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Abstract

One of the most widespread illnesses, hypertension can cause other cardiovascular conditions
that shorten life expectancy and lower quality of life. Primary hypertension is the most
typical type, and while there are some risk factors, we cannot determine what is the primary
cause. We should first change our lifestyles before using medications. Sport activity is the
strategy that has the most potential. Numerous researchers have attempted to evaluate its
impact on hypertension control. They all concurred that engaging in almost any sport can aid
in the management of hypertension. Other studies looked at the best sports to keep
hypertension under control. They experimented with isometric exercises, tai chi, brisk
walking, and aerobic exercise. Matching the appropriate sport to the level of hypertension can
be important too.

Athletes experience hypertension as well, despite the fact that exercise is beneficial for the
condition. Because of anti-doping regulations, there are some restrictions on how they can be
treated.

In addition to exercise, other lifestyle changes are crucial in the treatment of hypertension.

It involves changing one's diet, attempting to lose weight, and avoiding stressful situations.
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Aim of the study

The purpose of the following paper is to review the research on how various forms of sport
activity affect the maintenance of hypertension. It also describes how hypertension affects
athletes.

Materials and methods

The following English keywords and its Polish equivalents were used to search Google
Scholar's medical databases: hypertension, sport activity, athletes, resistant hypertension.

The articles most pertinent to the subject have been chosen.

Keywords: hypertension, sport activity, athletes, resistant hypertension

Hypertension

Hypertension, also referred to as high blood pressure, is a chronic medical condition
marked by elevated artery blood pressure levels. It happens when the pressure of the blood
against the artery walls becomes excessively high over time, putting more strain on the heart
and blood vessels.

Hypertension can be divided into two main categories. The most prevalent type
of hypertension is primary (essential) and its exact cause is frequently unknown. As a result
of a confluence of genetic and environmental factors, it develops gradually over time.
Secondary hypertension is a type of hypertension that develops as a result of an underlying
medical condition, such as kidney disease, hormonal imbalances, specific medications
or other conditions that raise blood pressure.

Uncontrolled hypertension can result in serious medical issues. Cardiovascular
diseases like heart attacks and strokes, kidney damage, vision impairment, and cognitive

decline are examples of these.

Risk factors

The risk of hypertension development can be affected by a number of factors. Age,
family history, unhealthy lifestyle elements such as an unhealthy diet, inactivity, obesity,
excessive alcohol consumption and tobacco use are a few of these. There is also a higher risk

of hypertension in people who have certain chronic diseases like diabetes and sleep apnea.
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According to estimates, 30-45% of people in Europe have hypertension, and
the condition is more common as people get older and have higher blood pressure (BP) [1].
Cardiovascular (CV) diseases such as coronary artery disease, myocardial infarction
and stroke have hypertension as one of their major risk factors. In recent years, hypertension
has been directly linked to about 25% of heart attacks in the European region,
and hypertension-related CV disease is thought to be the cause of about 40% of all annual
deaths in Europe [2]. The number of people with hypertension is expected to rise to 60%

by 2025, making it crucial to manage it properly in order to prevent disease [3].

Resistant hypertension

A medical condition known as resistant hypertension is characterized by persistently
elevated blood pressure despite the use of numerous antihypertensive drugs. It is considered
resistant when a person needs three or more different classes of medications, including
a diuretic, to control their blood pressure but their blood pressure remains high.

Resistant hypertension is a condition that can develop for a number of reasons.
Inconsistent or improper medication use is one common factor which we have to exclude.
This occurs when people do not take their prescription medications as prescribed. Treatment
resistance can also be influenced by lifestyle choices like smoking, drinking too much alcohol,
not getting enough exercise, and eating poorly.

Resistant hypertension can be exacerbated and made more difficult to control
by underlying medical conditions. These conditions may include obesity, sleep apnea,
hyperaldosteronism, and chronic kidney disease. A number of drugs, including decongestants,
hormonal contraceptives, and nonsteroidal anti-inflammatory drugs (NSAIDs), can reduce
the efficacy of antihypertensive drugs and increase the likelihood that a patient will become
resistant to treatment.

