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Abstract:
Introduction: Former athletes and those who exercise regularly generally have 
a favorable cardiovascular profile, although they may exhibit masked hyper-
tension or abnormal blood pressure patterns. Ambulatory blood pressure mo-
nitoring offers a more accurate assessment than conventional clinical measure-
ments. Objective: To evaluate the effects of physical exercise on blood pressure 
using ambulatory blood pressure monitoring in former athletes and physical 
activity practitioners with a history of arterial hypertension. Material and Me-
thods: A cross-sectional and analytical study was carried out from January to 
December 2023 with 76 former athletes and practitioners of hypertensive exer-
cises. Ambulatory blood pressure was measured by 24-hour monitoring and in 
office. The effect of risk factors on blood pressure control was evaluated using 
non-parametric tests and odds ratio. Results: 80.3% of patients had controlled 
blood pressure. The ambulatory measurement of these values had lower results 
than those of office. Smoking was the most frequent cardiovascular risk factor 
with a 27.6% and the only one significantly associated with uncontrolled blood 
pressure. Conclusions: Ambulatory blood pressure monitoring showed that re-
gular physical exercise significantly contributes to blood pressure control in 
former athletes and those who engage in physical activity. In this population, 
the prevalence of cardiovascular risk factors was low.

Keywords: Risk factors; Blood pressure monitoring, ambulatory; Hyperten-
sion; Cardiovascular risk.
Resumen:
Introducción: los exatletas y practicantes sistemáticos de ejercicios presen-
tan en general un perfil cardiovascular favorable, aunque pueden manifestar 
hipertensión enmascarada o alteraciones del patrón tensional. El monitoreo 
ambulatorio de la presión arterial ofrece mejor precisión que las mediciones 
clínicas convencionales. Objetivo: valorar los efectos del ejercicio físico sobre la 
presión arterial mediante el uso del monitoreo ambulatorio de la presión arterial 
en exatletas y practicantes de actividad física con antecedentes de Hipertensión 
Arterial. Material y métodos: se realizó un estudio transversal y analítico de 
enero a diciembre de 2023 con 76 exatletas y practicantes de ejercicios hiper-
tensos. Se midió la presión arterial ambulatoria por monitoreo de 24 horas y 
en consulta. El efecto de los factores de riesgo sobre el control de la presión 
arterial se evaluó mediante pruebas no paramétricas y el odds ratio. Resulta-
dos: el 80,3 % de los pacientes tenía control de la presión arterial. La medición 
ambulatoria de estos valores tuvo resultados más bajos que los de consulta. El 
tabaquismo fue el factor de riesgo cardiovascular más frecuente con un 27,6 % 
y el único asociado de forma significativa con el descontrol de la presión arte-
rial. Conclusiones: el monitoreo ambulatorio de la presión arterial evidenció que 
la práctica regular de ejercicio físico contribuye significativamente al control de 
la presión arterial en exatletas y practicantes de actividad física. En esta pobla-
ción, la prevalencia de factores de riesgo cardiovascular resultó baja.

Palabras clave: Factores de riesgo; Monitoreo ambulatorio de la presión 
arterial; Hipertensión arterial; Riesgo cardiovascular.
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The hypertensive response to physical exerci-
se is characterized by an increase in maximum 
systolic blood pressure respect to the baseline 
one of at least 60 mmHg in men and 50 mmHg 
in women during stress tests or by reaching ab-
solute values greater than 210 mmHg in men 
and 190 mmHg in women. As for the 24-hour 
ambulatory blood pressure monitoring (ABPM), 
it is considered an appropriate control when 
average values are less than 130/80 mmHg, 
with specific thresholds of 135/85 mmHg for 
daytime and 120/70 mmHg for nighttime. (3,5)

It is recognized that, for the hypotensive effect 
of exercise to be clinically relevant, blood pres-
sure reduction must reach a considerable mag-
nitude and be sustained after completion of 
the training session. In this context, ambula-
tory blood pressure monitoring is a useful tool 
for assessing the impact of exercise on blood 
pressure behavior over 24 hours. This method 
allows for the detection of physiological fluc-
tuations during daily activities, including those 
related to physical practice, which reinforces its 
value in the assessment and clinical follow-up 
of hypertensive patients.6

