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A controlled clinical trial was conducted to determine whether combined exercise

training and diet alone reduce blood pressure (BP), body weight and body mass index
(BMI) in three weeks. Twenty eight patients with diastolic UP~ 110 mmHg were assigned
to a hypertensive group and another 28 subjects with diastolic BP~ 90 mmHg were
subjected to the same intervention as control group (normotensive group). Exercise
training and diet reduced diastolic BP by 24.7 mmHg and systolic UP by 32.8 mmHg
in hypertensive group. There was a mean decreased of 5.3 mmHg in the diastolic UP in
the normotensive group (PdI.OOI). The systolic BP decreased only minimally. The
weight loss ranged from 1kg to 3 kg in hypertensive and 1kg to 2kg in the normotensive
group. The mean weight loss was 1.6 kg ( 0.7) in hypertensive and 1.5 kg (0.5) in the
normotensive group. In both the groups the weight reduction was highly significant
(P<O.OOI)and moderately positive correlation was also noted with the fall of BPs. The
mean fall of BMI was 0.61 kg/m2 ( 0.21) and 0.51 (0.2) kg/m2 in the hypertensive and
normotensive groups respectively. The findings indicated that a combined exercise
training and dietary program could lower UP in patients with mild to moderate
hypertension, but its long-term consequences on morbidity and mortality remain to be
determined.

Introduction

Hypertension is a common cardiovascular

problem. Despite the fact that majority of the

patients are asymptomatic, the disease is readily
detected and treated and it often leads to

complications. U Beta blockers, diuretics, calcium

antagonists and ACEinhibitors are usually used

to treat hypertension. These drugs produce

unpleasant side effects, e.g., headache, flushing,

fatigue, drowsiness and impotence in a substantial
proportion of cases. Moreover, at least in a

proportion of patients, the drug therapy proves to

be ineffective in preventing the development of
cerebrovascular disease or ischemic heart disease

and in reducing the overall mortality. c., It is

important to identify all such patients so that non-

drug treatment such as weight reduction, dietary
control and perhaps exercise training may be

recommended as efforts to control hypertension.4
In recent years non-drug treatment of hypertension
have received considerable attention, both as

definitive intervention as well as an adjunct to

drug therapy.4.5The purpose of present study was
to ascertain the effect of a structured exercise and

dietary program on blood pressure.

Materials and methods

The study was carried out in 1992-93 at the

Combined Military Hospital (CMH), Dhaka.

Only male subjects referred to the outpatient
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department of the hospital for treating
hypertension were purposively included in the

study. The presence of hypertension was
established following WHO 1984 criteria. i.e.,
by taking three measurements on each of at

least two different occasions.(' Patients taking

antihypertensi ve drugs, those with secondary
hypertension and with cardiovascular or

neurological complications were excluded

from the study. Twenty-eight hypertensive

subjects with diastolic blood pressure in the
range 01'91 to II OmmHgin phaseVofKorotkow

and 28 age matched (i:5 yrs) individuals with

diastolic blood pressure in the range of 85 to 90
mmHg (high normal blood pressure) were

eventually included in the study. All of them
were admitted in CMH.

On the day of admission, height, weight, routine

urine & blood analysis, ECG and X-ray chest
examinations were carried out. BP was recorded

in sitting posture with the help of mercury

sphygmomanometer. All measurements were

taken by a trained Medical Assistant at different

times of the day. The data were recorded in a

standard data collection proforma. A four

weeks screening period was followed by the

clinical trial. All the subjects had to follow a

controlled exercise program comprising brisk

and sustained walking on a treadmill set with

progressive increase in distance and increase/

decrease in time. Heart rate during the treadmill

exercise was expressed as percentage of the
heart rate in maximal exercise. It was derived

from the age-adjusted maximum heart rates.

The detail of the dietary program is shown 111

table-I. The subjects had to consume a diet

containing less than 2.5 gm common ,salt/day.

The energy intake was limited to 2000 KCal/

day. Twenty-four per cent of the total energy

intake was given in the form of unsaturated and

6o/r as saturated fat. Al I food-stuffs were

weighed before cooking and the left over
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amounts were measured and subtracted to

maintain correct food consumption. The quality

control checks were carried out throughout

the study.

SPSS PC+ (spss Inc. Chicago) was used for

statistical analyses. Student's t test was used for

comparison of BP within the hypertensive and

between the hyper- and normotensive groups.

