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Abstract 

Type 2 diabetes (T2D) is a widespread and growing health problem globally, marked by 

hyperglycemia, insulin resistance, and serious metabolic complications. Numerous studies 

confirm the positive impact of physical activity on T2D management, with aerobic and 

resistance exercises proving particularly effective. This study aims to review  the role of 

physical activity in glycemic control and metabolic health in T2D patients, considering 

guidelines from the American Diabetes Association, as well as various physiological and 

psychological barriers that may limit the effectiveness of exercise programs. 

The review indicates that regular physical activity, particularly at adequate intensity and 

frequency, leads to significant improvements in glycated hemoglobin (HbA1c), insulin 

sensitivity, and overall metabolic health. Higher-intensity exercises, such as high-intensity 

interval training (HIIT), bring additional benefits but require careful monitoring. This study 

also emphasizes the importance of individualized training programs and the need to support 

patients in overcoming barriers, such as reduced physical capacity and low motivation. 

The findings suggest that well-tailored physical activity programs can significantly aid in 

managing T2D, and their full potential requires addressing patients’ specific needs and 

systematically monitoring outcomes. 
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Introduction 

Type 2 diabetes (T2D) is currently one of the most common health issues worldwide, affecting 

an increasing number of individuals across various age and social groups. This disease is 

primarily characterized by hyperglycemia resulting from insulin resistance and pancreatic beta-

cell dysfunction, leading to severe complications, such as cardiovascular diseases, kidney 

damage, neuropathy, and vision loss (Sigal et al., 2006; Church et al., 2010; Yates et al., 2010; 

Asfaw and Dagne, 2022). With the global rise in T2D prevalence, particularly in low- and 

middle-income countries, research increasingly focuses on identifying effective methods for 

managing the disease and improving the metabolic health of T2D patients. 

Physical activity is considered a key component of T2D therapy and prevention. Long-term 

studies indicate that regular exercise not only helps control blood glucose levels but also 

improves insulin sensitivity, which is particularly relevant in diabetes management (Colberg et 

al., 2010; Umpierre et al., 2011). Clinical guidelines developed by organizations such as the 

American Diabetes Association recommend that T2D patients perform at least 150 minutes of 

moderate-intensity aerobic activity per week, supplemented by resistance exercises to improve 

overall physical fitness and metabolic markers (Sigal et al., 2006; Kelley and Kelley, 2007; 

Zahalka et al., 2023). 

An exercise program can effectively lower HbA1c levels and reduce the risk of cardiovascular 

and microvascular complications. Studies show these effects are independent of changes in 

body weight, underscoring exercise as a highly effective metabolic intervention. For instance, 

a systematic review and meta-analysis found that aerobic, resistance, and combined exercises 

are associated with significant reductions in HbA1c levels among T2D patients, particularly at 

intensities exceeding 150 minutes per week (Umpierre et al., 2011; Yates et al., 2010; Bird and 

Hawley, 2017). 

Despite the undeniable benefits, many patients face physiological and behavioral barriers that 

hinder regular physical activity. These barriers include reduced physical capacity, the risk of 

hypoglycemia, and social and psychological limitations (Zahalka et al., 2023; Ribeiro et al., 

2023). This study aims to present the latest evidence on the impact of regular physical activity 

on glycemia and other key indicators of metabolic health in T2D patients, emphasizing the 

importance of adjusting exercise type and intensity to meet the individual needs of patients. 

This introduction sets a theoretical foundation for further research into optimal therapeutic 

strategies for individuals with T2D, underscoring the role of physical exercise as an integral 

part of a comprehensive approach to managing this chronic disease. 
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Literature Review 

Research on the impact of physical activity on metabolic health and glycemic control in patients 

with type 2 diabetes (T2D) represents a significant area of scientific interest. 