In a review published in 2022, which included 
18 studies, the utility of the 24-hour ABPM 
was analyzed to assess blood pressure beha-
vior in response to physical exercise. The re-
sults showed that their use allowed to identify 
periodized combinations of training strategies 
capable of generating broader and sustained 
benefits in hemodynamic parameters.7

In relation to former athletes, some studies 
have suggested that prolonged high-perfor-
mance exercise practice could have adverse 
effects on long-term health by increasing the 
risk of premature mortality and cardiovascular 
events associated with a history of strenuous 
physical activity.8 However, a meta-analysis 
and a systematic review, which included 24 
and 44 studies respectively, with a combined 
sample of 165 000 former athletes, showed 
that the overall mortality in this group was 
lower than that observed in the general po-
pulation, except for those individuals who had 
high blood pressure figures.9

In Cuba, according to the review carried out, 
no studies have been developed that assess 
blood pressure control in former athletes or 
exercise practitioners with a history of arterial 
hypertension. Hypertensive individuals present 
a higher cardiovascular risk, so ABPM could be 
a useful tool to explore this risk in this popula-
tion. In this context, the current research aims 
to evaluate the effects of physical exercise on 
blood pressure by using ABPM in former athle-

Introduction

Arterial hypertension is the main risk factor for 
the development of cardiovascular diseases 
worldwide. Its high incidence and prevalence 
are observed in both general population and 
physically active individuals or athletes. The 
guidelines of the European Society of Cardio-
logy for the management of arterial hyperten-
sion recommend practicing physical activity 
regularly as a Class IA measure for the preven-
tion and treatment of cardiovascular diseases. 
In this context, there is a progressive increase 
in the number of hypertensive individuals who 
engage in systematic training and express in-
terest in participating in competitive sports. (1) 

The scientific evidence supporting the benefi-
cial effects of regular aerobic exercise on the 
cardiovascular system is extensive and consis-
tently favorable. Several studies have demons-
trated that systematic physical activity, both 
aerobic and resistance, produces a significant 
reduction in systolic and diastolic blood pres-
sure. This hypotensive effect is primarily ob-
served in individuals with a prior diagnosis of 
arterial hypertension at rest. At the same time 
physical exercise produces a positive impact on 
other cardiovascular risk factors such as obe-
sity, dyslipidemia and type 2 diabetes mellitus. 
These benefits are largely related to improved 
insulin sensitivity and body weight control, 
which contribute to a decrease in the overall 
incidence of cardiovascular events. (2)

The 2024 European Society of Cardiology 
(ESC) guidelines on the management of high 
blood pressure and hypertension maintain the 
definition of office hypertension as a systo-
lic blood pressure ≥140 mmHg or a diastolic 
blood pressure ≥90 mmHg. However, a new 
category: “elevated blood pressure,” is intro-
duced, defined as an office systolic blood pres-
sure between 120 and 139 mmHg or a diastolic 
blood pressure between 70 and 89 mmHg.3 
In the guideline for prevention, detection, as-
sessment and treatment of arterial hyperten-
sion in adults of the American College of Car-
diology in conjunction with the American Heart 
Association (ACC/AHA), the term elevated 
blood pressure is also introduced when systolic 
blood pressure is between 120 and 129 mmHg. 
But arterial hypertension is defined in two sta-
ges: the first, with systolic blood pressure figu-
res between 130 and 139 mmHg and diastolic 
between 80 and 89 mmHg; the second stage, 
with systolic blood pressure of 140 mmHg or 
more and diastolic blood pressure of 90 mmHg 
or more.4



tes and practitioners of physical activity with a 
history of arterial hypertension.

