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INTRODUCTION

The association between physical activity and Type 2 Diabetes Mellitus (T2DM)
has been a focal point of research for several decades, highlighting the critical role
of exercise in managing and preventing this prevalent metabolic disorder. The
literature reveals a progressive understanding of how physical activity interacts
with various therapeutic approaches to improve glycemic control and overall
health outcomes for individuals with T2DM.

In 1970, (Bracken & Stephens, 1970) conducted a clinical review that explored
the relationship between physical exercise and non-insulin glucose-lowering
therapies. Their findings underscored that while there is substantial evidence
supporting the benefits of physical activity in managing T2DM and reducing
cardiovascular risks, the translation of this knowledge into clinical practice
remains inadequate. They emphasized the potential synergistic effects of
metformin, the first-line oral glucose-lowering agent, and physical exercise in
enhancing insulin sensitivity.

Fast forward to 2004, (Al-Safi Ismail et al., 2004) evaluated the impact of a
structured exercise program on overweight and uncontrolled diabetic patients,
revealing significant improvements in metabolic control, lipid profiles, and
cardiovascular fitness. Their study highlighted the necessity of establishing
effective exercise regimens tailored to the needs of T2DM patients, further
supporting the notion that regular physical activity can lead to tangible health
benefits, including reductions in blood pressure and improvements in body
composition.

The importance of regular physical exercise continued to be affirmed in 2011 by
(Teixeira-Lemos et al., 2011), who reviewed the preventative role of exercise
against T2DM. They noted that moderate-intensity exercise not only aids in
weight management but also improves insulin sensitivity and reduces markers of
oxidative stress and inflammation, which are pivotal in the pathogenesis of
T2DM.

In a comprehensive 2017 study, (Najafipour et al., 2017) focused on the long-term
effects of exercise training on key indicators such as HbAlc and BMI among
T2DM patients. Their findings illustrated that regular exercise significantly
enhances glycemic control and reduces cardiovascular risk factors, reinforcing the
idea that lifestyle modifications, particularly physical activity, are crucial in
managing T2DM.

Continuing this trajectory, (Cannata et al., 2020) provided an overview of the

beneficial effects of physical activity for both Type 1 and Type 2 diabetes
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patients. They advocated for a multidisciplinary approach that integrates diet,
exercise, and pharmacotherapy to optimize metabolic control and mitigate the
complications associated with diabetes. This holistic perspective underscores the
necessity of lifestyle interventions in diabetes management.

(Zhang et al., 2022) conducted a bibliometric analysis that reinforced the
significance of structured exercise programs in enhancing glycemic control and
overall health in T2DM patients. Their findings revealed that a combination of
aerobic and resistance training is particularly effective in improving HbAlc
levels, which is crucial for diabetes management. However, they noted a gap in
the prescription of exercise by healthcare professionals, suggesting that greater
emphasis on lifestyle changes is needed.

In 2023, (Valadares Campos Pereira et al., 2023) highlighted the essential role of
physical activity in the management of both Type 1 and Type 2 diabetes,
emphasizing its benefits in reducing cardiovascular risks and enhancing overall
well-being. They called for individualized exercise prescriptions to maximize
health benefits while minimizing potential risks associated with physical activity
in diabetic patients.

Finally, (Tur¢inovi¢ et al., 2023) examined the impact of physical activity on
microvascular complications in Type 1 diabetes, emphasizing the protective role
of regular exercise against cardiovascular risks and its potential to improve patient
quality of life. Their findings contribute to the ongoing discourse regarding the
multifaceted benefits of physical activity in diabetes management.

Most recently, (White et al., 2024) conducted a systematic review and meta-
analysis that assessed the effectiveness of clinician-led community-based exercise
interventions on health outcomes in adults with T2DM. Their research supports
current guidelines advocating for substantial physical activity as a cornerstone of
diabetes management, highlighting the need for innovative community-based
approaches to facilitate increased physical activity among patients.

