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F or some time the role of nonpharmacologic
management, alone or in combination with
drug treatment, has been controversial. When

such controversies exist among researchers the task
of health care professionals in promoting lifestyle
changes in the community can be difficult.

To resolve such controversies and arrive at a
consensus the Canadian Consensus Conference on
Non-Pharmacological Approaches to the Manage-
ment of High Blood Pressure was convened Mar. 21
to 23, 1989, in Halifax, NS. A large body of
literature on the seven most discussed nonphar-
macologic approaches was assembled by experts in
each of the topic areas. The speakers presented
current knowledge to a panel comprising Canadian
experts from disciplines of health sciences as well as

from the general public. The panel assessed the
evidence and arrived at this consensus document.

It was a pleasure to organize and conduct this
conference. I thank every member of the Organizing
Committee, the speakers (both international and
Canadian) and all panel members. I am also grateful
for the enormous support extended to this confer-
ence by both the sponsoring agencies and the sup-
porting corporations.

These recommendations will have a major im-
pact on the Canadian health care system, particular-
ly in the containment of cardiovascular diseases.

Arun Chockalingam, MS, PhD
Conference chairman
September 1989
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INTRODUCTION

This report presents the recommendations of a
multidisciplinary consensus panel on efficacy of
seven nonpharmacologic approaches to the preven-
tion and treatment of high blood pressure. It is
particularly important to explore the value of such
approaches because pharmacologic measures for the
control of hypertension, though effective, are fraught
with side effects.

High blood pressure is only one factor, albeit a
very important one, in the genesis of cardiovascular
disease (CVD). Hence, the control of high blood
pressure must be seen in the context of a multifac-
torial approach to the prevention and treatment of
CVD. As emphasized in previous consensus confer-
ences, measures to achieve cessation of tobacco
consumption and reduction of blood cholesterol
levels must also be put into action if CVD is to be
controlled.

The lowering of blood pressure by most pharma-
cologic agents is accompanied in hypertensive people
by a decrease in CVD-related morbidity and mortali-
ty largely due to a decrease in the occurrence of
stroke. Some nonpharmacologic measures will lower
blood pressure. However, their efficacy in decreasing
CVD-related morbidity and mortality has not been
established, despite strong epidemiologic evidence
that some lifestyle factors play an important role in
the development of CVD.

The following recommendations are divided
into eight sections, each of which considers one of
the seven nonpharmacologic approaches to the treat-
ment of high blood pressure; the eighth deals with
combined pharmacologic and nonpharmacologic ap-
proaches. Within each section are recommendations
for people who are normotensive, for those with high
blood pressure, to health professionals and on areas
for future study. In addition the last part of each
section discusses the evidence behind the specific
recommendations.

Finally, in reviewing the present recommenda-
tions, the following points should be noted:

* "Normotensive" means having normal blood
pressure (systolic < 140 mm Hg, diastolic < 90 mm
Hg); "hypertensive" means having high blood pres-
sure.

* The recommendations are developed for
adults.

* People are considered to be at risk of hyper-
tension if their blood pressure is in the upper part of
the normal range or if there is a family history of
hypertension. In most instances the recommenda-
tions for at-risk people are the same as those for
people with normal blood pressure who are not at
risk for hypertension.

* Though it is usually the physician who initi-

ates measures for controlling hypertension, not infre-
quently other health professionals are involved (e.g.,
nurses, dietitians and pharmacists). Hence, the term
"health professional" is used to describe the people
providing care.

* Blood pressure should be measured using the
guidelines developed by the Canadian Coalition for
High Blood Pressure Prevention and Control.'

RECOMMENDATIONS

Weight/obesity

People who are normotensive

There is considerable evidence that increased
body weight is associated with an increased risk of
high blood pressure. Those with upper body obesity
are at even greater risk. Because there is also some
evidence that weight loss may reduce the risk of high
blood pressure, all adult Canadians should aim for a
body mass index (BMI) of 20 to 27. This range is
described as a "generally acceptable range" in the
1988 publication from the Department of National
Health and Welfare, Promoting Healthy Weights: a
Discussion Paper,2 and is associated with other
health benefits. BMI is an estimate of body fatness
and is equal to weight in kilograms divided by height
in metres squared (kg/M2).