Method
A descriptive cross-sectional observational 
study was conducted with a population of 76 
former athletes and exercise practitioners who 
attended the health promotion office consul-
tation at the Instituto de Medicina Deportiva 
from January to December 2023. They were 
considered former athletes those who retired 
from active sport and did not receive any tra-
ining designed for competitive activities. For 
their part, physical exercise practitioners were 
those who practice it regularly, with moderate 
to high intensity, at least 30 minutes a day and 
with a minimum frequency of three sessions 
per week. 
For inclusion in the study, participants had to 
meet the following criteria: history of arterial 
hypertension with pharmacological treatment, 
age between 18 and 50 years old. Individuals 
with prior diagnosis of established atheroscle-
rotic cardiovascular disease, cerebrovascular 
disease, peripheral vascular disease or chronic 
renal failure were excluded, as well as those 
who did not consent to participate in the re-
search. All patients who met the selection cri-
teria were included in the current study, so the 
use of sampling was not necessary.
In the office consultation, all participants were 
given a detailed clinical anamnesis, with the 
aim of identifying personal history of diabe-
tes mellitus, dyslipidemia and smoking. Sub-
sequently, a routine measurement of blood 
pressure was carried out following the crite-
ria established in the 2018 Cuban guidelines 
for the diagnosis, evaluation and treatment of 
high blood pressure.10 For this measurement, a 
digital sphygmomanometer HiperMax-BF mo-
del (COMBIOMED, Cuba) was used., certified 
by the Servicio Nacional de Metrología.
Anthropometric measures were also recorded 
including height, body weight and abdominal 
circumference. Height was measured with a 
stadiometer in a vertical position, with the par-
ticipant barefoot and the body in contact with 
the measurement plane at four anatomical 
points. Weight was determined by a floor sca-
le placed on a stable surface, with the subject 
without shoes and with as little clothing as pos-
sible. The results were expressed in kilograms 
(kg) for the weight and in centimeters (cm) for 
the height. 
Body mass index was calculated using the for-
mula: weight in kg / height in m2 Obesity was 
considered when it was ≥ 30 kg/m2 and/or 

abdominal circumference exceeded 102 cm in 
men, or 88 cm in women. The latter was me-
asured at the midpoint between the mid-axi-
llary line and the superior border of the iliac 
crest, using a flexible measuring tape, main-
tained perpendicular to the longitudinal body 
axis with the participant in a standing position.
The measurement of the 24-hour ABPM was 
carried out with a HiperMax Plus equipment 
(COMBIOMED, Cuba), also certified by the Ser-
vicio Nacional de Metrología. The registration 
procedure and the reference values were ba-
sed on the recommendations of the American 
College of Cardiology Foundation and the Ame-
rican Heart Association.11,12 Blood pressure was 
considered controlled when average values 
were below 125/75 mmHg in 24 hours, 130/80 
mmHg during the daytime period and 110/65 
mmHg during the nighttime period; based on 
which two groups of patients were obtained 
in the research: controlled and uncontrolled 
blood pressure.
Data obtained from a primary observation gui-
deline were initially introduced into an auto-
mated system developed in Microsoft Excel 
(Microsoft Office 2013). Subsequently, the in-
formation was transferred to a database crea-
ted specifically for this purpose and processed 
using the Statistical Package for the Social 
Sciences (SPSS) version 23.0 for the statistical 
analysis.  
A series of variables were compared in both 
groups of patients using different statistical 
tests. To do so it was determined whether 
quantitative variables presented a normal dis-
tribution using the Shapiro-Wilk test. When the 
normality requirement was met, these varia-
bles were expressed as mean ± standard de-
viation. Qualitative variables were presented 
in absolute and relative frequencies (percenta-
ges). Chi-square and Fisher’s exact probability 
test were used, as well as the Student`s t test 
for mean difference in continuous variables.
The odds ratio (OR) with its corresponding 
confidence intervals of 95 % (CI 95 %) was 
calculated to estimate the association magni-
tude between the risk factors and the blood 
pressure control. A statistical significance level 
of α < 0.05 was considered. Results were pre-
sented in tables and figures to facilitate their 
interpretation.
All participants signed their informed consent 
before being included in the study. In each 
case, the purpose of the research was explai-
ned in detail, ensuring confidentiality of data 
and no negative impact in case of a refusal to 
participate. The research complied with institu-
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dard deviation. Mean abdominal circumference 
was of 79.0 ± 11.9 cm, suggesting that most 
of participants did not present abdominal obe-
sity. Likewise mean weight was 72.4 ± 13.2 kg 
and mean size 1.74 ± 0.1 m, which allowed to 
calculate an average body mass index of 23.7 
± 3.3 kg/m². This last value strengthens the 
evidence that obesity was not a frequent fin-
ding in the population studied.