Overall, the literature reveals a consistent and growing recognition of the vital
role physical activity plays in the management and prevention of T2DM, with an
emphasis on structured exercise programs, multidisciplinary approaches, and
individualized care strategies to optimize health outcomes for individuals living
with this chronic condition.

LITERATURE REVIEW

The article "Physical exercise and non-insulin glucose-lowering therapies in the
management of Type 2 diabetes mellitus: a clinical review" offers a

comprehensive examination of the interplay between physical activity and
14

The Medical Journal of Clinical Nutrition and Family Medicine

Downloaded from The Medical Journal of Clinical Nutrition and Family Medicine
Copyright © International Medical Journal Corp. Ltd. All rights reserved




Research Article Volume 01, Issue No. 02. 2025

pharmacotherapy in the management of Type 2 diabetes mellitus (T2DM). The
authors meticulously synthesize existing literature to elucidate how physical
exercise can be effectively integrated with commonly prescribed non-insulin
glucose-lowering agents, particularly focusing on metformin and its mechanisms.

The review begins with a detailed exploration of the pharmacological landscape of
T2DM treatment, emphasizing biguanides, specifically metformin, as the first-line
oral therapy. The authors highlight metformin's mechanism of action, which
involves the attenuation of gluconeogenesis in the liver through the activation of
5' AMP-activated protein kinase (AMPK). This is a critical insight, as it
establishes a biochemical basis for understanding how pharmacotherapy can
synergize with physical activity to enhance glycemic control.

The authors also discuss the physiological effects of exercise, particularly its role
in enhancing insulin sensitivity and glucose uptake in skeletal muscle. The
activation of AMPK during physical activity is noted as a significant factor that
promotes glucose disposal. This connection between exercise and the
pharmacological effects of metformin suggests a potential for improved outcomes
in patients with T2DM when both strategies are employed concurrently.

Furthermore, the article references various diabetes prevention programs
conducted in diverse geographical contexts, including China, the USA, Finland,
and India. These programs underline the importance of lifestyle modifications,
such as increased physical activity, alongside pharmacotherapy in mitigating the
risk of developing T2DM. The authors effectively argue that while medications

like metformin play a crucial role in managing hyperglycemia, the incorporation
of a physically active lifestyle is equally vital for improving patient outcomes.

However, the article could benefit from a more critical evaluation of the
limitations and challenges associated with implementing such lifestyle
interventions in clinical practice. Factors such as patient adherence,
socioeconomic barriers, and the variability in individual responses to exercise and
medication are not thoroughly addressed. Additionally, the review could expand
on the potential interactions between different glucose-lowering therapies and
physical activity, providing a more nuanced understanding of how these variables
can be optimized in clinical settings.

The article "An interventive and kap study on healthy lifestyle of overweight and
uncontrolled diabetic patients in Kota Bharu, Kelantan" presents a comprehensive
examination of the impact of dietary and physical activity interventions on
patients with type 2 diabetes mellitus. The authors emphasize the significance of
structured exercise programs in enhancing metabolic control and improving
various health parameters among diabetic patients.

15

The Medical Journal of Clinical Nutrition and Family Medicine

Downloaded from The Medical Journal of Clinical Nutrition and Family Medicine
Copyright © International Medical Journal Corp. Ltd. All rights reserved




Research Article Volume 01, Issue No. 02. 2025

The study's findings indicate a substantial increase in VO2max, which is a crucial
indicator of cardiovascular fitness, alongside notable reductions in weight, body
mass index (BMI), fasting glucose levels, insulin, total cholesterol, triglycerides,
and systolic blood pressure. These outcomes align with existing literature that
supports the notion that regular physical activity is integral to managing type 2
diabetes. The authors effectively highlight how structured exercise not only aids
in weight management but also plays a vital role in improving overall metabolic
health, which is particularly important for overweight and uncontrolled diabetic
patients.

Furthermore, the article underscores the need for culturally and contextually
appropriate exercise programs tailored to the local population. By focusing on the
feasibility and accessibility of such programs, the authors propose a model that
could potentially be replicated in similar settings, thereby promoting wider
implementation of physical activity interventions. This approach is commendable
as it takes into account the specific challenges faced by the local demographic,
enhancing the likelihood of adherence to the exercise regimen.