Resistant hypertension may also result from secondary conditions like renal artery
stenosis, primary aldosteronism, or pheochromocytoma. To determine and treat
the underlying cause of these conditions, specific diagnostic procedures are needed, such

as imaging studies or hormone level assessments.

Sport activity in treatment of resistant hypertension
Researchers in Portugal looked at the impact of exercise training on patients with
ambulatory resistant hypertension [4]. Patients diagnosed with resistant hypertension between

the ages of 40 and 75 who were seen at the hospital's outpatient clinics for the condition were
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prospectively enrolled [5]. The diagnosis of resistant hypertension was confirmed at the
initial screening, which also included automated 24-hour ambulatory blood pressure
monitoring and the 8-item Morisky Medication Adherence Scale to track medication
compliance. Patients had to have controlled blood pressure while taking four or more
antihypertensive drugs in order to qualify. Another option was patients who had to have
a mean systolic blood pressure of 130 mm Hg or higher on 24-hour ambulatory BP
monitoring and/or 135 mm Hg or higher during the daytime hours while taking maximally
tolerated doses of at least three antihypertensive medications, including a diuretic [5]. During
the course of the study, neither medication adherence nor the antihypertensive medication
schedule changed.

The exercise group's patients underwent a 12-week aerobic exercise training regimen
that included three sessions of closely supervised exercise per week. Each workout consisted
of a 10-minute warm-up, followed by 40 minutes of cycling or walking at 50% to 70%
of VO2 max (11 to 14 on the Borg scale) and a 10-minute cool-down. Patients began with 20
minutes of exercise at 50% of their maximum oxygen uptake (VO2 max), and progressed
weekly, alternating between an increase in session length of 5 minutes and an increase
in intensity of 5% of VO2 max, until they reached 40 minutes at 70% of VO2 max,
if tolerated. The control group received standard care, which included recommendations from
their doctors on the best or most tolerable drug treatments as well as guidance on appropriate
lifestyle behavior.

The difference in 24-hour ambulatory systolic blood pressure between groups was
7.1 mm Hg, with a mean change of -6.2 mmHg in the exercise arm vs +0.9 mmHg
in the control arm. Similar to this, the exercise arm's 24-hour ambulatory diastolic blood
pressure was significantly lower than the control arm's by 5.1 mm Hg.

In the exercise arm compared to the control arm, there was a significant decrease in daytime
ambulatory systolic blood pressure of 8.4 mm Hg, diastolic blood pressure of 5.7 mm Hg,
and office blood pressure of 10.0 mm Hg. Office diastolic blood pressure and ambulatory

blood pressure at night did not differ between groups [4].

Sport activity in various forms of hypertension

A group of individuals with various forms of hypertension participated in a different
study [6]. With the following inclusion and exclusion criteria, subjects were chosen who had
arterial hypertension (controlled or uncontrolled) diagnosed more than a year prior: adult,

primary healthcare user, signed informed consent, and no exclusion criteria such as having
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experienced an event of ischaemic heart disease ( 6 months), severe acute or inter-recurrent
acute disease necessitating hospital admission or medical rest, an outbreak of osteoarthritis
that would restrict ambulation, pulmonary disease, or pulmonary embolism.

Physicians and nurses from the participating PCCs invited hypertensive subjects to take part
in the study more than six months before the intervention. Each PCC's study nurse was
contacted by volunteers who agreed to participate to determine whether they met the
requirements for participation. The research coordinator used a computer program
to randomly assign each participant to either the IG or the CG in a 3:1 ratio.

The PA intervention program followed international guidelines for PA and consisted of
supervised group walking sessions (396 METs/min/week over 120 min, in 2 sessions of 60
min), as well as monthly socio-cultural events [7]. The participants were supervised by nurses
and PA specialists during all of the pre-planned activities. The walks involved making five-
kilometer loops around the city. Participating in sociocultural activities included going
to museums, libraries, cultural exhibitions, tourist destinations, and dance classes. 15 to 30
people were included in each group.

