View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by DSpace at Tartu University Library

UNIVERSITY OF TARTU

FACULTY OF EXERCISE AND SPORTS SCIENCES

Hugo Clavijo Brito

OBESITY, DISEASES RELATED TO OBESITY, RISKS FOR HEALTH AND
HOW WE CAN USE PHYSICAL EDUCATION AND PHYSICAL EXERCISE
TO TREAT THEM

Bachelor thesis

Physical Education and Sports

Superviser: Eva-Maria Riso

Tartu 2013


https://core.ac.uk/display/14498399?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




INDEX:

1. INTRODUCTION........ pag. 4
2. OBESITY............ pag. 6
2.1 FACTORS THAT CAN IMPROVE THE RISK OF OBESITY...... pag. 8
2.2 NON COMMUNICABLE DISEASES (NCD).......... pag. 9
3. IMPORTANT HEALTH PROBLEMS RELATED WITH OBESITY..... pag.9
3.1 DIABETES MELLITUS........ pag. 9
3.2 HEART DISEASES..... pag.11
3.3 CANCER....... pag. 13
4. HOW TO PREVENT OBESITY IN CHILHOOD...... pag. 14
5. PHYSICAL ACTIVITY IN PERSONS WITH OBESITY....... pag. 14
5.0.1 PROPERTIES AND BENEFITS....... pag. 15
5.1 SYSTEMS TO TREAT OBESITY........ pag. 20
5.1.1 DIETARY SUPLEMENT....... pag. 20
5.1.2 OBESITY PREVENTION......... pag. 21
5.2 CONSIDERATIONS FOR PATIENTS WITH DISEASES... pag. 22
5.2.1 EXERCISE PROGRAMS FOR DIABETIC PATIENTS... pag. 23
6. CONCLUSION..... pag. 25
7. REFERENCES......... pag. 27



1. INTRODUCTION

In this study, the main point we are going to study is the obesity itself from the perspective of
a world spreading disease that can cause serious problems to the organism including even death
in severe cases, mostly focused on type Il Diabetes Mellitus, we also include heart diseases and
cancer cases, and the most important of all of this is to prove how the Physical Activity is
helping and need to be use to treat those problems as it’s a natural method that is not going to
damage the organism if all the risks are taken into consideration, and even its able to prevent

obesity if used correctly in early ages.

Obesity is a disease where the excess of fat in the body starts to cause different kinds of
problems to the health and quality of life. As the OMS stated a person is obese when his BMI
exceeds of 30kg/m2.

Some of the problems related to obesity are related to the heart, type 11 diabetes, cancer,
osteoarhritis and obstructive sleep apnea, its caused by the excess of energy that usually comes
because of the excess of calories that we eat, its also related to genes or endocrine disorders

among other things.

The main problem that we currently find is that more and more young people tend to suffer
this disease because of their way of living, everything is faster than a few decades past, basically
our rithm of life, so, they have less time to provide themselves with a healthier diet ( having
meals away and quick instead of cooking fresh food at home), and this carries a problem that

with the time may also change the metabolism, making this disease even worse.

On this study we want to find how to help these people with a proper physical training

according to their possibilities, as we have to be careful because its not possible to ask the same



intensity to a student or a person with obesity and a healthy person, also we won't base our study
just in young people as we can use it to help older people with the same disease taking into

consideration the risks that the same training could occasionate to different age people.

We will use and recommend different physical activities to the different groups as well as the
use of physical education as a method to prevent that, by that we will obtain rewards for our
body, and we will be able to evaluate the progression of these people, we need to be careful
sometimes because we will encounter different types of obesity which would affect in different

forms.

Also we want to demostrate that the best way to treat this disease is using the physical
education where we will include specials kind of trainings and a good diet, and that by that you
will get benefits for the rest of your life and not just temporary benefits that we can obtain

through medicaments.



