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1 INTRODUCTION
1.1 CHILDHOOD OBESITY: AN EPIDEMIC FOR BRAZILIAN PUBLIC HEALTH
1.1.1 Obesity

Obesity is a chronic non-communicable disease, considered a major public health problem
worldwide. It is defined by the World Health Organization as the accumulation of excessive adipose
tissue, which negatively influences the life of the individual, which can lead to the development of
numerous diseases and early death. It is a multifactorial pathology that includes psychosocial,
metabolic, nutritional and genetic aspects (GARRIDO; MOTTA, 2021).

There are quantitative methods capable of classifying the individual's weight, among them is
the calculation of the Body Mass Index, which is a measure used to identify if the weight is within the
ideal. It is known that values between 25 and 25.9 kg/m? indicate overweight, above that, it is already
considered obesity and, greater than 40 km/m?, it means morbid obesity (MINISTRY OF HEALTH,

2020). In addition, there are other methods that are based on the measurement of central and localized
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fat, called waist circumference, and also on the waist-to-hip ratio (SAADATI; SABOUR;
MANSOURNIA; MEHRABI; SAEED; NAZARI, 2021).

1.2 CHILDHOOD OBESITY

Faced with the intense process of changes in eating habits, society faces a significant increase
in obesity, which has impacted adults as well as children (ALMEIDA; RANGE; COAST; ALLEYS;
MARTINELLI; LEAL, 2019). In this scenario, overweight has become the factor of greatest concern
in child development, since it is one of the main precipitating causes for the development of chronic
non-communicable diseases in adulthood (PEREYRA; GOMEZ; JARAMILLO; FERREIRA, 2021).

According to Silva, Almeida and Costa (2021), breastfeeding during the first six months of life
is essential for the health of infants during childhood and also in adulthood. Wagner, Rossi, Hinnig,
Alves, Retondario and Vasconcelos (2021), in their study, corroborate the above, in which it shows
that breast milk has a better hormonal response when compared to other types, which also influences
the better process of adaptation to the diet when the breastfeeding period ends. In addition, it describes
that children who were breastfed in less than six months of life, had a lower amount of a hormone
adiponectin, which is secreted by adipose tissue and is closely related to obesity and type 2 diabetes
mellitus.

Previous studies indicate that obesity was more prevalent in urban areas and those with higher
purchasing power due to industrialization and easy access to processed foods. On the other hand, the
panorama has now changed, in which rural and low-income areas also have a high predominance of
the aforementioned disease (ALMEIDA et al., 2019). Therefore, Pereyra et al. (2021) states that there
are several causes that imply the appearance of puerile overweight, such as ceasing exclusive
breastfeeding before six months of age and early inclusion of milk formula and solid foods in the
infant's diet. These factors may be related to low quality and even non-adherence to prenatal care
(ALMEIDA et al., 2019). There are also alterations during pregnancy, such as the presence of
gestational diabetes mellitus and smoking, as well as environmental factors, such as low psychosocial
and family educational level.

Thus, it is known that the family's eating habits directly influence children's excess weight.
Factors such as the consumption of ultra-processed foods, the inclusion of industrialized beverages,
such as soda and ready-to-drink juices, and a sedentary lifestyle, influence the increase in obesity. In
addition, there is a scenario in which there is a decrease in the consumption of natural products such
as fruits, vegetables and greens, which, when added together, further increase the prevalence
(HENRIQUES; BRULANDY; DAYS; O'DWYER, 2020). In addition, at this stage, children tend to
copy their parents' behavior, so it is believed that the family's eating habits contribute to the formation

of the child's eating habits (LAGARES et al., 2021).
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Silva et al. (2021) in their study corroborates what was stated by Lagares et al. (2021), in which
he explains that nutritional behavior, during the child growth phase, is subject to external influences,
due to the fact that there are other people responsible for preparing meals. In this sense, it is understood
that there is a need to act in a preventive way during early childhood (PEREYRA et al., 2021). It is
believed that the intervention carried out during the childhood period and, especially, during the pre-
pubertal phase, can reduce this increase, impacting on beneficial changes in the growth phase, and on
the adoption of healthy habits, culminating in the reduction of chronic diseases in adult life (RITO et
al., 2019).

In the psychological sphere, the quality of life of obese children is directly impaired, especially
in the social sphere, since there is still a lot of prejudice, and it also implies school learning (BAGGIO
et al., 2021). In this sense, parents find themselves in a delicate situation, in which they feel the need
to refer their children for psychological care and follow-up, given the concern that this will become a
psychiatric problem, such as depression and anxiety.

