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Abstract

The systematic review, developed under the PRISMA 2020 guidelines, analyzed 50
studies published between 2021 and 2025 on the relationship between physical exercise
and the prevention of cardiovascular disease in adults. A search of international
databases initially identified 612 articles, of which 50 were included in the qualitative
and quantitative synthesis after applying inclusion and exclusion criteria. The findings
confirm that regular physical exercise, in its different forms, produces significant
benefits on cardiovascular risk factors. A dose-response relationship was also evident:
the higher the level of activity, the greater the reduction in risk; however, even low
levels offer protective effects. Combining exercise with nutritional strategies and hybrid
rehabilitation programs amplifies the benefits. In conclusion, physical exercise is an
effective and accessible intervention for reducing the overall burden of cardiovascular
disease in the adult population.

Keywords: Exercise, Health, Prevention, Adults, Rehabilitation

L. INTRODUCTION

Cardiovascular diseases are the leading cause of death worldwide, which has led to the implementation of
cost-effective and sustainable preventive strategies. Among the various interventions that have been
implemented, physical exercise has become particularly important due to its ability to modify traditional
risk factors such as hypertension, obesity, and dyslipidemia. According to Papaioannou et al. (2021) and
Dibben et al. (2021), physical training produces epigenetic and clinical benefits that contribute to reducing
the incidence of major cardiovascular events. This evidence justifies the need to synthesize recent literature
through systematic reviews, particularly following PRISMA guidelines to ensure rigor and transparency in
the selection and analysis of studies.

As recent research has documented, exercise-based cardiac rehabilitation has the potential to improve
survival and reduce the recurrence of cardiovascular events in patients with stable coronary artery disease
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(Cochrane, 2021). In line with the research findings, it has been shown that the integration of mobile
technologies and digital applications encourages adherence to physical activity and mitigates sedentary
behavior (Ding et al., 2021). These findings suggest that the combination of conventional and digital
strategies amplifies the effect of exercise on cardiovascular health, creating new research opportunities in
adult populations.

The present study addresses the analysis of dietary patterns complementary to physical exercise as an
additional axis of analysis. As noted by Sheng et al. (2021) and Patterson et al. (2021), interventions that
combine physical activity with nutritional guidance optimize preventive outcomes, promoting the
development of a healthier metabolic profile. In this sense, a holistic model of cardiovascular health
promotion is established, in which physical exercise is the fundamental element. This systematic review,
guided by PRISMA, aims to demonstrate that these multidimensional interventions have a significant
protective effect on the adult population.

In 2022, Tucker (2022) and Liang et al. (2022) highlighted the inverse relationship between physical
inactivity and cardiovascular risk, reinforcing the importance of increasing daily physical activity levels.
The study by Patnode et al. (2022) showed that the implementation of behavioral counseling strategies
results in a significant increase in adherence to regular physical exercise. This finding underscores the
importance of educational interventions as an essential component of primary prevention strategies. These
findings are consistent with the results of a meta-analysis conducted by the European Society of Cardiology
(2022), which highlights the effectiveness of structured cardiac telerehabilitation programs as viable and
safe alternatives.

Studies conducted in 2023 have contributed to a broader understanding of the physiological mechanisms
underlying the protective effects of exercise. As evidenced in the study by Franklin (2023), it was
demonstrated that leading a physically active life can reduce the likelihood of cardiovascular events by up
to 50%. Seo (2023) described vascular and mitochondrial adaptations that improve cardiac function, while
Volterrani and Caminiti (2023) demonstrated a reduction in arterial stiffness in hypertensive adults. This
body of knowledge confirms that physical activity not only influences clinical factors but also affects
molecular and cellular processes that are determinants of cardiovascular health.

From a population perspective, Yu (2023) and Gonzalez-Jaramillo et al. (2023) examined long-term
physical activity trajectories, concluding that maintaining or increasing physical exercise levels
significantly reduces cardiovascular mortality (Yu, 2023; Gonzalez-Jaramillo et al., 2023). These findings
are consistent with previous research by Kunutsor (2023), who demonstrated that even low-intensity
physical activity can provide protective effects. These findings are of vital importance for the formulation
of public health policies, as they show that any level of activity can be beneficial, reducing barriers to access
and promoting health equity.

Studies from 2024 have consolidated the evidence through large-scale analyses and network reviews.
Kazemi et al. (2024) confirmed an inverse dose-response correlation between leisure-time physical activity
and the risk of cardiovascular events. Alazmi (2024) reported that vigorous physical activity in older adults
reduces the prevalence of cardiovascular disease (CVD), while De Keijzer et al. (2024) reported a 27%
decrease in cardiovascular mortality in individuals who engage in regular physical activity. This finding
reaffirms the importance of implementing policies that promote physical activity from primary care to
community programs.

