
Citation: Denche-Zamorano, Á.;

Pérez-Gómez, J.; Mendoza-Muñoz,

M.; Carlos-Vivas, J.; Oliveira, R.;

Brito, J.P. Risk of Hypertension and

Use of Antihypertensive Drugs in the

Physically Active Population

under-70 Years Old—Spanish Health

Survey. Healthcare 2022, 10, 1283.

https://doi.org/10.3390/

healthcare10071283

Academic Editor: Phyo

Kyaw Myint

Received: 8 June 2022

Accepted: 7 July 2022

Published: 11 July 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

healthcare

Article

Risk of Hypertension and Use of Antihypertensive Drugs in the
Physically Active Population under-70 Years Old—Spanish
Health Survey
Ángel Denche-Zamorano 1 , Jorge Pérez-Gómez 2 , Maria Mendoza-Muñoz 3,4,* , Jorge Carlos-Vivas 1 ,
Rafael Oliveira 5,6,7 and João Paulo Brito 5,6,7,*

1 Promoting a Healthy Society Research Group (PHeSO), Faculty of Sport Sciences, University of Extremadura,
10003 Cáceres, Spain; andeza04@alumnos.unex.es (Á.D.-Z.); jorgecv@unex.es (J.C.-V.)

2 Health Economy Motricity and Education (HEME) Research Group, Faculty of Sport Science,
University of Extremadura, 10003 Cáceres, Spain; jorgepg100@unex.es

3 Research Group on Physical and Health Literacy and Health-Related Quality of Life (PHYQOL),
Faculty of Sport Sciences, University of Extremadura, 10003 Cáceres, Spain

4 Departamento de Desporto e Saúde, Escola de Saúde e Desenvolvimento Humano, Universidade de Évora,
7004-516 Évora, Portugal

5 Sports Science School of Rio Maior, Polytechnic Institute of Santarém, 2040-413 Rio Maior, Portugal;
rafaeloliveira@esdrm.ipsantarem.pt

6 Research Center in Sport Sciences, Health Sciences and Human Development, Quinta de Prados,
Edifício Ciências de Desporto, 5001-801 Vila Real, Portugal

7 Life Quality Research Centre, 2040-403 Rio Maior, Portugal
* Correspondence: mamendozam@unex.es (M.M.-M.); jbrito@esdrm.ipsantarem.pt (J.P.B.)

Abstract: Introduction: Reducing the prevalence of hypertension is a major priority of the World
Health Organization (WHO). Its high prevalence and associated risks generate high economic and
social costs. Physical activity (PA) is associated with a decrease in hypertension and in the use of
antihypertensive drugs. Objective: To explore the association between PA levels (PAL), prevalence
of hypertension and the use of antihypertensive drugs in Spanish population. To calculate risks
of hypertension and use of antihypertensive in the inactive versus physically active population.
Method: This cross-sectional study used data from 17717 individuals, sampled in the 2017 National
Health Survey. Interaction by sex, age groups, body mass index (BMI), hypertension prevalence,
antihypertensive drugs use and PAL, using a pairwise z-test, and dependence relationships between
variables, were studied using a chi square test. Odds ratios of hypertension and antihypertensive drug
use were calculated among the inactive and the physically active populations. Results: The findings
showed a significant inverse association between prevalence of hypertension, antihypertensive use,
and PAL in both sexes and different age and BMI groups, with lower prevalence of hypertension and
antihypertensive use when PAL were higher. The risks of hypertension and antihypertensive use
seems to be reduced when related to higher PAL compared to inactive people. Conclusions: High
PAL is associated with lower prevalence of hypertension and lower antihypertensive use. Thus, being
physically active or very active may reduce the risks of suffering from hypertension and the need to
use antihypertensives compared to inactive people or walkers.

Keywords: blood pressure; health; medication; physical fitness; sedentary lifestyle

1. Introduction

Around 1.5 billion people worldwide have hypertension, with a prevalence that
reaches a third of the adult population, causing 8 million deaths a year [1]. High blood
pressure (BP) is a leading cause of death and disability, causing 13.5% of the world’s
premature deaths and 6% of its disabilities [2].
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Although hypertension is an important and common risk factor for cardiovascular
disease [3], it is not always taken seriously and is often poorly controlled [4]. The lack of
symptoms and the fact that people may not be aware that they have high BP makes this
disease a marked health risk [5]. The high prevalence of this condition is a great concern
to all governments and world health organizations [6], since it has been associated with
multiple comorbidities and cardiovascular diseases [7] and represent one of the greatest
risk factors for all-cause mortality [8]. As an example, half of all strokes and ischemic
heart diseases can be attributed to high BP [9]. Obesity is another major risk factor for
hypertension that has reached pandemic proportions [10], and research shows that in
around two-thirds of people with hypertension the condition is directly attributable to
obesity [11,12].

In European countries, the prevalence of hypertension in the adult population ranges
from 30% to 50% [13]. The prevalence of hypertension with metabolic syndrome in the
general population of Spain was 11% in 2010 [14]. Several studies also reported that one
reason for the high prevalence of hypertension and the use of pharmacological therapies
(antihypertensive) is the aging of the population but also the habits of current societies:
smoking, diet, stress, the presence of diabetes, chronic kidney disease, being overweight
or obese, genetic components and family history as well as physical inactivity [15–18].
Although there is increasing emphasis on treatment by drugs, lifestyle modification is an
important part of hypertension management [19,20].

The American College of Cardiology (ACC)/American Heart Association (AHA) Task
Force on Clinical Practice Guidelines recently redefined hypertension to a lower systolic BP
(SBP) threshold of 130 mmHg or 80 mmHg for Diastolic BP (DBP) [21], while the American
Joint National Committee Seven defined a threshold of 140 mmHg for SBP or 90 mmHg for
DBP [22]. A person is considered to have hypertension when the SBP is ≥130 mmHg and
the DBP ≥80 mmHg, measured on two different days [23]. Although the previous diagnosis
is not unique, there are also different categories for BP values, such as high BP (SBP between
120 and 129 mmHg and DBP less than 80 mmHg) and stage 1 hypertension (SBP between
130 and 139 mmHg and DBP between 80 and 89 mmHg), as well as hypertensive crises,
with SBP greater than 180 mmHg and DBP higher than 120 mmHg, which represent a vital
emergency [21,24].

This change underscores the importance of hypertension as a public health problem.
The authors of the recent ACC/AHA guidelines stated that nearly all of those newly
diagnosed with hypertension, due to the lower BP threshold, can treat their hypertension
with lifestyle modification rather than drugs [21]. They also emphasized that decreasing
the prevalence and improving the control of hypertension by increasing the use of lifestyle
antihypertensive therapy, such as participation in habitual physical activity (PA), would
provide major societal public health and economic benefit [21].

Common drugs for the treatment of hypertension are called antihypertensive. Patients
who had both SBP higher than 140 mmHg and DBP higher than than 90 mmHg usually
take antihypertensive drugs to control hypertension. However, there are several drugs
that aim to reduce BP, the choice of which depends on BP range, age, or general health,
and can be combined with each other to increase effectiveness. The most commonly used
antihypertensives are diuretics, angiotensin-converting enzyme inhibitors, angiotensin
II receptor antagonists, calcium channel blockers, alpha-blockers, beta-blockers, and al-
dosterone antagonists, among others [25,26]. The consumption of these drugs have some
side effects that can reduce treatment adherence, with excessive diuresis or incontinence
problems being some of the main effects, along with cough, dizziness or skin lesions [27,28].
The cost of these drugs represents a remarkably high expense for health services. In the US,
an annual cost of USD 336 per hypertensive patient is estimated [29].

PA could be a therapy to prevent or control hypertension. Some research found an
inverse relationships between PA and the incidence of hypertension, as well as reductions
in BP in people with normal BP, prehypertension and hypertension by engaging exercise
training programs [30,31].
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Lifestyle modification should be an important part of therapy when hypertension is
first diagnosed, with or without starting antihypertensive drugs [32]. However, there is no
clear evidence about certain factors, such as sex, age and weight, as well as the frequency,
type and intensity of PA that may influence the associations between PA and BP [30,31].
For all these reasons, in addition to pharmacological treatment, control of unhealthy habits
is recommended, reducing risk factors, such as tobacco, alcohol, stress, hypercaloric diets
and physical inactivity, among others, and promoting healthy lifestyle habits that favour,
prevent or reduce hypertension and/or high BP values [4,33].

There is scarce information about the prevalence of hypertension and the use of
hypertensive drugs in the Spanish population, according to sex, age, body mass index
(BMI) or PA level (PAL). Thus, the aim of this study was twofold: (i) to analyse the
relationship between the prevalence of hypertension and the use of antihypertensive drugs
in different population groups according to sex age group, BMI and PAL; (ii) to determine
the probability of the risk of suffering from hypertension and the use of antihypertensive
drugs according to the PAL. The hypotheses of this study were that the prevalence of
hypertension and use of antihypertensives drugs is associated with sex, age group, BMI
and PAL and that being physically active reduces the risks of suffering from hypertension
and antihypertensive drugs use compared to the inactive population or walkers.