The medical professionals provided CG with standard clinical care [8].

A study was conducted to evaluate the impact of the PA intervention program
on HRQoL and CV health using multiple linear regression models. Independent of baseline
values, this program decreased the CVD risk score by 1.19 (p = 0.024) and the level of SBP
by 8.68 mmHg (p = 0.001). Independent of baseline levels for each component or domain,
the intervention had a positive impact on the quality of life in the physical function, bodily
pain, general health and vitality.

These findings demonstrate the PA intervention program's significant impact on all models
[6].

Patients from the Baoshan Community Health Service Center who had essential
hypertension were the subject of another study [9]. 46 patients were chosen, and they were
divided into two groups at random: Patients in the treatment group (TRG) participated
in a 12-week brisk walking training program (60 minutes of brisk walking, three times
a week for a total of 12 weeks), while patients in the control group (CON) did not participate
in exercise intervention training. Pre- and post-intervention 3-minute step tests at low and
high intensities were performed. 23 subjects without a 12-week brisk walking training
program who had normal blood pressure (NBP) were chosen to compare the effects

of exercise intervention.
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Measurements after 12 weeks of training showed that the SBP of the training group was
reduced during resting by 8,3 mmHg, low intensity exercise by 15,6 mmHg and high
intensity exercise by 22.6 mmHg. The HR of the TRG was significantly reduced by 3.6 beats
per minute during resting, low, and high intensity exercise, and by 8.7 beats per minute and
11.3 beats per minute, respectively. After 12 weeks of brisk walking, TRG's daily steps,
o2max, moderate physical activity time, and physical activity energy expenditure all
increased significantly by 6000 steps, 2.4 ml/kg/m, 40 minutes, and 113 kcal, respectively.
TRG's body fat percentage and sedentary time both fell by 2% and 60 minutes per day,

respectively, at the same time [9].

Recommended exercise methods
It is important to take into account which sport has the greatest impact on
hypertension when recommending physical activity. Many studies have attempted

to provide an answer to that question. I will quote a few of them throughout this review.

Whole-body aerobic exercise

The first article is a review that suggests safe and efficient whole-body aerobic
exercise at moderate intensity (i.e., 50-65% of maximum oxygen intake, 30-60 min
per session, 3-4 times a week) that primarily focuses on the major muscle groups is the best
for the prevention and treatment of hypertension [10]. Resistance training should be done as
an additional form of exercise at a moderate intensity without holding one's breath, but it

should not be done by hypertensive patients who are experiencing chest symptoms like pain.

Matching appropriate sport to certain patient

Another study attempted to determine which sports should be used for which patients
[11]. There is enough proof from meta-analyses to conclude that aerobic exercise is a helpful
and efficient treatment option for lowering blood pressure in both people with normotension
and patients with hypertension and high-normal BP. Age, sex, ethnicity, and comorbidities
should all be taken into consideration when prescribing exercise, in addition to patient
preferences and the infrastructure that is available. The choice of exercise should be
prioritized according to each person's initial blood pressure level. Patients with hypertension
appear to benefit most from aerobic exercise, but separate, high-quality meta-analyses each
suggest that combined exercise [12] and DRT [13] may produce comparable potential BP

benefits. It is noteworthy that non-white patients with hypertension appear to gain more from
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dynamic resistance training. Due to the lack of research on alternative exercise types for
patients with high-normal BP, dynamic resistance training may be necessary. Even though
the effects on lowering blood pressure may currently be overstated, individuals with normal
blood pressure who are at an elevated risk for cardiovascular disease can engage in isometric
resistance training [11].

Both aerobic and resistance training are therapeutic modalities that have been shown to be

secure and successful in the primary and secondary prevention of hypertension.

