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Abstract

Childhood obesity is a global problem, with its prevalence in the developed world increasing fourfold in recent decades.
Obesity in children is defined by the Body Mass Index and is responsible for many physical and psychological problems,
as well as for reduced perceived quality of life. In recent years, it has become increasingly worrying that diseases
affecting adult populations, such as diseases of the cardiorespiratory system, also affect children, as well as the health
of adults who have been obese children. The involvement of physiotherapists in the treatment of obesity in children and
adolescents can lead to a more understandable assessment and improved care and treatment of obesity.
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1. Introduction

The prevalence of obesity in children and adolescents has increased 3 to 4 times in the last 3 decades in the United
States. In Europe, the current prevalence of overweight or obesity in preschool children is between 8% and 13%. These
populations are at greater risk for endothelial dysfunction, hypertension, insulin resistance, cholecystolithiasis, hepatic
non-alcoholic fatty liver disease, and respiratory and orthopedic disorders, as well as psychosocial, psychosocial, or
psychiatric).

Non congenital cardiovascular disease (CVD) should be rare in children, but it is becoming more common in
combination with the increase in childhood obesity. Obesity in children is defined as a body mass index (BMI) at or
above the 95t percentile for age and gender. Most troubling, however, are reports that childhood obesity is often
accompanied by concomitant cardiovascular abnormalities, suggesting that the problem is not just a future or long-term
risk of CVD but rather a comorbidity that requires immediate attention to prevent progressive harm. cardiorespiratory
system in childhood (Cote et al, 2013). The World Health Organization defines the Healh Related Quality of life (HRQOL)
as the quality of life of a person related to his physical, mental, and social well-being.

The concept of HRQOL is outside the International Classification of Disability and the Functioning of the World Health
Organization. However, HRQOL measures usually include various elements of the International Classification
Framework, in particular those related to activity (ie specific task performance) and participation (ie in real situations),
although less frequently they include elements related to normal bodily functions (for example, neuromusculoskeletal
function and pain) or contextual factors (environmental and personal). A chronic health condition can have a variety of
effects on a person's functioning. A health condition can cause significant damage to bodily functions, although the
individual may still be able to participate fully in community life and report HRQOL. In contrast, other individuals with
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mild physical disabilities may report significant participation limitations and impaired HRQOL. Therefore, it is
important to consider the impact of a health condition such as obesity on all aspects of functioning (Tsiros et al, 2009)

Therefore, children and adolescents who are obese and intend to dicrease their level of physical activity should be
evaluated and monitored by physiotherapists, due to their knowledge of pathology, pharmacotherapy and exercise
physiology. The systematic involvement of physiotherapists in the treatment of obesity in children and adolescents can
lead to a more understandable assessment and improved care and treatment of obesity at the community level,
especially in children and adolescents with increased health care needs (Hansen et al, 2015) .

The purpose of this study is the literature review on the role of the physiotherapist in the effort to improve the lives of
obese children, which affects the cardiorespiratory system, and the critical evaluation of the proposed methods.

2. Methodology

2.1. Selection of studies

Included studies met the following criteria: focused on children or adolescents (up to 21 years old), estimated weight
(eg weight, BMI, body fat and skin aspects) HRQOL evaluation (either parental proxy or self-report) and HRQOL report
on weight status. Studies were also were included that correlated the above data with both effects on the
cardiorespiratory system and the necessary physiotherapy interventions and their effect on the quality of life of
children. The search was made between English and Greek spelling, dissertations, or abstracts. The keywords used were
[Obese children OR adolescents] AND [Cardiorespiratory system] AND [Obese children OR adolescent] AND
[Cardiorespiratory system] AND [Physiotherapy]. The databases were Pub med and Google Scholar.

2.2. Measurement and Patterns of Obesity in Children

Although the etiology of obesity is multifactorial, it can simply be defined as excess body fat (or fat). Adipose tissue (AT)
is one of the largest organs in the body and provides protection and support to other organs and acts as endocrine tissue.
Adipose tissue development is a dynamic process. The first fat cells, also called fat cells, appear during the endometrial
period and continue to grow and expand throughout life. Although the increase in AT at each stage of development
follows a general pattern that is specific at this stage, studies have shown that fat deposition in prenatal and infant life
follows childhood and then adulthood. Many ingredients have been shown to contribute to the healthy (or unhealthy)
development of AT, including genetic factors as well as prenatal and postnatal exposure to diet, lifestyle, and
environmental factors. are dynamic processes, beginning in the second trimester of pregnancy and extending
throughout life within a lobe through differentiated progenitor or mesenchymal cells (Orsso et al, 2020).

Anthropometry is used as a substitute measure to reflect the amount of fat. In clinical practice, BMI is expressed as a
population-based percentage for age and sex, and defines either overweight (85th percentile) or obese (95th percentile)
individuals, with some researchers defining severe obesity at 99th percentile. . The reference standard and limits used
may affect prevalence estimates. For example, from the 2004 Canada data, the prevalence of obesity and obesity was
35% using growth curves from the World Health Organization, 26% using the International Obesity Group, and 28%
using the Centers for Disease Control charts. US use of BMI is believed to have high specificity but low sensitivity in
detecting high fat (McCrindle, 2015).