People with high blood pressure

There is evidence that weight loss will reduce
blood pressure in people with high blood pressure.
Hence, all overweight people with high blood pres-
sure should be advised to reduce their weight.
Weight loss programs should consist of both caloric
restriction and increased physical activity, which
may have benefits of their own. Such people may
require referral to a dietitian or an appropriate
weight reduction program.

The degree of weight loss necessary to achieve
blood pressure control may vary, and blood pressure
may become normal in people whose weight is still
elevated. Thus, the initial target of weight loss
should be normalization of blood pressure. A sec-
ondary target would be to lower the BMI into the
range outlined earlier.

Health professionals

Health professionals should inform their pa-
tients or clients about the relation between body
weight and blood pressure and the possible benefits
of weight reduction. It may be desirable to refer the
patient or client for appropriate counselling or treat-
ment or both. Health professionals should monitor
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the involvement in and tolerance of the patient or
client for the weight loss program.

Care should be taken to ensure that a blood
pressure cuff of appropriate size is used for obese
people.

Future study

Salt (sodium)

For the purposes of this report the word salt,
when appearing alone, is understood to include
sodium unless otherwise indicated.

People who are normotensive

We recommend the following.
* That studies be undertaken of the blood

pressure response to weight loss in certain subgroups
(e.g., those with upper body obesity).

* That the prevalence of adverse effects of
caloric restriction and of weight loss-gain cycles be
investigated.

* That the effect of weight loss on the doses of
antihypertensive medications required to control
blood pressure be studied.

The evidence

The association between high blood pressure
and increasing body weight has been demonstrated
in a large number of cross-sectional studies.3-8 The
correlations have ranged from 0.25 to 0.30, with
relative risks for high blood pressure ranging from 2
to 5.9 Furthermore, there is cross-sectional evidence
that people with android or upper body obesity are
at even greater risk.'0 Longitudinal studies have also
shown a positive correlation between change in body
weight and change in blood pressure.' "3 Finally, it
has also been demonstrated in randomized con-
trolled trials of up to 3 years that weight loss will
decrease blood pressure even in people with normal
blood pressure.'4 '5 Thus it can be concluded that a
reduction of excessive body weight can help prevent
high blood pressure.

Eight randomized controlled trials'6-23 as well as
a longitudinal study24 have examined the effects of
weight loss on people with high blood pressure.
Although the methods and amount of weight loss
achieved vary from study to study, the reports
virtually uniformly report a beneficial effect of
weight reduction at 6 months to 1 year follow up.
The one study with negative findings2' achieved a
relatively lesser degree of weight loss and used a
different method of final blood pressure determina-
tion. Thus, it can also be concluded that a reduction
of excessive body weight can also be of benefit in the
treatment of high blood pressure. However, the
magnitude of the required weight loss is variable and
cannot be predicted in a given person.

In the absence of tanges of desirable weight in
the literature, specifically for blood pressure, we
chose a range consistent with recent guidelines pub-
lished by the Department of National Health and
Welfare.2

Because the amount of salt presently in the
Canadian diet exceeds individual needs, no harm
has been associated with moderate salt reduction
and there is evidence that salt intake is modestly
correlated with high blood pressure in the general
population, we recommend that people reduce their
salt intake in the following ways.

* Choosing foods low in salt (e.g., fresh fruits
and vegetables).

* Avoiding foods high in salt (e.g., processed
meats, canned foods and snack foods).

* Not adding salt at the table and minimizing
the amount of salt used in cooking.

These recommendations are especially impor-
tant for those at risk of hypertension.

People with high blood pressure

There is evidence that salt restriction can reduce
blood pressure in some patients or clients. For
patients or clients with a diastolic blood pressure
between 90 and 99 mm Hg but without the compli-
cations of high blood pressure, salt reduction may be
used as an initial therapeutic measure along with
other nonpharmacologic measures as appropriate.

It has been shown that salt reduction can add to
the blood-pressure-lowering effect of most drugs
used in the treatment of high blood pressure. Hence,
salt reduction in combination with drug therapy is
advised for all other patients or clients with hyper-
tension.