2. Materials and Methods
2.1. Design

This study uses a prevalence-based approach that combined the demographics of
the population with hypertension and antihypertension drugs, incidence of obesity, PAL
and healthcare costs. This research consisted of a cross-sectional study with data from the
Spanish National Health Survey 2017 (SNHS2017/ENSE2017) [34]. This survey was the
only major survey carried out in Spain on the health of the population, prior to the COVID-
19 pandemic. The SNHS is a survey carried out by the Ministry of Health, Consumption and
Social Welfare (MHCSW), together with the National Institute of Statistics of Spain, every
five years, with the aim of finding out the state of health of residents. The SNHS2017 was
carried out between October 2016 and October 2017. The MHCSW instructed and accredited
the personal interviewers who conducted the surveys in person with the previously selected
participants with a stratified triphasic random sampling system [35]. Before receiving the
interviewers, the MHCSW sent a letter to the participants, communicating their inclusion
in the survey, the request to participate, as well as the reasons for it and the anonymous
and confidential treatment during the treatment and exposure of the data, as well as the
regulations governing the protection of said data.

2.2. Subjects

The initial sample was based on the 23,089 respondents who completed the SNHS2017,
all residents in Spain and aged between 15 and 103 years. The following inclusion cri-
teria were established: being equal or over than 15 years old, presenting all the data in
the items referring to BP (question, Q.113–Q.117 in the SNHS2017), sex and age, as they
were requested in the SNHS2017 Adult Questionnaire [36]. Those over than 70 years
old were excluded, because they were not questioned about their BP in the SNHS2017
(5312 participants) and people who did not present values in all the items referring to BP
or answered “Do not know” or “No answer” (60 participants). The resulting sample was
17,717 participants. For analysis that included data on the prevalence of hypertension and
drugs use for hypertension, participants without data on item Q.25a.1 (21 participants)
were excluded, resulting in a sample of 17,696 participants. In the analysis that included
the use of drugs, participants who did not present data in the items Q.85 and Q.87a.7 (2 par-
ticipants) were excluded, resulting in a sample of 17,694 participants. For analysis that
included BMI, all participants without data on the body weight and height item (498 par-
ticipants) were excluded. The classification of blood pressure for adults used to classify
the BP values was: normal blood pressure values considered to be below 120/80 mmHg,
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120–139/80–89 mmHg is considered high normal and values above 140–90 mmHg are
considered hypertension [36].

2.3. Procedures

Data were extracted from public files provided by the MHCSW. The variables used
are described in Table 1.

Table 1. Description of variables.

Variables Description

Sex Male or female

Body mass index
(BMI) groups

Grouped as underweight (<18.5 kg/m2), normal weight (18.5 to 24.9 kg/m2), overweight (25 to
29.9 kg/m2), obese (≥30 kg/m2).

Hypertension status Extracted item Q.25a.1 “Do you suffer, or have you ever suffered from hypertension?”. Answer:
“Yes”, “No”, “I don’t know” or “Don’t answer”.

Age groups The participants were grouped in the following age ranges: Young (15–34 years), Young adults
(35–49 years), Older adults (50–64 years) and Older (65–69 years).

Use of
antihypertensive drugs

Obtained from answers to items Q.85 “During the past 2 weeks, have you taken any drugs
prescribed to you by a doctor?” Answer: “Yes” or “No”; and Q.87a.12 “In the
following, I will read you a list of types of drugs, please tell which one(s) you have taken in the
last 2 weeks, and which ones have been prescribed to you by the doctor: Blood pressure
medicines?” Answers: “Yes”, “No”, “I don’t know” or “Don’t answer”.
Participants were grouped into: Yes (who answered “yes” to items Q.85 and Q.85a.12) or No (who
answered “no” to item Q.85, and who answered “yes” to item Q.85 and “no” to item Q.87a.12.

Physical activity level (PAL)

This variable grouped the participants according to the PA reported in the SNHS2017. For this
purpose, a PA index (PAI) was created with the answers given to items Q.113–Q.117 (Q.113 “First
of all, think about the intense activities you have done in the last 7 days. Intense activities are
those that require a lot of physical exertion and make you breathe much harder than normal, such
as heavy lifting, digging, aerobic exercise or fast cycling. Think only of those that you did for at
least 10 min at a time.”—“Days per week of Vigorous PA”; Q.114 “Average duration of Vigorous
PA performed in a week”; Q.115 “Now please think of all those moderate activities you have
done in the last 7 days.
Moderate activities are those that require moderate physical exertion that makes you breathe a
little harder than normal, such as carrying light weights, cycling at regular speed or playing
doubles tennis. Think only of those you did for at least 10 min at a time.”—“Days per week of
Moderate PA”; Q.116 “Average duration of Moderate PA performed in a week” and Q.117 “Days
in a week that they walk, less than 10 min in a row”), this PAI was described by previous
studies [37,38]. The PAI could take values between 0 and 67.5, the groups were as follows:
Inactive (PAI = 0 and Q.117 = 0); Walkers (PAI = 0 and Q.117 > 0); Active (PAI between 1 and 30)
and Very Active (PAI > 30).

2.4. Statistical Analysis

The normal distribution of all variables was tested using the Kolmogorov–Smirnov
test. Subsequently, a descriptive analysis was carried out, presenting the prevalence of
hypertension and use of hypertensive drugs according to the different groups: general pop-
ulation, sex, age and BMI groups and PAL by absolute and relative frequencies. An analysis
of dependence was performed between these sociodemographic biases studied (chi square
test) and contrast of proportions between the different groups (paired z-test for independent
proportions), as well as these same prevalence between these prevalence of hypertension
and use of antihypertensive drugs according to the PAL for all sociodemographic groups
performed. Effect sizes are reported: Phi (ϕ) for 2 × 2 contingency table and Cramer’s V
(V) for a contingency table larger than 2 × 2 being interpreted according to Lee [39]. Odds
ratios (ORs) were calculated accordingly with corresponding 95% confidence intervals (CIs)
of the risk of suffering from hypertension and using antihypertensive drugs between the
different PALs, taking the inactive group as a reference out of all the analysed population
groups. A multiple binary logistic model was used to study effects of predictor variables
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(Age, BMI and PAL) on hypertension status and use of antihypertensives. Two-sided
p-values ≤ 0.05 were considered statistically significant.

Statistical analyses were applied using IBM SPSS Statistics for Windows, Version 25.0
(IBM Corp., Armonk, NY, USA).

3. Results

Table 2 presents a descriptive analysis on the prevalence of hypertension in the general
population, by sex, age groups, BMI and PAL groups. Dependency relationships were found
between the prevalence of hypertension and all the sociodemographic variables (p < 0.001
in the chi square area). Significant differences were found between the proportions of
hypertension between men and women, as well as in all age groups and BMI (p < 0.05 in
the z-test). However, no differences were found in the proportions of hypertensive patients
between Inactive and Walkers, but there were between the Active and Very Active groups
(p < 0.05).

Table 2. Population characteristics by hypertension status in Spanish 15–69-year-olds in SNHS2017
(data presented in absolute and relative values).

Characteristic Hypertension No Hypertension χ2 df p ES

Overall 3228 (18.2%) 14,468 (81.8%) n.a. n.a. n.a. n.a.

Sex ϕ

Men 1713 (20.2%) a 6762 (79.8%)
42.4 1 <0.001 0.049Women 1515 (16.4%) b 7706 (83.6%)

Age (years) χ2 df p V

15–34 103 (2.7%) a 3764 (97.3%)

2436.0 3 <0.001 0.371
35–49 569 (9.2%) b 5600 (90.8%)
50–64 1744 (29.3%) c 4207 (70.7%)
65–69 812 (47.5%) d 897 (52.5%)

BMI (kg/m2) χ2 df p V

<18.5 13 (3.1%) a 401 (96.9%)

1390.8 3 <0.001 0.284
[18.5–25) 664 (8.6%) b 7092 (91.4%)
[25–30) 1340 (21.6%) c 4850 (78.4%)
≥30 1094 (38.5%) d 1746 (61.5%)

PAL χ2 df p V

Inactive 538 (21.2%) a 1994 (78.8%)

285.4 3 <0.001 0.127
Walkers 1808 (22.4%) a 6250 (77.6%)
Active 661 (13.5%) b 4226 (86.5%)

Very Active 221 (10.0%) c 1998 (90.0%)

BMI, body mass index; PAL, physical activity level; n.a., not applicable; χ2, Pearson’s chi square; df, degree of
freedom; p, p-value; ES, effect size; V, Cramer’s V; ϕ, Phi’s coefficient; a,b,c,d, each subscripted letter indicates
differences between the population’s characteristics with hypertension diagnosis, at 95% z-test for indepen-
dent proportions.

Table 3 shows the prevalence of antihypertensive drug use in the entire population and
the different sociodemographic biases. Dependency relationships were found between the
use of antihypertensive drugs and sex, age groups, BMI and PAL (p < 0.001 in the chi square
test). Significant differences were found in the proportions of use of antihypertensive
drugs between men and women, the different age groups and BMI (p < 0.05 in the z-
test). However, no differences were observed in these proportions between Inactive and
Walkers, although there were differences between PAL and the Active and Very Active
levels (p < 0.05).
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Table 3. Population characteristics, according to the use of antihypertensives in Spanish 15–69-year-
olds in SNHS2017.

Characteristic Antihypertensives No-Antihypertensives χ2 df p ES

Overall 2591 (14.6%) 15,104 (85.4%) n.a. n.a. n.a. n.a.