2. OBESITY

All of this is because Obesity is one of the major several problems with public health and its
considering that it may become an epidemic if its not already, because its spreading rapidly
around the world and those rates are alarming in chilhood and adolescence, in years between
6-11 it has more than doubled and in ages from 12 to 19 more than triple (J. Hwang, Y. H. Kim,
2013)

Sedentary behavior in this matter implies a health outcome totally different to those who
actively practice moderate or vigorous physical activity, leading to a sedentary physiology, using
the accelerometer data provided by the U.S. National Health and Nutrition Examination Survey
(NHANES) it’s a bad symptom that the majority of the time during their non-sleeping time are
dedicated to sedentary behavior with a percentage of 58%, or even very light physical activity
with the 39%, getting an alarming 3% of the time where the moderate or vigorous physical
activity are practiced, taking this in consideration we could even state that the only one risk for
obesity and health problems related to that is the sedentary behavior, sadly there are more
factors, even though is alarming that inside that sedentary behavior time we can find persons

who spent more than 7 hours/day just watching the TV (Barbara Strasser, 2013)

According to the inactivity of physiology paradigms, person who doesn’t practice
exercise regulary will have increased risk of metabolic diseases in the future as we can observe
in the following graph, where sedentary behavior will push the fitness-mortality curve.
(Hamilton et al. 2007)
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For too long Obesity has been considered simply as an unbalanced energy budget, and
then we have to consider the association that takes place between the excessive food intake and
obesity, that has been beyond historical memory, and a lack of control of what we eat, and it’s
really sad because most of those beliefs still remain active in our era, all the problems that
Obesity implies has been empowered thanks to the advances in medicine and what we know
from the past century, so the main problem with this start when the effort that we realize toward
fight the obesity are not in pair with the efforts that we realize to fight other diseases, and one of
the most common causes is that we can blame the diet or the food intake that we have, other than
to find solutions to avoid that. There has been attempts worldwide to combat the obesity by
campaigns of restricting the intake of carbohydrates, energy, fats and other dietary components,
but all of this has been in vain as the numbers are growing each day like we said before, and now
it looks like an epidemic, but we also gain a good thing, that is the fear of people to become
obese, and the limited effects of anti-obesity therapy, and the knowledge of the disease made
possible that now we consider it as a life-shortening disease, without a metabolic origin, so the
scientist were persuaded for research in genetics matters as the source of obesity in humans. (X.
Remesar et al. 2000)

Figurel. We can see here a simple diagram of how the body weight is controlled, signals
from the intestine are the ones who control the hypothalamic control of food, as well as the level
of metabolites in the blood, these also control efferent signals through the sympathetic nervous
system, regulating fat mobilization and thermogenesis, for the other two major elements that
complete the picture, insulin, the main endocrine agent, and ponderostat signals coming from the

adipose tissue. (X. Remesar et al. 2000)
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Figure 1. Main mechanisms controlling the mass of body fat reserves.
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2.1 FACTORS THAT CAN IMPROVE THE RISK OF OBESITY

Genetic Factors:

Obesity in parents give between 60% to 80% chances that the child will suffer this
disease

Obesity just in father or mother, the risk low to a 41% to 50%

No obesity in parents, the risk decrease to a 9%

Environmental: The Sedentarism caused by the commaodities of the cities.
Nutritional: High consumiption of fat, sugars and low intensity of fibers

Physical Activity: Low physical activity practice

Communication: It promotes sedentary lifestyle and a high consumption of high fat
nutrients

Biological: Some people are propense to be obese

Sociocultural: It differ between cultures, in some cultures obesity can be a sign of wealth.
(Lujan et al, 2010)




2.2 NON COMMUNICABLE DISEASES (NCD)

We want to state that various investigations about NCD, that are the main cause of death in
most region, claim that not only the socio-economic level, that we can consider the most
important thing in this cause, but also the physical condition of the organism, are responsible of
that, some of the risk factors of NCD are the lack of physical activity as well as unhealthy diet
between others, that’s why even if it’s not only related to obesity we should take into
consideration that a good diet with a regular physical activity will help to prevent NCDs. (Bruno
Linetzky et al. 2013)

3. IMPORTANT HEALTH PROBLEMS RELATED WITH OBESITY

3.1 DIABETES MELLITUS

Diabetes mellitus (DM) constitutes one of the most widespread health problems in the
world, as it is estimated that its prevalence of 171 million observed in 2000 will increase to 366
million in the year 2030 " (Wild S. et al, 2004)