Health professionals

Health professionals need to counsel their pa-
tients or clients on the relation between salt and
blood pressure and provide them with information
on the salt content of foods.

Government

The government should require the labelling of
all foods with their salt and sodium content.

Thefood industry

The food industry should reduce its use of salt
and sodium in food, especially in staples such as
bread, and it should actively market low-salt foods.
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Future study

We recommend the following.
* That research on sodium sensitivity be con-

ducted in humans.
* That long-term intervention studies on the

effects of various levels of sodium restriction on
blood pressure be undertaken.

* That basic research be conducted on the
effects of dietary sodium and potassium on cardio-
vascular reactivity and function.

* That a database be developed that describes
Canadian salt and sodium consumption and that a
mechanism be created for monitoring this parame-
ter.

The evidence

Salt was the first environmental factor associat-
ed with high blood pressure. This association was
made on the basis of several cross-sectional studies
that suggested a direct relation between high blood
pressure and sodium intake within, as well as across,
populations. Previous recommendations to reduce
dietary sodium intake in hypertensive patients came
from numerous intervention studies carried out with
small numbers of patients that suggested that sodium
restriction tended to lower blood pressure and accen-
tuated the hypotensive effects of most drugs in
patients with high blood pressure. However, cross-
sectional and intervention studies, including con-
trolled studies of communities, have sometimes
shown contradictory results.25-32

Two, more methodologically sound, studies
have recently been published: the Intersalt Study8
and the Australian National Health and Medical
Research Council Dietary Salt Study.33 These proj-
ects involved larger numbers of subjects than previ-
ous studies, and in both cases special care was taken
to dissociate sodium effects from the influences of
possible confounding factors such as potassium,
weight loss and age. Overall, these studies support a
causal relation between sodium intake and blood
pressure levels. However, the strength of that rela-
tion appears to be weaker than that suspected from
earlier data.

The Intersalt Study8 cross-sectionally observed
patients from 52 world-wide centres. After adjust-
ment for other variables, urinary sodium excretion
was found to be significantly correlated with systolic
blood pressure in only 8 centres but was highly
significantly correlated across the 52 centres; this
correlation remained significant after patients with
high blood pressure were removed from the analysis
(Dr. Paul Elliott: personal communication, 1989).

The Australian Dietary Salt Study33 was a ran-
domized controlled trial of sodium versus placebo

supplementation of a low sodium diet in 111 un-
treated subjects with high blood pressure. The mod-
erate sodium restriction attained led to significant
reductions in both systolic and diastolic blood pres-
sure on average. Individual responses varied
markedly, being larger in older patients and in those
with higher systolic blood pressure during the run-in
period.

There is no evidence that moderate lowering of
our present estimated sodium intake is harmful to
most of the general population. This information,
along with the results of recent studies and the
possibility of high sensitivity to sodium in sub-
groups, led to the recommendation for a decrease in
sodium intake for the general population. Because of
the variations in individual habitual sodium intake
and possible variation in individual sodium sensitiv-
ity, specific target intakes were not defined.

Alcohol

People who are normotensive

There is good evidence of a causal relation
between excessive alcohol consumption and high
blood pressure. Furthermore, it has been demon-
strated that a reduction in alcohol intake leads to a
lowering of blood pressure in normotensive people
and those with high blood pressure. Consequently,
the public is advised to avoid excessive intake of
beer, wine and spirits. Excessive alcohol intake is
defined as more than two standard drinks (20 to 30 g
of alcohol) per day. Excessive alcohol intake includes
binge drinking, which may be associated with an
elevated risk of stroke. A standard drink is 120 ml (4
oz) of wine, 30 ml (1 oz) of liquor and 360 ml (12 oz)
of beer.

This recommendation is especially important
for those at high risk of hypertension.

People with high blood pressure

In view of the evidence described above, hyper-
tensive people should also avoid excessive alcohol
intake. If blood pressure is still not controlled,
abstinence may be helpful.