Sex ϕ

Men 1400 a (16.5%) 7074 (83.5%)
45.9 1 <0.001 0.051Women 1191 b (12.9%) 8030 (87.1%)

Age (years) χ2 df p V

15–34 18 a (0.5%) 3849 (99.5%)

2831.3 3 <0.001 0.400
35–49 322 b (5.2%) 5847 (94.8%)
50–64 1479 c (24.9%) 4471 (75.1%)
65–69 772 d (45.2%) 937 (54.8%)

BMI (kg/m2) χ2 df p V

<18.5 8 a (1.9%) 406 (98.1%)

1334.8 3 <0.001 0.279
[18.5–25) 458 b (5.9%) 7297 (94.1%)
[25–30) 1099 c (17.8%) 5091 (82.2%)
≥30 932 d (32.8%) 1908 (67.2%)

PAL χ2 df p V

Inactive 454 a (17.9%) 2078 (82.1%)

287.2 3 <0.001 0.127
Walkers 1474 a (18.3%) 6583 (81.7%)
Active 516 b (10.6%) 4371 (89.4%)

Very Active 147 c (6.6%) 2072 (93.4%)

BMI, body mass index; PAL, physical activity level; n.a., not applicable; χ2, Pearson’s chi square; df, degree of
freedom; p, p-value; ES, effect size; V, Cramer’s V; ϕ, Phi’s coefficient; a,b,c,d, each different subscripted letter
indicates indicate significant differences between the proportions of people using antihypertensives, according to
sex, age, BMI and physical activity at 95% z-test for independent proportions.

The dependence analysis was performed between the prevalence of hypertension and
PAL, finding significant associations in both sex (p < 0.001), in Young (p < 0.05), Young
Adults and Older Adults (p < 0.001) and Older (p < 0.05) groups. These relationships were
not found in people with a BMI lower than 18.5 (p = 0.083), although they were found in
the rest of the groups (p < 0.001).

Table 4 also shows the analysis of the proportions of the prevalence of hypertension,
according to PAL, for all population groups.

Table 4. Prevalence of hypertension by physical activity level and: sex, age and BMI.

Physical Activity Levels

Variables Inactive Walkers Active Very Active ES

Sex n (%) n (%) n (%) n (%) χ2 df p ϕ

Male 276 a 23.5% 897 a 26.5% 395 b 16.1% 145 c 10.0% 212.2 3 <0.001 0.158
Female 262 a 19.3% 911 a 19.5% 266 b 11.0% 76 b 10.0% 116.2 3 <0.001 0.112

Age (Years) V

Young 20 a 4.2% 42 a,b 3.0% 28 a,b 2.3% 13 b 1.6% 9.2 3 0.027 0.049
Young adults 97 a,b 10.4% 283 b 11.1% 139 a,c 7.5% 50 c 6.1% 27.9 3 <0.001 0.067
Older adults 289 a 33.0% 996 a 31.9% 334 b 23.2% 125 b 24.3% 47.8 3 <0.001 0.090

Older 132 a 53.2% 487 a 49.1% 160 b 41.1% 33 a,b 41.3% 11.9 3 0.008 0.083
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Table 4. Cont.

Physical Activity Levels

Variables Inactive Walkers Active Very Active ES

BMI (kg/m2) V

<18.5 3 a 5.1% 4 a 2.1% 2 a 1.7% 4 a 8.5% 6.7 3 0.083 0.127
[18.5–25) 85 a 9.4% 367 a 11.6% 163 b 6.5% 49 c 4.1% 80.5 3 <0.001 0.102
[25–30) 173 a 20.4% 750 b 25.7% 306 a,c 18.3% 111 c 14.8% 61.8 3 <0.001 0.100
≥30 238 a,b 39.9% 625 b 41.3% 178 a,c 33.5% 53 c 26.5% 23.3 3 <0.001 0.091

n, participants; %, percentage; χ2, Pearson’s chi square; df, degree freedom; p, p-value; V, Cramer’s V. Effect size;
Phi, Phi’s coefficient effect size; a,b,c, different letters indicate significant differences between the proportions of
people with hypertension, according to sex, age, body mass index (BMI) and physical activity at 95% z-test for
independent proportions.

Table 5 shows the prevalence of using antihypertensive drugs, according to PAL, in
different population groups, finding relationships in men and women (p < 0.001) and in all
age groups. No dependence relationships were found between the use of antihypertensive
drugs and PAL in the group with a BMI < 18.5 (p = 0.228), although they were found in
the other BMI groups (p < 0.001). Table 4 also shows the differences in the proportions of
antihypertensive use, according to PAL, in all population groups.

Table 5. Prevalence of use of antihypertensives by physical activity level and: sex, age and BMI.

Physical Activity Levels

Variables Inactive Walkers Active Very Active ES

Sex n (%) n (%) n (%) n (%) χ2 df p ϕ

Male 242 a 20.6% 751 a 22.2% 314 b 12.8% 93 c 6.4% 226.9 3 <0.001 0.164
Female 212 a 15.6% 723 a 15.5% 202 b 8.3% 54 b 7.1% 104.5 3 <0.001 0.106

Age (Years) V

Young 6 a 1.3% 9 a,b 0.7% 1 b 0.1% 2 a,b 0.2% 12.3 3 0.007 0.056
Young adults 66 a 7.1% 158 a 6.2% 79 b 4.3% 19 b 2.3% 28.5 3 <0.001 0.068
Older adults 259 a 29.5% 838 a 26.9% 288 b 20.0% 94 b 18.3% 46.9 3 <0.001 0.089

Older 123 a 49.6% 469 a 47.3% 148 b 38.0% 32 a,b 40.0% 12.6 3 0.006 0.086

BMI (kg/m2) V

<18.5 2 a 3.4% 4 a 2.1% 0 a 0.0% 2 a 4.3% 4.3 3 0.228 0.102
[18.5–25) 75 a 8.3% 258 a 8.1% 106 b 4.3% 19 c 1.6% 89.7 3 <0.001 0.108
[25–30) 142 a 16.7% 629 b 21.6% 251 a 15.0% 77 c 10.2% 67.7 3 <0.001 0.105
≥30 201 a,b 33.7% 533 b 35.3% 152 a,c 28.6% 46 c 23.0% 17.2 3 0.001 0.078

n (participants); % (percentage); χ2 (Pearson’s chi square); df (degree freedom); p (p-value); V (Cramer’s V.
Effect size); Phi (Phi’s coefficient. Effect size); a,b,c, different letters indicate significant differences between the
proportions of people using antihypertensives, according to sex, age, body mass index (BMI) and physical activity
at 95% z-test for independent proportions).

Table 6 shows the risks of suffering from hypertension, according to PAL, taking as
a reference the prevalence of hypertension in Inactive people for all population groups
analysed. Significantly lower risks of hypertension were found in Active and Very Active
compared to Inactive.

Table 7 shows the probability risks of antihypertensive use, regarding PAL, for all the
population groups analysed, taking as reference the prevalence of antihypertensive use
in Inactive group. The Active and Very Active groups show significant values associated
with reduced risks compared to the Inactive in all population groups with the exception of
participants with BMI < 18.5.
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Table 6. Risks of hypertension, according to level of physical activity.

Physical Activity Levels

Inactive Walkers Active Very Active

Variables OR CI95% OR CI95% OR CI95%

Overall Ref. 1.07 0.96 1.20 0.58 * 0.51 0.66 0.41 * 0.35 0.49

Sex

Male Ref. 1.17 * 1.00 1.37 0.62 * 0.52 0.74 0.36 * 0.29 0.45
Female Ref. 1.01 0.87 1.18 0.51 * 0.43 0.62 0.46 * 0.35 0.61

Age Group

Young Ref. 0.71 0.41 1.22 0.54 * 0.30 0.96 0.37 * 0.18 0.76
Young adults Ref. 1.07 0.84 1.37 0.70 * 0.53 0.92 0.56 * 0.39 0.80
Older adults Ref. 0.95 0.81 1.12 0.61 * 0.51 0.74 0.65 * 0.51 0.84

Older Ref. 0.85 0.64 1.12 0.61 * 0.45 0.85 0.62 0.37 1.03

BMI

<18.5 Ref. 0.40 0.09 1.84 0.32 0.05 2.00 1.74 0.37 8.17
[18.5–25) Ref. 1.26 0.98 1.62 0.67 * 0.51 0.89 0.41 * 0.29 0.59
[25–30) Ref. 1.36 * 1.13 1.63 0.88 0.71 1.08 0.68 * 0.52 0.88
≥30 Ref. 1.06 0.88 1.29 0.76 * 0.60 0.97 0.54 * 0.38 0.78

OR, Odds ratio, OR > 1 Indicating a higher risk of reporting hypertension; CI95%, 95% confidence interval of the
odds ratio; * p-value < 0.05; Ref., Reference; BMI, Body mass index.

Table 7. Risks of use of antihypertensive drugs, according to level of physical activity.

Physical Activity Levels

Inactive Walkers Active Very Active

Variables OR CI95% OR CI95% OR CI95%

Overall Ref. 1.02 0.91 1.15 0.54 * 0.47 0.62 0.32 * 0.27 0.39

Sex

Male Ref. 1.10 0.93 1.29 0.56 * 0.47 0.68 0.26 * 0.20 0.34
Female Ref. 0.99 0.84 1.17 0.49 * 0.40 0.60 0.41 * 0.30 0.56

Age Group

Young Ref. 0.51 0.18 1.44 0.06 * 0.01 0.54 0.19 * 0.04 0.97
Young adults Ref. 0.87 0.64 1.17 0.59 * 0.42 0.82 0.31 * 0.19 0.52
Older adults Ref. 0.88 0.74 1.03 0.60 * 0.49 0.73 0.53 * 0.41 0.70

Older Ref. 0.91 0.69 1.20 0.62 * 0.45 0.86 0.68 0.41 1.13

BMI

<18.5 Ref. 0.61 0.11 3.42 0.00 n.a. n.a. 1.27 0.17 9.35
[18.5–25) Ref. 0.98 0.75 1.28 0.49 * 0.36 0.67 0.18 * 0.11 0.30
[25–30) Ref. 1.37 1.12 1.68 0.88 0.70 1.10 0.57 * 0.42 0.77
≥30 Ref. 1.07 0.88 1.31 0.79 0.61 1.02 0.59 * 0.41 0.85

OR, Odds ratio, OR > 1 indicating a higher risk of reporting use of antihypertensives; CI95%, 95% confidence
interval of the odds ratio; * p-value < 0.05; n.a., not applicable; Ref., Reference. BMI, Body mass index.

