by exercise training, hypotension at rest or during the exercise bout 

could become clinically significant over time. The clinician should be 

aware of this trend and adjust the dose of antihypertensive agent 

accordingly.

Stress, stress management and the relaxation 
response for hypertensive patients

Most	lay	people	associate	stress	with	hypertension;	however	the	evidence	

that chronic, psychosocial stress can cause, or contribute to, essential 

hypertension is disputed. Recently an Australian Specialist Review 

Council determined that stress is one of the causes of hypertension 

after consideration of both the epidemiological data and the neural 

pathophysiology.18

While the supporting evidence is emerging, it is also worth considering, 

conceptually, how the very nature of the chronic stress response is likely 

to predispose susceptible individuals to either surges of, or sustained 

elevation in blood pressure.

The acute stress response is an adaptive process which is activated 

in the face of threat or perturbation to the system, real, implied or 

imagined. The essence of the neurophysiological cascade is to generate 

and distribute energy to systems essential for fighting, freezing or fleeing 

(in the face of the threat) viz the brain and musculoskeletal system. 

Cardiovascular and pulmonary tone are increased to rapidly distribute 

energy substrates (glucose and oxygen) as part of this process. Hence, 

elevated blood pressure and heart rate are adaptive in this context. 

The mechanisms underlying the pathophysiology of chronic stress are 

now being described.19  In essence, the very processes which protect 

the system in the short term are damaging in the long term. The 
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adaptive stress response, in the face of on-going activation becomes a 

maladaptive process. Psychosocial factors are invariably involved in the 

progression from acute to chronic stress. In this context it is possible 

to understand how an adaptive elevation in blood pressure in the short 

term, in genetically susceptible individuals, may become pathologically 

elevated in chronic stress. For example, blood pressure responses to 

experimental stress predicted elevated ambulatory blood pressure during 

periods of perceived stress in everyday life,20 while many people whose 

blood pressure remains elevated for several hours after an arithmetic 

test have a parent with hypertension.21

Lifestyle interventions are often recommended as initial treatments 

for mild hypertension. The evidence for the therapeutic value of stress 

reduction in this context, while a logical extension of what has been 

discussed above, is less clear. This is due probably to the lack of a coherent 

definition of what actually constitutes stress reduction. A Cochrane 

review by Dickinson et al shows the tendency to see stress reduction 

as primarily relaxation rather than as an integrated multidimensional 

mind/body intervention (which might or might not include relaxation). 

Their meta-analysis of relaxation therapies for the management of 

primary hypertension in adults concluded that the evidence of a causal 

association between relaxation and blood pressure reduction is weak, 

mainly as a result of poor quality of included trials.22 

It is worth distinguishing here between relaxation therapies and what is 

termed the relaxation response. The latter describes a neurophysiological 

process which appears to counterbalance aspects of the stress 

response.23,24  When elicited on a regular basis (through either meditation 

or a generic/secular version of meditation), there is good evidence 

supporting its effectiveness in reducing both systolic and diastolic blood 

pressure. Initial evidence suggests that the mechanisms for this effect 

include reduction in peripheral vascular resistance25 and a reduction in 

sympathetic adrenergic receptor sensitivity.26 

While these studies require replication, and with larger numbers, they 

reinforce the more recent evidence cited earlier linking stress, the 

sympathetic nervous system and hypertension. As is the case in all 

diseases of lifestyle, an integrally-informed view of both causality and 

therapeutic interventions is preferable, combining pharmacology and 

proven behavioural and psychophysiological tools and techniques.

Dietary intervention

The effective dietary recommendations to form part of a lifestyle 

modification programme aimed to manage a hypertensive patient are 

listed in Table I. These include adopting the DASH (Dietary Approaches 

To Stop Hypertension) eating plan, weight reduction, dietary sodium 

restriction and moderation in alcohol consumption. These will be 

discussed in greater practical detail.

The DASH  diet

The DASH dietary  guidelines focus on a low saturated fat, cholesterol and 

total fat intake and emphasise the consumption of fruits, vegetables and 

fat-free dairy products, including whole grain products, fish, poultry and 

nuts.  The diet is reduced in lean red meats, sweets, added sugars and 

sugar-containing beverages.27  The DASH diet also focuses on increasing 

intake of foods rich in nutrients that are expected to lower blood pressure, 

mainly minerals (such as potassium, calcium and magnesium), protein 

and fibre. The DASH diet is endorsed by the American Heart Association 

and the National Institutes of Health.28 Randomised, controlled  studies of 

the DASH diet with hypertensive guidelines proved that blood pressure is 

dramatically reduced compared to patients who remained on a typically 

westernised diet.27 The DASH eating plan is shown in Table II.

