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ABSTRACT

Background: Metabolic syndrome is a cluster of conditions associated with an increased risk of cardiovascular
disease, stroke, and type 2 diabetes. It is characterized by a combination of factors, including high blood
pressure, high fasting glucose levels, abnormal lipid profiles, and abdominal obesity. The prevalence of
metabolic syndrome varies across populations and is influenced by factors such as genetic predisposition,
lifestyle habits, socioeconomic status, and urbanization. A significant synergy exists between metabolic
syndrome and cardiovascular risk factors, with obesity identified as a major contributor.

Material and Methods: This mini-review examines relevant studies and literature addressing the relationship
between metabolic syndrome and physical exercise. It focuses on how regular physical activity can influence the
risk and management of the syndrome.

Results: The findings indicate that excess body fat, particularly in the abdominal region, is linked to
dysglycemia, hypertension, and elevated low-density lipoprotein (LDL) cholesterol levels. Individuals with
metabolic syndrome exhibit a significantly higher risk of developing cardiovascular events and type 2 diabetes.
Evidence underscores the therapeutic efficacy of a healthy diet combined with regular exercise regimens in the
prevention and treatment of metabolic syndrome, especially as the condition's prevalence correlates with
changes in dietary habits and decreased physical activity.

Conclusion: Regular physical activity plays a crucial role in both the prevention and treatment of metabolic
syndrome. As the prevalence of metabolic syndrome is exacerbated by sedentary lifestyles and poor dietary
choices, fostering exercise habits is essential for mitigating associated health risks.

Keywords: Metabolic syndrome, physical exercise, weight control management, obesity

O. Oral, I. Banu Ayca, N. Badid, I. Ojo. The potential impact of physical exercise on the prevention and treatment of
metabolic syndrome: A mini review. Scientific Chronicles 2025; 30(2): 279-285

INTRODUCTION globally. It is characterized by the presence of at
least three of the following criteria: abdominal
obesity, high blood pressure, high fasting
glucose levels, and dyslipidemia. MetS

significantly increases the risk of cardiovascular
279

Metabolic ~ syndrome  (MetS) is
increasingly recognized as a critical public
health problem affecting millions of individuals



diseases and type 2 diabetes [1,2,3]. Its
pathophysiology is multifaceted and involves
the interaction of genetic predispositions,
environmental factors, and lifestyle choices.
Sedentary behavior and poor dietary habits are
key contributors to MetS, highlighting the
importance of lifestyle modifications for its
prevention and management. Physical exercise
has been observed to play an important role in
improving metabolic health through several
mechanisms. One of its primary benefits is its
ability to increase glucose uptake in muscle cells
by facilitating the movement of glucose
transporter type 4 (GLUT4) to the cell
membrane. According to Hawley et al. (2014),
this process is important for improving insulin
sensitivity, a critical factor that is often impaired
in individuals with metabolic syndrome (MetS).
Increased insulin sensitivity not only helps
glucose regulation but also reduces the risk of
developing type 2 diabetes and other metabolic
disorders [4].

Beyond its effects on  glucose
metabolism, regular physical activity positively
impacts lipid profiles. Studies, including those
by [5] Kodama et al. (2007), have shown that
exercise contributes to increased high-density
lipoprotein (HDL) cholesterol levels while also
reducing triglyceride concentrations. These
changes in lipid composition are vital for
cardiovascular health and have been implicated
in reducing the risk of atherosclerosis and other
heart-related conditions commonly associated
with MetS.

The psychological benefits of exercise
further reinforce its role in metabolic health.
Engaging in regular physical activity has been
shown to reduce stress and improve mood;
these psychological benefits may also
significantly increase adherence to lifestyle
changes. Craft and Perna (2004) emphasize that
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these psychological benefits promote a positive
mindset and encourage individuals to maintain
the long-term behavioral changes necessary to
manage MetS [6]. In the study conducted by
McAuley et al (2000), it was shown that
individuals who exercise regularly have higher
levels of self-efficacy and motivation, which are
effective in maintaining healthy lifestyle
practices [7].