The data presented in Figure 1 show that no differences were found in the prevalence
between Active and Very Active women for hypertension and use of antihypertensive
drugs; however, in men there is a decrease of 6.1 and 6.4 percent points, respectively.
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Figure 1. Prevalence of hypertension and use of antihypertensive drugs by PAL and sex. */** (One
star shows significant differences in prevalence of hypertension/antihypertensives with respect
to no star and two star values. Two stars show significant differences with no star and one star
values. p < 0.05 from z-test.

In the general population, the lowest risk of hypertension was found in the Very
Active group (OR: 0.41, 95% CI: 0.35–0.49). The same was found in men (OR: 0.36, 95%
CI: 0.29–0.45), women (OR: 0.46, 95% CI: 0.35–0.61) (Figure 3). These reduced risk values
were found in other population groups, such as Young, Young Adults, as well as people
with normal weight, overweight or obesity. In Older and Older adults, the lowest risk was
found in the Active group. No significant OR were found in people with BMI < 18.5.

Figure 2 shows a reduction in the prevalence of hypertension and antihypertensive use
with the increase in the PAL in people with different BMI categories (except for BMI < 18.5).

In the general population the lowest risk of antihypertensive drugs used was found
in Very Active people (OR: 0.32, 95% CI: 0.27–0.39). Lower values of reduced risks of
antihypertensive use were found in all almost PALs (except the Walkers and Very Active
older). When analysed by age groups, the risk of antihypertensive drugs use was lower in
Active and Very Active population, except for the Very Active Older individuals.

Based on the results of binary regression analyses regarding hypertension status
and antihypertensive use, those who were young, female, normal weight and physically
very active showed lower risks of hypertension and antihypertensive use. These models
explained 30.1% and 36.4% (Nagelkerke R2) of the variance in hypertension status and
antihypertensive use, respectively (Table 8).
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Figure 2. Prevalence of hypertension and the use of antihypertensive drugs, according to the level of
physical activity by body mass index (BMI) groups.

Table 8. Logistic binary regression model for hypertension and use of antihypertensives risk factor.

Hypertension

B S.E. Wald df Sig. Exp(B)
95% C.I. for EXP(B)

Lower Upper

Inactive 33.997 3 0.000
Walker 0.053 0.065 0.683 1 0.408 1.055 0.929 1.198
Active −0.225 0.074 9.291 1 0.002 0.799 0.691 0.923

Very Active −0.278 0.097 8.170 1 0.004 0.757 0.626 0.916
Sex (Men) 0.214 0.046 21.901 1 0.000 1.238 1.132 1.354
Obesity 645.762 3 0.000
Underweight −2.203 0.295 55.726 1 0.000 0.110 0.062 0.197

Normal −1.526 0.061 620.344 1 0.000 0.217 0.193 0.245
Overweight −0.836 0.055 234.338 1 0.000 0.433 0.389 0.482
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Table 8. Cont.

Hypertension

B S.E. Wald df Sig. Exp(B)
95% C.I. for EXP(B)

Lower Upper

Age 0.084 0.002 1500.781 1 0.000 1.088 1.083 1.093
Constant −4.945 0.135 1332.626 1 0.000 0.007

Use of antihypertensives

B S.E. Wald df Sig. Exp(B)
95% C.I. for EXP(B)

Lower Upper

Inactive 31.586 3 0.000
Walker −0.040 0.072 0.310 1 0.578 0.961 0.835 1.106
Active −0.284 0.083 11.864 1 0.001 0.752 0.640 0.885

Very Active −0.469 0.115 16.672 1 0.000 0.626 0.500 0.784
Sex (Men) 0.283 0.051 30.671 1 0.000 1.327 1.201 1.467
Obesity 585.659 3 0.000
Underweight −2.396 0.374 41.065 1 0.000 0.091 0.044 0.189

Normal −1.657 0.070 562.107 1 0.000 0.191 0.166 0.219
Overweight −0.862 0.060 208.648 1 0.000 0.422 0.376 0.475
Age 0.114 0.003 1645.744 1 0.000 1.120 1.114 1.126
Constant −6.830 0.173 1559.094 1 0.000 0.001

B (unstandardised beta); SE (standard error of regression); Wald (Wald chi square test); Df (degree freedom); Sig.
(statistical significance); Exp (exponential regression); C.I. (confidence interval).

Figure 3. Risk of hypertension, according to physical activity level by sex.

4. Discussion

The aim of this study was to analyse the relationship between the prevalence of hyper-
tension and the use of antihypertensive drugs in different population groups according to
sex, age group, BMI and PAL. The study also aimed to determine the probability of the risk
of suffering from hypertension and using antihypertensive drugs according to the PAL. In
this sense, dependency relationships were found between the prevalence of hypertension
and the different sociodemographic variables analysed: sex, age, BMI and PAL.

The prevalence of self-reported hypertension in the general adult population in Spain,
before the arrival of the COVID-19 pandemic, was 18.2%, being higher in men than in
women (20.2% vs. 16.4%, p < 0.001, ESϕ = 0.049); however, the study by Menendez et al.
reported values of around 50% in men and slightly less than 40% in women [8]. The
ranges found in the present study are lower than the 30% estimated prevalence in the
world population [23]; however, there is research that suggests that 50% of hypertensive
patients are unaware of this pathological condition [5], which would place this prevalence
within global ranges. Thoenes et al. (2010), in a large international survey conducted in
26 countries, reported BP-control rates in the population with or without diabetes mellitus,
in men and women, respectively, of 37.7% (36.69–38.75%) and 34% (32.92–35.06%) in SBP
and of 63.6% (62.61–64.66%) and 64.1% (63.01–65.19%) in DBP. Another study in Brazil [40]
showed that the prevalence of self-reported high BP was 20.9%, with 21% in urban areas



Healthcare 2022, 10, 1283 12 of 18

and 20.1% in rural areas (OR = 1.06). In both areas of the Brazil’s study, the likelihood of
reporting high BP increased with age and in women [40].

In the European countries, the prevalence of hypertension in the adult population
ranges from 30% to 50%, and it will likely increase as a consequence of population ageing
and current lifestyles [13,41]. The sex difference worldwide became significant at an
age higher than 45–49 years [42]. In the present study, the prevalence was found to
increase with higher age and BMI values: age (2.7% Younger vs. 47.5% Older) and BMI
(3.1% Underweight vs. 38.5% Obese). These same dependency relationships and differences
in proportions were found in the use of antihypertensive drugs, being higher in men than
in women (16.5% vs. 12.9%), in older people than in Young people (45.2% vs. 0.5%) and in
people with Obesity than in those Underweight (32.8% vs. 1.9%).

Furthermore, BP-control rates in women with known cardiovascular disease or cardio-
vascular risk factors appear to be lower at a higher age compared with men [43–45]. As
cardiovascular disease is considered to be the single largest cause of mortality in women
with 70% of cardiovascular deaths attributable to modifiable risk factors, such as hyperten-
sion, it is important to better understand sex disparities in hypertension management to
ensure equal standards in treatment for both men and women [46].

In the large survey conducted by Thoenes et al., in countries in Europe, North America,
Latin America, Middle East and Asia as well as in Turkey, Australia and Morocco, the
number of antihypertensive drugs used in men and women in the overall population was
30.1% (29.12–31.04%) of men and 30.9% (29.84–31.90%) of women was one drug, while
40% (38.95–41.00%) of men and 39.4% (38.32–40.50%) of women used two drugs, and
29.9% (28.98–30.90%) of men and 29.7% (28.70–30.74%) of women used three or more
drugs [42]. Regarding the mean number of drugs used, Thoenes et al. reported that no
major sex disparities were observed [42]. In our study, there were differences between men
and women in the use of antihypertensive drugs; however, the effect size is very small
(p < 0.001, ESϕ = 0.051).

Both antihypertensive pharmacological intervention and PA intervention have been
recommended as first-line treatments for hypertension [47]. An extensive body of research
suggested PA may have beneficial effects for people with hypertension [47–49].

