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Cardiovascular rehabilitation includes lifestyle changing measures, secondary drug prevention and physical training programs.
Identifying and addressing cardiovascular risk factors, among which arterial hypertension, is an important objective of
cardiovascular rehabilitation. Patients with arterial hypertension should be initially assigned to a cardiovascular risk class. Alongside
drug therapy, a healthy diet and physical activity play an important role in the control of blood pressure values
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Introduction
Cardiovascular rehabilitation includes lifestyle changing
measures, secondary drug prevention and physical training
programs. Identifying and addressing cardiovascular risk
factors, among which arterial hypertension (HTN), is an
important objective of cardiovascular rehabilitation. Patients
with arterial hypertension should be initially assigned to a
low, moderate, high or very high cardiovascular risk class.
Risk stratification is achieved depending on the degree of
HTN, hypertension-mediated organ damage, disease stage,
presence of other risk factors or comorbidities (1,2).
However, regardless of this stratification, HTN requires in
the first place the adoption of lifestyle changing measures
(1). Without any doubt, a healthy diet plays an extremely
important role. In HTN, the DASH diet (rich in fruit,
vegetables, integral cereals and low fat dairy products, with a
reduced saturated and total fat content) has proved to be
highly efficient, leading to decreases in systolic blood
pressure by 11 mmHg on an average (3). Salt intake should
be less than 5 grams/day (3) and sodium intake should be
less than 2 mg/day, ideally less than 1.5 mg/day (3). At the
same time, a diet rich in potassium, 3500-5000 mg/day,
contributes to decreasing blood pressure values (3). Also,
maintaining a normal weight is important (3).
Physical activity is also part of the recommendations
included in lifestyle changes for hypertensive patients (1,3).
Certainly, physical activity is important for maintaining a
good health status for all categories of individuals, for the
population in general (4). Exercise performed regularly has
important cardioprotective effects (5). These can be grouped
into:
- antiatherosclerotic effects: increase of insulin sensitivity,
decrease of inflammation, decrease of platelet aggregability,
decrease of fibrinogen, increase of fibrinolysis, increase of
nitric oxide release, improvement of endothelial function
- possible antiarrhythmic effects: increase of vagal tone and
decrease of sympathetic activity.
At the same time, there is evidence that physical activity
reduces lipid fractions, i.e. LDL cholesterol, triglycerides and
cholesterol, with a significant increase in HDL cholesterol

(6).
Physical training programs performed constantly
contribute to decreasing the levels of some inflammation
markers such as C-reactive protein (7). In the case of diabetic
patients, exercise can decrease insulin resistance (7). At the
same time, it improves arterial flow-mediated dilatation (7).
A recently published meta-analysis demonstrates the fact that
constant physical activity improves endothelial dysfunction
(8).
Constant, long-duration physical exercise plays a role in both
preventing the development of HTN and decreasing blood
pressure values in the case of patients diagnosed with HTN.
HTN prevention is due to the decrease of vascular resistance,
arterial stiffness, oxidative stress, inflammation, synaptic
activation, the renin-angiotensin system (9). On the other
hand, there is an improvement in endothelial function,
insulin sensitivity, angiogenesis, parasympathetic activity
and renal function (9). In fact, in a study published in 2017 in
USA, it was demonstrated that moderate vigorous physical
activity or sports activities led to a reduction of the risk of
HTN (10). Regarding the decrease of blood pressure values
in patients with HTN, various molecular and biochemical
mechanisms are incriminated. The decrease of sympathetic
activity, with a significant 29% reduction of norepinephrine
release and a 20% reduction of the renin level, represents one
of the most important actions of constant physical activity
(11). It also has effects on contractility and calcium handling,
cardiomyocyte turnover and microRNAs (11). One of the
most important complications of HTN is left ventricular
hypertrophy. Over the course of time, various studies have
been published, the majority of which have demonstrated
that regular physical activity may cause the regression of this
hypertrophy. A 2020 meta-analysis shows that along with
antihypertensive drug therapy, physical activity leads to a
reduction of left ventricular mass (12).
One of the target organs frequently affected by arterial
hypertension is the kidney. In the early, asymptomatic phases
of kidney injury, microalbuminuria occurs, but when the
blood pressure values are maintained high or when additional
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risk factors such as diabetes mellitus are present, patients
evolve towards chronic kidney disease and renal failure (13).
The prevalence of cardiovascular diseases in this category of
patients is increased compared to the general population;
these have a higher frequency of atherosclerotic lesions,
calcific valvular lesions, as well as rhythm disorders favored
by electrolytic imbalances.
