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KEYWORDS Abstract

Obesity; Objective: To present the different aspects that may be involved in the genesis and mainte-
Childhood obesity; nance of obesity in children and adolescents.

Child; Data source: Narrative review of articles published in the PubMed, Scielo, Lilacs, Scopus and Goo-
Adolescent; gle Scholar databases, using the search terms: overweight, obesity, pre-conception, prenatal,
Pregnancy; infants, schoolchildren, children, and adolescents. The search was conducted in studies written in
Causality Portuguese, English and Spanish, including narrative, integrative or systematic reviews, meta-analy-

ses, cross-sectional, case-control and cohort studies, published between 2003 and 2023.

Data synthesis: A total of 598 studies were initially screened and 60 of them, which showed the main
biopsychosocial aspects related to greater risks of excessive adiposity in the pediatric age, were included
in the review. The data were presented taking into account the incidence of risk factors and their conse-
quences in six periods: pre-conception, pre-natal, infant, preschool, school age, and adolescence.
Conclusions: The causal factors described in the scientific literature that have been shown to be
related to obesity in childhood and adolescence are presented.

© 2023 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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The global epidemic of obesity in the pediatric population is
a direct consequence of the interaction between genetics
and lifestyle. However, this apparent simplicity hides a
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complex network of biopsychosocial mechanisms that act at
all stages of life, modulating the ways in which aspects
linked to genes and the environment interact. The present
review discusses, based on the available evidence, the most
important of these mechanisms, aiming at providing the
health professional with the best diagnosis that will lead to
the individualization and optimization of treatment.

Method

This is a narrative review of articles published in the PubMed,
Scielo, Lilacs, Scopus and Google Scholar databases, using the
following search terms: overweight, obesity, pre-conception,
prenatal, infants, school-aged, children, and adolescents. The
search comprised studies written in Portuguese, English and
Spanish, comprising narrative, integrative or systematic
reviews, meta-analyses, cross-sectional, case-control and
cohort studies, published between 2003 and 2023. Of the 598
initially identified studies, 60 were chosen to constitute the
theoretical framework of the review. The selection criteria
took into account: the period of publication, with preference
being given to the most recent ones; scope, prioritizing those
of a population nature; studies published in journals indexed
in the most recognized academic databases; narrative, inte-
grative, and systematic reviews; and meta-analyses.

Preconception period

The environment that mothers and fathers experience in the
preconception period can influence the later emergence of
adiposity in childhood. Environmental factors, such as nutri-
tion, can induce changes in methylation patterns in the
parental germline and reprogram the epigenome of cells,
thereby transmitting susceptibility to obesity to future gen-
erations through transgenerational epigenetic inheritance.
Maternal obesity before the start of the pregnancy is associ-
ated with a greater risk of obesity in the offspring, with an
estimated three-fold greater risk."

The preconception dietary pattern must also be consid-
ered and the low-quality index of the maternal diet is associ-
ated with higher percentages of body fat and BMI in children
aged 8—9 years.”

Despite the strong associations attributed to the mother-
child binomial, it is essential to highlight the importance of
the father. The father’s preconception excess weight is also
a risk factor for overweight and obesity in childhood.?

Other environmental factors during the preconception
period can influence excess childhood adiposity, such as
maternal stress, exposure to air pollutants, assisted repro-
duction, and smoking habits. Smoking may be associated
with childhood adiposity for several generations; the habit
of smoking by paternal grandparents is positively associated
with obesity in their grandchildren, through inheritance
transmitted epigenetically through male germ cells.*

Prenatal period

The period between conception and birth is characterized as
a relevant window for the emergence of obesity and the
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identification of the factors involved can be important for
prevention and treatment strategies.

Intrauterine environment

The “thrifty phenotype” hypothesis proposes that a fetus
that receives less than the necessary nutrition adapts
through physiological changes that will allow survival in
such a context. The metabolism is altered by an epige-
netic mechanism, and changes can persist after birth,
resulting in adverse consequences for long-term health,
and contributing to the origin of chronic diseases, espe-
cially obesity. Therefore, the pathway that leads to obe-
sity in childhood and adulthood may begin with
intrauterine malnutrition, low birth weight, and small
body size during childhood.”