Dietary sodium reduction

A high salt intake has been implicated in hypertension, cardiovascular 

and kidney damage. Evidence from a variety of studies supports lowering 

blood pressure by reducing dietary sodium. Such data provide the basis 

for current dietary guidelines to limit salt intake to 6 g/day or sodium 

intake to 2.4 g/day and for those with hypertension to limit sodium intake 

to 1.5 g/day.29,30

Because most dietary salt comes from processed foods and eating out, 

changes in food preparation and processing can help patients reach the 

sodium goal. In addition to advice to select minimally processed foods, 

dietary counselling to lower sodium should include instruction on reading 

food labels for sodium content, avoidance of discretionary salt in cooking 

or meal preparation (1 teaspoon salt = 2 400 mg sodium), and the use 

of alternative flavourings to satisfy individual taste. Because the DASH 

eating plan is rich in fruits and vegetables, which are naturally lower in 

sodium than other foods, adopting the DASH diet will enable individuals 

to consume less salt and sodium. Practical tips to reduce sodium intake 

are presented in Table III.

Dietary potassium intake

Consuming a diet rich in potassium has been shown to lower blood 

pressure. The recommended intake of potassium for adults is 4.7 g/day.  

Potassium-rich fruits and vegetables include leafy green vegetables, 

fruits and root vegetables. It is advisable to obtain potassium from natural 

food sources instead of potassium supplements, as these supplements 

may be potentially harmful to individuals.    

Dietary calcium and magnesium intake

Increased intakes of calcium and magnesium may have blood pressure 

benefits. Recommendations suggesting the adequate intake for calcium 

and the recommended daily allowance for magnesium from food sources 

rather than supplements. The DASH diet encourages foods that would be 

good sources of both nutrients, including low-fat dairy products, dark-

green leafy vegetables, beans and nuts.

Table I: Dietary lifestyle modifications for patients with hypertension

Modification Recommendation 

Weight reduction Maintain	normal	body	weight	(BMI	18.5–24.9	kg/m²)

Adopt DASH eating 
plan

Consume a diet rich in fruits, vegetables and low-fat 
dairy products with a reduced content of saturated and 
total fat

Dietary sodium 
reduction

Reduce dietary sodium intake to no more than 2.4 g 
sodium or 6 g sodium chloride per day

Moderation of alcohol 
consumption

Limit consumption to no more than two drinks per day 
in most men and to no more than 1 drink per day in 
women and lighter weight persons



CPD Article: Healthy lifestyle interventions in general practice. Part 7: Lifestyle and hypertension CPD Article: Healthy lifestyle interventions in general practice. Part 7: Lifestyle and hypertension

385 Vol 51 No 5SA Fam Pract 2009

Reading of food labels

Patients with hypertension should be taught how to read and interpret 

the nutrition fact labels on foods to compare the amount of sodium in 

products. The patient should look for the sodium content in milligrams 

and the Percent Daily Value and should be encouraged to aim for foods 

that are less than 5% of the daily value of sodium.  Foods with 20% or 

more of the daily value of sodium are considered high.  

Food labels can help the patient choose items lower in saturated fat, 

trans fat, cholesterol and calories and higher potassium and calcium.  

Table IV provides practical interpretation for the label information on 

cans, boxes, bottles and other packaging.

Smoking cessation

The smoking habit increases both cardiovascular and non-cardiovascular 

morbidity and mortality and no lifestyle modification programme can be 

seen as complete without a smoking cessation component. The general 

practitioner has a critical role to play in advising and assisting smokers 

Table II: The DASH eating plan – number of daily servings based on 2 000 calories/day29

Food groups Examples and notes
Significance of each food group to the DASH 
eating pattern

Servings 
Per Day

Grains
Whole wheat bread and rolls, whole wheat pasta, English muffin, pita bread, bagel, 
cereals, oatmeal, brown rice, unsalted pretzels and popcorn

Major source of energy and fibre 8

Vegetables
Broccoli, carrots, collards, green beans, green peas, kale, lima beans, potatoes, 
spinach, squash, sweet potatoes, tomatoes

Rich sources of potassium, magnesium and fibre 5

Fruits
Apples, apricots, bananas, dates, grapes, oranges, grapefruit, grapefruit juice, 
mangoes, melons, peaches, pineapples, raisins, strawberries, tangerines

