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R. M. Touyz, MD, PhD; on behalf of the Canadian Hypertension Education Program

Lifestyle factors, together with genetic sus-ceptibility, are important determinants of
BP levels. Environmental factors, such as obesi-
ty, physical inactivity, stress, excessive alcohol
consumption and too much dietary sodium
intake, contribute to the increasing incidence of
hypertension and associated cardiovascular
(CV) disease in Canada. Reducing a patient’s
global CV risk requires a multifactorial
approach. Drug therapy constitutes only part of
a patient’s management. Lifestyle modifications,
or non-pharmacological approaches, such as diet
and exercise, should be encouraged in all
patients with hypertension (HT). Five non-
pharmacological approaches have proven effec-
tive in BP lowering, including:
1. Moderate physical activity
2. Maintenance of normal body weight
3. Limitation of alcohol consumption
4. Reduction of dietary sodium intake
5. Consumption of a diet rich in fruits,
vegetables and low-fat dairy products and
those reduced in saturated and total fat

These approaches should be recommended in all
persons and especially in those with pre-HT. The
best approach to the primary prevention of HT is
a combination of lifestyle changes. Randomized,
controlled trials have demonstrated that these
lifestyle changes can be sustained over long periods
of time (more than three years) and can have BP-

lowering effects as large as those seen in drug
studies. Timely adoption of prevention strategies
to reduce the incidence of HT and its subsequent
complications in the general population may
interrupt the costly cycle of HT and prevent the
reductions in quality of life associated with this
chronic disease.

Physical activity

Population studies demonstrate an inverse asso-
ciation between physical activity and BP levels
independent of other risk factors for HT. The
higher the level of exercise capacity, the lower
the CV mortality and morbidity. Meta-analyses
indicate that exercise can reduce systolic BP by
as much as 7 mmHg to 11 mmHg in hyperten-
sives and by 3 mmHg in normotensives.
Combining an exercise program with weight
reduction has additive effects on BP reduction.
Benefits from exercise are as great with walking
as with more vigorous exercise, providing that
exercise is performed regularly. It is also impor-
tant to point out that, in addition to lowering BP,
physical exercise has a simultaneous positive
effect on other CV risk factors, such as insulin
resistance and the blood lipid profile.
Furthermore, physical exercise may have a syn-
ergistic effect when used in combination with
antihypertensive drug therapy.

Lifestyle and BP:
Making a Healthy Change
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On behalf of the Canadian Hypertension Education Program (CHEP), Dr. Touyz details the
necessary lifestyle modifications that patients must strive for in order to prevent and treat
hypertension. Even a small reduction in BP has a high benefit on the occurrence of hypertension.
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Health Canada and the Canadian Society for
Exercise Physiology suggest the accumulation of
30 to 60 minutes of moderate intensity physical
activity/exercise, four to seven days each week.
This corresponds to an additional 200 kcal to
350 kcal q.d. beyond normal daily energy expen-
diture.

Weight reduction

Excess body fat is the major predisposing factor
to BP elevation in cross sectional and longitudi-
nal studies. Even small amounts of weight gain
predispose to increased CV risks. Women > 18-
years-of-age with a BMI of 24 developed dia-
betes five times more and HT two times more
than in women with a BMI < 21. Excess body
fat, especially central obesity, is associated with
Metabolic syndrome, which compounds with the
effects of HT to increase risks of CV disease.
Recent results from the Framingham study and a
systematic review report that a sustained (greater
than two years) 10 kg weight loss is associated
with a reduction of 6 mmHg in systolic and 4.6
mmHg in diastolic BP, which is about half the
reduction reported previously in short-term stud-
ies. A sustained (greater than four years) weight
loss of ≥ 6.8 kg led to a 22% reduction in the risk
for HT in middle-aged adults and a 26% reduc-
tion in older adults. Weight reduction programs
have been the most successful elements of North
American HT prevention programs.

Moderation of alcohol
consumption

The positive association between regular exces-
sive alcohol consumption and BP has been estab-
lished worldwide in populations consuming var-
ious alcoholic beverages. The effect is observed
in both genders, increases with age, is additive to
that of obesity and may be aggravated by smok-
ing. Acutely, alcohol reduces BP and arterial
stiffness, but chronic excessive drinking of more
than two to three portions per day increases BP.
Alcohol intake and BP have a J-shaped
relationship. Moderate consumption of any

Table 1

Lifestyle changes for the treatment of
hypertension

1. Restriction of sodium intake
• < 100 mmol (2,300 mg) q.d.

2. Healthy diet
• High in fresh fruits, vegetables, low fat dairy
products, dietary and soluble fiber, whole
grains and protein from plant sources

• Low in saturated fat, cholesterol and salt in
accordance with Canada’s Guide to Healthy
Eating

3. Regular physical activity
• Accumulation of 30 to 60 minutes of
moderate intensity cardiorespiratory activity
4 to 7 times per week

