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Physical Activity as important element in prevention and
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Abstract

Recent years have brought great advances in metabolic control in patients with impaired glucose homeostasis.
It has been established that in addition to pharmacotherapy and dietary treatment, physical activity plays a very
important role in this control. This activity must be carried out under the control of specialized rehabilitation
centers. It concerns all patients, but mainly adolescent and pregnant patients. Rehabilitation activities must be
planned and adapted to the type of metabolic disorders, treatment methods and the general health of the patient.
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I.  Introduction

Physical activity program must include age of patient, physical fitness, method of treatment and degree
of metabolic control.

Physical exercises has many positive health and psychological benefits, including increase of physical
performance, weight control and increased insulin sensitivity. However, it is important that type and intensity of
physical exercises must be matched to capabilities and needs of the patient. This makes it necessary for the plan
to be varied.

Aim
Pointing out the crucial role of physical activity in the prevention and treatment of diabetes.

Workout program for children diagnosed with diabetes

According to WHO and ISPAD (International Society for Paediatric and Adolescent Diabetes)
recommendation training program should consist of 60 minutes sessions preformed daily or at least 2 to 3
training sessions per week. A single training session should consist of warm-up (10min), a main part (40min)
and relaxation time (10min). The main part, according to ISPAD should include up to 20 minutes of intensity
physical activity. [1]

Children diagnosed with diabetes, should perform a moderate physical activity for at least 60 minutes
per day, according to WHO. In addition, according to ISPAD, should spend up to 60 minutes every day on
physical activity, including at least 20 minutes of intense physical activity. Children also should reduce
sedentary type of lifestyle. The Polish Diabetes Association has concluded that to achieve the best possible
results in diabetes control, physical activity should be undertaken each day of the week, or at least 2-3 times a
week. For best results, exercise should be done with gentle activities such relaxation and stretching, preceded by
5 or 10 minute warm-up.

It is known that the complications of diabetes related to the circulatory system occurs more often and
usually earlier in patients diagnosed with diabetes, than in healthy people. Physical activity reduces this risk by
increasing physical performance and effectiveness of the cardiovascular system. Patients diagnosed with
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diabetes are at risk of developing neuropathy due to excessive blood glucose levels, which in turn create the
potential for formation of glycation end products that cause demyelisation of nerve fibres. As mentioned above,
physical activity increase consumption of glucose from the blood, decrease glucose concentrations, and slows
the process of neuropathy.

Recently, a proposed activity program for adolescent patients has been presented. [1] In this article,
authors compiled the results of the impact in different methods of introducing physical activity in adolescent
diabetic patients. In this review, they presented the role of the “mHealth” technologies in the number of
glucose measurements taken and the impact of using combined aerobic-resistance training. Using a mobile
health technologies increased patient motivation to comply, increased number of blood glucose measurements
taken, and patients satisfaction, by supporting rewards. The authors also presented results showing the positive
effects of using combine aerobic-resistance training on insulin sensitivity, at similar level as the use of other
physical activities. [2]

The introduction of modern methods of diabetes treatment with the possibility of glycemic monitoring
in adolescent patients allows for the intensification of physical activity in the process of diabetes therapy. [3].

In discussing the benefits of increased activity in adolescent patients with type 1 diabetes, attention was
paid to the usefulness of using continuous glucose monitoring (CGM).[4,5,6,7]

A comprehensive discussion of physical activity implementation programs in adolescent patients with
type 1 diabetes was recently presented by American authors. [8] The authors noted that physical activity
monitoring is often overlooked in the care of this group of patients. The authors belive that greater use of mobile
physical activity monitors and completing a dietary diary would be beneficial. Usefulness of using such a
system was tested in a group of 57 adolescent patients. Participants were asked to wear a mobile activity
monitor for at least 3 days per week while completing a diet diary. More than half of the children complied with
both the activity monitor and food diary recommendations. This indicates that it is possible for children with
type 1 diabetes to wear consumer activity monitor and simultaneously record their diet for at least three days per
week. This could be very useful in monitoring normal activity in individuals with diabetes in the absence of
therapist

Workout program for patients diagnosed with type 2 diabetes

Patients diagnosed with type 2 diabetes are typically older patients, often overweight or obese. These
patients usually have variously advanced chronic complications of diabetes or associated conditions. Physical
activity reduces the risk of developing second type diabetes due to weight reduction and improved insulin
sensitivity. Extensive reviews of the literature that focuses on analyzing the outcomes of exercise use in patients
with type 2 diabetes were presented by Chinese authors. [9]