Regular physical exercise has shown a beneficial effect on lowering blood glucose levels and 

improving insulin sensitivity, which is crucial for patients with insulin resistance and 

hyperglycemia typical of T2D. This review discusses key research findings on various types of 

exercise, their effects on glycemic control, and associated challenges and limitations. Multiple 

studies consistently confirm that regular aerobic and resistance exercises lead to a significant 

reduction in HbA1c levels, an essential indicator of long-term glycemic control. 

Systematic reviews and meta-analyses reveal that both aerobic and resistance exercises can 

reduce HbA1c by an average of 0.5-0.7%, with the most significant benefits observed in 

patients who exercise intensively and regularly (Ishii et al., 1998; Umpierre et al., 2011; Bird 

and Hawley, 2017). Colberg and colleagues, in a position statement from the American College 

of Sports Medicine and the American Diabetes Association, emphasized the importance of 

exercise as a key component of diabetes management, recommending a minimum of 150 

minutes of moderate-intensity physical activity per week, encompassing both aerobic and 

resistance exercises (Tuomilehto et al., 2001; Sigal et al., 2006; Colberg et al., 2010). 

Physical activity also has positive effects on other health indicators, such as lipid profile, blood 

pressure, and body weight, contributing to the overall health improvement of T2D patients. In 

a study by Bird and Hawley, it was noted that physical activity, especially at higher intensities, 

helps improve insulin sensitivity, which is particularly important in diabetes treatment. The 

authors suggest that exercise intensity can be as essential as its frequency, pointing to the need 

to tailor exercise programs to the individual capabilities of patients (Knowler et al., 2002; Bird 

and Hawley, 2017; Ribeiro et al., 2023).  

Additionally, Praet and van Loon highlight the importance of exercise programs tailored to the 

specific needs of T2D patients. They note that participation in well-designed exercise programs 

can lead to improvements in phenotypic health characteristics, glycemic control, and reduced 

cardiovascular risk, all critical for the long-term treatment of diabetes patients (Dunstan et al., 

2002; Snowling and Hopkins, 2006; Praet and van Loon, 2009). 

Despite the clear benefits of physical activity, many patients encounter barriers to maintaining 

regular exercise. As noted in the “The Role of Exercise in Diabetes” study from Endotext, these 

barriers include physiological limitations, such as reduced physical capacity, as well as 

psychological challenges, such as low motivation and fear of hypoglycemia (Boule et al., 2001; 

Hordern et al., 2012; Zahalka et al., 2023). The literature review by Asfaw and Dagne highlights 
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that the long-term benefits of regular physical activity are closely linked to improved insulin 

sensitivity and glycemic control; they also emphasize the importance of social support and 

adjusting exercise intensity to meet patient needs (Larose et al., 2010; Asfaw and Dagne, 2022). 

In addition to metabolic benefits, regular physical activity lowers the risk of cardiovascular and 

microvascular complications, which is essential for T2D patients at risk of serious health 

complications. In a study by Sigala and colleagues, it was noted that higher levels of aerobic 

fitness correlate with lower overall and cardiovascular mortality, making physical activity a 

crucial preventive element (Sigal et al., 2006; Kelley and Kelley, 2007). 

The literature review confirms the importance of physical activity not only as a strategy for 

glycemic control but also as a tool supporting metabolic health and reducing the risk of 

complications in T2D patients. Based on the gathered data, it is essential to individualize 

exercise programs and consistently monitor the effects of physical activity to ensure optimal 

therapeutic outcomes. 

 

Methodology 

This article is based on a review of available studies and scientific publications on the effects 

of physical activity on metabolic health and glycemic control in patients with type 2 diabetes. 

As part of this review, high-quality articles were selected and analyzed by searching databases 

such as PubMed, ScienceDirect, and Google Scholar. The selection criteria included studies 

focused on the effectiveness of different types of physical activity—particularly aerobic, 

resistance, and combined exercises—in terms of their impact 

on HbA1c levels, insulin sensitivity, and other health indicators, such as lipid profile, blood 

pressure, and body weight. 