Brisk walking and thai chi

Another study compares the effects of brisk walking and thai chi on hypertensive
patients [14]. It consists of 246 adults (mean age 64.4 9.8, range 30-91, 45.5% men) with
hypertension and at least two but not more than three modifiable cardiovascular disease risk
factors (obesity, dyslipidemia, diabetes, and smoking). Participants were randomly assigned
to Tai Chi (n = 82), brisk walking (n = 82), or control (n = 82) groups. The Tai Chi and brisk
walking groups exercised 150 minutes per week at a moderate intensity for 3 months; daily
home practice was encouraged for another 6 months. The main outcome was blood pressure.
Fasting blood sugar, glycated hemoglobin, total cholesterol, triglycerides, high- and low-
density lipoproteins, BMI, waist circumference, aerobic endurance, perceived stress, quality
of life, and exercise self-efficacy were secondary outcomes. Data were gathered at the start of
the study, three months after the intervention, and then again six and nine months later.

In comparison to the control group, Tai Chi significantly reduced blood pressure -
systolic by 13.33 mmHg and diastolic by 6.45 mmHg. There was also influence on fasting
blood sugar (-0.72 mmol/L), glycated hemoglobin (-0.39%), and perceived stress
at 9 months, while also improving perceived mental health and exercise self-efficacy.
In comparison to the brisk walking group, the Tai Chi group showed significantly greater
decreases in blood pressure, fasting blood sugar, glycated hemoglobin and perceived stress.
The other cardiovascular disease risk factors did not differ significantly over time between
groups in any meaningful ways.

To lower the risk of cardiovascular disease and encourage adults to lead healthy
lifestyles, nurses must play a significant role in promoting exercise. Tai chi can be suggested
as a suitable form of exercise for creating a healthy life free of cardiovascular disease because
it is more effective than brisk walking at lowering several cardiovascular disease risk factors

and enhancing psychosocial wellbeing [14].
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Wu-style tai chi

The next study was done to determine whether Wu-style Tai Chi (Tai Chi combined
with Daoyin) is a more effective form of exercise than simplified Tai Chi. [15] Wu style Tai
Chi movements are softer and more continuous than simplified Tai Chi. Older and middle-
aged people's cardiovascular systems can benefit more physiologically from it. It is
a form of the traditional Tai chi that has been practiced since ancient China, as opposed to the
1956 version of Tai chi that was simplified. Daoyin (along with gqigong and movement
instruction, used in ancient Chinese medicine to treat diseases) is inherently a part
of traditional Wu style Tai Chi.

A randomized clinical trial was created by researchers to contrast the effects
of exercise after six weeks in the Wu-style Tai Chi group and the effects in the simplified Tai
Chi group. Each group attended a 60-minute class that met three times a week for six weeks.
At six weeks, all of the primary outcomes were significantly better for the Wu-style Tai Chi
group participants than they were at baseline. Additionally, there were significant differences
between baseline and 6 weeks in TCHO (mmol/L), SBP (mmHg), and LDL-C (mmol/L)
within the simplified Tai Chi group. The Wu-style Tai Chi group significantly differed from
the simplified Tai Chi group at more serum tests and blood pressure test indices between
baseline and six weeks.

Wu-style Tai Chi exercise, when compared to the simplified Tai Chi group, not only
significantly reduced LDL-C (mmol/L) levels in cardiovascular disease patients, but also
significantly decreased SBP (mmHg) levels that contribute to cardiovascular disease.
Improvements were notable in the blood lipid and blood pressure tests. Tai chi exercise was
performed without any negative side effects, demonstrating its safety and benefit for people
with cardiovascular disease. Wu-style Tai Chi could significantly reduce hypertension and
hyperlipidemia after 6 weeks of practice.

The findings indicate that Wu style Tai Chi has a more thorough therapeutic approach

and a better impact on treating cardiovascular diseases than simplified Tai Chi [15].

Heated water-based exercise

The purpose of another study was to examine the hypotensive effects of heated water-
based exercise in older people with hypertension [16]. 15 older hypertensives who were
receiving medication had their blood pressure (BP) and their hemodynamic response
to heated water-based exercise (HEx) compared to land-based exercise (LEx) assessed.

