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Introduction

Treatment of hypertension is the most common reason for office visits and
for the use of chronic prescription medications [6-8]. In addition, roughly
one-half of hypertensive individuals do not have adequate blood pressure
control [9].

The health benefits of regular exercise are well established [9].

Because physical inactivity is a modifiable risk factor, clinicians should
routinely assess and prescribe structured exercise and increased lifestyle
activity to all patients [10].

Regular exercise is recommended for many purposes, including blood
pressure lowering [1-5] and is considered as an integral part of life style and
dietary rules for the treatment of hypertension.

The main aim of physical exercise is to reduce cardiovascular risk at a lower
cost.

Different types of exercise:

An “active subject” can be quantified in terms of intensity and duration, but
defining an "active" subject remains difficult.

At present, the accepted consensus for considering a person to be “physically
active" at the minimum level is a brisk walk of at least 30 minutes a day,
which is sufficient for cardiovascular protection.

The effects of physical activity are numerous. Several systems are involved:
circulatory, respiratory, osteoarticular, endocrine, etc...
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Physical activity is any sustained body movement that increases energy
expenditure, such as walking, jogging, dancing, gardening, swimming,
heavy physical labor, etc [11].

Exercise is a subcategory of physical activity that is planned, purposeful, and
repeated on a regular basis in order to improve or maintain health and fitness
[11,12].

Exercise may be divided into three major types, although these may overlap
for a given activity, which entail different circulatory adaptations, they
include:

» Dynamic aerobic exercise: The most extensively studied form of
exercise is dynamic aerobic exercise, which is the regular and
purposeful movement of large muscle groups in moderate and/or
vigorous activity that places stress on the cardiovascular system.
Examples include brisk walking, jogging, dancing, bicycling,
swimming, and using certain exercise equipment, such as elliptical
machines [13].

»  Characterized by an increase in oxygen consumption (VO2) and cardiac
output, and a decrease in peripheral resistance;

»  Dynamic resistance exercise: This type of exercise is characterized by
effort that is performed against an opposing force accompanied by
purposeful movement of joints and large muscle groups. Common types
of dynamic resistance exercise include weight lifting and circuit
training, often with the use of exercise equipment. These types of
exercise are typically performed with a goal of progressively increasing
muscle strength [13].
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«  Isometric resistance exercise: characterized by sustained contraction of
muscles with no change in the length of the involved muscle groups and
no change in joint angle. Some isometric resistance exercise may
involve equipment, such as handgrips or weighted resistance machines;
other forms do not use equipment and involve maintaining a constant
position such as sitting against a wall without a chair or maintaining a
"plank" position [13].

Resistance exercises are Characterized by little increase in VO2 and cardiac
output, and a significant raise in systolic and diastolic arterial pressures,
without any change in peripheral arterial resistance.

Which physical activity for hypertensive patients:

Before making this choice, the physician must be aware of the constraints of
each sport. He must take into account the static and dynamic aspects of each
sport.

This is the only way to be able to advise patients for a specific activity.

The available evidence supports dynamic aerobic exercise as a means to
lower blood pressure and prevent and control hypertension. The evidence
supporting resistance exercise is less compelling [13].

Numerous studies, including clinical trials, have examined the effects of
exercise

Aerobic, dynamic resistance and isometric resistance exercise can decrease
systolic and diastolic pressure by, on average, 4 to 6 mmHg and 3 mmHg,
respectively, independent of weight loss [9]

The American Heart Association affirmed these benefits in a 2021 scientific
statement on the BP-lowering effects of aerobic and resistance training
[13,14].

The mechanisms by which exercise lowers blood pressure and prevents
hypertension are uncertain, in part because the etiology of elevated blood
pressure is multifactorial. Findings from animal studies suggest aerobic

Light intensity

60 minutes

Medium intensity
30 to 45 minutes
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exercise may prevent increases in blood pressure through beneficial changes
in insulin sensitivity and autonomic nervous system function [15] while
resistance training may prevent increases in blood pressure through reduced
vasoconstriction [16]. Other potential mechanisms include reduced
inflammation, oxidative damage, sodium sensitivity, and arterial stiffness
(2], [13].

Dose and frequency of physical activity:

There is no one exercise prescription that is appropriate for all adults. The
prescription should be individualized to the patient's capabilities and to
prevent injuries and maximize incentives for maintaining a consistent
regimen [13].