On the other hand, it should be noted that increased
gestational BMI can lead to the birth of large-for-gesta-
tional-age (LGA) infants, who are at greater risk of obe-
sity in later life. Excess maternal weight gain during
pregnancy also increases the risk of LGA babies, with a
relationship between high gestational weight gain (GWG)
and greater weight and length at birth and during child-
hood. The association between GWG and childhood adi-
posity is stronger in children born to women with pre-
gestational obesity and when the greatest weight gain
occurs early in the pregnancy.®

Maternal habits and diet

Poor diet quality during pregnancy increases neonatal adi-
posity, regardless of pre-gestational maternal BMI and total
energy intake, and diets with a pro-inflammatory profile dur-
ing pregnancy are associated with a greater chance of LGA
babies. Maternal dietary restriction of iron, zinc, calcium,
and magnesium results in increased body fat in the offspring.
The use of caffeine by pregnant women has been shown to
increase the risk of low birth weight babies (and, therefore,
the risk of future obesity) in a dose-dependent manner. The
consumption of sweetened drinks during pregnancy is corre-
lated with obesity at six years of age. Pregnancy maternal
smoking and exposure to air pollutants have also been asso-
ciated with excess weight in childhood. Pollutants act as
endocrinological disruptors, with a positive association
being observed between maternal exposure and concentra-
tions of adipokines, adiponectin, and leptin in the umbilical
cord of newborns.”’

Maternal illnesses

Maternal diabetes mellitus, whether gestational or type
1, can lead to fetal overnutrition as a result of maternal
hyperglycemia during pregnancy.’ Dyslipidemia in early
pregnancy is associated with adiposity in the offspring.'
Significant associations have also been found between
gestational hypertension and excess weight in childhood
and adolescence due to placental dysfunction, with
compromised nutrient supply to the fetus, oxidative
stress, inflammation, and impaired metabolism of gluco-
corticoids. These factors can lead to changes in adipose
tissue morphology, metabolism and fetal hormone
levels."
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Among psychiatric conditions, maternal depression and
stress during pregnancy have been identified as risk factors
for future obesity. '?

Infant

The first two years of life are a period of high relevance for
detecting and addressing causal factors linked to the risk of
excess weight gain. Among the several causes associated
with obesity in this age group, some factors described below
can be highlighted.

Genetic and hereditary factors

The genetic influence on obesity is complex and multifacto-
rial and gene expression can be modified by environmental,
behavioral and epigenetic factors. Genetic polymorphisms
have been associated with a greater risk of obesity in infants
and more than 900 genes have been linked to obesity. Genes
play a crucial role in regulating aspects such as basal meta-
bolic rate, leptin sensitivity, stress response, body fat distri-
bution and even food preferences. Among monozygotic
twins, children born to obese parents have a greater genetic
predisposition to develop obesity, with a concordance of 40
to75%."

There are variants related to non-syndromic monogenic
forms that are associated with genes involved in appetite
control (food intake), fat metabolism, and hormonal regula-
tion, among other metabolic processes. The mutations
involve the encoding of leptin and its receptor, proopiomela-
nocortin (POMC), melanocortin 4 receptor (MC4R), propro-
tein convertase subtilisin/kexin Type 1 (PCSK1), homolog of
the single-minded (SIM) gene of Drosophila, brain-derived
neurotrophic factor (BDNF) related to energy balance, neu-
rotrophic receptor tyrosine kinase 2 (NTRK2) and some rare
MC3R mutations.

Birth and growth conditions in the first two years of
life

There is an association between cesarean section birth and
childhood obesity. Kuhle et al." showed a risk ratio of 1.34
for obesity between 2 and 15 years compared to vaginal
birth.

Preterm children are more likely to have future obesity
compared to full-term babies and this trend does not depend
on weight adequacy, being similar for newborns who are
small or appropriate for gestational age.'®

Infants with a high BMI or those who experience rapid and
excessive weight gain are more likely to develop obesity in
later age groups. Additionally, children with an early onset
of adiposity rebound gain fat more quickly when compared
to those with a later onset of this physiological
phenomenon.'”