In a parallel study, Masmoum et al. (2024) and Harris (2024) highlighted that exercise not only reduces
blood pressure and cholesterol but also modulates brain circuits linked to stress, which could partly explain
the reduction in cardiovascular risk. The American Heart Association's update on cardiac rehabilitation
(Brown et al., 2024) confirmed that hybrid and home-based programs are effective, expanding intervention
options in settings where access to specialized centers is limited.

In 2025, Guo et al. (2025) showed that physical activity in sedentary individuals improves blood pressure,
resting heart rate, and lipid profile parameters. As evidenced in the research by Hei and Xie (2025), the
combination of caloric restriction and exercise provides benefits that exceed those obtained through isolated
interventions. In the study by Wu et al. (2025), a network meta-analysis was used to determine the effects
of combined and interleaved training on arterial stiffness in high-risk individuals. The results of this meta-
analysis concluded that combined and intermittent training has the potential to reduce arterial stiffness in
these individuals. These findings reaffirm the importance of implementing interdisciplinary strategies for
the prevention of cardiovascular disease.

Recent literature has highlighted the relevance of physical activity trajectories in relation to cardiovascular
mortality. As Yu et al. (2025) indicate, maintaining or increasing physical activity levels has been shown to
be associated with a 30-40% decrease in mortality rates. Banach et al. (2025) demonstrated that a higher
daily step count is inversely correlated with overall and cardiovascular mortality. These findings are of
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crucial importance, as they provide a simple, measurable indicator that can be applied in clinical practice
and public health interventions.

In line with the above, Broderick (2025) highlighted in Clinical Medicine that physical activity in patients
with cardiovascular disease improves quality of life and reduces major adverse events (Broderick, 2025).
Mi (2025), in Circulation Research, examined the multiple routine benefits of physical activity,
emphasizing its role in cardiovascular homeostasis. Demissie (2025) complemented his study with an
analysis of lifestyle interventions, concluding that incorporating physical exercise into comprehensive
health plans reduces the projected 10-year risk of cardiovascular disease (CVD). These contributions help
consolidate the theoretical and practical framework for prevention.

The studies examined using the PRISMA method (2021-2025) strongly corroborate that physical activity
is a key strategy in the primary and secondary prevention of cardiovascular disease. The accumulated
evidence suggests that both aerobic exercises, whether combined or interval training, and interventions
integrated with nutrition and technology, produce significant clinical and physiological effects.
Consequently, this systematic review stands as a scientific reference that supports the formulation of public
policies and clinical and community programs aimed at reducing the global burden of cardiovascular
disease.

I METHODOLOGY

The methodological procedure used in this research was based on the PRISMA 2020 method, in order to
ensure transparency and comprehensiveness in the systematic review process. The objective of the research
was to synthesize recent scientific evidence on the relationship between physical activity and the prevention
of cardiovascular disease in adults. To this end, a comprehensive review of academic publications between
2021 and 2025 was conducted.

The search process was carried out between June and August 2025 in the main internationally accessible
scientific databases, including PubMed/MEDLINE, Scopus, Web of Science, Cochrane Library,
ScienceDirect, SpringerLink, Frontiers, PLOS ONE, and BMC. To prepare the study, combinations of
descriptors validated in the MeSH and DeCS databases were implemented, such as “physical exercise,”
“physical activity,” “cardiovascular disease prevention,” “systematic review,” and “meta-analysis.” These
descriptors were linked using Boolean operators (AND, OR) to maximize the sensitivity and specificity of
the search.

Various inclusion criteria were considered in this study, namely: first, articles published between 2021 and
2025; second, systematic reviews, meta-analyses, clinical trials, or observational studies with a high level
of evidence; third, research in the adult population (aged 18 years or older); fourth, publications in English
or Spanish with full text available; and, finally, studies that analyzed the relationship between physical
exercise and primary or secondary prevention variables for cardiovascular disease. The following exclusion
criteria were established: first, duplicate studies were discarded. Second, research in pediatric or very
advanced geriatric populations without the possibility of extrapolation was excluded. Third, opinion
articles, letters to the editor, and protocols without results were eliminated. Finally, publications without
access to the full text were excluded.