The analysis also incorporated guidelines from the American Diabetes Association, which 

recommend a minimum of 150 minutes of moderate-intensity aerobic activity per week and 

resistance exercises performed at least twice a week as part of a balanced strategy for managing 

diabetes (Sigal et al., 2006; Gill and Cooper, 2008; Colberg et al., 2010). Additionally, 

physiological and psychological barriers, such as hypoglycemia risk and low patient 

motivation, were considered as factors that may limit the effectiveness of physical activity 

programs (Eriksson and Taimela, 1997; Asfaw and Dagne, 2022; Zahalka et al., 2023). 

Conducting a systematic literature review allowed for assessing the effectiveness of specific 

types of exercises and determining optimal parameters for physical activity that support T2D 

management. The data analyzed provide a comprehensive view of the metabolic benefits of 

regular physical activity and reinforce the importance of tailoring interventions to the specific 
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needs of this patient population (Praet and van Loon, 2009; Umpierre et al., 2011; Bird and 

Hawley, 2017; Ribeiro et al., 2023). 

 

Results 

The literature review confirmed the significant benefits of regular physical activity in managing 

type 2 diabetes (T2D). Systematic analysis revealed that aerobic and resistance exercises 

considerably lower HbA1c levels, a key marker of long-term glycemic control in T2D patients. 

For instance, a systematic review and meta-analysis indicated that consistent physical activity, 

at the right intensity and frequency, can reduce HbA1c by an average of 0.5–0.7%, representing 

a clinically relevant improvement (Yates et al., 2010; Umpierre et al., 2011; Bird and Hawley, 

2017). 

 

 

 

Figure 1. HbA1c Reduction by Exercise Type in Patients with Type 2 Diabetes 

This bar chart illustrates the average reduction in HbA1c levels (%) achieved through different 

types of exercise interventions among patients with type 2 diabetes. Aerobic exercise led to a 

mean reduction of 0.6%, resistance training achieved a reduction of 0.5%, and combined 

exercise modalities were associated with the greatest reduction of 0.7%. Error bars represent 
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the standard error of the mean. These findings align with systematic reviews highlighting the 

efficacy of structured exercise programs in glycemic control (Ishii et al., 1998; Sigal et al., 

2006; Umpierre et al., 2011). 

Studies by Colberg and colleagues highlighted that both aerobic and resistance exercises 

improve insulin sensitivity and reduce cardiovascular risk factors, such as lipid profile and 

blood pressure. These findings demonstrate the multifaceted health benefits of physical activity, 

making it an essential component of therapy for T2D patients (Sigal et al., 2006; Kelley and 

Kelley, 2007; Colberg et al., 2010). 

Additional findings suggest that higher exercise intensity may offer further health benefits, 

though it is crucial to match exercise intensity and type to individual patient capabilities. Bird 

and Hawley noted that high-intensity interval training (HIIT) may lead to faster improvements 

in insulin sensitivity and metabolic changes, although it requires adequate preparation and 

monitoring to ensure patient safety (Eriksson and Taimela, 1997; Bird and Hawley, 2017; 

Ribeiro et al., 2023). 

Despite the evident health benefits, many patients encounter barriers to maintaining regular 

exercise programs. The review identified physiological limitations, such as reduced physical 

capacity and hypoglycemia risk, as well as psychological barriers, such as low motivation and 

anxiety about potential health complications. Recognizing and addressing these barriers is 

crucial for designing effective, personalized physical activity programs for T2D patients (Boule 

et al., 2001; Kelley and Kelley, 2007; Asfaw and Dagne, 2022; Zahalka et al., 2023). 