One of the main factors of DM are physical inactivity and obesity that are related along
with strees and genetical factors, thanks to those factors the body suffer an alteration in his
glucose homeostasis reducing the glucose tolerance where around 85-95% of the cases are
related with this. As a result of this and indenpendently from what source it comes from, the
negative hyperglycemia will negatively influence the structure as well as the function of different
organs, focusing on most of the cases on the cardiovascular, renal and nervous systems, while the

first one is the one who causes more Deaths. (P. Moungmee, 2006)

Inside the DM the two most common types are DM type | or "insulin-dependant
diabetes mellitus" and type Il "non insulin-dependant diabetes mellitus" we also can encounter a
third main form on pregnant woman without a previous diagnostic of diabetes develop a high
blood glucose level.



In this Table we can check the criteria to check the existence of Type || DM

Table 1: Criteria to check for the existence of type Il DM in Adults

2. Occurrence of symptoms like polyuria, polydipsia, and unexplained weight loss

Is known that youth with Diabetes Mellitus have poor physical activity habits, and spend

little or nearly no time in moderate to vigorous Physical Activity, and most of the time they
practice sedentary activities, provoking important implication in their future health. (Andrea
Kriska et al. 2013)



In this table we can observe different kinds of pathophysiological aspects involved in

Diabetes Mellitus type Il. (Teixeira de Lemos et al, 2012).

Hyperglycemia Hyperlipidemia Hyperinsulinemia

(Muscle, adipocytes, liver, macrophages, pancreas, etc.)

Glucotoxicity and | | Lipotoxicity and

metabolic stress | | inflammatory response
! AGEsand t RAGE I Activation of NF-xB, JNK, and
1 Activation of PKC, polyol, and  Insulin signaling p38-MAPK pathway
hexosamine pathways | GLUT translocation I Inflammatory cytokines release
1 NADPH oxidase activity (TNF-a, IL-6,IL-1p, and others)
| NADPH availability 1 Acute phase reactants (CRP)
| Antioxidant defenses (such as GSH) J, ! A;Ttl—mﬂalr;lmatm]'y
{ NO and 1 superoxide and COXs T 4 ]]}DC:)’I:O fles release
. ) — . e~ 1 Adhesion molecules
t Endothelial dysfunction resistance (VCAM, iCAM) release
Oxidative stress : ; Low-grade inflammation

Type 2 diabetes and complications

3.2 HEART DISEASES

The first indicator of CAN is a decrease in HRV (Heart rate variability) that is the

physiological phenomenon of variation in the time interval between heartbeats, if the patient

seems to have a reduced HRV this is related with poor cardiovascular health. Thanks to physical

activity we can improve the HRV, also because the reduction in BRS (Baroreflex sensitivity)
could mean a impaired regulation of blood-pressure, ANS imbalance and instability in the
myocardium, increasing the risk of cardiovascular diseases related to mortality (Christina
Voulgari et al. 2012)
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Investigation

Definition

Normal Values

5-min Recording

Baroreflex Sensitivity
BRS

Muscle sympathetic
nerve activity MSNA

sympathetic and parasympathetic influences on the
heart

Reflects the extent of change in heart rate per unit of
change in systolic blood pressure. Measured
noninvasively by the Valsalva maneuver, the neck
chamber technique (via carotid baroreceptors), and
the analysis of spontaneous variations of blood
pressure and RR interval

Measurement of efferent sympathetic activity in the
skeletal muscle at rest or in response to various
physiological perturbations. It can be directly
recorded and measured via microelectrodes inserted
into a fascicle of a distal sympathetic nerve to the
skin or muscle (microneurography) more commonly
at the level of the peroneal nerve. MSNA bursts are
related to an inhibitory effect of systole on the
arterial baroreceptors, and the burst frequency
increases during reductions in blood pressure and
vice-versa

Method (meanSD)

Heart Rate Variability Differece between the longest and the shortest R-R SDNN: 141+39 (ms)

Time domain intervals, the standard deviation of 5-min average of =~ SDANN 127£35 (ms)

measures of R-R normal R-R intervals (SDANN), and the root-mean RMSSD 2712 (ms)

intervals square of the difference of successive R-R intervals HRV triangular index:
(rMSSD) 37£15 (ms)