T<lhlc-I: Die/an' program (~(.I'lIhjec/.\'
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Diet Quantity Energy Remarks

(K Cal)

Brc<lkfast

Chapattis/Bread 75 gm 255 Small size 3
of wheat pIeces
Egg (hen) 01 60

Vegetables 01 cup 20 Cooked
Tea - 01 cup 10 Sugar 0.5 tsf

Mid-morning
Fruit (Banana/ 100gm 98 One

orange)
Milk 225 ml 191 One glass with

sligar 2 tsf

Luneh

Rice cooked 100gm 345 2.5 Clip
Fish/Meat 60 gm 70 Large size one
(Chicken) piece
Vegetables (leafy) 01 Clip 20 Cooked

Vegetahles salad 01 cup 20 Fresh
Pulses 28 gm 85 One cup

Mid-Afternoon
Tea 01 cup 10 Sugar 0.5 tsf
Biscuit 14gm 55 Two (Soya

protein)
Dinner

Rice cooked 100 .gm 345 2.5 cup
Fish/Meat 60gm 70 Ln'ge size I
(chicken) pIece
Vegetables

.
o I cup 20 Cooked

(leafy)
Vegetable salad a I cup 20 Fresh
Edibleoil 35ml 315 For all

cooking
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Results:

The baseline characteristics of subjects are

shown in table-II. Mean age of the patients was

40 years. The two groups did not vary significantly

in the haseline values of relevant parameters.

Table-II: Ba.\'eline characteristic ofsuhject.\'

Tahle-III presents the mean (SD) difference in

weight, BMI and BP hetween their baseline and

post-trial values in the hypertensive and the
normotensive groups. The weight loss ranged

from] to 3 kg in the hypertensive and I to 2 kg

in the non-hypertensive groups. The mean weight

loss was 1.66 kg (0.70) and 1.50 (0.50) kg

respectively in the two groups. The weight

reduction was significant (P<O.OOI) in hoth the

groups.

The mean fall of BMI was 0.61 (0.2) kg/m2 in

the hypertensive and 0.95 (0.2) kg/m2 in

normotensive groups. In both the groups the fall

of BMI was highly significant (P«).OO I).

The changes in systolic BP ranged from ]0-60

mm Hg and 0 to 10 mm Hg in the hyper- and

normotensive suhjects respectively. The mean
differences, i.e., mean drops of systolic BP

were 32.8 and 3.5 mm Hg respectively. These

di fferences in drop of systol ic BP were sign ificant

(P<O.OOI).

April 1998

Table-III: Mean (SD) changes in hody weight. 11MI
and BP

A mean drop of24.7 mmHg in diastolic pressure

in hypertensive and a mean drop of 5.3 mm Hg in

normotensive group were achieved. In hoth the

groups the mean drops in diastolic pressure were
highly significant (P<O.OO]). The difference in

the fall of diastolic pressure hetween hypertensive

and normotensive groups was also significant.

A moderate degree of positive correlation was

noted (r=0.302) hetweendecrease in hody weight

and systolic hlood pressure in the hypertensive

group. The correlations were insignificant in the

normotensive group (r =0.(6). The data showed

moderately positive correlation hetween decrease

in body weight and fall in BP in hypertensive

and non-signi ficant hut positive correlation in

the non-hypertensive groups.

Discussion

Many of the single components of non drug

treatment of hypertension have heen studied hut

only a few studies have compared a comhined

program. There were limitations in our study

regarding BP reduction and selection of

normotensive group having diastolic BP ~90
mmHg. One important concern was that the study

was carried out in a hospital which is not accessi hie

to the general hypertensive population in the

community. We may have overestimated the
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Characteristics Hype.rtensiveNormotensive P-value

group group
N=28 N =28
X(Sm XiSD)

Age (yrs) 40.8C:t8.9) 40.1 (:t14.4) P>O.05

Height (m) 1.66(:tO.05) 1.69(zO.06) P>0.05

Weight (Kg) 64.9C:t7.9) 69.3C:t7.7) P>O.05

BMI 23.7(z2.5) 24.4(I2.4 ) P>0.05

Sys BP mmHg 161.7(zI0.3 137.6C:t4.7) P>0.05

Variables Hyperten- Normoten- P-valuc

stye stye

Body weight (kg) 1.66 (0.7) 1.50 <0.5) <0.00 I

BMI (kg/m2) 0.61 (0.2) 0.95 (0.2) <0.001

Systolic BP 32.8 (13.6) 3.5 (4.2) d).OO I

(mm Hg)