Health professionals

When dealing with hypertensive patients or
clients or those at risk of high blood pressure health
professionals need to become skilled in the most
effective methods of inquiring about alcohol con-
sumption. Furthermore, they should provide advice
on the possible effects of excessive alcohol consump-
tion as well as on the means of reducing it. Com-
munity-based programs may be helpful.
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Goenmn Phsia execis

The government should consider limiting the
advertising of alcoholic beverages and the labelling
of alcoholic beverages with a warning about their
effects on blood pressure.

Future study

We recommend the following.
* That research be conducted into the mecha-

nism(s) whereby alcohol intake increases blood pres-
sure.

* That research is needed to determine whether
there are differences in the degree to which con-
sumption of different alcoholic beverages increases
blood pressure.

* That further research is necessary to deter-
mine whether the claim that CVD-related morbidity
and mortality are higher at low to zero levels of
alcohol intake than at moderate levels of consump-
tion is valid.

The evidence

There is substantial evidence confirming a caus-
al association between high blood pressure and
excessive alcohol consumption. The relation between
alcohol consumption and elevated blood pressure
has been demonstrated in nearly 40 cross-sectional
studies from many countries around the world.34
Some of these studies have been very large (over
80 000 subjects) and have demonstrated that the
effect of alcohol was independent of several factors:
age, obesity, cigarette smoking, exercise, education,
tea and coffee consumption, and personality
type.35-47

Direct evidence of the effect of alcohol on blood
pressure comes from a number of cross-over trials
that demonstrate that the addition and subtraction
of alcohol from the diet can influence blood pressure
in a predictable manner in patients with both normal
and high blood pressure.48-51 Clear, dose-response
relations with considerable individual sensitivity to
the pressor effects of alcohol have been demonstrat-
ed.

On a population basis the contribution of alco-
hol to hypertension has been estimated to range
from 11%38 to 20%.5' The evidence reviewed here
shows a remarkably consistent relation between alco-
hol consumption and blood pressure levels. Like-
wise, in longitudinal studies drinkers have been
shown to be at greater risk for hypertensive CVD,5253
thus reinforcing the evidence that alcohol consump-
tion predisposes to the development of hypertension.
Binge drinking has also been associated with stroke
in young men.5455

People who are normotensive

Though there are epidemiologic data that indi-
cate that hypertension and CVD are less likely to
develop in fit people, we know of no prospective
controlled studies that demonstrate that physical
activity prevents high blood pressure. None the less,
regular physical activity appropriate to the person's
capabilities seems prudent because of its value in
weight regulation and its potential benefit in reduc-
ing CVD-related mortality.

People with high blood pressure

People with high blood pressure should consult
their physician before they undertake strenuous exer-
cise. Appropriate physical activity is a useful compo-
nent of weight management in the control of high
blood pressure. Although there is evidence that
regular aerobic activity may result in the lowering of
blood pressure in patients or clients with mild
hypertension, definitive recommendations must
await further research to determine the intensity,
frequency and duration of the activity required to
lower blood pressure and to determine how long the
benefits can be maintained. Activities such as
weight-lifting are contraindicated in hypertensive
patients or clients.

Health professionals

Health professionals should encourage regular,
appropriate physical activities, particularly those
that can be incorporated into daily living, such as
walking and stair-climbing. Health professionals who
do not feel confident about prescribing such pro-
grams should refer their patients or clients to appro-
priate community resources.

Future study

We recommend the following.
* That research be conducted to evaluate the

benefits and risks of physical activity in the manage-
ment of hypertension.

* That the intensity, frequency and duration of
exercise required to lower blood pressure be investi-
gated.

* That studies be undertaken to determine how
long any exercise-induced reduction in blood pres-
sure may be sustained.