The critical evaluation of the material reveals that while the findings are
promising, the study could benefit from a larger sample size and a longer follow-
up period to further validate the efficacy of the proposed exercise interventions.
Additionally, the article could have explored the psychological aspects of
engaging in physical activity, such as motivation and barriers to exercise, which
are crucial for sustaining long-term lifestyle changes in diabetic patients.

The article "Regular physical exercise training assists in preventing type 2
diabetes development: focus on its antioxidant and anti-inflammatory properties"
presents a comprehensive examination of the role of physical activity in the
prevention and management of type 2 diabetes mellitus (T2DM). The authors
highlight the alarming global prevalence of T2DM, which is projected to affect
approximately 380 million individuals by 2025, emphasizing the urgent need for
effective prevention strategies to mitigate associated health complications and
costs.

A critical aspect of the article is its discussion of the inadequacy of existing
pharmacological treatments in preventing cardiovascular events among diabetic
patients, which are the leading causes of morbidity and mortality in this

population. This perspective aligns with contemporary understandings of chronic
disease management, where a holistic approach is increasingly recognized as
essential.

The article further elucidates the relationship between sedentary behavior, obesity,
and the development of T2DM, noting that low levels of physical activity are a
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significant risk factor for early mortality. This assertion is supported by numerous
prospective studies, reinforcing the idea that sedentary lifestyles contribute to the
increasing incidence of diabetes. The authors argue convincingly that regular
engagement in moderate-intensity aerobic exercise can lead to substantial health
benefits, including weight reduction, enhanced insulin sensitivity, increased levels
of high-density lipoprotein (HDL), decreased triglyceride levels, and normalized
blood pressure.

Moreover, the review emphasizes the importance of understanding the underlying
mechanisms by which physical activity exerts its protective effects against T2DM.
The authors delve into the roles of oxidative stress and low-grade inflammation,
which are pivotal in the onset and progression of the disease. By focusing on these
factors, the article not only highlights the physiological benefits of exercise but
also provides a framework for future research that could explore targeted
interventions aimed at these pathways.

The article "Effect of regular exercise training on changes in HbAlc, BMI and
VO(2)max among patients with type 2 diabetes mellitus: an 8-year trial" presents
a comprehensive examination of the relationship between regular exercise and key
health indicators in patients with type 2 diabetes mellitus (T2DM). The authors
effectively highlight the alarming rise in lifestyle-related chronic diseases due to
decreased physical activity, emphasizing that sedentary behavior contributes
significantly to obesity and insulin resistance—two critical components of
metabolic syndrome that elevate the risk of T2DM.

The study is particularly notable for its long-term approach, spanning eight years,
which allows for a robust analysis of the sustained impact of exercise on

metabolic health outcomes. The findings underscore that regular physical activity
not only aids in glycemic control-—evidenced by reductions in hemoglobin Alc
(HbAc) levels—but also contributes to improvements in body mass index (BMI)
and maximal oxygen uptake (VO2max). These metrics are essential as they
correlate with the overall health and quality of life of individuals with T2DM.

The authors articulate that a mere 10%—15% weight reduction can significantly
enhance insulin sensitivity, particularly beneficial during the early stages of
T2DM. This insight aligns with existing literature that underscores the importance
of weight management in diabetes care. The article also emphasizes the critical
role of HbAlc as a marker for diabetes-related complications, noting that a 1%
decrease in HbAlc can lead to substantial reductions in the risk of myocardial
infarction and diabetes-related mortality.

Moreover, the authors discuss the cardiovascular risks associated with chronic
hyperglycemia, which is particularly pertinent given the increasing prevalence of
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T2DM globally. The article effectively connects the dots between physical
activity, metabolic health, and the prevention of long-term complications
associated with diabetes.