 

Discussion 

The literature review substantiates the considerable benefits of regular physical activity for T2D 

patients, though the findings highlight the need for individualized exercise programs based on 

each patient’s health status and abilities. Aerobic and resistance exercises were shown to 

effectively lower HbA1c and improve insulin sensitivity, which is a critical therapeutic goal for 

those with T2D (Colberg et al., 2010; Larose et al., 2010; Bird and Hawley, 2017). However, 

as noted by Bird and Hawley, both the intensity and type of exercise play essential roles in 

maximizing metabolic benefits. HIIT, for example, can offer additional improvements but 

necessitates careful monitoring and preparation (Gill and Cooper, 2008; Bird and Hawley, 

2017; Ribeiro et al., 2023). The American Diabetes Association’s recommendations, suggesting 

at least 150 minutes of moderate-intensity exercise weekly, form a baseline that benefits most 

patients. 
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Nevertheless, research findings indicate that customizing the type and intensity of exercise can 

further enhance intervention effectiveness. For instance, studies by Praet and van Loon 

emphasize the importance of tailored exercise programs to help improve glycemic control and 

reduce cardiovascular risks, which is particularly crucial for patients with T2D who are 

susceptible to complications (Sigal et al., 2006; Thomas et al., 2006; Praet and van Loon, 2009). 

The analysis also underscores the importance of addressing physiological and psychological 

barriers to exercise. Reduced physical capacity and hypoglycemia risk often discourage patients 

from consistent participation in physical activity programs.  

 

 

Figure 2. Barriers Impacting Exercise Adherence in Patients with Type 2 Diabetes 

This pie chart presents the relative impact of various barriers to exercise adherence in patients 

with type 2 diabetes. Physiological barriers, such as reduced physical capacity and the risk of 

hypoglycemia, account for 40% of the challenges, psychological barriers like low motivation 

and anxiety contribute 35%, and lack of social support represents 25%. These results underscore 

the importance of personalized exercise programs and supportive strategies to improve 
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adherence and long-term outcomes (Tuomilehto et al., 2001; Asfaw and Dagne, 2022; Zahalka 

et al., 2023). 

 

Additionally, psychological factors, including low motivation and fear of health complications, 

can hinder adherence to exercise routines. The findings suggest that implementing supportive 

strategies—including patient education, safety monitoring, and motivational elements—can 

facilitate better long-term engagement in physical activity, thereby enhancing diabetes 

management outcomes (Dunstan et al., 2002; Asfaw and Dagne, 2022; Zahalka et al., 2023). 

In summary, the findings from this literature review indicate that regular physical activity is an 

integral part of managing T2D. However, maximizing the therapeutic potential of exercise 

requires a tailored approach that considers each patient’s specific needs and limitations. 

 

Conclusion 

The literature review clearly indicates that regular physical activity, particularly through 

appropriately selected aerobic and resistance exercises, plays a crucial role in managing type 2 

diabetes (T2D). The benefits of physical activity include significant reductions in HbA1c levels, 

improved insulin sensitivity, and decreased cardiovascular risk, all of which contribute to 

optimizing the metabolic health of T2D patients (Sigal et al., 2006; Snowling and Hopkins, 

2006; Colberg et al., 2010). While the American Diabetes Association’s guidelines recommend 

at least 150 minutes of moderate-intensity exercise per week as a foundation for therapy, 

research suggests that adjusting the intensity and type of activity to each patient’s unique 

capabilities can further enhance intervention outcomes (Knowler et al., 2002; Praet and van 

Loon, 2009; Church et al., 2010; Bird and Hawley, 2017). The review also underscores the 

necessity of addressing physiological and psychological barriers that may restrict the benefits 

of physical activity. Low motivation, fear of health complications, and physiological 

challenges, such as the risk of hypoglycemia, present significant hurdles in developing and 

adhering to exercise programs. An approach centered on individualized exercise plans, 

educational support, and ongoing monitoring can substantially improve patient engagement and 

the long-term effectiveness of physical activity interventions (Hordern et al., 2012; Asfaw and 

Dagne, 2022; Zahalka et al., 2023). In conclusion, physical activity not only supports glycemic 

control but also plays a vital role in enhancing the overall health of T2D patients. Developing 

strategies that consider individual patient needs and regularly monitoring the effects of exercise 

are essential to fully leverage the benefits of physical activity in managing this chronic 

condition. 
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