The evidence

There is epidemiologic evidence that people
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who are physically active are at lower risk of
coronary heart disease. A review of 43 longitudinal
nonintervention studies suggested that the relative
risk for physical inactivity as an independent factor
for coronary heart disease ranges from 1.5 to 2.4
with a median of 1.9.56 Physical inactivity is com-
mon, although estimates of prevalence vary widely.57
A review of eight national surveys conducted in
Canada and the United States suggests that approxi-
mately 20% of the population exercises at a level
recommended for cardiovascular fitness and that
40% is virtually sedentary.57

There is also evidence from longitudinal studies
indicating that regular exercise and physical fitness
may be associated with a lower risk of hyperten-
sion.58 For instance, Paffenbarger and colleagues'3
found that among 14 998 Harvard alumni men
followed up for 6 to 10 years regular strenuous
physical activity was related inversely to the risk of
hypertension. A 12-year follow-up of more than
6000 men and women indicated that, when com-
pared with those who were highly fit, the less fit
people had a relative risk of hypertension of 1.52
after adjustments were made for sex, age and follow-
up interval.59 Data from the Framingham Offspring
Study revealed a negative association between systol-
ic blood pressure and exercise endurance that was
independent of age, resting heart rate and BMI
among men.60 These correlation data lend plausibili-
ty to the notion that physical activity may have a
salutary effect on blood pressure. There have been
no controlled intervention studies demonstrating
that physical activity prevents the development of
high blood pressure.

There is some evidence that regular aerobic
activity may lower blood pressure.58 61 Martin and
Dubbert62 reviewed the effects of aerobic exercise on
blood pressure and hypertension and found that in
seven uncontrolled studies of 183 participants there
was a reduction in mean levels of 19 mm Hg in
systolic blood pressure and 14 mm Hg in diastolic
blood pressure. Three partially controlled studies of
86 people showed a reduction in mean levels of 15
mm Hg in systolic blood pressure and 9 mm Hg in
diastolic blood pressure. Six better controlled studies
(including parallel group, randomized and nonran-
domized controlled, and before-and-after interven-
tion designs) of 65 hypertensive "exercised" people
revealed a reduction in weighted mean levels of 8
mm Hg in systolic blood pressure and 6 mm Hg in
diastolic blood pressure. Martin and Dubbert62 noted
that in these studies weight and sodium excretion
were rarely monitored to isolate the independent
effects of exercise. They also noted that in several of
the better controlled studies untreated hypertensive
controls showed lower blood pressures over time.
Thus, aerobic activity may lower blood pressure

among hypertensive people, although more tightly
controlled trials of longer duration are required
before this conclusion can be made with confidence.

Some forms of exercise, particularly that involv-
ing explosive movements and isolation of single
muscle groups, may be harmful to those with high
blood pressure.63

Calcium

People who are normotensive

Although there is some evidence that low calci-
um intake is related to high blood pressure, it is
inconclusive. Thus, we cannot recommend supple-
mentation of calcium intake for the prevention of
hypertension.

People with high blood pressure and health
professionals

Because the data on the relation between calci-
um intake and blood pressure are unclear and the
evidence that calcium supplementation can lower
the risk of hypertension is inconclusive, we do not
recommend calcium supplementation for hyperten-
sive people.

Future study

We recommend the following.
* That research be conducted on the influence

of calcium metabolism on the genesis of hyperten-
sion, particularly to explain the apparent discordant
results between the epidemiologic association of low
calcium intake and high blood pressure on the one
hand and the association of high serum calcium
levels and hypertension (e.g., in hyperparathyroi-
dism) on the other.

* That research be done on the interrelations of
dietary calcium, sodium, potassium and magnesium
as they influence blood pressure.

The evidence

Cross-sectional data have suggested that an in-
verse relation exists between dietary calcium intake
and blood pressure such that low levels of calcium
intake are associated with high blood pressure.664 67
The difficulty with the interpretation of these data is
that often other factors were not taken into account.
After considering factors such as age, body weight
and alcohol consumption, calcium intake was not
always a significant factor in influencing blood
pressure.68 Some population studies have been un-
able to separate the effects of calcium from other
dietary elements. One epidemiologic study conclud-
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ed that it was "not possible to ascribe a causal
relationship between calcium and blood pressure,
however, due to the intricate network of covarying
food intakes and the possible role that unmeasured
social and cultural factors may play in the observed
relations".67 Another epidemiologic study that
showed a significant univariate inverse association
between reported calcium intake and blood pressure
concluded that the high degree of intercorrelation
among dietary factors "indicates that the independ-
ent role of any specific nutrient cannot be conclu-
sively separated from the possible effects of other
nutrients in this type of study".66 Thus, the epidemi-
ologic data are suggestive but not conclusive of a
causal association between calcium intake and blood
pressure.