Important sources of potassium, magnesium and 
fibre

5

Fat-free milk 
products

Fat-free (skim) milk, low fat (1%) milk, fat-free, low fat or reduced fat cheese, fat-
free or low fat regular or frozen yoghurt

Major sources of calcium and protein 3

Lean meats, 
poultry and fish

Select	only	lean;	trim	away	visible	fats;	broil,	roast	or	poach;	remove	skin	from	
poultry

Rich sources of protein and magnesium 6

Nuts, seeds, and 
legumes

Almonds, hazelnuts, mixed nuts, peanuts, walnuts, sunflower seeds, peanut butter, 
kidney beans, lentils, split peas

Rich sources of energy, magnesium, protein and 
fibre

1

Fats and oils
Soft margarine, vegetable oil (such as canola, corn, olive or safflower) low fat 
mayonnaise, light salad dressing

The DASH study had 27 percent of calories as fat, 
including fat in or added to foods

3

Sweets and 
added sugars

Fruit-flavoured gelatin, fruit punch, hard candy, jelly, maple syrup, sorbet and ices, 
sugar

Sweets should be low in fat ≤ 1

Tips to reduce salt and sodium intake  

•	 Choose	 low-	or	 reduced-sodium,	or	no-salt-added	versions	of	 foods	and	

condiments when available.

•	 Choose	fresh,	frozen,	or	canned	(low-sodium	or	no-salt-added)	vegetables.

•	 Use	 fresh	 poultry,	 fish	 and	 lean	 meat,	 rather	 than	 canned,	 smoked	 or	

processed types.

•	 Choose	ready-to-eat	breakfast	cereals	that	are	lower	in	sodium.

•	 Limit	cured	foods	(such	as	bacon	and	ham);	foods	packed	in	brine	(such	as	

pickles,	pickled	vegetables,	olives,	and	sauerkraut);	and	condiments	(such	

as mustard, horseradish and tomato sauce).  Limit even lower sodium 

versions of soy sauce and teriyaki sauce.  Treat these condiments sparingly 

as you do table salt.

•	 Cook	 rice	and	pasta	without	salt.	 	Cut	back	on	 instant	or	flavoured	 rice,	

pasta and cereal mixes, which usually have added salt.

•	 Choose	convenience	foods	that	are	lower	in	sodium.		Cut	back	on	frozen	

dinners, mixed dishes such as pizza, packaged mixes, canned soups and 

salad dressings, which often have a lot of sodium.

•	 Rinse	canned	foods	such	as	tuna	and	canned	beans,	to	remove	some	of	the	

sodium.

•	 Use	spices	instead	of	salt.	In	cooking	at	the	table,	flavour	foods	with	herbs,	

spices, lemon, lime, vinegar or salt-free seasoning blends.  Start by cutting 

salt in half.

When eating out

•	 Ask	 how	 foods	 are	 prepared.	Ask	 that	 they	 are	 prepared	without	 added	

salt, MSG or salt-containing ingredients.  Most restaurants are willing to 

accommodate requests.

•	 Know	the	terms	that	indicate	high	sodium	content:	pickled,	cured,	smoked,	

soy sauce, broth.

•	 Move	the	salt	shaker	away.

•	 Limit	condiments,	such	as	mustard,	tomato	sauce,	pickles	and	sauces	with	

salt-containing ingredients.

•	 Choose	fruit	or	vegetables	instead	of	salty	snack	foods.

Table III: Tips to reduce salt and sodium intake29,30 Table IV: Food label interpretation for patients with hypertension 

Phrase What it means

Sodium:
•	Sodium	free	or	salt	free
•	Very	low	sodium
•	Low	sodium
•	Low-sodium	meal
•	Reduced	or	less	sodium 

•	Light	in	sodium
•	Unsalted	or	no	salt	added

 
Less than 5 mg per serving
35 mg or less of sodium per serving
140 mg or less of sodium per serving
140 mg or less of sodium per 100 g
At least 25% less sodium than the regular 
version
50% less sodium than the regular version
No salt added to the product during processing

Fat:
•	Fat-free
•	Low	saturated	fat 

•	Low-fat
•	Reduced	fat
•	Light	in	fat

 
Less than 0.5 g per serving
1 g or less per serving and 15% or less of 
calories from saturated fat
3 g or less per serving
At least 25% less fat than the regular version
Half the fat compared to the regular version
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to quit by integrating the various aspects of nicotine dependence. 