Spectral Analysis of ~ Components of the HRV obtained by spectral Total power

Stationary Supine analysis which provide information about both the 3466+1018(ms.2)

High Frequency
(0.15-0.4Hz): 075+203
Low Frequency
(0.04-0.15Hz):54+4
Very low Frequency
(0.003 t0 0.04 Hz)
LF/HF ratio 1.5-2.0

<3ms/mmHg:
depressed autonomic
function

>3ms/mmHg: preserved
autonomic balance
>6ms/mmHg: well
preserved autonomic
function

Women*

Age: < 24+1 year: 10+1
bursts/min

< 66xlyear: 18+3
bursts/min

Men*

Age: < 24+1 year: 25+1
bursts/min

<631 year: 3916
bursts/min

HRV, heart rate variability; SDNN, Standard deviation of the NN intervals, often calculated over a 24-h
period; SDANN, Standard Deviation of the average NN intervals calculated over short periods, usually 5
min; RMSSD, the square root of the mean squared difference of successive NNs; HRV triangular index
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overall HRV activity; BRS, baroreflex sensitivity; MSNA: muscle sympathetic nerve activity; *Ng AV,
Callister R, Johnson DG, Seals DR. Age and gender influence muscle sympathetic nerve activity at rest
in healthy humans. Hypertension 1993;21 (4):498-503.

We can talk a little about SCD (Sudden Cardiac Death), that can affect young
competitive athletes and if we take this into consideration we can deduce that its tragic because
the cause it’s a unknown cardiovascular disease, from this point we can conclude that it would be
good to restrict physical activity in subjects who may experiment this problem, but, what is the
cost of this? Although mid or moderate exercise should be good to practice and wouldn’t imply

risks, but for this we have to know the safe realm of the disease. (Marmar Vaseghi et al. 2012)
3.3 CANCER

"The alleviatory effects of life-long physical activity upon multiple cancer forms are
promising” (Pukkala et al. 1993)

There are proofs that thanks to exercise in adults who survive cancer there is an improvement
in bone health (Stone et al. 2010) as well an improvement in the immune cell function (Hutnick
et al. 2005), antioxidant defense (Meijer et al. 2002) and epigenetic factors (Campbell et al.
2007)

In a study involving 15 healthy subjects were 8 of them were provided with an exercise
procedure and 7 of them were the resting control group. Muscle biopsies is taken just after
exercise and after that at 1.5, 3, 6 and 12 hours, for the resting group muscle biopsies were taken
at the same time, the author concluded that it caused a retardation on the progression of the
tumors and on the survival time for those who practices exercises (Trevor Archer et al. 2011)

We can conclude the physical exercise as the unique type of non-pharmacologic intervention
that will improve the body immunological insufficiency in the matter of cancer, as well as
endurance and physical resistance, with this we can adapt physical activity to different types of
cancer to if not stop it completely, to retard the progression of the matter, that’s why exercise
regimes used in this subject have to be consistently directed towards individuals and varying on
ages and not towards big groups, we also have to adapt it to the particulars demands of diagnosis,
intervention and prognosis that we can find in the different stages of the autoimmune disorders.
Along with this we can affirm that in a general way nutritional and genetic intervention that

13




boost antioxidants didn’t increase life-span, in this matter physical exercise that cause even high
levels of oxy-radical damage, can increase life-span. (Trevor Archer, 2011) In the opposite side
sedentary lifestyle as we stated before, will accelerated aging, increased organ failure and
impaired immune and vascular function, along with heightened brain aging ( Brewer 2010).

4. HOW TO PREVENT OBESITY IN CHILDHOOD

In the first stages of the life as the child is not well aware of how he should do the exercise or
the sport and also they don’t know the risk of this we have to focus in some important things, and

the parents have to be well aware of this:

1. Food has to be healthy and we have to ingest water before, during and after any
kind of activity, if we focus on strength exercises they will improve the bone

mineralization

2. Moderate effort is more than enough to improve health, if we are not going to
compete as professionals in the ambit of the sport and we just want a healthy life
its more than enough.

3. It’s good to evaluate the risk and choose the perfect place and the perfect activity

for the subject.