The main recommendations are to choose an activity where the intensity of
effort does not exceed 70% of VO2 max, and to be aerobic: brisk walking,
running, treadmill, cycling, swimming.

For hypertension, lower levels of exercise may be beneficial, such as normal
walking, but this does not offer cardiovascular protection.

The goal of physical exercise for hypertensive patients is to expend 2,000
Kcal, which corresponds to 60 minutes of light activity or 20 to 30 minutes
of intense activity.

Most studies demonstrating a reduction in blood pressure have employed at
least three to four sessions per week of moderate-intensity aerobic exercise
lasting approximately 40 minutes for a period of 12 weeks [9]. (Table 1)

Static exercise is not forbidden, but should be moderated, as it improves
physical strength (preserves and maintains muscles) and aids dynamic
exercise. We recommend weight training with a series of 5 to 10 repetitions
of 8 to 10 different exercises, not exceeding an intensity of 50% of maximum
strength, 2 times a week.

High intensity
20 to 30 minutes

s A leisurely pace; s« Walking at a good » Working out in a gym;
s Light gardening pace; s Jogging;
andhouseworl:; s Go for a bike nde; s Swim or dance at a
s Do stretching o Gardening work steady pace;
EXErcises. thatrequires » Ruide an exercise bike.
effort;
s Swim or dance
withoutforcing
yvourself:
» Gymnastics at home;
s Plav tenms
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Exercise recommendations to lower blood pressure from professional committees and organizations

The FITT of the
Ex Ry

Frequency
(how often?)

Intensity
(how hard?)

Time
(how long?)

Type
(what kind?)
Primary

Evidence rating

Adjuvant

Evidence rating

BP reduction
(mmHg)

INC 8[1] and
AHA/ACC Lifestyle
Work Group[2]

3 to 4 sessions/week

212 weeks

Moderate to vigorous*

40 minutes/session

Aerobic

"High" 14
Grade B12

Class I1a level of
evidence A%

1to5s

JNC 7131

Most days of the week

None specified

=30 minutes/day

Aerobic

4to9

Professional committee /organization

AHAL4]

Most days of the week

Moderate to high, >40
to 60% of maximum

150 minutes/week

Aerobic

Class 1 level of

evidence A®

Dynamic RT

Class IIa level of
evidence B®

AcsMI5]

Most, preferably all,
days of the week

Moderate 40 to <60%
of VOpreserve

30 to 60 minutes
continuous or
accumulated in bouts
210 minutes each

Aerobic

Evidence category
A,5¥ evidence
category BS¥

Dynamic RT
2 to 3 days/week
Moderate 60 to 80%

1-RM, 8 to 12
repetitions
Evidence category
BS, 19

5 to 7 among those
with hypertension

ESH/ESc!6]

5 to 7 days/week

Moderate*

=30 minutes/day

Aerobic

Class 1 level of
evidence A-B¥

Dynamic RT
2 to 3 days/week

2 to 3 overall; 5to 7
among those with
hypertension
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CHEP![7]1

4 to 7 days/week in
addition to habitual
daily activity

Moderate*

Accumulation of 30 to
60 minutes/day

Dynamic exercise
(aerobic)

Grade DT/**

Dynamic, isometric, or
handgrip RT

Grade DT

FITT: Frequency, Intensity, Time, and Type of the exercise prescription; Ex Ry: exercise prescription; JNC 8: Eighth Joint National Committee; AHA: American Heart
Association; ACC: American College of Cardiology; JNC 7: Seventh Joint National Committee; ACSM: American College of Sports Medicine; ESH: European Society of
Hypertension; ESC: European Society of Cardiology; CHEP: Canadian Hypertension Education Program; VO reserve: OXygen uptake reserve; RT: resistance training; 1-

RM: one repetition maximum; BP: blood pressure; NHLBI: National Heart, Lung, and Blood Institute.

* Moderate intensity is defined as 40 to <60% VO2reserve OF an intensity that causes noticeable increases in heart rate and breathing; vigorous or high intensity is
defined as 260% VO2reserve OF an intensity that causes substantial increases in heart rate and breathing.