In addition, the anti-inflammatory and
antioxidant effects of exercise are receiving
increasing attention in the context of MetS.
Chronic inflammation and oxidative stress are
known to contribute significantly to the
progression of metabolic disorders. Research
conducted by Gleeson et al. (2011) suggests that
regular physical activity may regulate markers
of inflammation, thereby reducing the risk of
chronic diseases associated with MetS [8]. This
highlights the importance of exercise not only as
a preventive measure but also as a therapeutic
strategy to manage systemic inflammation and
oxidative damage. Physical exercise has
emerged as a cornerstone in addressing MetS.
Extensive research has shown that consistent
physical activity can provide significant
improvements in metabolic health; This
includes reduced body fat, improved insulin
sensitivity, and positive changes in lipid
profiles [9,10]. All these studies aim to provide
important insights into the mechanisms by
which physical exercise exerts its positive
effects in preventing and managing MetS. In
summary, physical exercise serves as a
cornerstone in the management and prevention
of metabolic syndrome and related chronic
diseases. Since exercise exerts comprehensive
effects in supporting metabolic health by
improving glucose metabolism, optimizing
lipid profiles, enhancing psychological well-
being, and alleviating inflammation, integrating
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regular physical activity into treatment
protocols is essential to reduce the burden of
MetS and promote long-term health outcomes.

MATERIALS AND METHODS

A comprehensive search of the literature
was undertaken using a range of databases,
including the US National Library of Medicine
(PubMed), Scopus, MEDLINE, Embase, Web of
Science, & SportDiscus using the following
terms: “metabolic syndrome”, “weight control
management”’, “’physical exercise" & “obesity”’.
In addition, relevant literature was also sourced
from searching for articles in reference lists
derived from the data searches. The search was
limited to peer-reviewed articles published in
English between 2000 and 2025. To be included
in this review, studies had to meet some criteria.
Firstly, they had to examine the relationship
between weight control management and
general healthy aging. Secondly, they had to
have been published in a peer-reviewed journal.
Thirdly, they had to be available in English.
After careful consideration, a total of 23 studies

were selected for inclusion in this review.

RESULTS AND DISCUSSION

A growing body of evidence suggests
that physical exercise may play a role in
improving metabolic health through several
interconnected mechanisms. At the cellular
level, it has been observed that exercise can
stimulate the transport of glucose transporter
type 4 (GLUT4) to the cell membrane. This
phenomenon has been shown to result in a
significant increase in glucose uptake in muscle
cells. This process is thought to play a role in
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improving insulin sensitivity, which is often
compromised in individuals with metabolic
syndrome (MetS). As suggested by Hawley et
al. (2014) and Matkowska (2024), this cellular
adaptation highlights the critical importance of
physical activity in reducing insulin resistance
[4,11]. Beyond glucose metabolism, regular
physical activity is closely linked to improved
lipid profiles. It has been observed that exercise
can contribute to increases in high-density
lipoprotein (HDL) levels and simultaneously
reduce triglyceride concentrations, promoting a
healthier cardiovascular profile. Kodama et al.
(2007) highlight that these changes are effective
in reducing the risk of cardiovascular
complications commonly associated with MetS.
Research consistently shows that both aerobic
and resistance training exercises contribute
significantly to improving metabolic health [5].
Aerobic exercises such as walking, running, and
cycling are particularly effective in increasing
cardiovascular fitness and reducing body fat.
Marandi et al. (2013) and Wewege et al. (2018)
have highlighted the profound impact of these
activities on overall health, highlighting their
role in reducing risk factors associated with
metabolic syndrome (MetS) [9,10]. In support of
this, a meta-analysis conducted by Wagner et al.
(2012) found that individuals who engage in
regular physical activity have a significantly
lower risk of developing MetS compared to
those who have a sedentary lifestyle [12].

The effectiveness of aerobic exercise is
closely related to its intensity and duration. As
noted by Ainsworth et al. (2011), moderate to
vigorous intensity levels have proven to be
most beneficial [13]. These findings highlight
the importance of tailoring exercise routines to
include periods of higher intensity activity to
optimize health outcomes. Resistance training
offers complementary benefits that are equally
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important for metabolic health. It has been
emphasized that this form of exercise may be
particularly effective in increasing muscle mass
and improving insulin sensitivity. Miller et al.
(2017) have shown that resistance training not
only strengthens muscles but also improves
metabolic processes by promoting fat loss and
improving glucose metabolism [14]. Roberts et
al. (2013) emphasize that resistance training
plays an important role in improving muscle
strength and simultaneously addressing key
metabolic health markers [15].