(L.A Moreno et al, 2012)

5. PHYSICAL ACTIVITY IN PERSONS WITH OBESITY

We can define physical activity as a corporal action that produce an energetic loss
covering the basic needs of the daily life, it includes physical exercise, as a result of a program of
physical activity with the sole objective of recover or keep the good health condition, as well as

improve, we don’t have to mix it with sport, as this one is a physical activity with a competitive

14



nature and that its regulated by rules (Garcia Ferrando, 2007)

The benefits of physical activity are greatly and well known, even more when we talk
about MVPA levels (Moderate-to-Vigorous-Physical-Activity) this include at least 150 mins in 5
seasons or more, those levels are generally low, specially in some places like the US, but they
have been increasing during the recent years because they alarming growing of overweight and
obesity. (Mitch J Duncan et al. 2012)

5.0.1 PROPERTIES AND BENEFITS

Exercise can be defined as any activity that make the person generate a force by

activating any of the muscles in the human body (McArdle et al., 2000)

There is other definition of exercise where you have to plan previously what you want to
improve by doing physical activity, where it include anything from improving or maintain fitness
or boosting the inmune system to protect the body towards different diseases, including

cardivascular disease, heart diseases, diabetes mellitus and obesity (Hu et al., 2000)

One of the most importants thing about physical exercise is that thanks to that the human
body improve their immunomodulatory functions by releasing adrenaline, cortisol, growth
hormones and other agents (Handschin and Spiegelman, 2008) also the palliative effects of
training to people who have cancer can't be understimated because thanks to the improvement of
the physical function, the cardiorespiratory system as well as the big improvement in the quality
of life, the mortality and effects of the fatigue are reduced in great numbers (Hamer et al., 2009a)

Even if it’s not really strong evidence, we can conclude that thanks to the evidence of
significant benefits upon cardiorespiratory fitness, fatigue reduction, muscle strength and quality
of life in adult survivors (24 studies) this matter is really promising and in childrend (13 studies),
there was a really strong evidence related the muscular strength and cardiorespiratory fitness in
this regard about cancer. (Maddocks et al, 2010), thats why, with this its the role of exercise its

really important for patients with incurable cancer, because it will prolongue their life and make
15



it better.

In Shandong, China, there was a study, were more than 25000 children from more than
16 districs of Shandong, between 10-18 years old were involved, (14578 boys and 14452 girls)
and they were divided in group of ages from 10 to 10.9, 11 to 11.9 and so on.

Measurements for this study were driven by different teams of technicias, to obtain
height, children (without shoes) have to be near (0.1cm) to the wall with metric values. For

weight students have to be only with underwear and using lever scales. Thanks to the superior

border of the iliac crest and the lowest rib they measured the waist circumference, also Skinfold

thickness was measured using the same method in every subject.

In this table we can appreciate the % of students who practice more than 1h of Physical

Activity each day, and the classification of them between different school years.

Table 1 Distribution of PA time for students by academic stage and gender

Boys Girls
Number More than 1 h of PA per day (%) Number More than 1 h of PA per day (%)
Primary school students 4,794 1,981 (41.32) 4,713 1,753 (37.19%)
Junior high students 4,928 1,674 (33.97) 4,972 1,497 (30.11%)
Senior high students 4,856 1,344 (27.68) 4,767 1,107 (23.22%)
Total 14,578 4,999 (34.29) 14.452 4,357 (30.15%)

*Significant difference between boys and girls, P<0.01
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For more detailed information into the percentages by age we have this table, where it

show the percentage of subjects in each range of 1 year(Zhang Ying-Xiu et al. 2013).
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After the measurements we obtained this table, showing the median values of BMI in

different groups, where group 1 is the group who practices 1h of PA each day and group 2 is the
one who doesn’t. (Zhang Ying-Xiu et al. 2013).
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This show that the group who practices physical activity has a lower grade of BMI, which

is better to prevent obesity in older age(Zhang Ying-Xiu et al. 2013).

