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Resistance Training as a Powerful Tool in the
Prevention and Treatment of Cardiovascular Diseases

1. Struhar, L. Dovrtélova, M. Kumstat

Abstract—Regular exercise promotes reduction in blood
pressure, reduction in body weight and it also helps to increase in
insulin sensitivity. Participation in physical activity should always be
linked to medical screening which can reveal serious medical
problems. One of them is high blood pressure. Hypertension is risk
factor for one billion people worldwide and the highest prevalence is
found in Africa. Another component of hypertension is that people
who suffer from hypertension have no symptoms. It is estimated that
reduction of 3mm Hg in Systolic Blood Pressure decreases cardiac
morbidity at least 5%. The most of the guidelines suggest aerobic
exercise in a prevention of cardiovascular diseases. On the other
hand, it is important to emphasize the impact of resistance training.
Even, it was found higher effect for reduction on the level of systolic
blood pressure than aerobic exercise.
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1. INTRODUCTION

HE effect of regular physical activity is studied by many
Tresearchers and it is often described as an important factor
of prevention and treatment for patients with cardiovascular
disease. Cardiovascular diseases (CVDs) are connected with
higher prevalence of morbidity and impairment of activities of
daily living [1]. According the World Health Organisation
(WHO), CVDs are most common cause of death in the world
[2]. Group of CVDs include:

deep vein thrombosis and pulmonary embolism

coronary heart disease

cerebrovascular disease

peripheral arterial disease

rheumatic heart disease

congenital heart disease [2]

The one way to reduce the severity of coronary artery
disease (CAD) is prevention which always should include
appropriate physical activity.

In literature, it could be found some factors which can lead
to CAD. Hypertension, smoking, dyslipidemia, male gender,
family history and diabetes are undeniable factors of coronary
heart disease (CHD) [3]-[5]. We mentioned the terms coronary
artery disease and coronary heart disease which can be also
interpreted as the same. However, CHD is a common term for
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build-up of plaque in the heart’s arteries that means CHD is a
result of CAD. This process is not always connected with
adulthood but some research works indicate that build-up of
plaque starts in childhood [6]. One of the components which
can lead to cardiovascular disease is overweight and obesity. It
was proved that the childhood obesity is associated with
higher risk of cardiovascular disease [7]. Additionally,
childhood obesity leads to obesity in adulthood [8]. In the case
of health problem, obese inpatients have longer time for
recovery and the cost of treatment is much higher than the
inpatients with normal weight (BMI=18.5-24.9 range) [9],
[10]. Body mass index (BMI>25.0) is related with high blood
pressure in group of children and adolescents [11]. Several
studies have proved a relationship between overweight and
cardiovascular morbidity or cardiovascular mortality [12]-
[14].

The occurrence of paediatric chronic diseases like
hypertension (HTN) and type 2 diabetes negatively affects the
health status in adulthood [15]. Consequently, the public
concern should focus on activities which can decrease the
rates of childhood overweight and obesity.

Predicting risk of CVDs includes a full physical
examination:

» measurement of height and weight; measurement of waist
and hip circumference

examination of the cardiovascular system

examination of blood pressure

examination of the abdomen for bruits

examination of the central and peripheral nervous system

examination of the optic fundi [16]

Correct blood pressure measurement is an essential for
findings a high blood pressure (HBP). According by
Guidelines for assessment and management of cardiovascular
risk [16], it is better to measure blood pressure in both arms at
first patient’s visit. In case of differences between systolic and
diastolic pressure (systolic pressure > 20mmHg; diastolic
pressure > 10mmHg), it is needed to refer to the next
examination. If the blood pressure is measured in only one
arm, it is possible that HTN does not have to be revealed.
HTN is a key factor which is responsible for at least 45%
deaths of all heart disease [17]. One of the reasons why this
number is enormously high is fact that people who suffer from
hypertension have no symptoms.
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TABLE I
CLASSIFICATION OF BLOOD PRESSURE FOR ADULTS
Diastolic Blood

Blood pressure Systolic Blood

. . Pressure
classification Pressure (mm Hg) (mm Hg)
Normal <120 and <80
Prehypertension 120-139 or 80-89
Hypertension
Stage 1 140-159 or 90-99
Stage 2 >160 or >100

High blood pressure is warning sign of unhealthy lifestyle,
therefore it is necessary to search effective solutions to prevent
CVDs. HTN is often called as a high blood pressure and this
situation causes that the blood vessels have persistently high
pressure. Subsequently, the heart has to work harder in order
to pump blood. According the WHO, HTN is the risk factor
for one billion people worldwide and the highest prevalence is
found in Africa (46%, adults aged 25 and above), while the
lowest prevalence is found in the Americas (35%, adults aged
25 and above) [17]. It is needed to address the rules of healthy
lifestyle which include reducing salt intake, use of alcohol,
healthy diet and regular physical exercise to all groups of
society. Level of education, income or fear of unemployment
play a key role in the development of CDVs. Genetics also has
big impact on HTN. Genetic disorders like Liddle’s syndrome
or the syndrome of apparent mineralocorticoid excess lead to
HTN [18]. Nowadays, there is a big public discussion about
urbanization. The modern cities areas should provide enough
opportunities to encourage healthy lifestyle e.g. access to
places for sport or physical activity; opportunities for exercise
programs in schools or opportunities for healthy diet etc.
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Fig. 1 Factors that cause high blood pressure and its difficulties

Most of the factors of CVDs are preventable (Fig. 1).
Additionally, some studies have emphasized the role of the
psychosocial factors (depression, social isolation or stress at
work) as a strong predictor of CVDs. Stressful environment at

work, high work demands are conditions which can lead to
coronary heart disease [19], [20].