Interruption of breastfeeding

Shorter breastfeeding time has been associated with a
higher risk of obesity. The risk is inversely proportional to
the duration and for each month of breastfeeding there is a
4 % reduction in the risk of developing excess weight in later
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life. Lower protein concentration when compared to tradi-
tional infant formulas, more adequate self-regulation of
appetite, and “later” introduction of solid foods into the
infant’s diet explain the protective effect.'® Additionally,
breastfeeding causes epigenetic changes, promoting the
methylation of certain genes that reduce the risk of develop-
ing obesity.'” The duration of maternal breastfeeding is posi-
tively associated with the consumption of fruits and
vegetables at the preschool age, which is understood as a
protective factor.?’ Obese mothers tend to breastfeed their
children for a shorter time when compared to non-obese
mothers; more frequent complications in the peripartum
period and changes in hormonal balance secondary to obe-
sity help explain these findings.?'

The microbiota of breastfed infants, consisting of Bifido-
bacterium, Streptococcus and Lactobacillus, is related to a
healthy weight; changes through the introduction of milk
other than human milk, or excessive use of antibiotics, may be
implicated in changes in the profiles of Firmicutes and Bacter-
oidetes phyla/species, related to the development of dysbio-
sis, associated with obesity in both adults and children.?

Excess of protein consumption

For non-breastfed children, the use of cow’s milk or infant
formulas with a high protein content promotes pathological
acceleration of growth and a greater risk of obesity. This
effect is mediated by higher concentrations of insulinogenic
amino acids, derived from the greater protein supply, with
an increase in some hormonal mediators, such as insulin and
IGF-1, and a reduction in the beta-oxidation of fatty acids
through the activation of the cell growth pathway mediated
by mTOR. (Mammalian Target of Rapamycin). Methionine has
also been implicated in the genesis of obesity, secondary to
high protein intake early in life through mechanisms involv-
ing DNA methylation and decreased fat oxidation.?

Introduction of inadequate complementary feeding

Starting complementary feeding before four months of age
may be linked to excess weight in childhood. The dietary
pattern is also related and the consumption of fried/fatty
foods, fast foods, sweets, and drinks with added sugar, as
well as a low fruit and vegetable intake, have been linked to
being overweight.*

Low nutritional education of parents or caregivers

A structured family environment has implications for the
acquisition of good eating habits. Parents are the main
guides of their children’s eating habits. Lack of nutritional
knowledge, passed from parent to child, determines a poor
diet; verbal threats made at the time of feeding culminate
in attitudes of repulsion towards that food on the part of the
child; furthermore, unfavorable socioeconomic conditions,
such as less access to healthy foods, can negatively influence
eating habits and increase the risk of future obesity.?®

Microbiota alterations

Exposure to antibiotics during early childhood can increase
the risk of childhood obesity and the main hypothesis for this
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phenomenon would be changes in the microbiota. Over-
weight mothers may be carriers of a microbiota that
increases the risk of obesity in their offspring and other fac-
tors may be associated, such as the type of delivery and
maternal diet pattern.26 To date, there is not enough evi-
dence to propose any intervention (probiotics, for instance)
to address dysbiosis associated to obesity, so prevention
remains the priority.?’

Preschool period

Although effects related to previous periods persist, since
pre-conception, the environment and lifestyle start to
exhibit greater relevance in the genesis of obesity in the
preschool period.

Maternal and paternal factors

Increases in the mother’s BMI in the postnatal period are
related to a concomitant increase in this index in preschool
children. Children of obese mothers are more likely to also
be obese, which could reflect an “obesogenic” environment
secondary to greater caloric intake. Additionally, some
behaviors regarding their children’s nutrition are more
observed in obese mothers, such as the use of food as a
reward and as a response to negative feelings, lower percep-
tion of the child’s satiety, and the adoption of restrictive
dietary patterns. Maternal depression has also been linked
to obesity in the preschool period. A less rigid control of
time spent watching television, less encouragement for
physical activity, and a low level of involvement with the
child’s health, in general, are possible explanations for this
finding.?®

Studies have shown that paternal BMI can also influence
the risk of developing excess weight in children as much as
the maternal BMI.?*

Factors linked to growth

Children with stunting have reduced fat oxidation capacity
and this finding could explain the excessive weight gain
observed when the normal diet is reestablished. *°

Hypothalamic obesity

Cranioencephalic injuries secondary to trauma and tumors
increase the risk of being overweight after the event. Long
periods of hospitalization, changes in behavior, and the
development of hyperphagia secondary to lesions in the
hypothalamus areas responsible for controlling satiety
explain the phenomenon.?'