The authors analyzed the effects of aerobic, resistance and combined exercise training on patients with
type 2 diabetes. In addition, they compared effects of using different training sessions under therapeutic
supervision, as well as without supervision. They observed that controlled activities i.e. aerobic and resistance
training significantly reduces HbAlc (glycated hemoglobin) levels compared to the no exercise group. A
significantly smaller reduction in HbAlc was observed when the controlled aerobic and resistance exercise
group was compared with the combined physical activity group. In contrast, the most pronounced change in
HbA1c levels was seen during the combined workouts (aerobic and resistance) compared to those workouts
performed separately. Another result of the study was significant changes (decreases) in fasting glucose, total
cholesterol, triglycerides, and LDL cholesterol between the supervised aerobic training group and the group
without training. The authors also noted that supervised aerobic training group had a significantly better effect
on lowering HbAlc levels and body weight, than unsupervised aerobic and resistance training group. This is
most likely due to the extra motivation that occurs during the supervised training for patients with type 2
diabetes.

A new article was recently published on the impact of physical activity on cardiovascular disease
(CVD) risk. [10]

According to the authors, cardiovascular disease is the most common cause of morbidity and mortality
among patients with type 2 diabetes. Physical activity is one of the factors that can reduce this risk. The authors
observed that the least amount of cardiovascular complications occurred in the active group (the others were:
partially active, inactive).

Similar observations were also reported by other authors. [11] The increased tissue sensitivity to
insulin obtained in physical exercise also has a beneficial effect on glycemic control. The authors believe that in
type 1 and type 2 diabetes, aerobic training that last form 30 to 60 minutes at moderate intensity should be
introduced, with resistance training at least twice a week. With healthy and fit patients, shorter but more intense
workouts can also be used.

Recently there have been published new reports on the effects of physical activity on the nervous
system. [12] The authors noted that, diabetes contributes to the onset of degenerative processes in the nervous
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tissue, which results in severe cognitive impairment. Cognitive processes called cognitive function are
psychologically the ability of a person to receive, process and use information from the environment. They
determine the basic orientation in the surrounding world, enable the acquisition of knowledge and skills.
Physical activity influences the processes of nerve cell formation on the way of brain neuroplasticity and
""getting used" to new conditions of organism functioning under the influence of physical activity. The authors
of this study applied an intervention to a group of subjects with type 2 diabetes in the form of 40 minutes of
walking per week for a period of 12 weeks.After the experiment, it was found that in the walking group, the V02
max index increased, cognitive processes and nonverbal memory values improved. The researchers also noted
that simply counting steps could maintain cognitive function at a similar level as walking 3 times a day.
Additionally, the authors assumed based on their results that the minimum daily number of steps to improve
cognitive function in people with type 2 diabetes should not be less than 8700 steps.

The impact of physical activity on health is perfectly described by Dr Khan’s slogan "Run regular, age
slower, be neuroplastic". [13]

Currently, more and more attention is paid to the occurrence of cognitive dysfunction in patients with
diabetes, which may accelerate the development of these physiologically aging-related mild cognitive
impairments (MCI). The Mayo Clinic Group criteria are currently most commonly used to assess the
development of cognitive impairment. Because understanding the importance of lifestyle modification is very
important in the management of diabetes, individuals with cognitive impairment may not be able to understand
the nature of the basic principles of disease management. Of course, in addition to improving nervous system
function, the beneficial effects on musculoskeletal function and metabolic processes should not be overlooked.

Another report is devoted to the effect of physical activity on adipose tissue metabolism. [14] Authors
presented a study showing that lifestyle modification with particular emphasis on increasing physical activity
plays a role in reducing obesity and at the same time decreasing insulin resistance and consequently facilitates
prevention of type 2 diabetes development. According to the authors, even a small reduction in body weight of
2.6 kg to 5 kg is associated with a reduction in the incidence of type 2 diabetes. The authors believes that
physical activity and exercise training remain the strongest tools for improving cardiovascular fitness. They also
believes that according to American Diabetes Association (ADA) recommendations, most adult patients with
type 2 diabetes should engage in moderate to vigorous physical activity of 150 minutes or more per week.