When analysing the use of antihypertensive drugs in relation to the PAL, no differences
were found between men and women in the groups of Inactive and Walkers and between
these two groups for the entire population. Only in the Very Active group are differences
between men and women. The Active and Very Active groups differ from the other
groups in the prevalence of drugs use. According to Pescatello et al., the PA effects on the
prevalence and use of antihypertensive drugs should be analysed through the study of the
BP response to an exercise training intervention ranging from low to vigorous intensity [30].
Several meta-analyses of a randomized controlled trial examined the BP response to an
exercise training intervention ranging from low to vigorous intensity among adults who
were physically inactive at baseline and with hypertension [48,50–62]. They reported a
significant reduction in BP. The magnitude of the BP reductions ranged from 5 to 17 mmHg
for SBP and 2 to 10 mmHg for DBP. There seems to be strong evidence that low to vigorous
PA reduces BP among adults with hypertension. In a meta-analysis by Pescatello et al., an
association is reported between high amounts (i.e., volume and/or intensity) of leisure-time
PA with a 19% decreased risk of incident hypertension compared to the group that engaged
in low amounts of leisure-time PA (relative risk (RR) = 0.81, 95% CI: 0.76–0.85) [30]. It is
further noted in Pescatello et al., that moderate amounts of leisure-time PA was associated
with an 11% decreased risk of hypertension compared to the group that engaged in low
amounts of leisure-time PA (RR, 0.89, 95% CI: 0.85–0.94) [30]. According to Bakker et al.,
even small amounts of PA seems to be related to lower risk of hypertension, whereas
higher levels of PA and cardiorespiratory fitness could promote a decrease to the risk of
hypertension [49]. Pescatello et al. concluded that PA seems to be related to BP reduction
among adults with prehypertension and hypertension [30].
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However, there is a dose–response relationship between the PAL and incident hy-
pertension [62,63]. Liu et al. quantified the dose–response relationship between PA and
incident hypertension (BMI adjustment as a covariate) and found it to be linear. Although
most dose–response studies are based on self-reported PA data measured by self-reported
questionnaires, there seems to be strong evidence on the inverse dose–response relation-
ship between PA and incident hypertension [63]. The findings of our study show that in
the Active (13.5%) or Very Active (10.0%) group there was significant lower prevalence
(p < 0.05 in z-test) compared to Inactive and Walkers (21.2% and 22.4%, respectively). In
fact, the use of antihypertensive was lower in the Very Active group (6.6%) than in Active
group (10.6%), and than in Inactive people and Walkers (17.9% and 18.3%, respectively).

PA seems to be related to the prevalence of hypertension and antihypertensive use,
both in men and women, compared to Inactive and Walkers. This has already been found
in other studies [49]. Williams et al. found that adult runners had a 38% lower risk of
hypertension compared to walkers [64]. In our study, no differences were found in the
prevalence for hypertension and use of antihypertensive between Active and Very Active
women but in men there was a decrease of 12.8% and 6.4%, respectively, as can be seen in
Figure 1.

PA seems to contribute to lower values of the prevalence of hypertension through
its acute effects, with particular relevance in the population identified with prehyperten-
sion, which considered a critical population [65]. Some investigations have studied the
acute response on BP reduction [66,67] because they considered it relevant to the chronic
effects [66].

Lifestyle modification, including the increase of PA, is the only recommended treat-
ment in the prehypertension phase [22]. Thus, the observation of PA for prehypertensive
subjects is warranted [67].

The review study by Pescatello et al. reported that PA reduced BP normotensive,
prehypertension and hypertension adults [30]. However, randomized controlled trials with
longer intervention periods and observational studies with objectively measured PA are
needed to define the exact dose–response relationship of PA and hypertension.

Several studies [68–72] stated that the parameter with the greatest association with
hypertension reduction is cardiorespiratory fitness; however, it is essential to adjust for
potential confounding factors, such as body fat percentage and BMI at baseline.

Despite the data in the present study being self-reported in groups with different BMI
categories, increasing PA level also seemed to reduce the prevalence of hypertension and
antihypertensive medication use. This was found in all the groups, according to the BMI
categories, except in the underweight group (BMI < 18.5), probably due to the small sample
size (Figure 2). In overweight (BMI, 25–30) and obese groups (BMI ≥ 30), an increase in
PAL could help to reduce BP, as reported in other studies [73,74].

Our findings suggest an association between the prevalence of hypertension and
antihypertensive medication use and PAL in both sexes in different age groups and BMI
groups, with lower magnitudes found in higher levels of PA. The risks of hypertension and
antihypertensive use seem to be lower when associated with higher levels of PA compared
to Inactive people. A higher PAL is related to a lower prevalence of hypertension and a
lower prevalence of antihypertensive use. To be physically Active or Very Active seems to
be associated with lower risks for prevalence of hypertension and use of antihypertensive
compared to being Inactive and Walkers in the Spanish population.

4.1. Practical Applications

The findings of this study could be used by public organisations, as well as by national
and regional health services, applying public health policies to the promotion of health
through PA. It would be advisable to invest in health education throughout a person’s life
cycle, including sports science professionals in health services, promoting the inclusion
of active breaks in educational and work centres, creating PA programs for the elderly,
creating multidisciplinary teams in health prevention and in the treatment of hypertension.
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The results of this research could be used as a comparative reference framework for
future research with similar data from different points during the COVID-19 pandemic or post-
pandemic research once the post-pandemic National Health Surveys have been published.

4.2. Limitations

The current research has some limitations as the study is based on a national epi-
demiological survey that evaluated the effects of a broad spectrum of PA on BP and the
incidence of hypertension and antihypertensive medication in the Spanish population
under 70 years old. The study is based on self-reported on PA data. Some survey questions
have similarities and are sometimes not closed-ended questions. Subjectively measured PA
is often overestimated, which results in an underestimation of the benefits of PA on health
and may ignore potential health benefits of lower PAL.

The types of antihypertensive drug and the dosage used by the respondents were
not included in the survey questions. These factors may have an influence on the results
obtained in the data analysis.

Causal relationships cannot be established, given the type of design, and it would be
convenient to delve into the results found using designs with which cause–effect relationships
could be established, where exposure to PA and BP response would be analysed separately.

Although different sociodemographic biases have been considered, there are many
others that have not: educational level, diet and purchasing power, among others. It was
not possible to know the medical history of the participants, and it was not possible to
obtain objective data on PA performed by the participants. It would be convenient to use
other methodologies in future National Health Surveys in Spain, including parameters and
medical follow-ups, as well as PA, using low-cost inertial devices or mobile applications.

We summarized relevant previous research and the evidence gaps around the effects
of BP reduction in the very young and the very old and whether the recommended use
of age-dependent BP thresholds for the initiation or intensification of treatment by some
clinical practice guidelines [75,76] is justified.

Nonetheless, providing reliable and precise quantification of expected treatment effects
in a wide range of at-risk groups [77] is an important and necessary step towards providing
better decisions and addressing those implementation gaps.

5. Conclusions

This research shows that a high PAL is associated with lower prevalence of hyperten-
sion and antihypertensive use, both in the general population and in men and women of
different ages and BMI. PA seems to be related to a reduced BP in normotensive, prehyper-
tension and hypertension adults.

As stated in the review by Pescatello et al. [30], being physically active or very active
appears to be associated with lower risks of the prevalence of hypertension and antihy-
pertensive use compared with being inactive or a walker. Performing moderate and/or
vigorous PA appears to have a positive impact on predisposition to the risks of hyper-
tension, as well as the need to consume antihypertensives. Nonetheless, controlled trials
with longitudinal interventions and randomized observational studies with objective mea-
sures of PA are needed to characterize the exact dose–response relationship between PA
and hypertension.

Author Contributions: Conceptualization, Á.D.-Z. and J.P.-G.; Data curation, Á.D.-Z. and J.C.-V.;
Formal analysis, Á.D.-Z. and J.P.B.; Funding acquisition, Á.D.-Z., R.O. and J.P.B.; Investigation,
Á.D.-Z., R.O. and J.P.B.; Methodology, Á.D.-Z. and J.P.-G.; Project administration, Á.D.-Z., J.P.-G.
and M.M.-M.; Resources, Á.D.-Z., M.M.-M. and J.C.-V.; Software, Á.D.-Z.; Supervision, Á.D.-Z. and
J.C.-V.; Validation, J.P.-G.; Visualization, Á.D.-Z. and M.M.-M.; Writing—original draft, Á.D.-Z., R.O.
and J.P.B.; Writing—review and editing, Á.D.-Z., M.M.-M., R.O. and J.P.B. All authors have read and
agreed to the published version of the manuscript.



Healthcare 2022, 10, 1283 15 of 18

Funding: The author A.D.-Z. (FPU20/04201) was supported by a grant from the Spanish Ministry of
Education, Culture, and Sport, Grant FPU20/04201, funded by MCIN/AEI/10.13039/501100011033
and, as appropriate, by the “European Social Fund Investing in your future” or by the “European
Union NextGenerationEU/PRTR”. The author M.M.-M. was supported by a grant from the Uni-
versities Ministry and the European Union (NextGenerationUE) (MS-12). This project was also
supported by the Portuguese Foundation for Science and Technology, I.P., Grant/Award Numbers
UIDP/04748/2020. This research was funded by the Portuguese Foundation for Science and Tech-
nology, I.P., Grant/Award Number UIDP/04748/2020.The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the
decision to publish the results.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The microdata were obtained on the website of the Spanish Ministry of
Health, Consumer Affairs, and Social Welfare: https://www.sanidad.gob.es/estadisticas/microdatos.
do (accessed on 2 March 2022).

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses or interpretation of data; in the writing of the manuscript or
in the decision to publish the results.

References
1. Mähler, A.; Wilck, N.; Rauch, G.; Dechend, R.; Müller, D.N. Effect of a Probiotic on Blood Pressure in Grade 1 Hypertension

(HYPRO): Protocol of a Randomized Controlled Study. Trials 2020, 21, 1032. [CrossRef] [PubMed]
2. Arima, H.; Barzi, F.; Chalmers, J. Mortality Patterns in Hypertension. J. Hypertens. 2011, 29, S3–S7. [CrossRef] [PubMed]
3. Vasan, R.S.; Beiser, A.; Seshadri, S.; Larson, M.G.; Kannel, W.B.; D’Agostino, R.B.; Levy, D. Residual Lifetime Risk for Developing

Hypertension in Middle-Aged Women and Men: The Framingham Heart Study. JAMA 2002, 287, 1003–1010. [CrossRef] [PubMed]
4. Gopar-Nieto, R.; Ezquerra-Osorio, A.; Chávez-Gómez, N.L.; Manzur-Sandoval, D.; Raymundo-Martínez, G.I.M. ¿Cómo Tratar La

Hipertensión Arterial Sistémica? Estrategias de Tratamiento Actuales. Arch. Cardiol. México 2021, 91, 493. [CrossRef]
5. Lugo-Mata, Á.R.; Urich-Landeta, A.S.; Andrades-Pérez, A.L.; León-Dugarte, M.J.; Marcano-Acevedo, L.A.; Jofreed López Guillen, M.H.