9 The NHLBI[2] rating system grades the strength of the evidence (Evidence Statement) and the strength of the recommendation(s) (Evidence Recommendation);
adapted from the US Preventive Services Task Force.[8]

A The Lifestyle Work Group rated the Evidence Statement for aerobic exercise to lower blood pressure as "high"”; the Evidence Recommendation for the Ex Ry (or FITT)
to lower blood pressure was rated grade BY or "moderate"”; corresponding to class IIa level of evidence A®.

< Classification of recommendations and level of evidence per AHA guideline criteria. [4,9,10]

§ NHLBI grading of evidence.[11]

¥ The strength of evidence was rated: Evidence category BS for the immediate effects of aerobic exercise or postexercise hypotension; evidence category AS for aerobic

exercise to lower blood pressure; evidence category BS for the recommended aerobic Ex Ry (or FITT) to lower blood pressure.

# ESC recommendations. [12]

1t CHEP graded recommendations by the underlying evidencel13] using grade A (strongest evidence, based on high-quality studies) to grade D (weakest evidence, based
on low-power imprecise studies or expert opinion alone).

** CHEP assigned grade D7 to "higher intensity exercise is not more effective.”

19 The strength of evidence was rated evidence category C~ for the immediate effects of dynamic resistance exercise or postexercise hypotension.
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Health screening process in patients wishing to participate in exercise

Croes the patient have one or more of the following
symptoms or signs, including but not limited to: *

= Angina pectoris or features of cardiac ischemia without

chest discomfort, either at rest or with exertion

= Dyspnea on exertion or dyspnea at rest

= Paroxysmal nocturnal dyspnea and/or crthopnea

= Syncope or presyncope

= Arrhythmia ar palpitations

= Cardiac murmur

fes No
Does the patient have established
atherosclerotic cardiovascular disease,
diabetes, or chronic kidney disease
{even though they are asymptomatic)?
T . 1
es No
Does the patient already participate Does the patient already participate
in moderate-intensity exercise on a in moderate-intensity exercise on a
regular basis (ie, at least 20 minutes, regular basis (ie, at least 20 minutes,
3 days/week)?1 3 days/week)?1
| I
T 1 T 1
No Yes Yes No
Medical clearance not ne ary Medical clearance not necessary
Does the patient wish to pursue Continue moderate-intensity Ini‘tiabe_lighl-inbensi‘tv exercisl_e and .
vigorous-intensity exercise?" exercise or gradually increase gradual!v |.ncrease to mnﬂerabe-llntensltv
to vigorous-intensity exercisel exercise; may eventually escalate to
vigorous-intensity activity 1
|
T 1
Yes Mo
Has the patient Medical clearance not necessary
undergone medical clearance
{to participate in exercise) Continue
during the past 12 months? moderate-intensity exercise 1
No Yes
¥ ¥ ¥ ¥

Medical clearance not necessary
Medical clearance recommended .
{often with exercise stress testing]} Gradually increase to

vigorous-intensity exercise

* List is not meant to be exhaustive. For example, the presence of a heart murmur, depending on its features,

might warrant evaluation.

9 Refer to UpToDate teopics on prescribing exercise for adults and on exercise in the treatment of hypertension for
definitions of light-, moderate-, and vigorous-intensity exercise.

Conditions for implementing physical activity: (figure 1)

Exercise testing is recommended in some, but not most, patients who start
an exercise program [25].

Risks associated with physical activity that is more intense than the daily
routine call for precautions.

The patient's level of risk must be assessed. This takes into account the
patient's blood pressure level, age, risk factors, family history of
cardiovascular disease, target organ damage and the existence of
cardiovascular disease.

Low-to-moderate-risk patients with mild-to-moderate hypertension do not
require further investigation for moderate aerobic physical activity (<70%
FMT).

For high-risk patients, it is essential to carry out a stress test before any
physical activity.
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In the case of symptomatic patients (coronary artery disease, heart failure,
stroke), a stress test is indicated, and physical activity should ideally be
resumed in a physical rehabilitation center.

Intense physical activity is not recommended if hypertension is severe or
poorly controlled.

Conclusion:

Physical activity is an integral part of the hypertensive patient's therapeutic
arsenal, and has become indispensable for permanently lowering blood
pressure levels. It reduces overall risk by acting on other cardiovascular risk
factors. It does, however, require knowledge of exercise physiology and,
above all, motivation on the part of the physician to prescribe the right
physical exercise for the patient.
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