However, while the study provides valuable insights, it could benefit from a more
detailed exploration of the mechanisms by which exercise exerts its beneficial
effects on metabolic parameters. Additionally, further discussion on the barriers to
maintaining regular physical activity among T2DM patients would enhance the
understanding of how to effectively implement exercise interventions in clinical
practice.

The article "Beneficial Effects of Physical Activity in Diabetic Patients" presents
a comprehensive examination of the role of physical activity (PA) in managing
type 1 and type 2 diabetes mellitus (T2D). The authors emphasize that one of the
primary goals of diabetic therapy is to achieve optimal metabolic control to
mitigate the risk of complications associated with chronic hyperglycaemia. This
review advocates for a multidisciplinary approach that integrates diet, physical
activity, and pharmacological interventions to enhance metabolic outcomes for
diabetic patients.

A critical evaluation of the article reveals that the authors effectively synthesize
existing evidence on the positive impacts of PA on diabetic patients. They
delineate how regular engagement in physical activity can significantly influence
various metabolic parameters, including blood glucose levels, lipid profiles, and
overall body composition. The authors argue that lifestyle modifications,
particularly through structured PA, can lead to improvements in anthropometric
measures and a reduction in the need for medication.

The article also provides a clear definition of physical activity as planned and
structured movements aimed at improving health and fitness. This clarity is
important as it sets the stage for discussing the specific types and levels of PA that
are beneficial for individuals with diabetes. The authors highlight the World
Health Organization's (WHO) classification of diabetes as a group of metabolic
disorders, which underscores the necessity of addressing the condition from
multiple angles, including lifestyle interventions.

Furthermore, the article addresses the epidemic nature of diabetes, noting the
alarming prevalence of the disease and its associated complications. The authors
argue convincingly that continuous interventions, such as regular physical
activity, are essential for managing blood glucose levels and reducing

cardiovascular risk factors. This perspective aligns with contemporary approaches
to diabetes management that prioritize non-pharmacological strategies.
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However, while the article provides a robust overview of the benefits of PA, it
could enhance its impact by including specific guidelines or recommendations
regarding the types and intensities of PA that are most effective for different
populations within the diabetic community. Additionally, incorporating more
detailed discussions on barriers to PA participation among diabetic patients could
provide a more rounded understanding of the challenges faced in implementing
these recommendations.

The article "Global Trends and Research Hotspots of Exercise for Intervening
Diabetes: A Bibliometric Analysis" provides a comprehensive overview of the
intersection between physical activity and the management of type 2 diabetes
mellitus. The authors synthesize existing literature to highlight the critical role
that exercise plays in glycemic control and overall metabolic health for
individuals with this condition.

One of the key insights presented in the article is the collaborative efforts of
researchers who have established guidelines on various exercise modalities
suitable for individuals with type 2 diabetes. Their recommendations encompass
not only the types of exercises—such as aerobic and resistance training—but also
the necessary precautions to ensure safety for patients on multiple medications or
with diabetes-related complications. This emphasis on tailored exercise regimens
underscores the importance of individualized approaches in diabetes management.

Furthermore, the article draws attention to the findings of researchers who
explored the efficacy of different exercise types in improving glycemic control
and cardiorespiratory fitness. The analysis reveals that structured exercise
regimens, particularly those incorporating both aerobic and resistance training, are
significantly more effective in reducing A1C levels compared to either modality
alone. This finding is critical, as it suggests that a multifaceted exercise approach
is essential for optimal diabetes management.

The bibliometric analysis conducted by the authors highlights prevalent themes
and keywords in the current literature, such as "mellitus," " physical
activity," and "glycemic control." This focus on keyword trends provides valuable
insight into the research landscape surrounding diabetes and exercise, indicating a

exercise," "

growing recognition of the importance of physical activity in diabetes care.