II. THEORETICAL BACKGROUND

A. Recommendations on Physical Activity for Health

The role of physical activity is often underestimated in
prevention of CVDs. According to the guideline of WHO
(Global Recommendations on Physical Activity for Health),
amounts of time, intensity and type of physical activity has to
be connected with age. The primary focus is provided
recommendations on physical activity for healthy lifestyle for
population levels. It is proposed at least 60 minutes of
moderate to vigorous-intensity physical activity each day for
children and young people (aged 5-17 years). In case of higher
amounts of time, physical activity can provide other health
benefits. Adults (aged 17-64 years) should accumulate at least
150 minutes of moderate-intensity during the week or it is
possible to do at least 75 minutes of vigorous-intensity.
According to the guideline, adults can increase moderate-
intensity aerobic physical activity from 150 minutes to 300
minutes per week. In this group of population is also
recommended to do muscle-strengthening exercises in
frequency two or more days.

It is recommended at least 150 minutes of moderate-
intensity during the week or it is possible to do at least 75
minutes for people who are 65 years old and above. Activities
that improve maintain balance should also be included in
physical exercises. This type of activity reduces the risk of
falls by improving strength and coordination [21]. These
recommendations provide initial instruction about range of
physical activity. Participation in physical activity should
always be linked to medical screening. The scientific works
demonstrate that people (65 years old and above), who are
more physical active, have lower rates of CVDs, high blood
pressure and type 2 diabetes [22].

B. Blood Pressure and Physical Activity

The effectiveness of physical activity to lower blood
pressure depends on type of exercise. In literature, it can be
found several meta-analyses which are focused on evaluating
effect of exercise. The most of the guidelines suggest aerobic
exercise in a prevention of CVDs. On the other hand, it is
important to mention the impact of resistance training (RT) on
blood pressure, adipose tissue and body composition. RT can
be divided on static and dynamic. Static RT requires muscle
contraction against motionless load without change in length
of the muscle group which is involved. Dynamic RT involves
concentric or eccentric work and there is a change in length of
the muscle [23]. There is a true that throughout resistance
training blood pressure raises fast but SBP and DBP tend to
decrease below resting levels after the resistance training [24].
There is needed to create right RT which respects
recommendations for cardiac patients. Patients with CVDs can
perform 1 set, from 10 to 15 repetitions (40%-60% of 1-
repetition maximum);, 8-10 exercises with frequency 2
days/week [25]. American College of Cardiology and
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American Heart Association recommend 3 to 4 sessions a
week; 40 minutes per session; moderate-to-vigorous intensity
physical activity [26].

According to the systematic review, isometric resistance
training can have higher effect for the largest reductions on the
level of systolic blood pressure (SBP). 5223 participants (3401
in exercise groups; 1822 in control groups) were included in
93 trials. SBP was reduced after endurance training (-3.5 mm
Hg), dynamic resistance training (-1.8 mm Hg) and isometric
resistance training (-10.9 mm Hg). Diastolic blood pressure
(DBP) was diminished after endurance training (-2.5 mm Hg),
dynamic resistance training (-3.2 mm Hg) and isometric
resistance training (-6.2 mm Hg) [27]. On the other hand, the
role of aerobic exercise on its impact on reducing blood
pressure should not be underestimated. This effect was also
proved. More than 2400 participants were included in 54
randomized and controlled trials whose intervention groups
performed only aerobic exercise. The results revealed
reduction in mean SBP (-3.84 mm Hg) and DBP (-2.58 mm
Hg) [28]. Although these blood pressures are small, it is
estimated that reduction of 3mm Hg in SBP decrease cardiac
morbidity by 5% to 9% [28]. Then, next research studies
should focus on creating new guidelines for patients with
CVDs. The appropriate level of physical exercise intensity is
still unknown. At the Masaryk University, Faculty of Sport
Studies (Czech Republic) was created a cardiovascular
rehabilitation programme for people with CVDs. We decided
to involve aerobic endurance training and RT in exercise plan.
RT was added to the exercise regimen after 12 weeks of
aerobic training. After that, it was added circuit weight
training with weights from 40% to 60% of one repetition
maximum and the rest between sets was 60 seconds. The
exercise regimen is still undertaken twice a week including
warm-up and cool-down (150 minutes per week; circuit
weight training ranged from 45 to 60 minutes and aerobic
endurance training lasts 90 minutes). The blood pressure,
monitoring of heart rate is controlled every training lesson.
The results will be published in spring 2015.

Another question, which was not still answered, is total
amount of physical activities.

C. Risks of Exercise

One of the reasons of high prevalence of CVDs is lack of
physical activity. Physical activity decreases insulin resistance
and helps to decrease LDL cholesterol. Cardiac-related
problems can occur during the exercise but the risk of cardiac
event is small. Cardiac event can occur only once in 62 000
hours of exercise training [29]. It is estimated that risk of
cardiac event is 50 times higher for sedentary lifestyle than
regular participating on physical activity 5 times per week
[30]. The main risk of physical activity is musculoskeletal
injury. The risk of musculoskeletal injury increases with
obesity and participation in vigorous type exercise [31], [32].

III. CONCLUSION

The health benefits of regular physical activity are
important factor in prevention of CVDs. A sedentary lifestyle

is considered one of the top risk factors for CVDs. The
participation on regular exercise has many health benefits
including lowering blood pressure, lowering low-density-
lipoprotein, reducing body fat, reducing the prevalence of
back pain, or prevention forms of bone loss.

There is needed to upgrade recommendations for physical
activity in daily life which will include aerobic exercise and
isometric resistance training.
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