Counselling and pharmacotherapeutic interventions for smoking 

cessation are among the most cost-effective clinical interventions and 

will be discussed elsewhere in this series of articles. 

Conclusion

This article has provided an overview of the basic lifestyle modifications 

to consider in the management of patients with hypertension. A holistic 

view with respect to exercise training, dietary modification, psychosocial 

interventions and smoking cessation are all important in patient 

management. General practitioners should particularly be aware of the 

benefits of exercise, the interactions with antihypertensive medications, 

and healthy nutritional interventions and should assist their patients 

by suggesting adherence to accepted physical activity and nutritional 

guidelines. All patients should therefore be afforded the time and interest 

of their general practitioner so that they may assist their patients in 

making well informed choices with respect to their lifestyle to promote 

health and manage disease. 

Reference
1.  Connor M, Rheeder P, Bryer A, Meredith M, Beukes M, Dubb A et al. The South African stroke risk in 

general	practice	study.	S.Afr.Med.J.	2005;95:334–9.

2.		 Sliwa	K,	Wilkinson	D,	Hansen	C,	Ntyintyane	L,	Tibazarwa	K,	Becker	A	et	al.	Spectrum	of	heart	disease	
and risk factors in a black urban population in South Africa (the Heart of Soweto Study): a cohort 
study.	Lancet	2008;371:915–22.

3.  Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL, Jr. et al. The Seventh Report 
of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood 
Pressure:	the	JNC	7	report.	JAMA	2003;289:2560–72.

4.		 Farrell	SW,	Kampert	JB,	Kohl	HW,	III,	Barlow	CE,	Macera	CA,	Paffenbarger	RS,	Jr.	et	al.	Influences	
of cardiorespiratory fitness levels and other predictors on cardiovascular disease mortality in men. 
Med.Sci.Sports	Exerc.	1998;30:899–905.

5.  Bavikati VV, Sperling LS, Salmon RD, Faircloth GC, Gordon TL, Franklin BA et al. Effect of comprehensive 
therapeutic	lifestyle	changes	on	prehypertension.	Am.J.Cardiol.	2008;102:1677–80.

6.		 Kelley	GA,	Kelley	KA,	Tran	ZV.	Aerobic	exercise	and	resting	blood	pressure:	a	meta-analytic	review	
of	randomized,	controlled	trials.	Prev.Cardiol.	2001;4:73–80.

7.  Fagard RH. Exercise characteristics and the blood pressure response to dynamic physical training. 
Med.Sci.Sports	Exerc.	2001;33:S484–S492.

8.		 Ishikawa-Takata	K,	Ohta	T,	Tanaka	H.	How	much	exercise	is	required	to	reduce	blood	pressure	in	
essential	hypertensives:	a	dose-response	study.	Am.J.Hypertens.	2003;16:629–	33.

9.  Izdebska E, Izdebski J, Cybulska I, Makowiecka-Ciesla M, Trzebski A. Moderate exercise training 
reduces	 arterial	 chemoreceptor	 reflex	 drive	 in	mild	 hypertension.	 J.Physiol	 Pharmacol.	 2006;57	
Suppl	11:93–102.

10.  Laterza MC, de Matos LD, Trombetta IC, Braga AM, Roveda F, Alves MJ et al. Exercise training restores 
baroreflex	sensitivity	in	never-treated	hypertensive	patients.	Hypertension	2007;49:1298–306.

11.		Bond	V,	Bartels	MN,	Sloan	RP,	Millis	RM,	Zion	AS,	Andrews	N	et	 al.	 Exercise	 training	 favourably	
affects autonomic and blood pressure responses during mental and physical stressors in African-
American	men.	J.Hum.Hypertens.	2009;23:267–73.

12.		Garciarena	 CD,	 Pinilla	 OA,	 Nolly	 MB,	 Laguens	 RP,	 Escudero	 EM,	 Cingolani	 HE	 et	 al.	 Endurance	
training in the spontaneously hypertensive rat: conversion of pathological into physiological cardiac 
hypertrophy.	Hypertension	2009;53:708–14.

13.  Hamer M. The anti-hypertensive effects of exercise: integrating acute and chronic mechanisms. 
Sports	Med.	2006;36:109–16.

14.  Mueller PJ. Exercise training and sympathetic nervous system activity: evidence for physical activity 
dependent	neural	plasticity.	Clin.Exp.Pharmacol.Physiol	2007;34:377–84.