Moreover, the article underscores a concerning gap in clinical practice, noting that
despite the established benefits of exercise, many healthcare providers fail to
prescribe physical activity as part of diabetes management. This observation
points to a need for increased education and awareness among physicians
regarding the integration of lifestyle modifications, particularly physical activity,
in the treatment of type 2 diabetes.
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The article titled "2022: Position of Brazilian Diabetes Society on exercise
recommendations for people with type 1 and type 2 diabetes" provides a
comprehensive overview of the role of physical activity in the management of
diabetes mellitus, particularly focusing on type 1 and type 2 diabetes. The authors
define physical activity as any bodily movement produced by skeletal muscles
that results in energy expenditure, emphasizing its significance for individuals
diagnosed with diabetes mellitus.

One of the key insights from the article is the assertion that properly guided
physical exercises are indispensable for metabolic management in diabetic
patients. The authors highlight the extensive benefits of regular physical activity,
which include reductions in cardiovascular risks, improvements in personal
welfare, and effective weight control. Furthermore, they note that physical activity
enhances personal strength and conditioning while also contributing to favorable
changes in lipid profiles. These findings underscore the necessity of integrating
physical exercise into diabetes treatment protocols.

The article also addresses the individualization of exercise prescriptions,
particularly for patients with type 1 diabetes mellitus (TIDM). This
individualization is crucial due to the complex interplay of various factors such as
the presence of micro and macrovascular complications, obesity, hypertension,
hyperglycemia, dyslipidemia, insulin resistance, and sedentary lifestyles. The
authors advocate for a tailored approach to exercise, especially for higher intensity
activities, to ensure safety and efficacy in managing diabetes-related health risks.

Moreover, the article stresses the importance of assessing cardiovascular risk in
individuals with type 2 diabetes mellitus (T2DM) prior to initiating exercise
programs. This precautionary measure is vital for preventing adverse events
during physical activity, particularly given the increased cardiovascular risks
associated with diabetes. The authors argue that regular physical exercise is not
only beneficial for managing diabetes but also plays a critical role in the primary

and secondary prevention of cardiovascular diseases.

The article titled "THE IMPACT OF TOTAL PHYSICAL ACTIVITY ON
MICROVASCULAR COMPLICATIONS IN TYPE 1 DIABETES MELLITUS
PATIENTS" provides valuable insights into the complex relationship between
physical activity and diabetes management, particularly focusing on type 2
diabetes mellitus (T2DM). The authors emphasize that exercise therapy plays a
crucial role in both the prevention and treatment of T2DM, highlighting that
regular aerobic exercise is integral to effective disease management. This
assertion aligns with the growing body of literature advocating for physical
activity as a cornerstone in diabetes care strategies.
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One of the key points raised in the article is the multifaceted benefits of regular
physical activity for T2DM patients, including reduced cardiovascular risk,
decreased insulin requirements, improved muscular strength, and enhanced
overall well-being. These findings reinforce the notion that exercise is not merely
an adjunct therapy but a fundamental component of comprehensive diabetes
management.

However, the article also addresses the ongoing debate regarding the effects of
physical activity on glycemic control and microvascular complications, which
remain inconclusive. The authors note that while some studies suggest that
physical activity may exacerbate certain microvascular complications, others
report beneficial outcomes. This dichotomy in findings underscores the need for
further research to clarify the relationship between exercise intensity and the risk
of developing complications.

Moreover, the article raises an important question about whether the intensity of
physical activity affects complication-free life and longevity in T2DM patients.
This inquiry highlights a gap in the current literature, as existing studies have
produced mixed results regarding the optimal exercise regimen for maximizing
health benefits in this population.

The authors advocate for more focused research to explore these relationships,
which could ultimately inform clinical guidelines and improve patient outcomes.

The article titled "The Effectiveness of Clinician-Led Community-Based Group
Exercise Interventions on Health Outcomes in Adults with Type 2 Diabetes
Mellitus: A Systematic Review and Meta-Analysis" provides a comprehensive
examination of the role of physical activity in managing type 2 diabetes mellitus
(T2DM). The authors assert that physical activity, in conjunction with nutritional
and medical therapies, is essential for effective management of T2DM. They
emphasize that exercise, which encompasses various forms of physical activity,
contributes significantly to improving strength, endurance, agility, balance, and
flexibility—all critical components for individuals living with T2DM.