The combination of aerobic and
resistance training provides the most significant
benefits for individuals with MetS. Donnelly et
al. (2009) found that integrating both forms of
exercise into a comprehensive fitness regimen
maximizes improvements in metabolic health
and offers a balanced approach to addressing
various risk factors [16]. The timing and
frequency of exercise sessions are critical factors
influencing the effectiveness of physical activity
interventions. Buchan et al. (2011) and Oral et al.
(2025) suggested that spreading physical
activity throughout the day rather than
concentrating it in a single session may provide
additional metabolic benefits [17,18]. This
highlights  the
incorporating movement into daily routines,
such as walking during breaks or engaging in
short bursts of activity, to optimize the
cumulative effect of exercise on metabolic
health.

A recent emerging area of research
highlights the anti-inflammatory, antioxidative
effects of physical exercise in the context of
MetS. Chronic inflammation and oxidative
stress have been identified as key factors in the
progression of metabolic disorders. Gleeson et
al. (2011) and Burini et al. (2020) have shown
that regular physical activity can regulate

insight importance  of
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markers of inflammation, thereby reducing
systemic inflammation that underlies many
chronic diseases [8,19]. These emerging findings
highlight the importance of exercise not only as
a preventive measure but also as a treatment
strategy for managing MetS. The psychological
benefits of exercise further enhance its impact
on metabolic health. Engaging in regular
physical activity has been shown to reduce
stress and improve mood, promoting a positive
mindset that supports adherence to long-term
lifestyle changes. Craft and Perna (2004) and
Mandolesi et al. (2018) suggest that these
psychological improvements play an important
role in maintaining healthy behaviors [6,20].
Furthermore, Lindsay et al. (2017) and McAuley
et al. (2000) found that individuals who
regularly participated in physical activity
reported high levels of self-efficacy and
motivation to sustain lifestyle changes over
time [7,21]. The multifaceted benefits of
physical exercise, ranging from cellular
adaptations to psychological improvements
and anti-inflammatory effects, highlight its
indispensable role in supporting metabolic
health. It should be emphasized that
incorporating regular physical activity into
daily routines will provide significant health
benefits to effectively address the multifaceted
challenges posed by MetS and enhance overall
well-being [22,23].

Accumulating evidence suggests a
potential role for physical exercise in the
prevention and management of MetS. Its ability
to target the underlying mechanisms of the
condition makes it a valuable therapeutic
adjunct to addressing its increasing prevalence.
Promotion of physical activity should be
considered as part of a multifaceted approach
that includes public health interventions,
dietary changes, behavioral interventions, and

282



education. By providing accessible and
enjoyable forms of exercise, communities will
be able to make positive contributions to health
by empowering individuals to take control of
their health and reduce the burden of MetS and
its associated complications. Current evidence
suggests that exercise may have a health
management role that extends beyond the scope
of weight control.

Research has shown the effectiveness of
aerobic activities such as walking, cycling, and
swimming in reducing visceral fat and
improving cardiovascular health. These
activities have the potential to improve cardiac
function, blood circulation, and overall
endurance, which may contribute to a healthy
lifestyle. Conversely, resistance training has
been shown to contribute significantly to the
development of muscle mass and strength,
thereby further increasing metabolic efficiency.
The combination of aerobic and resistance
exercise, known as the synergistic effect, has
been shown to provide comprehensive health
benefits by simultaneously addressing multiple
aspects of metabolic syndrome (MetS).

The intensity and duration of physical
activity play a key role in determining its
effectiveness. Moderate-intensity continuous
training (MICT) and high-intensity interval
training (HIIT) have both been shown to
produce significant results. HIIT has been
shown to provide superior improvements in a
shorter time frame, making it an attractive
option for individuals with busy schedules.
However, the choice of MICT or HIIT should be
informed by individual preferences, physical
abilities, and medical considerations to ensure
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long-term compliance and optimization of
benefits. It is emphasized that tailoring exercise
regimens to individual needs not only increases
their effectiveness, but also promotes
consistency, an important element in MetS
management.

CONCLUSION

It is important to recognize that the
benefits of physical activity extend beyond
metabolic improvements. Regular exercise has
been shown to regulate blood sugar levels,
reduce inflammation, and lower blood
pressure, all of which are critical factors in
managing MetS. Furthermore, regular exercise
plays an important role in mental health by
reducing stress and improving mood, which
may support healthier lifestyle choices and
adherence to health interventions. In
conclusion, it appears that the benefits of
physical activity may extend beyond metabolic
improvements. All of these positive effects are
critical for the management of MetS, as
observations suggest that regular exercise may
contribute to regulating blood sugar levels,
reducing inflammation, and lowering blood
pressure. Furthermore, the role of exercise in
mental health by reducing stress and improving
mood suggests a potential indirect benefit in
facilitating healthier lifestyle choices and
adherence to health interventions.
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