Their exercise capacity can be reduced because of secondary
anemia of renal cause, uremic myopathy and
polyneuropathy, hydroelectrolytic and acid-base imbalances.
Patients after kidney transplantation are also affected by the
physical inactivity involved by the procedure and by
immunosuppressive treatment (14).
Dietary, lifestyle changes, as well as inclusion in
cardiovascular rehabilitation programs are measures that can
effectively complement the pharmacological treatment of
patients with arterial hypertension and chronic kidney
disease, significantly slowing the evolution towards endstage chronic renal failure that requires chronic hemodialysis
or kidney transplantation (15).
Regarding diet, phosphate rich foods (milk, eggs, meat),
calcium and vitamin D supplements are recommended, while
potassium containing foods (fresh fruit, fruit juice, walnuts)
should be avoided (1).
Exercise recommendations in HTN
Before physical training recommendations, patients should
be evaluated not only for blood pressure control, but also for
the presence of other cardiovascular risk factors, for target
organ involvement. At the same time, an exercise test will be
performed, which will assess the way in which blood
pressure is controlled during exercise.
It should be highlighted that patients with HTN who
performed constant leisure physical activity had a 24% lower
risk (women) and a 27% lower risk (men) of cardiovascular
diseases compared to men and women with reduced physical
activity levels (16).
Moderate intensity physical exercise is associated with a
decrease of at least 15% in mortality (17,18).
According to current guidelines, physical activity
recommended for cardiovascular patients is of two types.
The first - physical activity counseling - consists of the
recommendation to perform constant exercise at least 5
times/week at home or in fitness rooms. This activity is not
supervised by specialized personnel, but self-monitoring is
recommended, in the first place by monitoring heart rate and
the Borg Scale of Perceived Exertion.
The second type of activity is physical training performed
only in certain cardiovascular diseases (in general more
severe or with a risk of being worsened by excessive
exercise). This will be practiced in hospital, in ambulatory
rehabilitation centers and, in special situations, at home
(telemedicine) and will be supervised by specialized
personnel (physiotherapist, nurse), being preceded by an
exercise test establishing the parameters and characteristics
of physical exercise according to the FITT (frequency,
intensity, time and type of exercise) model (19).

In arterial hypertension without other comorbidities, only
physical counseling is recommended in general, physical
training being recommended for hypertension associated
with other cardiovascular disorders which requires
supervised rehabilitation. The methodology applied in this
situation will be that recommended for the disease
concerned, but a good control of blood pressure and its
careful monitoring throughout the exercise duration are
necessary (19).
Current guidelines recommend for patients with HTN, with
controlled blood pressure, at least 30 minutes of moderate
intensity dynamic aerobic exercise (walking, jogging,
cycling or swimming) on 5–7 days per week (1,20). For
additional benefits, in patients with a low risk, a gradual
increase in moderate intensity dynamic aerobic exercise to
300 minutes a week or 150 minutes of vigorous intensity
aerobic physical activity per week or a combination of these
is recommended (18). In the case of adults with a high
cardiovascular risk and/or hypertension-mediated organ
damage, high-intensity resistance exercise is not
recommended (18). At the same time, if systolic blood
pressure values are higher than 160 mmHg, high-intensity
exercise will not be performed until HTN is well controlled
(20).
Performing resistance exercises for 2-3 days a week can also
be recommended in the case of patients with well controlled
blood pressure values, with potential effects in decreasing
systolic blood pressure values, on an average by 5 mmHg (1,
3). However, high-intensity resistance training should not be
initiated in the case of persons inexperienced with more
moderate resistance exercises, regardless of age, health status
or training level.
If individuals with controlled HTN want to practice high
performance sport, antihypertensive treatment should consist
of administering angiotensin converting enzyme inhibitors,
sartans and calcium channel blockers (20). Beta-blockers and
diuretics will be avoided (20). At the same time, in the
presence of hypertension-mediated organ damage and high
cardiovascular risk but well controlled HTN, sports will not
be forbidden, except for more intensive power disciplines
such as weightlifting, discus/javelin throwing and shotputting (20).
In general, patients with arterial hypertension and chronic
kidney
disease
receive
the
same
rehabilitation
recommendations as those with cardiovascular disorders and
normal renal function, with a few mentions. Patients
included in chronic hemodialysis programs may require an
individualized program, with the protection of the area where
the arteriovenous fistula is found (avoidance of traumas and
exercises that lead to an excessive increase in pressure in the
upper limb concerned, measurement of blood pressure in the
other arm) and the scheduling of the training sessions on the
days when no hemodialysis is performed (19).
In conclusion, a regular physical activity program may
contribute in the case of hypertensive patients to decreasing
blood pressure values, as well as cardiovascular risk.
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