The article outlines current guidelines recommending that adults aged 18—-64 with

T2DM engage in a minimum of 150 minutes of moderate-to-vigorous intensity
exercise weekly, alongside resistance training at least twice per week. This
framework sets a clear standard for physical activity, underscoring its importance
in the management of glycemic control and cardiovascular risk factors associated
with T2DM.

A critical evaluation of the material reveals that the authors have effectively
synthesized existing research on various physical activity intervention techniques

aimed at enhancing the activity levels of individuals with T2DM. Notably, the
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article highlights clinician-led facility-based fitness training as a viable strategy
that could improve glycemic management. However, the authors also
acknowledge the limitations of this approach, particularly its accessibility and the
potential barriers faced by patients in adhering to such programs.

The introduction of community-based exercise interventions as a hybrid model
offers a promising alternative. By combining the structured guidance of healthcare
professionals with the accessibility of community settings, these interventions
may address the challenges posed by traditional facility-based approaches. The
authors suggest that community-based programs can provide culturally relevant
health education, which is crucial for engaging diverse populations and ensuring
that interventions are tailored to meet the specific needs of different communities.
Moreover, the article calls for an expansion of existing intervention strategies to
effectively manage the increasing prevalence of T2DM. The authors argue for a
multi-faceted approach that includes individual-based treatments, medication use,
and behavior modification alongside physical activity interventions. This holistic
perspective is commendable, as it recognizes the complexity of T2DM

management and the need for comprehensive strategies that encompass various

aspects of patient care.

CONCLUSION

The literature reviewed presents a comprehensive exploration of the association
between physical activity and Type 2 Diabetes Mellitus (T2DM), emphasizing the
critical role of exercise in managing and preventing this metabolic disorder. The
findings across various studies highlight the importance of structured exercise
regimens, individualized care strategies, and a multidisciplinary approach that
integrates lifestyle modifications with pharmacotherapy.

The early work by (Bracken & Stephens, 1970) established the foundational
understanding of how physical exercise complements non-insulin glucose-
lowering therapies, particularly metformin, to enhance insulin sensitivity. This
was further supported by (Al-Safi Ismail et al., 2004), who demonstrated
significant improvements in metabolic control through structured exercise in
overweight and uncontrolled diabetic patients. The emphasis on tailored exercise
programs was echoed in subsequent studies, including the 2011 review by
(Teixeira-Lemos et al., 2011), which underscored the preventative role of
moderate-intensity exercise in improving insulin sensitivity and reducing
oxidative stress.

The Medical Journal of Clinical Nutrition and Family Medicine

Downloaded from The Medical Journal of Clinical Nutrition and Family Medicine
Copyright © International Medical Journal Corp. Ltd. All rights reserved




Research Article Volume 01, Issue No. 02. 2025

Long-term effects of exercise were highlighted by (Najafipour et al., 2017), who
showed that regular physical activity significantly enhances glycemic control and
reduces cardiovascular risk factors. This aligns with the holistic perspective
presented by (Cannata et al., 2020), advocating for a combination of diet,
exercise, and pharmacotherapy to optimize metabolic control. The bibliometric
analysis conducted by (Zhang et al., 2022) reinforced the effectiveness of
structured exercise programs, particularly those combining aerobic and resistance
training, in improving HbA Ic levels.

Recent studies, including the systematic review by (White et al., 2024), continue
to support the integration of physical activity as a cornerstone of diabetes
management, emphasizing the need for innovative community-based approaches
to increase patient engagement in exercise. The exploration of individualized
exercise prescriptions by (Valadares Campos Pereira et al.,, 2023) further
underscores the necessity of tailoring interventions to maximize health benefits
while minimizing risks.

Overall, the literature consistently identifies physical activity as a vital component
in the management and prevention of T2DM, advocating for structured exercise
programs, multidisciplinary approaches, and individualized care strategies. This
comprehensive view underscores the need for enhanced education among

healthcare providers to better integrate lifestyle modifications into diabetes

management protocols.
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