Factors Associated with the Level of Knowledge about Hypertension in Primary Care Patients. Med. Univ. 2017, 19, 184–188.
[CrossRef]

6. Zhou, B.; Carrillo-Larco, R.M.; Danaei, G.; Riley, L.M.; Paciorek, C.J.; Stevens, G.A.; Gregg, E.W.; Bennett, J.E.; Solomon, B.;
Singleton, R.K.; et al. Worldwide Trends in Hypertension Prevalence and Progress in Treatment and Control from 1990 to 2019: A
Pooled Analysis of 1201 Population-Representative Studies with 104 Million Participants. Lancet 2021, 398, 957–980. [CrossRef]

7. Tagle, R. Diagnóstico De Hipertensión Arterial. Rev. Médica Clínica Las Condes 2018, 29, 12–20. [CrossRef]
8. Menéndez, E.; Delgado, E.; Fernández-Vega, F.; Prieto, M.A.; Bordiú, E.; Calle, A.; Carmena, R.; Castaño, L.; Catalá, M.; Franch, J.;

et al. Prevalence, Diagnosis, Treatment, and Control of Hypertension in Spain. Results of the Di@bet.Es Study. Rev. Española
Cardiol. Engl. Ed. 2016, 69, 572–578. [CrossRef]

9. Lawes, C.M.; Vander Hoorn, S.; Rodgers, A. Global Burden of Blood-Pressure-Related Disease, 2001. Lancet 2008, 371, 1513–1518.
[CrossRef]

10. Groves, T. Pandemic Obesity in Europe. BMJ 2006, 333, 1081. [CrossRef]
11. Pérez-Rodrigo, C.; Hervás Bárbara, G.; Gianzo Citores, M.; Aranceta-Bartrina, J. Prevalence of Obesity and Associated Car-

diovascular Risk Factors in the Spanish Population: The ENPE Study. Rev. Española Cardiol. Engl. Ed. 2022, 75, 232–241.
[CrossRef]

12. Redon, J.; Cifkova, R.; Laurent, S.; Nilsson, P.; Narkiewicz, K.; Erdine, S.; Mancia, G. Mechanisms of Hypertension in the
Cardiometabolic Syndrome. J. Hypertens. 2009, 27, 441–451. [CrossRef]

13. Pereira, M.; Lunet, N.; Azevedo, A.; Barros, H. Differences in Prevalence, Awareness, Treatment and Control of Hypertension
between Developing and Developed Countries. J. Hypertens. 2009, 27, 963–975. [CrossRef]

14. Scholze, J.; Alegria, E.; Ferri, C.; Langham, S.; Stevens, W.; Jeffries, D.; Uhl-Hochgraeber, K. Epidemiological and Economic Burden
of Metabolic Syndrome and Its Consequences in Patients with Hypertension in Germany, Spain and Italy; A Prevalence-Based
Model. BMC Public Health 2010, 10, 529. [CrossRef]

15. Princewel, F.; Cumber, S.N.; Kimbi, J.A.; Nkfusai, C.N.; Keka, E.I.; Viyoff, V.Z.; Beteck, T.E.; Bede, F.; Tsoka-Gwegweni, J.M.;
Akum, E.A. Prevalence and Risk Factors Associated with Hypertension among Adults in a Rural Setting: The Case of Ombe,
Cameroon. Pan Afr. Med. J. 2019, 34, 147. [CrossRef]

16. Livingstone, K.M.; McNaughton, S.A. Diet Quality Is Associated with Obesity and Hypertension in Australian Adults: A Cross
Sectional Study. BMC Public Health 2016, 16, 1037. [CrossRef]

17. Bernabe-Ortiz, A.; Carrillo-Larco, R.M. Second-Hand Smoking, Hypertension and Cardiovascular Risk: Findings from Peru.
BMC Cardiovasc. Disord. 2021, 21, 576. [CrossRef]

https://www.sanidad.gob.es/estadisticas/microdatos.do
https://www.sanidad.gob.es/estadisticas/microdatos.do
http://doi.org/10.1186/s13063-020-04973-0
http://www.ncbi.nlm.nih.gov/pubmed/33375942
http://doi.org/10.1097/01.hjh.0000410246.59221.b1
http://www.ncbi.nlm.nih.gov/pubmed/22157565
http://doi.org/10.1001/jama.287.8.1003
http://www.ncbi.nlm.nih.gov/pubmed/11866648
http://doi.org/10.24875/ACM.200003011
http://doi.org/10.1016/J.RMU.2017.10.008
http://doi.org/10.1016/S0140-6736(21)01330-1
http://doi.org/10.1016/j.rmclc.2017.12.005
http://doi.org/10.1016/j.recesp.2015.11.036
http://doi.org/10.1016/S0140-6736(08)60655-8
http://doi.org/10.1136/bmj.39038.449769.BE
http://doi.org/10.1016/j.recesp.2020.12.013
http://doi.org/10.1097/HJH.0b013e32831e13e5
http://doi.org/10.1097/HJH.0b013e3283282f65
http://doi.org/10.1186/1471-2458-10-529
http://doi.org/10.11604/pamj.2019.34.147.17518
http://doi.org/10.1186/s12889-016-3714-5
http://doi.org/10.1186/s12872-021-02410-x


Healthcare 2022, 10, 1283 16 of 18

18. Djoussé, L.; Mukamal, K.J. Alcohol Consumption and Risk of Hypertension: Does the Type of Beverage or Drinking Pattern
Matter? Rev. Española Cardiol. Engl. Ed. 2009, 62, 603–605. [CrossRef]

19. Appel, L.J. Lifestyle Modification as a Means to Prevent and Treat High Blood Pressure. J. Am. Soc. Nephrol. 2003, 14, S99–S102.
[CrossRef]

20. Khan, N.A.; Hemmelgarn, B.; Herman, R.J.; Bell, C.M.; Mahon, J.L.; Leiter, L.A.; Rabkin, S.W.; Hill, M.D.; Padwal, R.; Touyz, R.M.;
et al. The 2009 Canadian Hypertension Education Program Recommendations for the Management of Hypertension: Part
2—Therapy. Can. J. Cardiol. 2009, 25, 287–298. [CrossRef]

21. Whelton, P.K.; Carey, R.M.; Aronow, W.S.; Casey, D.E.; Collins, K.J.; Dennison Himmelfarb, C.; DePalma, S.M.; Gidding, S.;
Jamerson, K.A.; Jones, D.W.; et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for
the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults: A Report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. J. Am. Coll. Cardiol. 2018, 71, e127–e248.
[CrossRef]

22. Chobanian, A.V.; Bakris, G.L.; Black, H.R.; Cushman, W.C.; Green, L.A.; Izzo, J.L.; Jones, D.W.; Materson, B.J.; Oparil, S.;
Wright, J.T.; et al. Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure. Hypertension 2003, 42, 1206–1252. [CrossRef]

23. Mills, K.T.; Stefanescu, A.; He, J. The Global Epidemiology of Hypertension. Nat. Rev. Nephrol. 2020, 16, 223. [CrossRef]
24. Unger, T.; Borghi, C.; Charchar, F.; Khan, N.A.; Poulter, N.R.; Prabhakaran, D.; Ramirez, A.; Schlaich, M.; Stergiou, G.S.;

Tomaszewski, M.; et al. 2020 International Society of Hypertension Global Hypertension Practice Guidelines. Hypertension 2020,
75, 1334–1357. [CrossRef]

25. Ott, C.; Schmieder, R.E. Diagnosis and Treatment of Arterial Hypertension 2021. Kidney Int. 2022, 101, 36–46. [CrossRef]
26. Laurent, S. Antihypertensive Drugs. Pharmacol. Res. 2017, 124, 116–125. [CrossRef]
27. Millogo, G.R.C.; Zongo, R.F.E.; Benao, A.; Youl, E.N.H.; Bassoleth, B.A.B.; Ouédraogo, M.; Zabsonré, P.; Guissou, I.P. Prevalence

and Adverse Effects of Antihypertensive Agents in Patients Followed up on an Ambulatory Basis at the University Hospital
Yalgado Ouédraogo. Pan Afr. Med. J. 2018, 29, 84. [CrossRef]

28. Baccino, D.; Merlo, G.; Cozzani, E.; Cozzani, E.; Rosa, G.M.; Rosa, G.M.; Tini, G.; Burlando, M.; Parodi, A. Cutaneous Effects of
Antihypertensive Drugs. G. Ital. Dermatol. Venereol. 2020, 155, 202–211. [CrossRef]

29. Park, C.; Wang, G.; Ng, B.P.; Fang, J.; Durthaler, J.M.; Ayala, C. The Uses and Expenses of Antihypertensive Medications among
Hypertensive Adults. Res. Soc. Adm. Pharm. 2020, 16, 183–189. [CrossRef]

30. Pescatello, L.S.; Buchner, D.M.; Jakicic, J.M.; Powell, K.E.; Kraus, W.E.; Bloodgood, B.; Campbell, W.W.; Dietz, S.; Dipietro, L.;
George, S.M.; et al. Physical Activity to Prevent and Treat Hypertension: A Systematic Review. Med. Sci. Sports Exerc. 2019, 51,
1314–1323. [CrossRef]

31. Singh, S.; Shankar, R.; Singh, G.P. Prevalence and Associated Risk Factors of Hypertension: A Cross-Sectional Study in Urban
Varanasi. Int. J. Hypertens. 2017, 2017, 5491838. [CrossRef] [PubMed]

32. Neutel, C.I.; Campbell, N.R.C. Changes in Lifestyle after Hypertension Diagnosis in Canada. Can. J. Cardiol. 2008, 24, 199–204.
[CrossRef]

33. Orozco-Beltrán, D.; Brotons Cuixart, C.; Alemán Sánchez, J.J.; Banegas Banegas, J.R.; Cebrián-Cuenca, A.M.; Gil Guillen, V.F.;
Martín Rioboó, E.; Navarro Pérez, J. Recomendaciones Preventivas Cardiovasculares. Actualización PAPPS 2020. Aten. Primaria
2020, 52, 5. [CrossRef] [PubMed]

34. Ministerio de Sanidad, Consumo y Bienestar Social. Portal Estadístico Del SNS. Available online: https://www.sanidad.gob.es/
estadEstudios/sanidadDatos/home.htm (accessed on 28 December 2021).