In this next one we have the Waist circumference of both groups
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Here we can observe the Skinfold thickness (SFT) for boys and girls, we have to take into
consideration that because of the puberty the boys start to gain more muscles than girls, and
that’s why we experiment that jump in the SFT(Zhang Ying-Xiu et al. 2013).
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As can be seen in the fig. students who practices physical activity for at least 1h per day

have less fat accumulated on the body. (Zhang Ying-Xiu et al. 2013).

Lastly according to the last fig. we can observe the combined prevalence of obesity and

overweight on subjects from group 2 (Zhang Ying-Xiu et al. 2013).
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According to the info obtained in the different tables we can conclude that PA plays an

important role in the prevention of overweight and obese in adolescence and reduce health risks,

the growing worldwide increase in obesity provide a strong evidence on this aspect, and its

needed to encourage the children to practice PA, and to don’t follow a sedentary life, that is the

main problem in this Era. (Zhang Ying-Xiu et al. 2013).

I'able 2 Prevalence of overweight and obesity in boys and girls with different PA time

Sex Age(years) Group 1 Group 2
Number Overweight(%) Obesity(%o) Number Overweight(%) Obesity(%)

Boys 10-12 1,981 18.78 6.71 2,813 21.61% 8.67*
13-15 1,674 13.98 5.08 3,254 16.29% 6.64%
16-18 1,344 10.79 3.20 3,512 13.15% 4.58*
Total 4,999 15.02 5.22 9,579 16.70%* 6.48%*

Gitls 10-12 1,753 12.44 2.34 2,960 14.76% 3.45%
13-15 1,497 8.68 1.40 3475 10.71%* 2.50*
1618 1,107 6.23 0.99 3,660 8.03* 2.08%
Total 4,357 9.57 1.68 10,095 10.93% 2.63%*

*P=0.05

**P=().01
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As we can observe in this Table, there is a prevalence in both overweight and obesity in
children who doesn’t practice physical, concluding that the practice of PA is one of the best

factor to treat obesity and overweight problems. (Zhang Ying-Xiu et al. 2013).
5.1 SYSTEMS TO TREAT OBESITY
5.1.1 DIETARY TREATMENT

We need to shift the energy balance to reduce the stored energy, and for this we can diminish the
energy intake or increase the energy expenditure, or in the last case by altering the overall
settings of energy homeostasis by modulating metabolic signals. The main used method for
obesity treatment has been the limitation of energy intake, using hypocaloric diets, but their

effectiveness is limited and fades rapidly with time (X. Remesar et al. 2000).

Table 1. Systems for the treatment of obesity

diminishing decreasing restrictive hypocaloric diets
energy intake energy intake

low calorie or acaloric foods

mechanical jaw wiring
barriers to intake

gastric balloon

gastroplastia

decreasing decreasing food surgical bypasses
nutrient availability absorption

drugs decreasing nutrient availability

dietary manipulation dissociated and ketogenic diets

hyperproteic diets

decreasing appetite | psychologycal methods conductist conditioning

suggestion, autocontrol and magic

anorectic drugs

increasing energy exercise
expenditure

increasing exposure to cold
thermogenesis

thermogenic drugs

modulating energy diminishing adipose | inhibition of adipocyte differentiation
homeostasis tissue mass

surgical remowval lipectomy

liposuction

localized adipose tissue lysis

immunological targeting of adipose tissue

homones / drugs modulating energy homeostasis

20



5.1.2 OBESITY PREVENTION FROM PHYSICAL ACTIVITY

The progression of obesity is thanks to the macro as well as the micro ambient, on the
macroambient the globalization seems to be the most important cause, in the other hand,
according to the microambient, alimentary models, physical activity done by the parents and the
relations with the friends from childhood, and every publicitaty aspect. It’s really important to
say that the income of the family is really important also, as well as, families with more
economic resourses have access to better aliments and to more time to do extra activities, all in
that, in Europe there has been created the “EU Platform for Action on Diet, Physical Activity and
Health” and between the field this platform include we can find the physical activity promotion,

that is the one where we will focus in this point. (L.A Moreno et al, 2012)

We usually use pyramids to represent what we should consume or what not, so for children and
adolescent it seems good to represent also what they should do in their growing up age to prevent
obesity (Fig 1.)