Diastolic BP 24.7 <7.8) 5.3 (1.6) <0.001

(mmHg)



Vol. 24, No. I

reduction of BP while conducting a hospital

based elinieal trial. All hypertensive subjects

showed a decrease in diastolic pressure in the

range of 14 to 40 mmHg. In a similar study, 23

essential hypertensive and 22 normotensive

middle-aged men participated in a controHed

exercise program for six months. The interval

training of the walk jog type was used as the

therapeutic exercise program. The training

intensity was based on the actual heart rate

expressed as OJ,.of working capacities. A drop in

mean diastolic pressure of 11.8 mmHg and in

mean systolic pressure of 13.5 mmHg occurred

in the hypertensive group. There was a mean

decrease by 6 mm Hg in the diastolic pressure of

the normotensive group. but the mean systolic

pressure did not change significantly7X

Despite widespread interest in the non-drug

therapy for hypertension, physical exercise and

diet have not been accepted as an effective

antihypertensive therapy. There have been no

well designed controlled studies of dietary factors

and the related mechanisms of antihypertensive

effects remain unclear. A study was done to

confirm the depressor effects of exercise and to

analyze the hemodynamics in twenty Japanese

subjects with essential hypertension. Changes in

HP, hemodynamics and humoral factors of the

exercise group were compared with that of the

normotensive group. BP, whole blood and plasma

volume indices decreased significantly in the

exercise group compared to the normotensive

control group.7 Many randomized controlled

studies have reported lowered BP associated

with aerobic exercise training.').]2 It has been

reported that a program of moderate aerobic

exercise. without dietary changes. in patients

with normal body weight and average level of

fitness, offered little benefit. II'.]' However. this

study indicates that essential vascular

hypertension is not necessarily acontraindication

to controlled interval exercise programs." It is
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not worthy that the principal change in both

hypertensive and normotensive groups is in

the diastolic pressure. The known vasodilating

effect of endurance exercise is probably

responsible for the drop in BP.]4 During dynamic

exercise there is profound vasodilatation in the

working skeletal muscle with a concurrent

reduction of perfusion in other vascular beds.
Cutaneous vasodilatation will occur, venous

return is augmented by the pumping action of the

exercising muscles and by the increased

abdominothoracic movements of hyperpnoea.

During post exercise period, venous return falls

dramatically owing to the discontinuance of

mechanical pumping effects. while skeletal

muscle and cutaneous vasodilatation persists.

Hence a fall in systemic arterial systolic and

diastol ic pressure is not surprising.".]4 The greater

fall in BP after exercise might be explained by

greater vasodilatation owing to the higher

plasma adrenal ine concentration.]4 Exercise

increases the energy needs of exercising muscle.

Therefore, working muscles must possess a

tremendous capacity for increasing their

metabolic rate in order to produce enough

A TP to allow increased activity to continue.f,

It may be noted that in most published studies,

weight loss has been shown to be associated with

a lowering of BP. There is a clear, direct

relationship between body weight and resting

HP. Epidemiological studies have consistently

shown that overweight individuals have an

increased risk of hypertension and increased

cardiovascular risk. Weight loss is closely

correlated with reduction in BP and is potentially

the most efficacious of all non-drug treatment

in the normotensive of hypertension." In this

study. subjects were given an improved diet

having 2000 Cal/day with a view to changing

the nutritional status and weight loss. This

improved composition of diet emphasized

reduction in total fat, dietary cholesterol and
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sodium. In many studies it has been noted that

diet is an important component in the management

of hypertension. 16A low sodium diet suggested
by Kempner (1984) has been extensively used in
the treatment of hypertension. The beneficial
effects of this diet have been allributed to its low

calorie, protein, fat and sodium components.I?

The role of diet has been the subject of much
controversy, but there is some consensus that a

diet high in calorie, fat and sodium and low in

potassium is associated with the development ()f

hypertension. IXIt is important to note that people

in primitive societies were for the most part

physically active throughout life and are lean

vegetarians who are not exposed to alcohoI.1x.i<J

Primiti ve societies lack hypertension because
of their high potassium rather than low sodium
intake.5.1,!

It may be concluded that subjects having mild to

moderate hypertension could control their BP by
the combined effects of this intervention. The

known vasodilating effect of treadmill exercise

along with low sodium and low calorie diet were

probably responsible for the drop in BP. Exercise

is generally beneficial in promoting good health.
its introduction in the community should be

emphasized.
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