The relation of calcium intake to blood pressure
has been the subject of several randomized clinical
trials.69-85 These studies of calcium supplementation
have had either a cross-over or a parallel-group
design. Most were small (all of them with fewer than
100 patients and 14 with fewer than 50), short (the
longest being 4 years and 16 being less thanl/2 year)
and involved varying amounts of calcium supple-
mentation and subjects with both normal and high
blood pressure. The results of these 19 clinical trials
showed conflicting results, with some indicating a
significant decrease in blood pressure while others
showed no significant change. A meta-analysis with
the results of these randomized trials showed a
decrease in systolic blood pressure of 1.5 mm Hg
with calcium supplementation of 0.4 to 2.0 g/d. The
meta-analysis did not separately analyse trials in
people with high and normal blood pressure and
included two abstracts (Dr. Jeffrey Cutler: personal
communication, 1989). The results of long-term
studies with larger sample sizes are awaited with
interest because the inconsistent results of present
trials do not provide strong supporting evidence for
conclusive recommendations.

Epidemiologic and randomized controlled study
data would be strengthened if a causal association
made biologic sense. The low calcium intake-high
blood pressure model does not readily explain the
observation of hypertension with hypercalcemia, the
efficacy of the calcium antagonist drugs in treating
high blood pressure or the relation between calcium
intake and other neurohumoral factors modulating
blood pressure.

Potassium

People who are normotensive

There is evidence that populations that consume
high-potassium foods have lower blood pressure.
Though this relation has not been shown to be

causal, we recommend that people eat a diet rich in
potassium (e.g., fresh/frozen fruits and vegetables,
particularly potatoes, and low-fat dairy products).
Such a diet clearly has other health benefits.

People with high blood pressure

Short-term studies have shown that potassium-
rich diets lower blood pressure in hypertensive
patients or clients. Although a sustained effect has
not yet been demonstrated, we recommend that
these patients follow such a diet.

A potassium-rich diet in conjunction with a
low-sodium diet is especially recommended for pa-
tients or clients taking thiazide diuretics, which tend
to deplete body potassium.

Health professionals

Clear information on potassium-rich foods and
their preparation (e.g., steaming rather than boiling)
should be provided to patients or clients.

Future study

We recommend the following.
* That the potential protective effect of potassi-

um on the development of hypertension and stroke
should be explored.

* That long-term studies on the effect of in-
creased dietary potassium on hypertension be con-
ducted.

The evidence

Support for recommending the maintenance of a
potassium-rich diet for people with either normal or
high blood pressure comes from population studies,
clinical trials and experiments with animals.

Because people eat foods rather than nutrients,
it is not surprising that potassium intake is closely
linked with a variety of other nutrients. Generally, it
has been found that populations with low potassium
intake also have low fibre and calcium intake and
high sodium and alcohol intake. Recent cross-sec-
tional studies generally have shown an independent
inverse relation between potassium intake (or urine
excretion of potassium) and blood pressure.8.66,86 87 In
most studies the sodium:potassium ratio is also
similarly correlated with blood pressure.

Experiments with hypertensive rats have shown
that the administration of supplemental dietary po-
tassium lowers blood pressure in these animals.88 89

Several randomized90-92 trials and a nonrando-
mized93 controlled trial of potassium supplementa-
tion (60 to 120 mmol/d) showed significant reduc-
tions in blood pressure of 2 to 11 mm Hg in patients
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with high and normal blood pressure. These were all
been short-term studies. As well, there is concern
over the side effects of potassium supplementation
in patients with renal disease and in those taking
potassium-sparing diuretics or angiotensin-convert-
ing enzyme inhibitors. For these reasons it is prema-
ture to consider the use of potassium supplements in
lowering blood pressure. On the other hand, hyper-
kalemia is not a concern with potassium in the diet.
One randomized trial showed that an increase in
dietary potassium had a blood-pressure-lowering ef-
fect comparable to that achieved by a reduction in
dietary sodium.94

Potassium supplements also have been reported
to reduce the incidence of stroke in rats.95 A similar
protective effect has been claimed in humans.96

Though it is difficult to make major changes in
potassium intake by dietary means, it is estimated
that a 1 0-mmol/d increase in potassium could yield a
decrease of 1 to 2 mm Hg in mean systolic blood
pressure.

