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Investigation of the effect of various types of exercise on insulin sensitivity in patients with
type 2 diabetes: A Review of Literature 2015-2022
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Extended Abstract

Introduction: Type 2 diabetes mellitus (T2DM)! is a big problem in today's world [1]. According to
the estimates provided, about 5 to 8 percent of adults in the world are suffering from this disease.
According to the previous researches, the risk of premature death, cardiovascular, kidney and nervous
disease and blindness in diabetic people is twice that of non-diabetic people [4]. This disease is a
chronic disorder that occurs in cellular metabolism [5]. In diabetes, two main indicators of
hyperglycemia and hyperlipidemia are involved in the occurrence of mitochondrial disorders. When
the mitochondria is disrupted, it leads to a disturbance in the regulation of ions in the membrane of
the cells [6]. Disruption in mitochondria can lead to oxidative stress, and subsequently lead to
disruption in the mitochondrial respiratory chain [7]. Also, mitochondrial dysfunction can be related
to insulin resistance; reduction of oxidative activity and reduction of adenosine triphosphate? (ATP)
synthesis are both main characteristics of mitochondrial dysfunction [8]. Sports training plays a vital
role in the prevention and control of type 2 diabetes [9]. Physical activity is used to treat chronic
diseases such as type 2 diabetes; so that according to the statistics, about 58% of the occurrence of
this complication and the worsening of the condition were prevented by doing physical activity in the
pre-diabetic group [10]. Also, based on the evidence, doing sports activities increases muscle glucose
transfer (glucose in muscle), and due to this action, it leads to an increase in (Glucose transporter-4).
GLUTA42 increases insulin sensitivity [11]. In this review article, an attempt is made to provide useful
information about the beneficial effects of various types of exercise in type 2 diabetes in order to
choose a better and more effective type of exercise after providing awareness.

Methodology: In order to conduct this review, related articles in Farsi and English languages were
collected by searching in Magiran, Google Scholar, PubMed, Science Direct, and Springer databases.
The articles were collected from 2015-2022. The present study was carried out in 1401 at University
of Mohaghegh Ardabili. Keywords including Type 2 diabetes, Exercise training, Insulin sensitivity,
were used to extract articles. The initial selection of articles was done based on the title and reviewed
by three researchers. Articles that were in the field of type 1 diabetes were excluded. Articles that
their full files were not available were purchased through the website (Isi Link).

Results: From 115 articles obtained through keyword search, 28 articles were selected for final
analysis based on the inclusion criteria. The current review study showed that various types of
exercise improves the indicators of glycemic control and insulin sensitivity; In such a way that
training-induced improvements in blood sugar control lead to improved insulin function through the
up-regulation of skeletal muscle glucose homeostasis-regulating proteins, such as GLUTA4.

Aerobic exercises: Most of the studies conducted in the field of aerobic exercises and type 2 diabetes
show the positive effect and improvement of indicators related to this type of disease in some way
[31].

Resistance exercises: Increasing muscle mass is an effective method in improving insulin sensitivity.
In addition, based on recent researches, it has been shown that the increase of muscle triglycerides is
related to insulin resistance, for this reason, the change in muscle triglycerides probably affects insulin
sensitivity [21]. Muscle triglyceride is known as an expression of free fatty acids in plasma and
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muscles (muscle fat), which leads to an increase in insulin resistance. Probably the mechanism that
can cause insulin resistance is excess fat accumulation. Based on recent researches in the field of
exercise and type 2 diabetes, it can be concluded that performing resistance exercises leads to a
decrease in body fat percentage and subsequently leads to an increase in physical strength and muscle
volume (the functional capacity of muscles increases with an increase in muscle volume) and finally
leads to an increase in insulin sensitivity. Based on the research conducted in 2022, the results show
that hypertrophy of muscle fibers has also a great importance; because insulin-sensitive muscle fibers
contain more oxidative and mitochondrial capacity and higher capillary density, and as a result,
muscle hypertrophy due to resistance training increases insulin sensitivity in the whole body [34].
High-intensity Interval Training (HIIT)*: these exercises include explosive, high-intensity, short and
alternating activities with low-intensity recovery periods [35]. Nowadays, the use of this type of
exercises is widespread due to time saving and high efficiency. Several studies have reported the
effects of intense interval training with weight loss or even without weight loss in increasing insulin
sensitivity. But most environmental adaptations are probably due to enzyme changes in muscle cells
associated with HIIT exercises which leads to the activation of a protein called adenosine
monophosphate-activating protein kinase (AMPK). One of the mechanisms of this enzyme is the
increase in the entry of glucose into cells, especially muscle cells during HIIT exercises, which leads
to an increase in insulin sensitivity [39]. It seems that intense intermittent exercises can play an
important role in the prevention and control of type 2 diabetes due to their role in increasing
metabolism, reducing weight and reducing BMI.

Combined training®: It has been reported that combined exercises can improve type 2 diabetes by
increasing insulin sensitivity and improving glucose metabolism [11]. Langleite® et al announced in
a research that the use of combined exercises (resistance and endurance) can lead to the improvement
of maximum oxygen consumption, strength, body composition and insulin sensitivity in middle-aged
people [26]. Based on previous studies, the evidences show that combined exercises have improved
insulin sensitivity [43]. According to studies in this field, the results show that combined exercises
are effective by increasing insulin sensitivity and improving glucose metabolism, improving
maximum oxygen consumption and reducing body mass index for patients with diabetes.

Conclusion: According to the studies, the results indicate that sports activity is one of the influencing
factors of insulin sensitivity; In general, it can be concluded that combined exercises (resistance and
endurance) have shown better efficiency compared to other training methods by involving more
muscle groups and improving metabolic indicators

4. High-intensity Interval Training
5. combined training
6. Langleite
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