4. Low-risk alcohol consumption
• 2 standard drinks/day
• < 14/week for men
• < 9/week for women

5. Maintenance of ideal body weight
• BMI: 18.5 kg/m2 to 24.9 kg/m2

• Waist circumference:
< 102 cm for men,
< 88 cm for women

6. Smoke-free environment
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type of alcohol-containing beverage has been
associated with decreased risks for:
• heart attack,
• heart failure,
• ischemic stroke,
• diabetes,
• HT and
• dementia.
In normotensive subjects and in hypertensive
patients, CHEP recommends that in order to
reduce BP and prevent HT, alcohol consumption
should be in accordance with Canadian low-risk
drinking guidelines, which state that healthy adults
should limit alcohol consumption to less than two
standard drinks per day and consumption should
not exceed 14 standard drinks per week for men
and nine standard drinks per week for women.
Canadian low-risk drinking guidelines suggest that
one drink is considered to be 13.6 g or 17.2 mL of
ethanol, or approximately 1.5 oz of 80 proof (40%)
spirits, 12 oz of 5% beer, or 5 oz of 12% wine.

Dietary recommendations

The DASH eating plan

The Dietary Approach to Stop Hypertension
(DASH) eating plan is associated with signifi-
cant lowering of BP in hypertensive patients.
Among nonhypertensive individuals, the DASH
diet reduced BP by 3.5/2.1 mmHg. In hyperten-
sive patients, the DASH diet reduced BP by
11.4/5.5 mmHg. It also promotes reduced LDL-
C and plasma homocysteine levels and reduced
insulin resistance in diabetic patients. DASH is
rich in fruits, vegetables and low-fat dairy foods
and contains reduced total and saturated fats. It is
also low in red meat, sweets and sugar-contain-
ing drinks. It is a diet rich in:
• potassium,
• calcium,
• magnesium,
• fiber and
• protein.
A DASH eating plan with lower sodium content
(DASH-II) reduces BP levels beyond that of the
DASH-I diet. Details about DASH are available
at: www.nih.gov.

Salt restriction

Increased dietary salt intake is associated with
increasing population BP levels and with the rise
of BP with age, independent of salt sensitivity of

Table 2

Impact of lifestyle therapies on BP in
adult hypertensive patients

Intervention Amount SBP/DBP
(mmHg)

Reduce foods 1.8 g or - 5.1/- 2.7
with added 78 mmol/d
sodium

Weight loss Per kg lost - 1.1/- 0.9

Alcohol intake -3.6 drinks q.d. - 3.9/- 2.4

Aerobic exercise 120 to - 4.9/- 3.7
150 minutes/
week

Dietary patterns DASH diet

Hypertensive - 11.4/- 5.5

Normotensive - 3.6/- 1.8

SBP: Systolic BP
DBP: Diastolic BP
DASH: Dietary Approach to Stop Hypertension

Asustained weight loss
of ≥ 6.8 kg led to a

22% reduction in the risk
for HT in middle-aged
adults and a 26%
reduction in older adults.
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individuals. A moderate reduction in salt intake
will help prevent and treat HT. Dietary sodium
restriction may lower BP by 4.2 to 5.2/2 to 3.7
mmHg in hypertensive patients and by 1.1 to 2/0.5
to 1.1 mmHg in normotensive individuals. The
average reduction in BP with increases in salt
excretion is greater in hypertensive than in nor-
motensive subjects and in older compared with
younger individuals. Higher levels of salt intake
are also associated with increased CV disease
and increased all-cause mortality. Considering
the difficulties to reduce sodium intake in our
modern high-salt environment, it has been
strongly suggested that a reduction in the amount
of salt added to processed foods, which consti-
tutes 75% of sodium intake, is the most efficient
way to achieve benefits of moderate dietary
sodium restriction.

Smoking cessation

Smokers generally have a higher daytime ambu-
latory BP than non-smokers. The adverse effects
of smoking contribute to increased CV disease,
stroke, peripheral vascular disease and renal dys-
function and, as such, cessation should be
emphasized.

Other lifestyle modifications

Many other lifestyle modifications have been
suggested in the non-pharmacological manage-
ment of HT, such as:
• increasing potassium and magnesium intake,
• reduced caffeine intake,
• adding antioxidant and fish oil supplements,
• increasing dietary fiber and protein,
• practicing stress management and
• using breathing assisted devices.
However, to date, there is insufficient data to
make definitive recommendations on these factors.

General conclusions

Lifestyle modifications are the cornerstone of
managing hypertensive patients and should
always be encouraged. These therapies are safe,
inexpensive and, when combined with antihyper-
tensive drugs, may result in better BP control and
improved quality of life. Although each factor
typically has a modest effect, the combined
effects may be significant. From a public health
perspective, even a small reduction in BP should
have a significant, beneficial effect on the occur-
rence of HT and its complications.
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