Relaxation/stress management

People who are normotensive

It is widely believed that stress contributes to
high blood pressure. Although it is well known that
short-term stress will produce a temporary rise in
blood pressure, there is little information on the role
of chronic stress in the development of chronic high
blood pressure. There is no convincing evidence that
relaxation/stress management reduces the probabili-
ty of hypertension. Hence, at present we cannot
recommend that people participate in such training
programs to prevent hypertension.

People with high blood pressure

Studies of the impact of relaxation/stress man-
agement techniques in hypertensive patients or cli-
ents have yielded both positive and negative results.
Hence, it is premature to recommend these tech-
niques in the treatment of high blood pressure.

Health professionals

Although the value of relaxation/stress manage-
ment techniques in patients or clients with high
blood pressure is uncertain, health professionals
should be aware of and responsive to stress-related
problems as they are perceived by such patients or
clients.

Future study

We recommend the following.

* That research be conducted to explore possi-
ble links between psychologic and social factors and
blood pressure, particularly to determine whether
such factors play a role in the maintenance of
long-term hypertension.

* That long-term, large-scale, multidisciplinary
clinical trials be performed to evaluate the efficacy
of relaxation/stress management in the lowering of
blood pressure.

The evidence

It has been suggested that chronic stress leads to
a persistent elevation in blood pressure even after
the stress has passed. Studies in animals have pro-
vided evidence to support this hypothesis.97 Cross-
sectional studies in humans have suggested a link
between increases in blood pressure and crowding98
and vocational responsibility.99 A longitudinal study
of blood pressure showed a similar link with unem-
ployment.'00 There was no evidence that any form of
relaxation training or stress management protects
against the development of hypertension.

Several distinct stress management and relax-
ation interventions have been used in attempts to
lower blood pressure: progressive muscle relaxation,
relaxation response training, autogenic training, and
blood pressure, thermal and electromyographic bio-
feedback. Blanchard and associates'0' have provid-
ed detailed descriptions of these interventions and
reviewed controlled trials in which they have been
evaluated. Other intervention programs have used
more multifaceted and comprehensive intervention
strategies.'02 The results obtained with most of these
interventions have been disappointing.'0' The best
results have been with progressive relaxation train-
ing and the comprehensive approach taken by Patel
and Marmot.'02 However, even these positive results
are sometimes difficult to interpret with confidence.
For instance, in an evaluation of progressive relax-
ation training, Southam and coworkers'03 found that
after 8 weeks progressive relaxation training lowered
both systolic and diastolic blood pressure (by 7.8 and
4.6 mm Hg, respectively) at the work site. Diastolic
blood pressure was lowered (by 12.6 mm Hg) in the
clinic. At a 15-month follow-up evaluation'04 the
mean diastolic blood pressure of the relaxation
subjects was still significantly lower at the clinic (by
13.8 mm Hg) and at the worksite (by 7.4 mm Hg).
However, at this point there was no significant
difference between treated and control subjects.

A recent multicentre randomized study found
that the same treatment and research protocol as
that used above led to inconsistent findings across
settings. °5

Given that controlled trials have resulted in
inconsistent findings and that positive findings are
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sometimes difficult to interpret with confidence the
proposition that stress management and relaxation
training are clinically useful for reducing blood
pressure remains controversial.

Combination of pharmacologic and
nonpharmacologic measures in the treatment
of high blood pressure

Health professionals

Although some nonpharmacologic approaches
can reduce blood pressure in hypertensive people,
their effectiveness varies. Furthermore, the magni-
tude of the reduction achieved with each interven-
tion is small compared with that observed with
pharmacologic therapy. Hence, exclusive reliance on
nonpharmacologic measures as initial therapy is
recommended only for hypertensive patients with a
diastolic blood pressure of less than 100 mm Hg and
no evidence of complications of hypertension (e.g.,
target organ damage).