As previously mentioned, childhood obesity can lead to the onset of chronic diseases such as
hypertension, type 2 diabetes mellitus, hepatic steatosis, cardiovascular changes, mental suffering, in
addition to influencing the emergence of complications during adult life. Freitas, Silveira, Santana,
D'Angelo, Haikal, Monteiro-Junior (2020) corroborate the above and state in their study that there is a
high probability of obese children becoming adults with a BMI greater than or equal to 30.0 and 34.9
km/m?, in addition to having a higher chance of developing complications. Thus, this scenario
culminates in the overload of the public health system, both in terms of volume of patients and in the
increase in expenses, making it essential to invest in resources for the prevention of obesity, especially
with regard to primary care, in order to relieve specialized secondary and tertiary care services

(BAGGIO et al., 2021).

1.3 EPIDEMIOLOGY

According to the Ministry of Health (BRASIL, 2020), women have a higher prevalence of the
disease, a fact that increases with age, in addition to the fact that, between 2006 and 2019, there was
an increase in the incidence of obesity, with an increase of 72% in this time interval.

The Brazilian Association for the Study of Obesity and Metabolic Syndrome (ABESO, 2019)
corroborates the above, which states that 20.7% of people are women, and 18.7% are men. It adds that,

in Brazil in 2019, there were 19.8% of obese people, and 55.4% were overweight.
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1.4 BODY WEIGHT REGULATION

It is known that body weight is regulated by several systems that act concomitantly, the main
ones being the Central Nervous System, through the action of the hypothalamus, considered the center
of weight regulation, the gastrointestinal tract and adipose tissues.

The hypothalamus is responsible for emitting chemical and nervous signals, and for receiving
those from the periphery, acting to regulate hunger and basal energy expenditure. In this place, there
are two complexes that act in a complementary and antagonistic way, called catabolic and anabolic
pathways. The first is stimulated by leptin, which is a peptide produced by fat cells, which acts on the
hypothalamus, responsible for satiety and increased metabolism, resulting in a decrease in food intake.
The second, on the other hand, is stimulated by ghrelin, a hormone produced by the cells of the stomach
and intestine, associated with hunger, that is, it is an appetite stimulant, it acts to reduce appetite. This
pathway is inhibited by leptin (YAGAN; TAS; AYYILDIZ; KARAKAHYA; NOYAN, 2017).

When ingested in excess, calories from food are stored in adipocytes as triglycerides. The
higher the caloric output, the more these cells will hypertrophy and, as a regulatory mechanism,
negative feedback occurs, since only a certain amount of fat can be stored. From the moment
adipocytes reach this storage threshold, pre-adipocyte recruitment occurs (GOLDMAN; AUSIELLO,
2012).

1.5 PATHOPHYSIOLOGY

Obesity occurs when caloric intake exceeds your metabolic expenditure. As it is a multifactorial
chronic disease, environmental, psychological, and behavioral aspects also contribute to its onset. As
previously explained, the body's metabolic regulation occurs in a balanced way, with agonist and
antagonist systems that work mutually.

With excess calories ingested, the body initiates the energy storage mechanism in the form of
triglycerides in adipocytes, culminating in fat accumulation. In addition, there is an imbalance between
ghrelin and leptin, in which, in overweight or obese people, there is an excess of ghrelin and a leptin
deficiency, that is, the individual does not feel satiety, despite eating, and is continuously hungry, even

maintaining intake (GOLDMAN; AUSIELLO, 2012).

1.6 RISK FACTORS FOR THE EMERGENCE OF CHILDHOOD OBESITY AND THE IMPACT
OF FAMILY EATING HABITS ON CHILDREN'S LIVES

Genetic predisposition is undoubtedly a considerable risk factor for the development of obesity,
but the emergence of cases associated with this pathology cannot be explained by heredity alone. We
can list other factors considered important that contribute to a greater energy intake by the pediatric

population, which is the ease of access that these children have to food and food institutions, eating
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associated with a sedentary lifestyle, infants increasingly deciding on their own diet, exaggeration of
foods offered at each meal and support for physical activity (MAHAN; RAYMOND, 2018).

It is important to note that 95% of people who develop obesity are due to nutritional causes,
which can be termed as simple or exogenous. Exogenous causes are closely related to sociocultural
factors, a lifestyle that combines a lack of physical activity with inadequate nutritional habits. The
remaining 5% of people are affected by the so-called endogenous obesity, that is, the one that is related
to hormonal changes that the individual presents (ROCHA, 2013).