tional ethical principles and was carried out in 
accordance with the guidelines of the Helsinki 
Declaration.13 This study is part of the project 
entitled “Intervention strategy to modify the 
overall cardiovascular risk in former athletes 
and exercise practitioners”, approved and en-
dorsed by the scientific council and the medical 
ethics committee of the Instituto de Medicina 
Deportiva.

Results

Table 1 presents the sample demographic cha-
racteristics. Participants mean age was 34.4 ± 
8.9 years old. It was observed a higher pro-
portion of men, who represented the 53.9 % 
of the total of subjects included in the study.

Table 1 Distribution of patients according 
to demographic and clinical variables.

Demographic variables n=76 (100 %)

Age (mean ± SD) 34.4 ± 8.9

Males 41 (53.9)

SD: standard deviation Source: medical records

Most of the participants included in the study 
did not present cardiovascular risk factors in 
addition to arterial hypertension. Nevertheless, 
smoking was the more frequent risk factor with 
a prevalence of the 27.63 %, followed by dys-
lipidemia, present in 14.47 % of cases. It was 
observed that most patients with dyslipidemia 
also had obesity and diabetes mellitus, whi-
le all participants with diabetes mellitus were 
obese, as shown in figure 1.
Figure 2 shows the results of the anthropome-
tric measurements expressed as mean ± stan-

Table 2. Ambulatory blood pressure of 24 
hours and in office

Variable In office * Ambulatory*  p-value

SBP (mmHg) 121,5 ± 14,4 116,6 ± 12,8 < 0,001

DBP (mmHg) 72,3 ± 9,7 67,4 ± 8,9 < 0,001

*Mean ± SD: standard deviation; DBP: diastolic blood 
pressure; SBP: systolic blood pressure 
Source: medical records 

Figure 1. Distribution of patients according to the presen-
ce of risk factors

Figure 2. Result of anthropometric measurements

Table 2 shows that the mean values of systolic 
and diastolic blood pressure were within nor-
mal ranges, both in the measurements made 
at the office and in the 24-hour ABPM. In this 
sense, it was found that most hypertensive 
participants who practiced physical exercise 
maintained adequate control of blood pres-
sure, achieved in 61 patients (80.3% of the 
total). However, the mean blood pressure va-
lues obtained through ABPM were significantly 
lower than those recorded in the office, a di-
fference that was statistically significant in the 
comparative analysis.
It was evidenced that cardiovascular risk 
factors were more frequent among the par-
ticipants with uncontrolled blood pressure. 
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cise was found to be effective in controlling 
blood pressure. This was regardless of the trai-
ning modality with significant reduction values, 
both systolic and diastolic. 
The use of ABPM offers significant advantages 
over office measurements, allowing for conti-
nuous blood pressure assessment during dai-
ly activities and sleep. This method has been 
identified as a stronger predictor of cardiovas-
cular events and mortality than isolated mea-
surements in the clinical setting.17 Also, the cli-
nical practice guidelines of both United States11 
and Europe18 set lower diagnostic thresholds 
for hypertension for ABPM than for measure-
ment in office. 
In the current study, the measured systolic and 
diastolic blood pressure values showed signi-
ficant differences between those obtained at 
the office and the ABPM result, which supports 
the greater sensitivity of the latter method to 
evaluate blood pressure control. This pheno-
menon is attributed, among other factors, to 
the stress of medical office and the well-known 
“white coat” effect, which tends to temporarily 
raise blood pressure and make it difficult to as-
sess the hypertensive patient accurately.19 For 
these reasons, the ABPM has been promoted 
as an effective method for the assessment and 
diagnosis of arterial hypertension in physically 
active persons.20 
Other studies have assessed the usefulness of 
ABPM to evaluate the effects of physical exerci-
ses on blood pressure values. A systematic re-
view with meta-analysis of randomized contro-
lled trials,21 which included 910 hypertensive 
patients aged 45-70 from 15 studies, showed 
that physical exercise significantly reduced all 
the parameters of ABPM, including systolic and 
diastolic blood pressure in the 24-hour periods, 
day and night. 
Similarly, another meta-analysis,22 with 14 stu-
dies and 806 hypertensive participants aged 
30-85, showed that aerobic exercise, compa-
red to control groups without physical activity, 