Randomly chosen groups of participants underwent 30 minutes of moderate-intensity HEx

108



(in-pool walking), LEx (walking on a treadmill), and non-exercise control (CON)
intervention. Before, right away after, and 45 minutes after interventions, resting blood
pressure, arterial stiffness, endothelial reactivity, and heart rate variability (HRV) were
measured. Following interventions, ambulatory blood pressure was monitored for 24 hours.
Only in measurements made 45 minutes after HEx resting systolic (but not diastolic) blood
pressure decreased by 9.9+3.1 mmHg. After HEx, 24-hour systolic and diastolic, daytime
diastolic, and nighttime systolic BP were all lower than LEx and CON. Daytime systolic
blood pressure was also lower after HEx than CON. There was no difference in nighttime
diastolic between interventions.

These findings imply that HEx may have significant implications for controlling

blood pressure in elderly hypertensives receiving medication [16].

Isometric resistance training

In a different article, researchers conducted a systematic review of studies to examine
the effectiveness of isometric resistance training in the treatment of hypertension [17].
In people with hypertension, IRT significantly decreased office systolic, diastolic, and mean
arterial blood pressure by 7.5, 3.2, and 7.2 mmHg, respectively. However, neither the heart
rate nor the 24-hour mean ambulatory systolic and diastolic blood pressure were significantly
decreased by an IRT program. These results are in line with earlier studies which discovered
a 6-10 mmHg decrease in office systolic, a 3-6 mmHg decrease in office diastolic, and

a 1-3 mmHg decrease in mean arterial blood pressures after an IRT program [18].

Hypertension in a group of athletes
Diseases affect athletes the same way as they do everyone else. Although
participating in sport activity can help with hypertension, many athletes also struggle with

this condition. It is the most prevalent disease in this population [19].

Risk factors of hypertension among this group of people

Numerous studies were conducted to determine the prevalence of hypertension
in athletes. In the largest hypertension study ever done on European athletes researchers
determined that 3% of the competitive athlete population (n = 2040, 64% men) had
hypertension [20]. In a large-scale (n = 138,390) systematic review examiners established
that the prevalence of hypertension among athletes was similar to that of the sedentary

population, but they also discovered that BP levels varied significantly among athletes who
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were involved in various sports [21]. Especially in power sports, higher systemic BP levels
appeared to be correlated. In fact, compared to endurance athletes, athletes who engage
in weightlifting, rowing, and American-style football have higher blood pressure and are
more likely to develop prehypertension or hypertension, with prevalence rates
of hypertension ranging from 8.8 to as high as 25.6% [22].
The increased prevalence of hypertension in these athletes may be due to their increased body
mass index (BMI), which is typically higher in strength athletes and football players
in particular.
It may also be due to their chronic abuse of NSAIDs (non-steroidal anti-inflammatory drugs),
supplements, and illegal drugs.
Additionally, hypertension primarily affects male athletes, and blood pressure levels show
a linear relationship with height, BMI, and the volume of training performed each week [23].
Additionally, risk factors include diabetes mellitus, smoking, dyslipidemia, abdominal
obesity, and a favorable family history of early-onset cardiovascular disease [24]. The use
of oral contraceptives is a risk factor for hypertension that is specific to gender. According to
a study, 5% of women using oral contraceptives over the course of 5 years experience
hypertension [25].

Young athletes who have confirmed hypertension must undergo secondary
hypertension evaluation, whereas older athletes must undergo full cardiovascular risk

stratification [26].

Better overall health

There is less mortality among athletes overall, and endurance athletes in particular
benefit from longer lifespans, according to a number of studies. Cross-country skiers and
runners are typical examples of this category. It is interesting to note that the most noticeable
decreases are seen at low to moderate exercise levels. These results need to be viewed in the
context of the healthier lifestyle that athletes generally lead compared to the sedentary
population, which is demonstrated by the significantly lower prevalence of unhealthy habits
like smoking, diet-related factors, or sedentary behavior [19].

This may not be true for all athletes, as evidenced by a study that found power sport
participants did not benefit from the same health advantages as endurance athletes. All-cause
and CVD mortality were not significantly different from those of the general population [27].
Participating in power sports was even linked, when compared to this population, to a higher

risk of cardiovascular disease. In fact, compared to other sports, the majority of small studies
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seem to indicate that certain power sports, like American football, may have higher mortality

rates [27].