The selection procedure was carried out in three stages. In the first case, the initial search yielded a total of
612 records. After eliminating duplicate articles, a total of 534 articles remained, representing a 75%
reduction from the original set. In the second phase, through the review of titles and abstracts, 402 records
that did not meet the established criteria were eliminated, resulting in 132 articles that were considered for
full evaluation. In the third phase, after a thorough analysis of the content and application of the inclusion
and exclusion criteria, 82 studies were eliminated due to lack of methodological relevance or absence of
quantitative results. Ultimately, fifty articles were incorporated into the qualitative and quantitative
synthesis of the review.

The selection procedure was captured in a PRISMA 2020 flow diagram, which systematically displays the
articles identified, evaluated, discarded, and incorporated. This procedure ensures that the review complies
with international standards of methodological rigor, offering a comprehensive and reliable overview of the
available evidence on the influence of physical exercise on the prevention of cardiovascular disease in
adults.
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Figure 1 PRISMA flowchart of the systematic review of the relationship between physical exercise and the
prevention of cardiovascular disease in adults.
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INCLUSIO

III. RESULTS

A preliminary search of international databases (PubMed, Scopus, Web of Science, Cochrane,
ScienceDirect, SpringerLink, Frontiers, PLOS ONE, and BMC) revealed a total of 612 articles related to
the association between physical activity and the prevention of cardiovascular disease in adults. Duplicates
were then removed using the Zotero bibliographic manager, resulting in 534 unique records.

During the screening of titles and abstracts, 402 articles were eliminated for not meeting the inclusion
criteria, mainly because they addressed pediatric populations, very advanced geriatric populations, or
interventions not directly related to cardiovascular prevention. Consequently, 132 articles were transferred
to the full-text review stage.

During the exhaustive review of the scientific literature, 82 studies were eliminated due to methodological
limitations, absence of quantitative results, or lack of thematic relevance. Ultimately, fifty studies published
between 2021 and 2025 that met the established criteria were selected and included in the qualitative and
quantitative synthesis of this systematic review.
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Together, the selected studies included randomized clinical trials, systematic reviews, meta-analyses, and
large-scale observational studies, all aimed at evaluating the effects of physical exercise on the primary and
secondary prevention of cardiovascular disease in adults. The results obtained show significant
convergence: regular physical activity, whether aerobic, interval, combined, or assisted by digital
technologies, is an essential component in reducing risk factors and optimizing the quality of life of adult

populations.
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Source: Own elaboration
IV. DISCUSSION

The results of this systematic review corroborate the hypothesis that physical activity is an essential element
in the prevention of cardiovascular diseases, both in the primary and secondary phases. The reviews by
Papaioannou et al. (2021) and Wu et al. (2025) agree that training-induced physiological adaptations, such
as improved endothelial function and reduced arterial stiffness, are associated with a significant decrease
in the risk of adverse events. This protective effect has even been observed in previously sedentary adults,
reinforcing the relevance of promoting physical activity across the entire population, regardless of initial
physical condition.

A relevant aspect identified in the study is the effectiveness of combined and interval training compared to
traditional aerobic exercise. Several recent studies (Kazemi et al., 2024; Wu et al., 2025) have shown that
these modalities not only have the ability to improve cardiorespiratory capacity but can also reduce central
blood pressure and heart rate variability. These factors are key in predicting cardiovascular risk. This
evidence suggests that clinical guidelines should be updated to incorporate more flexible and intensive
programs, tailored to the individual characteristics of each patient.

The study results underscore the relevance of digital technology as a means of promoting adherence to
physical activity. Ding et al. (2021) and Patterson et al. (2021) documented that the use of mobile
applications and tracking devices promotes sustained behavioral changes, which translate into metabolic
and cardiovascular improvements (Ding et al., 2021; Patterson et al., 2021). In a context where physical
inactivity is a global problem, these tools provide cost-effective and scalable solutions that can be integrated
into public digital health policies.

In addition, several literature reviews have shown that combining physical activity and nutritional
interventions can enhance the protective effects on cardiovascular health. As concluded by Hei and Xie
(2025) and Sheng et al. (2021), calorie restriction combined with physical activity optimizes the reduction
of total cholesterol, triglycerides, and blood glucose. This finding underscores the need for a multifaceted
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approach to cardiovascular prevention, in which the synergistic combination of a balanced diet and physical
activity is considered the most effective strategy for mitigating the burden of cardiovascular morbidity.
About the older adult population, Alazmi (2024) and Guo et al. (2025) point out that vigorous exercise,
even in moderate doses, is associated with a notable decrease in the incidence of cardiovascular disease.
These findings contrast with the prevailing misconception that older adults should limit themselves to low-
intensity activities. Contrary to this belief, empirical evidence has shown that, under appropriate medical
supervision, participation in high-intensity physical exercise programs is safe and provides significant
benefits in preventing cardiovascular events in this age group.