Similar observations were recently reported by other authors.  [15] They found that in patients with
type 2 diabetes, exercise under hypoxic conditions increases skeletal muscle glucose uptake and enhances post-
exercise insulin sensitivity. This confirms that regular exercise under short-term hypoxic conditions can improve
blood glucose control at a lower load than under normoxic conditions. In addition, physical training under short-
term hypoxia may increase weight loss in overweight and obese patients. Activities that can be undertaken under
hypoxic conditions include cycling, running on a treadmill with different incline angles, and strength training.

The effect of exercise on weight control has also been addressed in another recent report, which
presents an analysis of randomized trials conducted in patients with type 2 diabetes. [16]

Physical activity in pregnancy women

A group requiring special attention in physical activity programming are pregnant women with diabetes
or at risk for gestational diabetes. [17,18,19] When evaluating the relationship between pregnancy and diabetes,
it is important to determine which type of diabetes we are dealing : pregestational diabetes mellitus (PGDM) or
gestational diabetes mellitus (GDM). In pre-pregnancy diabetes it is important to determine the type of diabetes
and the type of previous treatment. In women with diabetes, pregnancy should be planned, the pregnant woman
should be under the care of a reference specialized diabetes center, and delivery should take place in units with
facilities for intensive care of the newborn of a diabetic mother. The treatment of choice in these patients,
regardless of the type of diabetes, is intensive insulin therapy using an insulin pump and continuous glycemic
measurement. Nowadays, more and more attention is paid to disturbances of glucose homeostasis in pregnant
women, which according to current criteria do not allow the diagnosis of diabetes. Since pregnancy is associated
with decreased insulin sensitivity, insulin secretion may be insufficient and disturbances of glucose homeostasis
may occur, which is defined as gestational diabetes. Early recognition of these disorders allows to reduce the
risk of complications. It should be remembered that even a very mild disturbance in maternal glucose
homeostasis can lead to fetal [17]

Glucose metabolism disorders in pregnant women are often associated with excessive body weight
gain. Two factors play an essential role in the treatment of these conditions - dietary treatment and increased
physical activity. This most often reduces insulin resistance and normalizes body weight and facilitates glucose
metabolism.

Recently spanish authors presented a publication dedicated to discussing the effects of an exercise
program on maternal weight gain and the incidence of gestational diabetes. [20] The authors confirm that
exercise during pregnancy can reduce the risk of excessive maternal weight gain and developing gestational
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diabetes. The authors suggested training 3 times a week for 55-60 min each session (training sessions should
starts from 8th weeks of pregnancy).

Physical activity in pregnant women plays a very important role in the treatment of glucose
homeostasis disorders. Many authors point out the need to educate women in this regard. [21] According to the
authors, insufficient knowledge about the positive effects of physical activity among pregnant women is
especially true for women from lower social levels. In recent years, a number of randomized trials have been
published, which have highlighted the benefits of physical activity on the course of pregnancy and the health of
the baby, based on extensive literature from many countries. The authors believe that it is best to undertake
regular physical activity already during the planned pregnancy or at its earliest stage. Phy It is considered that
more than 600 MET/minute per week is the recommended minimum of physical activity for adults.
[22]Norwegian guidelines recommend that pregnant women engage in moderate-intensity physical activity for
at least 150 minutes per week. [23]

Other authors also confirm the importance of physical activity in reducing the risk of gestational
diabetes and state that protection against this type of diabetes is greater the more physically active the patients
are. [24]

An interesting observation is the highlighting of the importance of LTPA (leisure time physical
activity) in reducing the risk of gestational diabetes. [25]According to the authors, such a criterion is 210 min
of activity per week. Such planned controlled physical activity has many benefits. One of them is the prevention
of overweight and insulin resistance.

As already mentioned it is very important in the prevention of gestational diabetes. [26]

Such physical activity also has a beneficial effect on fetus development. It helps to reduce the risk of

macrosomia. [27]

I1.  Conclusions

Physical activity in the prevention and treatment of disorders in glucose metabolism is currently a
recognized method of therapy. Many studies indicate that it should be implemented as early as possible. It
concerns both adolescent patients with glucose metabolic disorders on autoimmune background and adult
patients. The adult group includes primarily patients whose impaired glucose homeostasis is due to insulin
resistance. A very important group are pregnant patients, both those with pre-pregnancy diabetes and those with
impaired glucose homeostasis during pregnancy. The causes of these abnormalities can be very diverse. Early
initiation of therapy, including increased physical activity, is very important for the prevention of fetal
development disorders.
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