Environmental factors

Some chemical substances present in daily life, such as
phthalates and bisphenol A, present in plastics, are known
to be obesogenic; these substances may eventually come
into contact with humans through water, air, or skin. Some
studies have shown that these molecules are capable of
inducing the differentiation and increase of adipocytes in
vitro, with one of the possible mechanisms of their action

S51

being the induction of epigenetic changes. Exposure to ciga-
rette smoke and air pollution in the first years of life may
also be related to obesity in preschool children.*?

Psychosocial factors

Some behavioral factors have been associated with the
development of excess weight. Impatience, extroversion,
limited self-regulation, great suffering in the face of difficul-
ties and “difficult” temperament (children who are easily
distressed, inhibited, cry frequently, and have a low capac-
ity to calm themselves) are among these behaviors. The
parents of these children would try to control many of these
behaviors by offering high-energy foods to their children.
Time spent in front of the television, especially more than
two hours a day, has been associated with excess weight
among preschoolers. Exposure to advertising of unhealthy
foods and/or foods with high caloric value and low nutri-
tional value, in addition to its association with a sedentary
lifestyle, would be among the explanations that would lead
to prolonged contact with the television to constitute a risk
factor. Restrictive eating patterns imposed by parents can
also paradoxically exert an influence, as children tend to
consume more “forbidden” foods than “allowed” ones when
they are not under supervision.**

Children living in families from lower socioeconomic clas-
ses are more likely to become obese. High stress, low self-
esteem, family dysfunction, food insecurity, and less access
to healthier living and eating patterns would be “obeso-
genic” factors that would help explain this phenomenon in
situations of economic and social vulnerability. Moreover,
children who live in areas with little access to free space,
which predisposes them to a sedentary lifestyle, and many
places that sell “fast food” are at greater risk of being
overweight.**

Psychosocial stressors, such as the absence of a social
support network, parental unemployment, immigration and
adverse childhood experiences (divorce, abuse of any kind,
arrest of one of the housemates, living with a person with
drug addiction problems and neglect) have also been associ-
ated to childhood obesity at preschool age. One of the
hypotheses for this observation would be that children sub-
mitted to psychosocial stressors could “compensate” for
their frustrations through food, in addition to having less
incentive to perform physical activity. Additionally, many of
these children can develop depression and anxiety, situa-
tions that are often associated with eating habit disorders.>”

Children living in families that receive assistance from
food distribution programs, but who are not in a situation of
food insecurity, are at greater risk of developing excess
weight during the preschool period,>¢ which is also observed
when care is outsourced, especially when it is carried out
informally (for example, at the grandparents’ house).*’

School period

School-age children also suffer the consequences of the
causes of obesity from previous ages, but the most notable
influences now come from the environment in which they
live, with an impact on their nutritional condition.
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Eating patterns

Eating patterns associated with obesity have been identi-
fied: skipping breakfast, excess intake of fat and refined car-
bohydrates, and low intake of dairy products, fruits, and
vegetables. De Amicis et al.,*® in a systematic review,
highlighted four longitudinal studies in children (4 to 10 years
old) with follow-up for more than four years in which they
found a positive association between the consumption of
unhealthy foods and adiposity. Atanasova et al.*° highlight
the importance of the food environment when evaluating
the effect of incentives on children (6 to 12 years old),
reporting that toy prizes significantly increased purchases of
less healthy and low-calorie meals in fast-food restaurants.

Grimes et al.“ report a positive association between
sodium intake and overweight/obesity, specifically among
Australian schoolchildren aged 4 to 12 years, citing that
each additional 1 g/day of salt was associated with a differ-
ence in BMI z-score of 0.10, adjusted for sex, age and socio-
economic status. They also observed an association between
sodium intake and the consumption of sugary drinks in chil-
dren aged 2 to 18 years.

Kaisari et al.*" demonstrated that a higher eating fre-
quency was associated with lower body weight in children
and adolescents.

Sugary drinks

Abbasalizad Farhangi et al.*? show in 33 studies with 121,282
individuals, that excessive intake of sugary drinks was asso-
ciated with an increase of 0.75 kg/m? in BMI and abdominal
circumference in children and adolescents. Jakobsen et
al.”*. concluded that greater intake of sugary drinks
increased the chances of overweight/obesity by 1.20.

