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PHYSICAL EXERCISE IN REHABILITATION OF
ESSENTIAL ARTERIAL HYPERTENSION
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Republic Community of Pension and Disabled Workers Insurance,
Community Service Institute for Examination and Evaluation of Work Capacity,

Belgrade, Teslina 9, Yugoslavia

Systematic physical training brings about
morpho-functional changes of the cardiovascular system
and through these changes enlarges cardiovascular
capacity, therefore physical training is included in the
means of prevention of "hypokinetic diseases of modern
life", and is essential to the rehabilitation from these
diseases.

Essential arterial hypertension is connected with
organic changes which result in decreasing functional
ability of the cardiovascular system. These facts are
unquestionably established by a great number of
experimental and epidemiological studies.

The question is, if and how much systematic physical
training can influence the increase of functional
capability of the cardiovascular system in hypertensive
patients?

Our examinations were done to determine the effect
of physical training on the functional and working
ability of hypertensive patients.

Methods

Examinations were carried out upon a relatively
homogenous group of 100 male patients, aged 40-54,
with essential arterial hypertension. All hypertensive
patients selected for the examination had the first and
second degree of essential hypertension, according to the
criterion of the Committee of WHO Experts (1). All
patients were professionally active, but they had a
sedentary life. The programme of physical training did
not influence the medical therapy they received. All
selected subjects were divided in the experimental and
the control groups by random sampling. Patients in the
experimental groups were further divided into individual
subgroups with different programmes of exercise, lasting
one year.

At the beginning of the experiment, and at the end of
the training programme patients from both the
experimental and the control group were submitted to
the examination of functional abilities of the
cardiopulmonary system with the spiroergometric test of
ergostasis type, x-ray determination of the heart volume,
and with ECG control during effort. According to the
methodology considered and adopted by the

International Seminar of Ergometry in 1966 in Berlin
(2) and on the meeting concerning the problem of
ergometrics in cardiology in 1967 in Freiburg (3),
examinees have turned the pedals of the bicycle
ergometer in the lying position with a speed of 60/min.
During 5 minutes rest, standard efforts for 6 minutes
(with loads of 25 w, 50 w, 75 w, 100 w and 125 w) and
in the period of recovery of 5 minutes the following
parameters were registered: pulse, ECG, arterial blood
pressure, absolute and relative oxygen consumption,
absolute and relative oxygen pulse and equivalent of the
heart volume. X-ray volume of the heart was determined
by the standard methodology of Rhorher-Karhistorf
(modification of Mushoff-Reindell) (4).

According to the adopted definition, it is considered
that, if the pulse does not exceed an increase of 8
strokes a minute, from the fourth to the sixth minute of
work, and if the oxygen consumption remains
unchanged from the third to the sixth minute, the work
is done in an ergostatic phase. The programme of
physical training with members of two experimental
groups (El and E2) was organized three times weekly.
The group El had a mixed and varying training
programme, consisting mainly of games such as
volleyball, without more physical loading, and with a
target of gaining psychophysical relaxation. The group
E2 had a training programme to obtain the enlargement
of the cardiorespiratory functional abilities. The training
hour of this group was divided in the two parts: the
programme of running was within the first 30 minutes,
and another 30 minutes consisted of swimming. At the
end of one-year's training period this group ran
approximatively 700-2,000 metres, and swam 300-900
metres, weekly. The average pulse values during running
and swimming were about 120-125/min.

Results and Discussion

Group El showed considerable increase of the
functional abilities of the cardiorespiratory system only
during the maximal working load. In the second control
the members of this group had the maximum working
load bigger by 10 w than previously (p 0,05) but arterial
blood pressure and pulse remained unchanged.
Proportionately the maximal load oxygen consumption
and maximal oxygen pulse also increased. X-ray
determined heart volume was not changed significantly
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in the average of the group.

Group E2 showed significant differences which
resulted after the one-year training period. In this group
was recorded during the second control, a decrease in
blood pressure and resting pulse rate. The signification
of these differences is expressed better on the
submaximal work loads of 25 w and 50 w. During the
maximal working load which is significantly higher on
the second control (p 0.001) the values of blood
pressure are almost identical as on the first control. In
proportion to the maximal work load, the oxygen
consumption is significantly higher during the second
control, as is the maximal and relative oxygen pulse.
Absolute heart volume was enlarged from 876.17 cc to
922.07 cc, but this enlargement is not statistically
significant. Meanwhile, because of decrease in the
patients' body weight this enlargement appears through
VH/BW to be statistically significant. The economy and
efficiency of such a heart is considerably improved: the
heart equivalent is decreased from 101.77 to 79.74 (p
0.005).

It is of interest that in the control group (C) we find
decrease of blood pressure both in rest and during
submaximal working loads after a one year control
period. In connection with this, the control group had
bigger maximal working load with bigger oxygen
consumption and maximal and relative oxygen pulse as
well. Meanwhile, the working ability of the patients
hearts did not change significantly.

It is obvious that within all three groups, exsisting

decrease of blood pressure at rest during the second
control, reflects the values of blood pressure recordings
during work loads. This is shown well within the
members of the E2 group which had vigorous training.
Patients with lower blood pressure can endure the same
physical exertions with smaller increase of blood
pressure, and so the magnitude of the work load can be
enlarged under the same range of blood pressure. The
rehabilitation potentials of these patients are enlarged.
This phenomenon also is manifested through the changes
of such other parameters as maximal and relative oxygen
consumption, maximal and relative oxygen pulse and
equivalent heart volume.

Conclusions

Systematic physical exercise, depending upon its
characteristics, applied to subjects with essential arterial
hypertension, brings about a decrease of the arterial
tension. However, in estimating the obtained values, the
influence of drug therapy has to be taken into
consideration, as subjects in the control group have
shown on the second control a certain degree of
lowering blood tension, although not very significant.
Lowering of blood tension during rest is proportional to
the abilities of hypertensive patients to endure larger
physical efforts, as well as to the increase of tension at
such loadings, increasing at the same time rehabilitation
potentials of these hypertensive subjects. The increase of
functional abilities of hypertensive patients is reflected
on the maximum work load in the form of the
enlargement of the maximum and relative consumption
of oxygen and the maximum and relative oxygen pulse.
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