Strenght and Flexibility

- Pushups
- Plyometric exercises
- Martial Arts

- Dance

/ 5-7 days/week

Recreational Activities Aerobic activities
and competitions

- Relay Races - Football

- Sport Games - Handball

- Traditional Games - Voleyball

Everyday
Free time Daily activities
- Jogging - Use stairs instead of
- Play in the street Elevator
- Tumbling - Go to the school by
waeng
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In the lower level we have the exercises that they have to do with their parents, that’s
because the good influence that this could inculcate to them, it would be good to show them that
it’s better to use the stairs instead of the elevator even if the other way is easier (Thanks to that

we improve the moderate aerobic activity in children.

In the second level we will introduce recreative activities like different kind of sport
games, introducing also some kind of competition as well as aerobic activity, we hereby

recommend at least 1 hour of duration in the total time of the session.

In the third level we have to start with activities that improves the muscles of the subject,
martial arts are a really good one as they also improve their coordination and flexibility, but
other kind of exercises like dance or plyometric exercises can be used. At least we need a
minimum of 3 days per week in this aspect

Last in the top level of the pyramid we can observe the kind of activities that the children
should avoid like watching TV for long time, playing videogames, etc. because this will induce
in a sedentary behavior, and even if it’s not that noticeable when they are still kids the body get

used to that and when the growing age end it will be a real problem. (L.A Moreno et al, 2012)

Those programs have been tested in 4 investigations in Europe for a short time, and even
with the short time of the investigation they proved that there were a important improvement in
the diet and in the physical activity habits, plus if you combine diet and physical activity there
was some effect on the IMC, but not that big to be significant. (Waters E et al, 2005).

5.2 CONSIDERATIONS FOR PATIENTS WITH DISEASES

It’s really important for patients affected by DM 11 to pass a rigorous medical exam
before start to practicing sports because the increased risk they have towards coronary artery
disease and silent cardiac ischemia, even though is the patients have a good glycemic control and
no chronic complication it shouldn’t be a problem but before any kind of training program it has

to be checked according to the age of the patient
22



In the following table we can appreciate the recommendations according to the glucose

levels, it’s really important to follow them, because otherwise patients can have strong

complications

Blood glucose
levels (mg/dl)

Recommendations

=300
250299

150249
L0149

100

Do not exercise on that day

Exercise must be done with caution; if
blood glucose rises after 10 min of
exercise, exercise must be stopped.

Safe levels for exercise

Be alert for signs and symptoms of
hypoglycemia.

Mo exercise

5.21 EXERCISE PROGRAMS FOR DIABETIC PATIENTS

Exercise programs should have mostly aerobic endurance exercises, that improves

fitness, muscular strength, and endurance, helping to the modification of the body composition,

and as we are talking about patients with type Il DM they have to be combined with resistance

training, but we have to avoid high intensity exercise when the patient is associated with DM (C.
Nakhanakhup et al, 2006)

In the following table we can appreciate the different kind of aerobic exercises that we

can use with the patient and the different intensity at what the exercise has to be done, there is

also the time needed and the frequency of the activities (C. Nakhanakhup et al, 2006)
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Type Duration Frequency Intensity

Aerobic exercise such as walking, At least 30 min/session 3-5daysa 40-60% VO3 max or RPE 1016 or 50~
running, bicycling, swimming or 150 min/week week 70% of maximum heart rate
90 min/week >60% VO, max or >70% of maximum
heart rate
Resistance 1015 repetitions 2 days a week 40-50% of 1 RM
Warm up/cool down 5-10 min Before and Low intensity

after exercise

Depending on what we want to improve we should apply one kind of exercise or another
as well as the sessions and the time, so for cardiovascular performance the best is something
between three or five sessions each week as well as introduce some physical activity in the daily
routine helping the fat consumption involving a loss of weight, but as we stated before some
patients are not able to perform those kind of exercises like with blood glucose higher than
300mg/dl, congestive heart failure, uncontrolled arrhythmias, severe valvular malfunction, or an

aerobic capacity lower than 5 METs, and it’s totally forbidden for them to do those activities.
(C. Nakhanakhup et al, 2006)