Social aspects

Aspects of family function, such as poor communication, low
behavioral control, high levels of family conflict and low
family hierarchy values are associated with an increased risk
of obesity. The organization of the family environment (rou-
tines for meal times, sleep, limits on time spent in front of
screens, family crowding) was analyzed in schoolchildren by
Bates et al.,*' who found a lower frequency of family meal
practices associated with higher BMI, showing the protective
impact of family meal routines. They observed a higher BMI
among children with a low frequency of eating breakfast at
home (< 2 times/week), and more time spent watching TV
and screens; moreover, they found that fewer people in the
child’s living space (5—12 years) and fewer siblings were risk
factors for childhood obesity. An increase in the prevalence
of overweight and obesity is also observed after exposure to
food advertisements.*

Children from families with higher socioeconomic levels
and those who attend private schools tend to be more over-
weight and obese. Higher parental level of schooling, more
minutes of recess and physical education, urban housing,
greater parental involvement in school, and healthy school
food environments are significantly associated with lower
rates of obesity in children aged 7 to 12 years. Schoolchil-
dren cared for by grandparents may have a 30 % higher risk
of overweight/obesity. Cultural values, beliefs, and food-
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related behaviors, especially, those related to eating habits,
kinship, and social factors strongly influence the obesity-
related lifestyles of children aged 5 to 11 years.*

Sleep

Sleep hours are directly related to obesity during school
years and there is a positive association between inadequate
quantity and quality of sleep and a greater chance of obe-
sity. Insulin resistance, a sedentary lifestyle and unhealthy
eating patterns, typical of children with inadequate sleep,
lead to excess weight gain in children and adolescents.“

Sedentary lifestyle

Eating while watching TV is positively associated with excess
weight in school children. There is a significant and positive
association between greater internet use and obesity, with a
dose-response effect, with each additional hour/day of
internet use resulting in an 8 % increase in the chances of
obesity. The Covid-19 pandemic clearly showed the rele-
vance of a sedentary lifestyle for the onset and maintenance
of obesity among schoolchildren.*’

Other factors

Autism spectrum disorder (ASD) and attention deficit hyper-
activity disorder (ADHD) may increase the risk of childhood
obesity. Li et al.*® found that the combined estimates of the
prevalence of obesity, overweight and underweight were
21.8 %, 19.8 %, and 6.4 % in individuals with ASD and 14.7 %,
20.9 %, and 4.0 % in individuals with ADHD. In subgroup anal-
yses, an increasing trend in the prevalence of unhealthy
weight was observed among children aged 6 to 12 years to
adults with ADHD. Hendrix et al.*’ observed that children
with developmental coordination disorder seem to be at
greater risk of being overweight and obese. This risk may be
higher for boys and seems to increase with age and the
severity of motor impairment between 4 and 14 years of
age.
Da Silva Fernandes et a in a systematic review, con-
cluded that human adenovirus, subtype 36 (Adv36), is an
adipogenic agent and causes metabolic changes. Strong evi-
dence suggests a positive association between viral infection
and obesity.

Jeyakumar et al.,”’ in a systematic review, concluded
that body mass index increased postoperatively in 50 to 75%
of children undergoing adenotonsillectomy (T&A).
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Adolescence

Due to the changes that occur at this stage of life, adoles-
cents are considered to be at high nutritional risk, not only
due to the large and specific needs that must be met but
also due to their emotional and social characteristics. >

Increased food intake
During the pubertal growth period, adolescents need to

increase their energy intake, and caloric intake that exceeds
energy use is the main mechanism that can cause an increase
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Figure 1

in body fat. Additionally, there are other dietary factors that
contribute to obesity, such as changes in eating patterns,
consumption of foods high in fat and energy, decreased
intake of fruits and vegetables, and increased consumption
of sugary drinks. This pattern is directly related to the condi-
tions of modern life, which highlights the need for time
aimed at various daily activities to the detriment of time
reserved for meals in the family environment, preference
for having meals with peers, increased availability of pre-
pared foods, and excessive exposure to fast food chain
marketing.**

Emotional factors

Alternating periods of anxiety and depression, associated
with stress, are part of adolescents’ daily lives as a form of
emotional maturity. Studies have demonstrated an associa-
tion between experiencing stressful situations and a higher
risk of obesity and metabolic syndrome. Stress and depres-
sion have been related to dysregulation of the hypotha-
lamic-pituitary-adrenal axis, contributing to the emergence
of metabolic changes and weight gain. Stress stimulates the
hypothalamic-pituitary-adrenal axis, with consequent secre-
tion of cortisol which, in turn, promotes eating by increasing
intake, reduces the brain’s sensitivity to leptin, and pro-
motes fat deposition. Eating patterns associated with the
intake of highly palatable and tasty foods, which activate
dopaminergic pathways, are observed after a stressful
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Causal factors associated to obesity in childhood and adolescence.