WHO recommendations

Exercise should be a regular part of every patient's routine because the advantages far
outweigh the risks. The previous set of recommendations was increased by the WHO
to 150-300 minutes of moderate-intensity aerobic exercise and an additional two or more

days per week of muscle-strengthening training [19].

Treatment of athletes with hypertension

The general ESC recommendations for treating hypertension should be followed
when treating athletes. Non-pharmacological measures such as limiting salt intake, getting
enough exercise, losing weight if it is necessary, abstaining from alcohol and tobacco,
adopting healthier eating practices, quitting supplements, anti-inflammatory medications and
performance-enhancing drugs should always be the first step. Furthermore, if they are not
already included in the training regimen, a high potassium intake and endurance exercises
may be advantageous [28]. Antihypertensive medications should be taken into consideration
if the implemented lifestyle changes do not sufficiently lower the BP after three months.
However, there are some situations where drug therapy should be started right away, like
newly diagnosed stage 3 hypertension or people who are at high to very high risk
of cardiovascular complications.

Diuretics may only be used by athletes with a therapeutic use exemption (TUE),
as they are prohibited as doping agents under the World Anti-Doping Agency (WADA)-Code
due to their potential to conceal performance-enhancing substances in the bloodstream during
laboratory testing. First-line treatment options should include angiotensin-converting enzyme
(ACE) inhibitors [25]. It is advised to use an angiotensin II receptor antagonist (ARB)
in patients who cannot tolerate ACE inhibitors. Both substances have not been shown
to significantly affect energy metabolism or limit maximal oxygen uptake.
Calcium channel blockers (CCB) may be used as a first-line therapy as an alternative
or in addition. A study found that VO2 max and endurance performance were unaffected
by these agents, despite the fact that CCB therapy can reduce cardiac contractility and
thereby compromise cardiac output [19].

For athletes participating in a variety of competitive skill sports, such as shooting and

archery, beta-blockers are prohibited by the World Anti-Doping Agency (WADA). Beta-
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blockers may be viewed as a third-line therapy for athletes participating in non-skill sports
due to their potential to reduce cardiac output and aerobic exercise performance. Furthermore,
significant bradycardia is frequently seen in endurance athletes, which this class of

medications may exacerbate [19].

Other lifestyle interventions

As was previously mentioned, blood pressure levels are affected by more than just
hypotensive medications. Modifications to our lifestyle should be the first intervention.

The use of lifestyle interventions for the prevention and adjuvant treatment
of hypertension is being backed by more and more evidence [29]. In order to prevent and
manage hypertension, regular exercise and physical activity are strongly recommended.
In people who are overweight or obese, losing weight to the normal range lowers the risk
of developing hypertension but longer-term research is required to determine how effective
this method is.

The Dietary Approaches to Stop Hypertension (DASH) diet is the most effective
dietary strategy for preventing hypertension and lowering blood pressure in people with pre-
hypertension or hypertension. Restricting sodium intake lowers blood pressure, especially in
patients with hypertension. The risk of hypertension may be increased by shift work, short
sleep duration, poor sleep quality, and other forms of circadian disruption. Although some
types of psychological stress, such as post-traumatic stress disorder, appear to be linked to
a higher risk of hypertension, there is not enough evidence to support the claim that stress
management techniques can actually lower blood pressure. [29] Other research suggests that
alcohol consumption should be restricted. For those who choose to consume alcohol, the
recommended daily intake should be no more than two standard drinks (14 for men and 9 for

women) per week [30].

Conclusions

Patients should be encouraged to participate in sports because numerous studies have shown
that such an intervention has a beneficial impact on the treatment of hypertension.
Furthermore, physical activity combined with other lifestyle changes should be considered
first-line treatment because it can sometimes save patients from unnecessary hypotensive
medications. Training has a positive impact on risk factors for cardiovascular disease, such as

obesity reduction. The appropriate sport activity must be chosen for each patient.
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