Estimating waist circumference and normalization as either age and racial percentage, waist-to-height ratio, or waist-
to-hip ratio have similar correlations with fat level with BMI when used alone. They may have a stronger association
with the associated cardiometabolic risk when used in conjunction with BMI. It must be acknowledged that the
relationship between fat and cardiovascular risk and cardiovascular outcomes is continuous and non-linear, and
therefore the relative limits loosely reflect the turning points where the risk intensifies and accelerates. In addition,
especially in children, cross-sectoral assessments are less important than longitudinal trends, reflex duration, and
exposure intensification. Other measures that are less commonly used in clinical practice may include thickening of the
skin folds, bioelectrical impedance, X-ray dual energy X-ray scan, and MRI. The location of fat deposition, especially
ectopic fat, can have a significant effect on cardiometabolic risk and vascular health (Lim & Meigs, 2014).

3. Childhood obesity and cardiorespiratory dysfunction

Although high fat may lead to cardiovascular disease, much of the risk is due to relevant cardiovascular risk factors. In
addition to the quantitative and qualitative aspects of adipose tissue, anatomical and functional abnormalities
contribute to a pathophysiological process called lipopathy. The presence of cardiometabolic disorders varies between
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individuals with the same degree of fatness, and environmental, behavioral, and genetic factors may play a role.
Lipopathy can be indicated by the presence of inflammatory markers, markers of oxidative stress, altered levels of
lipokines and endocrine abnormalities, especially insulin resistance, ie all conditions that have been observed in obese
youth. These disorders can lead to combined dyslipidemia (high triglycerides, low-density lipoprotein [HDL], high non-
HDL cholesterol, and elevated low-density lipoprotein [LDL]), which is manifested in hypertension and type 2 diabetes.
obese young people. These risk factors and the oxidative stress-related inflammation associated with lipopathy
contribute to endothelial dysfunction and the onset and acceleration of atherosclerosis (McCrindle, 2015).

Endothelial dysfunction is a key early stage in the development of cardiovascular disease and can be evaluated non-
invasively using techniques such as flow-mediated vasodilation (FMD). Increased arterial stiffness, which is associated
with an increased risk of heart disease in adults, occurs with aging, but may also be due to higher levels of certain risk
factors. An indication of arterial stiffness can be obtained by measuring the compliance or distance of an arterial
segment, pulse wave velocity (pulse wave velocity, PWV) or the timing and magnitude of wave reflection (pulse wave
analysis) (Ayer etal, 2015).

Although it may take decades for an obese child to develop clinically evident cardiovascular disease and events, obese
young people have been shown to show an acceleration of atherosclerosis. Non-invasive markers of early subclinical
atherosclerosis have proven to be useful tools for determining the mechanistic correlations and the effect of
interventions on children and adolescents, and there are recommendations for standardized assessment in the research
environment. Cross-sectional case-control studies have confirmed that obesity and associated cardiometabolic risk
factors in childhood are associated with the presence of endothelial dysfunction and are assessed using flow dilation,
increased arterial stiffness, and increased incidence of stenosis (increased incidence).

4. Physical therapy and quality of life in obese child

Studies have shown that obese young people have poorer HRQOL than normal weight people, with studies in some
obese teens suggesting they have HRQOL similar to people with cancer. Weight gain has a moderate to strong negative
effect on HRQOL in pediatric populations, where reductions in HRQOL are evident as soon as the BMI is above healthy
normal limits. When examining HRQOL subgroups, studies consistently report that obese young people have reduced
physical activity compared to their normal weight counterparts. Aggregate analyzes and individual study findings
suggest that a moderate to strong inverse relationship between weight status and physical function, with increasing
weight status having a detrimental effect on physical function (Hansen et al, 2015).

The main goal in the treatment of obesity is to ensure weight loss to reduce health risks, as mentioned, to maintain a
proper body weight and to avoid weight renewal. The treatment of obesity aims to reduce body weight by about 5 to
15% of the initial weight for a period of 6 months. A negative energy balance is achieved by reducing energy intake from
food (limiting calorie intake with food) and / or increasing energy expenditure through muscle work (physical activity).
Training programs for obese patients should include consultation with a physician to rule out contraindications to
exercise. People with cardiovascular disease are advised to evaluate exercise tolerance based on the exercise test.
Assistance for obese patients requires the cooperation of an interdisciplinary team, including physicians, dietitians,
psychologists and physiotherapists, who should prepare an adequate training program on existing diseases (Cieslinska-
Swider, 2015).

The purpose of including physical activity in the weight loss program is to increase energy expenditure and reduce
excess fat, which is best achieved with continuous aerobic exercise using large muscle groups. It is important to
encourage children to do regular exercise because, the habits that are cultivated during childhood are transferred to
adulthood and thus to the prevention of many diseases such as cardiorespiratory disease, high blood lipids and
hypertension (Khan et al, 2016).