event, thanks to the increase in cortisol levels. Moreover,
stress reduces executive functions while increasing emo-
tional reactivity, leading to dependence on habits that may
include, for instance, obesogenic eating.”*

Another condition that can be observed among adoles-
cents is the so-called “emotional eating”, defined as the use
of food as a coping mechanism for stressful situations or neg-
ative feelings. Although emotional eating has been primarily
related to a type of response to negative feelings, it has
been found that people can also act this way when faced
with positive feelings, such as joy or excitement. Regardless
of the type of feeling to which adolescents respond, emo-
tional eating has been associated with other behaviors, such
as binge eating and loss of control over eating, large con-
sumption of high-calorie foods with low nutritional density,
with a consequent increase in adiposity and body mass
index.>*

Family factors

Adolescents’ eating habits begin to be shaped during child-
hood, under the influence of parents and family. The prefer-
ence for and consumption of healthy foods depends on
accessibility, recurring exposure, and the relevance of these
foods in the context of family meals. The eating styles of
parents and other family members play important roles,
since imposed food offerings, when parents make decisions
and restrict unhealthy foods, can have the opposite effect,
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due to the contesting and challenging characteristics that
predominate during adolescence, increasing their desire for
such foods. Parental permissiveness, on the other hand,
regarding the purchase of food, eating out, and watching TV
can lead to obesogenic eating patterns. Conflictive family
environments and unstable relationships favor access to
unhealthy foods and predispose people to eat without feel-
ing hungry, increasing the consumption of sweets/candy,
snacks, unhealthy foods and sugary drinks.>”

Social factors

The availability of high-calorie foods in cafeterias and
around schools can also contribute to an increase in adoles-
cents’ daily caloric intake. Studies carried out in several
countries show greater dependence on takeaway food or
food purchased in convenience stores or fast food chains.”®

Excess weight in adolescents is more prevalent among
individuals with worse socioeconomic conditions. Low socio-
economic status can be considered a social stress factor for
adolescents, who are subject to food insecurity, which can
significantly influence their diet and eating habits. Even in
developed countries, a higher prevalence of obesity is
observed among adolescents who live in underprivileged
socioeconomic areas.>’

Sedentary lifestyle

The new profile of sedentary leisure is growing rapidly, asso-
ciating the decrease in physical activities with the increase
in the consumption of snacks and “automatic eating”. The
reasons are varied and include greater involvement in the
digital world, less time dedicated to outdoor recreational
activities, concerns about the safety of public places and
greater pressure from academic activities and good school
performance.*

The decrease in opportunities to be physically active is
also associated with the development of motorized transpor-
tation, with fewer teenagers walking or using bicycles to get
to school. Concerns about safety and the potential risks
offered by the urban environment also end up leaving ado-
lescents with fewer and fewer opportunities to spend
energy.”®

Sleep

The relationships between sleep duration and body weight
are complex and involve several mechanisms, since sleep,
like appetite, is governed by a diurnal circadian rhythm.
From a biological point of view, the short sleep duration is
associated with changes in the hormonal metabolism that
regulates appetite, with a reduction in leptin and an
increase in ghrelin levels, leading to greater food intake. "’

Diseases and medications

Although it is uncommon for them to start in this age group,
some diseases, such as hypothyroidism and Cushing’s syn-
drome, can favor the onset of obesity. The side effects of
some medications such as thiazolidinediones, sulfonylurea,
tricyclic antidepressants, lithium, antipsychotics, anticon-
vulsants, antihistamines, beta-blockers, selective serotonin
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reuptake inhibitors and corticosteroids, prescribed in spe-
cific conditions, will contribute to the increase in body
weight through various mechanisms, such as: stimulating
appetite, interfering with metabolism and glucose storage,
decreased energy expenditure and water retention, among
others.®°

Conclusions

The present review addressed the main mechanisms evi-
denced by science capable of influencing the development
of obesity in childhood and adolescence. Figure 1 summa-
rizes the most relevant findings.
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