15.  Pasqualini L, Schillaci G, Innocente S, Pucci G, Coscia F, Siepi D et al. Lifestyle intervention improves 
microvascular reactivity and increases serum adiponectin in overweight hypertensive patients. Nutr.
Metab Cardiovasc.Dis. 2009.

16.  Derman WE, Sims R, Noakes TD. The effects of antihypertensive medications on the physiological 
response	to	maximal	exercise	testing.	J.Cardiovasc.Pharmacol.	1992;19	Suppl	5:S122–S127.

17.  Derman WE, Ernotte D, Noakes TD. Comparative effects of cilazapril and atenolol on maximal 
and prolonged submaximal exercise performance in hypertensive males. Am.J.Med. 
1993;94:69S–71S.

18.  Esler M, Eikelis N, Schlaich M, Lambert G, Alvarenga M, Dawood T et al. Chronic mental stress is 
a cause of essential hypertension: presence of biological markers of stress. Clin.Exp.Pharmacol.
Physiol	2008;35:498–502.

19.		Sapolsky	RM,	Krey	LC,	McEwen	BS.	The	neuroendocrinology	of	stress	and	aging:	the	glucocorticoid	
cascade	hypothesis.	Endocr.Rev.	1986;7:284–301.

20.		Matthews	KA,	Owens	JF,	Allen	MT,	Stoney	CM.	Do	cardiovascular	 responses	to	 laboratory	stress	
relate to ambulatory blood pressure levels?: Yes, in some of the people, some of the time. 
Psychosom.Med.	1992;54:686–97.

21.  Gerin W,.Pickering TG. Association between delayed recovery of blood pressure after acute mental 
stress	and	parental	history	of	hypertension.	J.Hypertens.	1995;13:603–10.

22.  Dickinson H, Campbell F, Beyer F, Nicolson D, Cook J, Ford G et al. Relaxation therapies for 
the management of primary hypertension in adults: a Cochrane review. J.Hum.Hypertens. 
2008;22:809–20.

23.		Benson	H,	Rosner	BA,	Marzetta	BR,	Klemchuk	HM.	Decreased	blood-pressure	in	pharmacologically	
treated hypertensive patients who regularly elicited the relaxation response. Lancet 
1974;1:289–91.

24.		Benson	H,	Kotch	JB,	Crassweller	KD,	Greenwood	MM.	Historical	and	clinical	considerations	of	the	
relaxation	response.	Am.Sci.	1977;65:441–5.

25.  Barnes VA, Treiber FA, Turner JR, Davis H, Strong WB. Acute effects of transcendental meditation on 
hemodynamic	functioning	in	middle-aged	adults.	Psychosom.Med.	1999;61:525–31.

26.		Mills	 PJ,	 Schneider	 RH,	 Hill	 D,	Walton	 KG,	Wallace	 RK.	 Beta-adrenergic	 receptor	 sensitivity	 in	
subjects	practicing	transcendental	meditation.	J.Psychosom.Res.	1990;34:29–33.

27.		Appel	LJ,	Moore	TJ,	Obarzanek	E,	Vollmer	WM,	Svetkey	LP,	Sacks	FM	et	al.	A	clinical	 trial	of	 the	
effects of dietary patterns on blood pressure. DASH Collaborative Research Group. N.Engl.J.Med. 
1997;336:1117–24.

28.  Lichtenstein AH, Appel LJ, Brands M, Carnethon M, Daniels S, Franch HA et al. Diet and lifestyle 
recommendations revision 2006: a scientific statement from the American Heart Association 
Nutrition	Committee.	Circulation	2006;114:82–96.

29.  U.S.Dept of Health & Human Services. Lowering Your Blood Pressure With DASH. NIH Publication No 
, 06-4082. 2006. 

30.		Couch,	S.	Krummel	D.	Medical	Nutrition	Therapy	for	Hypertension.	Mahan,	L.	K.	Escott-Stump	S.	
Krause’s	Food,	Nutrition	and	Diet	Therapy.	(12),	865–881.	2008.	Philadelphia,	W.B.	Saunders	Co.	

It's the
shell that

makes

safer.

Safety-Coated
R

81mg
The ORIGINAL low dose aspirin
for optimum cardio-protection
Hp

Each tablet contains Aspirin 81mg. Reg.No.: 29/2.7/0767
Pharmafrica (Pty) Ltd, 33 Hulbert Road, New Centre, Johannesburg 2001
Under licence from Goldshield Pharmaceuticals Ltd. U.K.

55X75MM
23 September 2008 10:02:46 AM

Color profile: Generic CMYK printer profile
Composite  Default screen