There is good evidence that some nonphar-
macologic approaches (e.g., weight loss and sodium
reduction) will add to the effectiveness of antihyper-
tensive medication.

In some patients or clients who are well con-
trolled on medication one can introduce nonphar-
macologic measures and then judiciously attempt to
taper the antihypertensive medications. Further-
more, there is evidence that a combination of
nonpharmacologic measures may allow discontinua-
tion of antihypertensive medication in some patients
or clients; however, such patients or clients should
continue to be monitored carefully.

Many of the nutrients previously discussed in
isolation are, in fact, linked when one makes dietary
recommendations. For example, a high-potassium
diet will tend to be low in sodium and high in fibre.
Similarly, restriction of energy intake will often
reduce sodium intake.

Future study

We recommend the following.
* That the interactions of pharmacologic and

nonpharmacologic measures in the treatment of
hypertension be explored further.

* That further research be conducted on how to
improve compliance with nonpharmacologic mea-
sures.

* That the effect of nonpharmacologic mea-
sures on compliance with pharmacologic agents be
studied.

The evidence

Studies assessing the combination of nonphar-

macologic management of high blood pressure with
antihypertensive drugs go back a number of years.
Parijs and collaborators,'06 in a nonrandomized
crossover study in 1973, showed that diuretics had a
greater effect than salt restriction on reducing blood
pressure, but a combination of the two was still more
effective than either alone. Ram and colleagues'07
also found a greater reduction in blood pressure
when moderate sodium restriction was combined
with diuretics than when diuretics were given with a
high-sodium diet. Both studies were short and had
small numbers of subjects.

Erwteman and associates,'08 in another short-
term randomized crossover trial, demonstrated that
salt restriction increased the antihypertensive effect
of 3-blockers and of ,B-blockers combined with di-
uretics. They also confirmed that salt restriction
enhanced the reduction in blood pressure produced
by diuretics.

A nonrandomized controlled Japanese study, by
Fujita and coworkers,'09 showed that the antihyper-
tensive effect of an angiotensin-converting enzyme
inhibitor, captopril, was greater when sodium was
restricted, at least in the short term. The effect of
sodium restriction on calcium channel blockers,
however, is less clear, and there is some evidence
that they may be more effective in the presence of
increased sodium intake."0

In the classic 1978 study by Reisin and collabo-
rators20 weight reduction had significantly decreased
blood pressure at 6 months' follow up in patients
with high blood pressure who were inadequately
controlled with antihypertensive medication com-
pared with a similar group that did not participate in
a weight reduction program.

Randomized20"'11-"3 and nonrandomized"14 con-
trolled studies have demonstrated that nutritional
interventions such as weight reduction, sodium re-
striction and reduction of alcohol intake can reduce
or even eliminate the amount of medication required
to control high blood pressure. The most convincing
of these studies, by Stamler and colleagues,"' dem-
onstrated that 39% of a group of previously treated
hypertensive patients were able to stay off medica-
tion for as long as 4 years, compared with 5% of a
group without nutritional treatment.

PRIORITIES

Health professionals and their patients or
clients

Health professionals should first provide their
patients or clients with information on the benefits
and risks of appropriate nonpharmacologic measures
for the prevention and treatment of high blood
pressure.
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We suggest that the measures considered in this
report receive the following priority.

* Reduction of alcohol intake is probably the
most potent of such approaches, although implemen-
tation may be difficult.

* Weight loss appears to be the next most
efficacious measure, and, though the effect of physi-
cal activity on hypertension is less clear, physical
activity is a useful component of weight reduction
programs.

* A reduction in dietary salt intake and an
increase in dietary potassium intake can be of value,
particularly in patients or clients taking certain
antihypertensive medications.

The specific mix and sequence of these ap-
proaches should be decided by the patients or clients
in partnership with the health professional.

In addition to these recommendations, as em-

emphasized in previous consensus conferences, smo-
king cessation and the adoption of measures to
reduce total blood cholesterol must be encouraged.

This conference was supported by Astra Pharma Inc.;
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