For Mahan and Raymond (2018), the influence of the family in the generation of good eating
habits in children is not restricted only to the food selection that adults will promote. The habit of
having meals with the whole family gathered around a table contributes a lot to the consolidation of a
healthier lifestyle. Infants who have the habit of having meals with their family members tend to
consume less soft drinks and fried foods, and on the other hand, there is an increase in the intake of
fruits and vegetables, thus resulting in a positive influence on the nutrition of these children, perhaps

avoiding overweight.

1.7 COMPLICATIONS OF CHILDHOOD OBESITY

According to Rocha (2013), in recent years there has been a significant increase in the number
of overweight and obese children and adolescents. The importance of a professional team evaluating
these infants on a routine basis is necessary. The increase in the number of children affected by obesity
disturbs health professionals as it increases the risk of them becoming overweight adults with several
associated morbid conditions.

The addition of foods with a significant caloric content associated with the encouragement of
physical activity contributes to the establishment of obesity and overweight in society in general,
especially in the pediatric population, which will be exposed to anticipated complications such as type
2 diabetes mellitus, dyslipidemia, systemic arterial hypertension, obstructive sleep apnea, and even
some types of cancer (CHAVES; FREIRE; SNOWS; OLIVE TREE; FREIRE, 2019).

It is observed that the lack of sun exposure or increased use of sunscreen causes a low
concentration of vitamin D in overweight children, and that this causes the appearance of systemic
inflammatory mediators reducing insulin sensitivity pathways, aggravating or causing the development
of type 2 diabetes mellitus, thus requiring vitamin D dosage control and supplementation if necessary
in overweight children (MAHAN; RAYMOND:; 2018).

According to Mahan and Raymond (2018), excess weight in children can lead to psychosocial
problems and also increases the favoring of the emergence of chronic diseases that will affect the life

of this infant until adulthood. When we talk about psychosocial problems, we highlight several
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situations that can affect the child, such as discrimination, depression, diminished self-esteem and low

socialization.

1.8 ESTABLISHING THE DIAGNOSIS OF CHILDHOOD OBESITY

The diagnosis of childhood obesity can be achieved through anamnesis, data on the child's
nutrition, physical data of the child such as weight, height, Body Mass Index (BMI) and abdominal
circumference. Complementary tests may be requested to deepen the research on the causes of obesity
and to better investigate data on body composition, as well as to evaluate the most frequent
complications related to childhood obesity, such as non-fatty liver disease, dyslipidemia, type 2
diabetes mellitus, arterial hypertension, polycystic ovary syndrome and obstructive sleep apnea
syndrome (WEFFORT; OLIVE TREE; REGISTRAR, 2019).

According to Weffort ef al. (2019), after obtaining anthropometric measurements, the child's
nutritional status should be classified by BMI. BMI values can be represented in percentiles and z-
scores, and are related to the sex and age of the child (0 to 19 years). Children between 0 and 5 years
of age with obesity have a BMI between the percentiles above 99.9 or a z-score above +3. Infants over
5 years of age to 19 years of age are classified as obese when their BMI is between the 97th and 99th
percentiles, or a z-score between +2 and +3. Figure 1 shows the relationship between BMI, percentiles,

z-score, and age.

Figure 1 - Classification of nutritional status according to BMI/AGE by percentile and Z-score.

Fercentil —— 1::;;;1::.:5 1?1;::;:;!:
= 85e =97 =+1e=+2 Risco Sobrepeso Sobrepeso
=087 e =009 =+2 8 = +3 Sobrepeso Obesidade
=999 = +3 Obesidade Obesidade grave

Fonte: CENBRAP (2020).

1.9 LIFESTYLE CHANGES IN THE TREATMENT OF CHILDHOOD OBESITY

Infants who have a Body Mass Index (BMI) with the 85th percentile or higher than this value,
with complications due to overweight, as well as those who have a BMI with the 95th percentile or
higher need a more careful evaluation under the genetic, psychological and endocrinological aspects
inherent to it, as well as we must be aware of the aggravations that arise after the onset of obesity as
hypertension, type 2 diabetes mellitus, dyslipidemias, sleep apnea and orthopedic problems. It is worth
noting that the presence of a professional specialized in pediatric obesity is necessary when such

complications mentioned above in relation to morbidity are severe, thus seeking to make a careful
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assessment of the child's health status, proposing changes in the child's lifestyle to improve their
prognosis in the face of this disease (MAHAN; RAYMOND:; 2018).