35. Ministerio De Sanidad Consumo Y Bienestar Social. Encuesta Nacional de Salud 2017 ENSE 2017 Metodología; Ministerio de Sanidad:
Madrid, Spain, 2017; 64p.

36. Ministerio-Sanidad. Encuesta Nacional de Salud 2017, Cuestionario Del Adulto. In Encuesta Nacional de Salud 2017 Cuestionario De
Adultos; Instituto Nacional de Estadística: Madrid, Spain, 2017; pp. 1–61.

37. Nes, B.M.; Janszky, I.; Vatten, L.J.; Nilsen, T.I.L.; Aspenes, S.T.; WislØff, U. Estimating V·O2peak from a Nonexercise Prediction
Model: The HUNT Study, Norway. Med. Sci. Sports Exerc. 2011, 43, 2024–2030. [CrossRef]

38. Denche-Zamorano, Á.; Franco-García, J.M.; Carlos-Vivas, J.; Mendoza-Muñoz, M.; Pereira-Payo, D.; Pastor-Cisneros, R.;
Merellano-Navarro, E.; Adsuar, J.C. Increased Risks of Mental Disorders: Youth with Inactive Physical Activity. Healthcare 2022,
10, 237. [CrossRef]

39. Lee, D.K. Alternatives to P Value: Confidence Interval and Effect Size. Korean J. Anesthesiol. 2016, 69, 555–562. [CrossRef]
40. Moreira, J.P.D.L.; de Moraes, J.R.; Luiz, R.R. Prevalencia de Hipertensión Arterial Sistémica Autorreferida En Los Ambientes

Urbano y Rural de Brasil: Un Estudio de Base Poblacional. Cad. Saude Publica 2013, 29, 62–72. [CrossRef]
41. Malo, S.; Rabanaque, M.J.; Orlando, V.; Limongelli, G.; Feja, C.; Aguilar-Palacio, I.; Lallana, M.J.; Russo, V.; Menditto, E. Prescribing

Pattern of Antihypertensive Drugs in Two European Cohorts: A Population-Based Database Study. Expert Rev. Pharmacoecon.
Outcomes Res. 2019, 19, 463–471. [CrossRef]

42. Thoenes, M.; Neuberger, H.R.; Volpe, M.; Khan, B.V.; Kirch, W.; Böhm, M. Antihypertensive Drug Therapy and Blood Pressure
Control in Men and Women: An International Perspective. J. Hum. Hypertens. 2010, 24, 336–344. [CrossRef]

43. Abuful, A.; Gidron, Y.; Henkin, Y. Physicians’ Attitudes toward Preventive Therapy for Coronary Artery Disease: Is There a
Gender Bias? Clin. Cardiol. 2005, 28, 389–393. [CrossRef]

http://doi.org/10.1016/S0300-8932(09)71326-0
http://doi.org/10.1097/01.ASN.0000070141.69483.5A
http://doi.org/10.1016/S0828-282X(09)70492-1
http://doi.org/10.1016/J.JACC.2017.11.006
http://doi.org/10.1161/01.HYP.0000107251.49515.c2
http://doi.org/10.1038/s41581-019-0244-2
http://doi.org/10.1161/HYPERTENSIONAHA.120.15026
http://doi.org/10.1016/j.kint.2021.09.026
http://doi.org/10.1016/j.phrs.2017.07.026
http://doi.org/10.11604/PAMJ.2018.29.84.13754
http://doi.org/10.23736/S0392-0488.19.06360-0
http://doi.org/10.1016/j.sapharm.2019.05.002
http://doi.org/10.1249/MSS.0000000000001943
http://doi.org/10.1155/2017/5491838
http://www.ncbi.nlm.nih.gov/pubmed/29348933
http://doi.org/10.1016/S0828-282X(08)70584-1
http://doi.org/10.1016/j.aprim.2020.08.002
http://www.ncbi.nlm.nih.gov/pubmed/33388118
https://www.sanidad.gob.es/estadEstudios/sanidadDatos/home.htm
https://www.sanidad.gob.es/estadEstudios/sanidadDatos/home.htm
http://doi.org/10.1249/MSS.0b013e31821d3f6f
http://doi.org/10.3390/healthcare10020237
http://doi.org/10.4097/kjae.2016.69.6.555
http://doi.org/10.1590/S0102-311X2013000100008
http://doi.org/10.1080/14737167.2019.1567338
http://doi.org/10.1038/jhh.2009.76
http://doi.org/10.1002/clc.4960280809


Healthcare 2022, 10, 1283 17 of 18

44. Holroyd-Leduc, J.M.; Kapral, M.K.; Austin, P.C.; Tu, J.V. Sex Differences and Similarities in the Management and Outcome of
Stroke Patients. Stroke 2000, 31, 1833–1837. [CrossRef]

45. Lloyd-Jones, D.M.; Evans, J.C.; Levy, D. Hypertension in Adults across the Age Spectrum: Current Outcomes and Control in the
Community. JAMA 2005, 294, 466–472. [CrossRef]

46. Kjeldsen, S.E.; Naditch-Brule, L.; Perlini, S.; Zidek, W.; Farsang, C. Increased Prevalence of Metabolic Syndrome in Uncontrolled
Hypertension across Europe: The Global Cardiometabolic Risk Profile in Patients with Hypertension Disease Survey. J. Hypertens.
2008, 26, 2064–2070. [CrossRef]

47. Noone, C.; Dwyer, C.P.; Murphy, J.; Newell, J.; Molloy, G.J. Comparative Effectiveness of Physical Activity Interventions and
Anti-Hypertensive Pharmacological Interventions in Reducing Blood Pressure in People with Hypertension: Protocol for a
Systematic Review and Network Meta-Analysis. Syst. Rev. 2018, 7, 128. [CrossRef]

48. Cornelissen, V.A.; Smart, N.A. Exercise Training for Blood Pressure: A Systematic Review and Meta-Analysis. J. Am. Heart Assoc.
2013, 2, e004473. [CrossRef]

49. Bakker, E.A.; Sui, X.; Brellenthin, A.G.; Lee, D.C. Physical Activity and Fitness for the Prevention of Hypertension. Curr. Opin.
Cardiol. 2018, 33, 394–401. [CrossRef]

50. Carlson, D.J.; Dieberg, G.; Hess, N.C.; Millar, P.J.; Smart, N.A. Isometric Exercise Training for Blood Pressure Management: A
Systematic Review and Meta-Analysis. Mayo Clin. Proc. 2014, 89, 327–334. [CrossRef]

51. Wen, H.; Wang, L. Reducing Effect of Aerobic Exercise on Blood Pressure of Essential Hypertensive Patients: A Meta-Analysis.
Medicine 2017, 96, e6150. [CrossRef]

52. Xiong, X.; Wang, P.; Li, S.; Zhang, Y.; Li, X. Effect of Baduanjin Exercise for Hypertension: A Systematic Review and Meta-Analysis
of Randomized Controlled Trials. Maturitas 2015, 80, 370–378. [CrossRef]

53. Corso, L.M.L.; Macdonald, H.V.; Johnson, B.T.; Farinatti, P.; Livingston, J.; Zaleski, A.L.; Blanchard, A.; Pescatello, L.S. Is
Concurrent Training Efficacious Antihypertensive Therapy? A Meta-Analysis. Med. Sci. Sports Exerc. 2016, 48, 2398–2406.
[CrossRef]

54. Fagard, R.H.; Cornelissen, V.A. Effect of Exercise on Blood Pressure Control in Hypertensive Patients. Eur. J. Cardiovasc. Prev.
Rehabil. 2007, 14, 12–17. [CrossRef] [PubMed]

55. Casonatto, J.; Goessler, K.F.; Cornelissen, V.A.; Cardoso, J.R.; Polito, M.D. The Blood Pressure-Lowering Effect of a Single Bout of
Resistance Exercise: A Systematic Review and Meta-Analysis of Randomised Controlled Trials. Eur. J. Prev. Cardiol. 2016, 23,
1700–1714. [CrossRef] [PubMed]

56. Conceição, L.S.R.; Neto, M.G.; do Amaral, M.A.S.; Martins-Filho, P.R.S.; Carvalho, V.O. Effect of Dance Therapy on Blood Pressure
and Exercise Capacity of Individuals with Hypertension: A Systematic Review and Meta-Analysis. Int. J. Cardiol. 2016, 220,
553–557. [CrossRef] [PubMed]