However, only smoking showed a statistically 
significant association with uncontrolled blood 
pressure. In the analysis, it was observed that 
smoking increased more than six times the risk 
of presenting uncontrolled blood pressure, re-
gardless of the form of regular physical exerci-
se, these results are illustrated in Table 3.

Discussion

In the current study it was evidenced that, in 
a population of former athletes and physical 
exercise practitioners, the prevalence of car-
diovascular risk factors was low, particularly 
those related to metabolic alterations and obe-
sity. In addition to these favorable effects on 
metabolic health, the ABPM results showed that 
most participants had adequate blood pressure 
control, suggesting a positive impact of regular 
exercise on hemodynamic regulation.
Among the lifestyle habits contributing to blood 
pressure control, regular physical activity plays 
a central role. The physiological mechanisms 
involved in the hypotensive effect of physical 
exercise are multiple and include a decrease 
in sympathetic activity; an increase in vagal 
tone; a reduction in plasma concentrations of 
catecholamines, both at rest and during exer-
tion; a decrease in peripheral vascular resis-
tance; an improvement in endothelial function 
and a reduction in body weight.14

Several studies have demonstrated that phy-
sical exercise has hypotensive effects compa-
rable to those achieved with antihypertensive 
drugs. It has been estimated that regular ae-
robic exercise can reduce systolic blood pres-
sure by about 8 mmHg, which is more effective 
than resistance training although, there is still 
no consensus on which type of physical acti-
vity yields greater benefits in blood pressure 
control.15

Like the findings of this study, in a meta-analy-
sis16 that included 270 randomized controlled 
trials with 15 827 participants, physical exer-

Table 3. Risk factors according to blood pressure control

Factores de riesgo Controlled 
n=61 (80,3 %)

Uncontrolled 
n=15 (19,7 %)

Total n=76 
(100 %) p-value OR (IC 95%)

Diabetes 1 (1,6) 6 (40,0) 7 (9,2) < 0,001 0,2 (0,0 — 1,0)

Obesity 2 (3,3) 7 (46,7) 9 (11,8) < 0,001 0,3 (0,1 — 1,0)

Dyslipidemia 3 (4,9) 8 (53,3) 11(14,5) < 0,001 0,3 (0,1 — 1,0)

Smoking 12 (80,0) 9 (14,8) 21 (27,6) < 0,001 6,2 (0,04 — 0,54)

Source: medical records
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dings of the current research where smokers, 
by continuing with the habit, reduce the positi-
ve effect of physical activity.
The current research constitutes one of the 
first national experiences in evaluating the 
use of ABPM in a hypertensive and physica-
lly active population and provides evidence 
on hemodynamic behavior in a poorly studied 
group. However, some limitations are recogni-
zed, including the small sample size, unicentric 
design and absence of a control group, which 
constrain generalization of results. Therefore, 
findings should be interpreted with caution and 
multicenter and longitudinal studies involving 
a larger number of participants and follow-up 
variables are recommended.

Conclusion
Ambulatory blood pressure monitoring showed 
that regular physical exercise practice signi-
ficantly contributes to blood pressure control 
in former athletes and those who engage in 
physical activity. In this physically active po-
pulation, the prevalence of cardiovascular risk 
factors was low and not associated with un-
controlled blood pressure, except for smoking, 
which significantly increased the risk of pre-
senting uncontrolled blood pressure.
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