For Mahan and Raymond (2018), the essential pillar of the treatment of excess weight in infants
is not only to achieve an ideal BMI, but also the implementation of physical exercises in a precise way
and a healthy nutritional habit. The treatment changes according to the child's age, up to 7 years of age
we have one type of conduct, and after 7 years of age we observe another form of procedure. In infants
up to 7 years of age, without complications secondary to obesity, the main goal is to maintain body
mass until the child grows in stature, causing a decrease in BMI. However, if they worsen or BMI
greater than the 95th percentile, the decision is to lose body mass. A similar approach applies to
children over 7 years of age, where we observed that if they have a BMI with a percentile between 85
and 95, the maintenance of body mass is present, and if they exceed the BMI 95th percentile or present

complications secondary to obesity, it is recommended that they lose 450g per month of body mass.

1.10 PHARMACOLOGICAL APPROACHES TO CHILDHOOD OBESITY

According to Weffort et al. (2019) The therapeutic approach should be instituted in an
individualized and gradual manner, always in partnership with the patient's family, leaving aside rigid
and restrictive dietary plans. The nutritional plan should advocate a balanced diet, providing all the
necessary nutrients for the child to develop in a healthy way, not forgetting the importance of choosing
foods already present and the child's eating habits. The role of the family is pertinent in the whole
process of changing the child's nutritional behavior, because acting with patience, discipline and
determination will provide modifications in the concepts related to food already instituted in the child.
In addition to nutritional education, a sedentary lifestyle must also be fought. It should be encouraged
that the child should exercise preferably outdoors by taking walks or bike rides, and apply effective
control over the time spent in front of the TV, video games and computer.

Drugs prescribed for weight loss act on the central nervous system and need to be used in
association with changes in eating habits and lifestyle, as well as regular physical exercise. It should
be made clear that in Brazil there are currently no drugs approved for pediatric use. However, the
therapeutic prescription can be used in infants who have severe obesity with comorbidities such as
depression, associated binge eating. Among the drugs that we can use, we have two groups, the anti-
obesity drugs represented by sibutramine, orlistat and liraglutide, and the drugs with indirect action on

obesity portrayed by topiramate, ritalin and SSRIs (WEFFORT et al., 2019).

1.11 INDICATIONS FOR BARIATRIC SURGERY IN CHILDHOOD OBESITY
In 2013, the Ministry of Health issued an ordinance allowing bariatric surgery in adolescents

aged 16 and over, based on some criteria, such as BMI greater than 40 or BMI between 35-40 with the
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presence of comorbidities such as associated dyslipidemia and diabetes, patients who have failed
dietary and pharmacological treatment for at least two years, and patients who already have
consolidation of the growth epiphyses as approval criteria for the surgical procedure (MASSABKI,
SEWAYBRICKER; NAKAMURA; MENDES; BARROS FILHO; ANTONIO; ZAMBON, 2016).

In Brazil, four bariatric surgery techniques are approved, namely gastric bypass, adjustable
gastric band, sleeve gastrectomy and duodenal swicth, and we also have the intragastric balloon, which
is not considered a surgical procedure. The first two procedures mentioned above are the most
frequently performed, gastric bypass can present well-defined postoperative complications ranging
from an infection of the surgical wound, local bleeding, anastomotic leakage, incisional hernia and
even a pulmonary embolism, and the gastric band presents in addition to the risk of infections and
mechanical complications (GODOY; MAGALHAES NETO; SANTANA; BELT; SILVA, 2015).

Some long-term complications related to gastric bypass may arise such as deficiency of
calcium, vitamin d, iron, folate, vitamin b1, b6 and b12 that will certainly require supplementation by
patients. Dumping can also occur after the ingestion of sweets, manifesting itself with nausea, vomiting
and diarrhea. The end of the surgery is not related to the end of the treatment, but to the beginning of
a period where the patient must undergo transformations in his lifestyle in relation to his way of eating
and the insertion of physical activity, always being accompanied by a multidisciplinary team that will
support him throughout this process. Therefore, the ethical aspects of the indication of surgery must
be preserved, and the psychologist is a key player in the entire process, in order to support the patient
in decision making, assist in relation to fears related to the procedure itself as well as in changing the
desired lifestyle. Family support is also important throughout the treatment process, from the signing
of the consent form for the surgical procedure in the case of pediatric patients, as well as in the support
of changes in lifestyle habits in the short and long term that will be required of patients. (GODOY et
al., 2015).
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