The review highlights a paradigm shift in the measurement of physical activity, specifically step counting
as a clinical predictor. As demonstrated by Banach et al. (2025) and Yu (2025), there is a negative correlation
between the number of daily steps and cardiovascular mortality. This inverse relationship is a simple
indicator that is easy to apply in the clinical setting. This finding represents a significant opportunity for
general practitioners, who have the ability to prescribe specific and measurable goals to their patients, which
can lead to increased adherence and motivation.

In the field of cardiac rehabilitation, studies by Dibben et al. (2021) and Brown et al. (2024) provide strong
evidence that supervised programs reduce hospitalizations and mortality. The innovation lies in the proven
effectiveness of hybrid and home-based models, which expand coverage and access in communities
affected by geographical or economic constraints. This premise underscores the pressing need for health
systems to prioritize investment in the development of rehabilitation programs tailored to local contexts,
thus ensuring equity in cardiovascular care.

The studies also reaffirm the role of physical exercise in modulating stress and its cardiovascular
repercussions. As documented by Harris (2024), regular exercise has the potential to induce a decrease in
the activation of brain regions associated with the stress response. This reduction in brain activation could,
in turn, contribute to a decrease in the incidence of hypertension and coronary heart disease. These findings
establish a correlation between cardiovascular health and mental health, reaffirming the role of exercise as
amultifaceted intervention with the ability to improve not only physiological parameters but also emotional
well-being.

As mentioned above, there is widespread consensus on the need to examine the dose-response relationship
of physical activity. Kazemi et al. (2024) and Kunutsor (2023) demonstrated that, while an optimal
threshold of physical activity has been identified, even small amounts of exercise generate significant
benefits. This aspect is particularly important in the design of public health campaigns, as it debunks the
“lack of time” argument as a recurring justification. Indeed, it has been shown that short, high-intensity
sessions or short but frequent walks have a significant protective impact on cardiovascular health.

The systematic review highlights the importance of personalized interventions, taking into account factors
such as age, gender, comorbidities, and lifestyle. Broderick (2025) stated that programs designed
specifically for women are more effective in terms of adherence and clinical outcomes. Similarly, according
to Franklin (2023), the positive effects of physical exercise vary depending on the intensity and consistency
of the practice. These findings underscore that cardiovascular prevention through physical activity cannot
be a one-size-fits-all model but rather requires contextual and cultural adaptations to maximize its
effectiveness.

V. CONCLUSIONS

The evidence synthesized in this systematic review confirms that physical activity is a highly effective
strategy in the primary and secondary prevention of cardiovascular disease. In the field of health and well-
being, various studies have highlighted the significant benefits of aerobic, combined, and intermittent
interventions, as well as those based on digital technologies and mobile applications. These benefits have
been demonstrated in the reduction of risk factors such as hypertension, dyslipidemia, obesity, and stress.
This finding reinforces the importance of establishing physical exercise as a primary recommendation in
clinical guidelines and public health policies globally, adopting a comprehensive approach to
cardiovascular prevention.

The results of the fifty studies examined show a clear dose-response relationship, since the greater the
frequency and intensity of physical activity, the greater the reduction in cardiovascular risk. However, it
was observed that even moderate or low levels of physical activity produce protective benefits, suggesting
the need to overcome barriers to access and recognize the value of all physical activity in promoting health.
This aspect is of vital importance for the effective implementation of community programs, as it facilitates
the inclusion of populations with limited time, resources, or physical conditions, thus ensuring equity in
prevention strategies.
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Another essential contribution of the review is the evidence that exercise should be considered within a
multidimensional approach, in combination with nutritional interventions, behavioral counseling programs,
and hybrid or home-based rehabilitation models. These integrated strategies have not only proven effective
in optimizing clinical indicators, but have also contributed significantly to promoting patient adherence,
resulting in an improvement in cardiovascular health outcomes. The implementation of these
complementary approaches emerges as a strategy for achieving greater sustainability and effectiveness in
reducing the global burden of cardiovascular disease.

The analysis conducted using the PRISMA method (2021-2025) corroborates the scientific soundness of
the evidence and allows us to conclude that physical activity is a low-cost, accessible, and high-impact
intervention for the prevention of cardiovascular disease. The integration of this practice into health systems
should be a priority, not only from a clinical perspective, but also as a public policy aimed at social well-
being and reducing global mortality. Consequently, the concept that promoting physical activity is not only
a preventive approach but also an inalienable right in the field of health, which must be guaranteed to the
entire adult population, is reinforced.
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