When we want to focus on resistance training it’s well known that between ten or fifteen
repetitions for each group of muscles and with a ratio in endurance/resistance of 3:1, and taking
into consideration that the intensity has to be around 50% of 1 RM. (C. Nakhanakhup et al, 2006)

If we speak about patients with severe complications in type 11 DM we have to restrict a
lot of kind of exercises but still we can do some for them from the point of physical activity, this
table will show what kind of exercises they will be able to perform. (C. Nakhanakhup et al,
2006)
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Clinical manifestations Exercise recommendation

Peripheral Numbness, tingling, coldness, buming pain, hypersensitivity Non-weight-bearing exercise such as
neuropathy to touch swimming, bicycling
Autonomic Incomplete bladder emptying, stomach and bowel problems, Exercise stress test is necessary before
neuropathy orthostatic hypotension, sweating starting an exercise program.
Diabetic Scar tissue in the retina Contraindication in vigorous aerobic
retinopathy and resistance exercise
Cardiovascular Occurrence of chest pain Exercise stress test
disease
Hypertension Blood pressure higher than 140/90 mmHg Breathing technique during resistance
exercise should be trained
Dyslipidemia Increased plasma levels of VLDL and TG, decreased plasma Low intensity and prolonged exercise
level of HDL

Both Aerobic and resistance exercise when applied to diabetic patients has to be adjusted
individually, that’s it, every patient will have different clinical status and that’s why we have to
check every aspect of that before applying a different method of training to them, thanks to the
regular physical exercise we hereby encourage the positive adaptation of the organism to the
control of blood glucose concentration, insulin action, muscular strength and exercise tolerance,
to produce beneficial effects the physical activity or exercise has to be performed inside steps of
40%-60% of intensity and a global duration of 150 mins per week, it’s important to pay attention
on the level of glucose on blood before the exercise and after it as we have to prevent
hypoglycemia, more important is the re-hydration of the body, before, during and after the
physical activity, as well as pass a medical study where we can identify any complication related
to cardiovascular functions which may be risky if a not taking into consideration before setting
the exercise program, also we need to include diet control, and lifestyle to make it better. (C.
Nakhanakhup et al, 2006)

6. CONCLUSION

It’s showed in the work that one of the most dangerous diseases in the world is the
Obesity because it not only affect to the shape of our body, but to the health, and its present in an
innumerable kind of diseases as Diabetes or Heart Diseases as well as it can directly affect
patients with cancer or help to the development of it, and along with genetic or biologic factors
the biggest cause of obesity is the sedentary life and the bad nutrition because of the rhythm of

life, that has become fast and easy in this society we live now, that’s why it’s really important to
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educate the children in the art of doing physical exercise because as we can see it help to prevent
obesity in older ages as well as maintain a good health condition in them, with this we also can
conclude that thanks to the physical exercise, not only we will be able to get rid of the obesity
but also we can fight the different diseases without the needing of using any kind of medicament
or drugs because just by doing physical exercise our capacity of life and our immunological
system get improved in high ranges, gaining great benefits for health even if we don’t have a
disease, and reducing the risk of futures health problems in our organism, even so we need to
take into consideration different medical status of the people we want to apply the physical
training to avoid risks, and to see what kind of exercise we can use with them in all the cases
even if it’s a small improvement, there has been an improvement in their condition, in their

health and in their life in general.

6. KOKKUVOTE

Rasvumine on Uks ohtlikumaid haigusi maailmas, kahjustades mitte ainult valimust, vaid
ka uldist tervislikku seisundit. Rasvumise suurim riskifaktor on istuv eluviis ja vale toitumine,
mille pdhjuseks on sageli tanapéevane eluriitm. Rasvumise ennetamiseks on oluline 6petada lapsi
tegelema spordiga ja putda sailitada liikumisharjumus kogu eluks. Liikumine aitab ennetada
mitmesuguseid haigusi, mdjudes soodsalt immuunsisteemile ja tdsta elukvaliteeti ning
vahendada vajadust ravimite jarele. Krooniliste haiguste all kannatavatele inimestele treeninguid
korraldades tuleb silmas pidada nende seisundit, et tervis ei halveneks ja ka vaikesed edusammud

on nende elukvaliteedi ja toimetuleku seisukohalt olulised.
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