57. Cornelissen, V.A.; Fagard, R.H.; Coeckelberghs, E.; Vanhees, L. Impact of Resistance Training on Blood Pressure and Other
Cardiovascular Risk Factors: A Meta-Analysis of Randomized, Controlled Trials. Hypertension 2011, 58, 950–958. [CrossRef]

58. Dickinson, H.O.; Mason, J.M.; Nicolson, D.J.; Campbell, F.; Beyer, F.R.; Cook, J.V.; Williams, B.; Ford, G.A. Lifestyle Interventions to
Reduce Raised Blood Pressure: A Systematic Review of Randomized Controlled Trials. J. Hypertens. 2006, 24, 215–223. [CrossRef]

59. MacDonald, H.V.; Johnson, B.T.; Huedo-Medina, T.B.; Livingston, J.; Forsyth, K.C.; Kraemer, W.J.; Farinatti, P.T.V.; Pescatello, L.S.
Dynamic Resistance Training as Stand-Alone Antihypertensive Lifestyle Therapy: A Meta-Analysis. J. Am. Heart Assoc. 2016,
5, e003231. [CrossRef]

60. Murtagh, E.M.; Nichols, L.; Mohammed, M.A.; Holder, R.; Nevill, A.M.; Murphy, M.H. The Effect of Walking on Risk Factors for
Cardiovascular Disease: An Updated Systematic Review and Meta-Analysis of Randomised Control Trials. Prev. Med. 2015, 72,
34–43. [CrossRef]

61. Park, S.H.; Han, K.S. Blood Pressure Response to Meditation and Yoga: A Systematic Review and Meta-Analysis. J. Altern.
Complement. Med. 2017, 23, 685–695. [CrossRef]

62. Huai, P.; Xun, H.; Reilly, K.H.; Wang, Y.; Ma, W.; Xi, B. Physical Activity and Risk of Hypertension: A Meta-Analysis of Prospective
Cohort Studies. Hypertension 2013, 62, 1021–1026. [CrossRef]

63. Liu, X.; Zhang, D.; Liu, Y.; Sun, X.; Han, C.; Wang, B.; Ren, Y.; Zhou, J.; Zhao, Y.; Shi, Y.; et al. Dose-Response Association Between
Physical Activity and Incident Hypertension: A Systematic Review and Meta-Analysis of Cohort Studies. Hypertension 2017, 69,
813–820. [CrossRef]

64. Williams, P.T.; Thompson, P.D. Walking versus Running for Hypertension, Cholesterol, and Diabetes Mellitus Risk Reduction.
Arterioscler. Thromb. Vasc. Biol. 2013, 33, 1085–1091. [CrossRef]

65. Wang, Y.; Wang, Q.J. The Prevalence of Prehypertension and Hypertension among US Adults According to the New Joint National
Committee Guidelines: New Challenges of the Old Problem. Arch. Intern. Med. 2004, 164, 2126–2134. [CrossRef]

66. Thompson, P.D.; Crouse, S.F.; Goodpaster, B.; Kelley, D.; Moyna, N.; Pescatello, L. The Acute versus the Chronic Response to
Exercise. Med. Sci. Sports Exerc. 2001, 33, 438–445. [CrossRef]

67. Padilla, J.; Wallace, J.P.; Park, S. Accumulation of Physical Activity Reduces Blood Pressure in Pre- and Hypertension. Med. Sci.
Sports Exerc. 2005, 37, 1264–1275. [CrossRef]

68. Kokkinos, P. Cardiorespiratory Fitness, Exercise, and Blood Pressure. Hypertension 2014, 64, 1160–1164. [CrossRef]
69. Chase, N.L.; Sui, X.; Lee, D.C.; Blair, S.N. The Association of Cardiorespiratory Fitness and Physical Activity with Incidence of

Hypertension in Men. Am. J. Hypertens. 2009, 22, 417–424. [CrossRef]

http://doi.org/10.1161/01.STR.31.8.1833
http://doi.org/10.1001/jama.294.4.466
http://doi.org/10.1097/HJH.0b013e32830c45c3
http://doi.org/10.1186/s13643-018-0791-9
http://doi.org/10.1161/JAHA.112.004473
http://doi.org/10.1097/HCO.0000000000000526
http://doi.org/10.1016/j.mayocp.2013.10.030
http://doi.org/10.1097/MD.0000000000006150
http://doi.org/10.1016/j.maturitas.2015.01.002
http://doi.org/10.1249/MSS.0000000000001056
http://doi.org/10.1097/HJR.0b013e3280128bbb
http://www.ncbi.nlm.nih.gov/pubmed/17301622
http://doi.org/10.1177/2047487316664147
http://www.ncbi.nlm.nih.gov/pubmed/27512052
http://doi.org/10.1016/j.ijcard.2016.06.182
http://www.ncbi.nlm.nih.gov/pubmed/27390986
http://doi.org/10.1161/HYPERTENSIONAHA.111.177071
http://doi.org/10.1097/01.hjh.0000199800.72563.26
http://doi.org/10.1161/JAHA.116.003231
http://doi.org/10.1016/j.ypmed.2014.12.041
http://doi.org/10.1089/acm.2016.0234
http://doi.org/10.1161/HYPERTENSIONAHA.113.01965
http://doi.org/10.1161/HYPERTENSIONAHA.116.08994
http://doi.org/10.1161/ATVBAHA.112.300878
http://doi.org/10.1001/archinte.164.19.2126
http://doi.org/10.1097/00005768-200106001-00012
http://doi.org/10.1249/01.mss.0000175079.23850.95
http://doi.org/10.1161/HYPERTENSIONAHA.114.03616
http://doi.org/10.1038/ajh.2009.6


Healthcare 2022, 10, 1283 18 of 18

70. Sui, X.; Sarzynski, M.A.; Lee, D.C.; Kokkinos, P.F. Impact of Changes in Cardiorespiratory Fitness on Hypertension, Dyslipidemia
and Survival: An Overview of the Epidemiological Evidence. Prog. Cardiovasc. Dis. 2017, 60, 56–66. [CrossRef]

71. Kokkinos, P.F.; Andreas, P.E.; Coutoulakis, E.; Colleran, J.A.; Narayan, P.; Dotson, C.O.; Choucair, W.; Farmer, C.; Fernhall, B.
Determinants of Exercise Blood Pressure Response in Normotensive and Hypertensive Women: Role of Cardiorespiratory Fitness.
J. Cardiopulm. Rehabil. 2002, 22, 178–183. [CrossRef]

72. Carnethon, M.R.; Gidding, S.S.; Nehgme, R.; Sidney, S.; Jacobs, D.R.; Liu, K. Cardiorespiratory Fitness in Young Adulthood and
the Development of Cardiovascular Disease Risk Factors. JAMA 2003, 290, 3092–3100. [CrossRef]

73. De Moraes, A.C.F.; Carvalho, H.B.; Siani, A.; Barba, G.; Veidebaum, T.; Tornaritis, M.; Molnar, D.; Ahrens, W.; Wirsik, N.; De
Henauw, S.; et al. Incidence of high blood pressure in children—Effects of physical activity and sedentary behaviors: The IDEFICS
study: High blood pressure, lifestyle and children. Int. J. Cardiol. 2015, 180, 165–170. [CrossRef]

74. Köchli, S.; Endes, K.; Steiner, R.; Engler, L.; Infanger, D.; Schmidt-Trucksäss, A.; Zahner, L.; Hanssen, H. Obesity, High Blood
Pressure, and Physical Activity Determine Vascular Phenotype in Young Children: The EXAMIN YOUTH Study. Hypertension
2019, 73, 153–161. [CrossRef] [PubMed]

75. NICEH Overview|Hypertension in Adults: Diagnosis and Management|Guidance|NICE. Available online: https://www.nice.
org.uk/guidance/ng136 (accessed on 14 May 2022).

76. Williams, B.; Mancia, G.; Spiering, W.; Rosei, E.A.; Azizi, M.; Burnier, M.; Clement, D.L.; Coca, A.; De Simone, G.; Dominiczak, A.;
et al. 2018 ESC/ESH Guidelines for the Management of Arterial Hypertension. Eur. Heart J. 2018, 39, 3021–3104. [CrossRef]
[PubMed]

77. Rahimi, K.; Bidel, Z.; Nazarzadeh, M.; Copland, E.; Canoy, D.; Wamil, M.; Majert, J.; McManus, R.; Adler, A.; Agodoa, L.;
et al. Age-Stratified and Blood-Pressure-Stratified Effects of Blood-Pressure-Lowering Pharmacotherapy for the Prevention of
Cardiovascular Disease and Death: An Individual Participant-Level Data Meta-Analysis. Lancet 2021, 398, 1053–1064. [CrossRef]

http://doi.org/10.1016/j.pcad.2017.02.006
http://doi.org/10.1097/00008483-200205000-00009
http://doi.org/10.1001/jama.290.23.3092
http://doi.org/10.1016/j.ijcard.2014.11.175
http://doi.org/10.1161/HYPERTENSIONAHA.118.11872
http://www.ncbi.nlm.nih.gov/pubmed/30571553
https://www.nice.org.uk/guidance/ng136
https://www.nice.org.uk/guidance/ng136
http://doi.org/10.1093/eurheartj/ehy339
http://www.ncbi.nlm.nih.gov/pubmed/30165516
http://doi.org/10.1016/S0140-6736(21)01921-8

	Introduction 
	Materials and Methods 
	Design 
	Subjects 
	Procedures 
	Statistical Analysis 

	Results 
	Discussion 
	Practical Applications 
	Limitations 

	Conclusions 
	References