Obese children and adolescents are less involved in an active lifestyle. For children and young people, physical activity
includes individual play, group games, sports, physical work, leisure, physical education or scheduled exercise, as part
of family, school and community activities. The WHO recommends that children aged 5 to 17 should be physically active
for at least one hour at a moderate intensity each day. Most daily physical activity should be aerobic. Intense activities
should be integrated, including those that strengthen muscles and bones at least 3 times a week (WHO, 2010).

Exercise amounts longer than 60 minutes provide additional health benefits. Sedentary behavior in children, 5 to 18
years old, seems to be associated with weight gain, decreased aerobic capacity, lower self-esteem and learning ability.
Itis also recommended that children under 5 years of age be physically active for at least 180 minutes a day throughout
the day. For children under 5 years of age the effect of sedentary behavior seems to be associated with increased weight,
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and negative cognitive and psychosocial development, events that also contribute to the reduction of perceived quality
of life (Pate et al, 2008).

Physical exercise in children 5-17 years old contributes to the formation of a healthy cardiorespiratory system, to
positive results in blood lipids, to the reduction of body weight and to a healthy musculoskeletal system. Physical activity
also has a positive effect on mental health, improving self-control in obese children, excessive symptoms of depression
and anxiety, and promoting improved self-esteem (Rauner et al, 2013).

Overweight / obese children have the same health benefits from physical activity as normal weight children. However,
musculoskeletal problems and symptoms or other obstacles can limit the time of physical activity. Low physical activity
seems to be a risk factor for developing overweight / obesity and physical activity therefore prevents the development
of obesity. Aerobic exercise reduces the amount of body fat. Even though the scientific data on the frequency, duration
and intensity of physical activity is limited, a healthy physically active lifestyle combined with a balanced diet can reduce
the risk of childhood obesity and contribute to healthy growth. . There is evidence that physiotherapy sessions and
multidisciplinary interventions, including physiotherapy, are significantly effective in improving activity levels and
body mass index (Nooijen et al, 2017).

As experts in movement and exercise, and with full knowledge of functional anatomy and pathology and its effects on
all systems, physiotherapists have the specific ability and know-how to promote, guide, adapt and manage physical
activity, especially in children and young people with chronic health conditions. Physiotherapy is traditionally delivered
in a variety of settings: communities, including care centers and individual homes and space in primary care and
hospital. However, today we face new challenges related to epidemic levels of physical inactivity among children and
young people. It is therefore necessary to identify other areas in which physiotherapy should be provided (World
Confederation for Physical Therapy, 2018).

Physical education programs in schools have been recognized as an important tool for raising awareness of physical
activity that improves health. There is evidence that the quality of such programs is important for the outcome of
physical education training programs. With their extensive knowledge of promoting, guiding, and managing physical
activity for children with disabilities, physiotherapists are excellent partners in developing, implementing, and
monitoring high quality physical education programs in schools. In addition, physiotherapists have a specific ability to
demonstrate the relationship between physical activity and health, and work with defined physical activity to achieve
health and well-being (Heckman et al, 2010).

5. Conclusion

Overweight and obesity in childhood and adolescence is a major and growing public health problem worldwide. High
fat in youth is indicated in clinical practice with the body mass index at appropriate percentages set for age and gender,
although waist measurement may be a further tool. High fat can lead to obesity in young people, with associated
increases in inflammation and oxidative stress, changes in lipokines and endocrinopathy. This manifests as
cardiometabolic risk factors in patterns similar to those seen in obese adults. Obesity and cardiometabolic risk factors
have been shown to be associated with vascular changes indicative of early atherosclerosis and ventricular hypertrophy,
dilatation, and dysfunction. These cardiovascular effects are evident in youth, but childhood obesity is also predictive
of similar effects in adulthood.

Obesity is a complex disorder with many related complications, and even if the obese child achieves a healthy adult
weight, he or she is still at risk of significant morbidity. Overweight children are more likely to grow up as overweight
adults. Obesity during adolescence has been found to increase stereotypes and can lead to low self-esteem and
depression. Psychological problems, combined with reduced ability to exercise, lead to lower health-related quality of
life.

All of the above lead to the conclusion that the adoption of a healthy lifestyle and weight loss is a necessary condition
for increasing the quality of life in obese children.

Fitness training is required to avoid complications that may occur due to obesity. Training and strengthening exercises
are required to increase endurance in obese children and reduce body fat. A physically active lifestyle as a child
promotes a healthy lifestyle and disease prevention. Obese children are less physically fit than normal weight children
and physical inactivity is a major factor in childhood obesity. Regular physical activity has been linked to maintaining
optimal metabolic function and plays an important role in a child's social and mental development.
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Physiotherapists, who have the ability to promote, guide, and manage physical activity for children with disabilities, can
be excellent partners in developing, implementing, and monitoring high-quality physical education programs in schools,
homes, and community structures. In addition, physiotherapists have a specific ability to demonstrate the relationship
between physical activity and health, and work with defined physical activity to achieve health and well-being.
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