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ABSTRACT 

Obesity is a metabolic disorder, characteristic of countries where the nutritional transition process occurs 
more intensely. Currently, the number of obese children and adolescents has grown ominously, and the 
emergence of this disorder in childhood can result in negative consequences for adult life. In our review, a 
search for selected keywords in indexed databases was performed, inclusion/exclusion of selected works 
were applied for the acquisition of relevant documents, moreover, practices and standards of the PRISMA 
model (Preferring Reporting Items for Systematic Reviews and Meta-Analyses) were used to optimize the 
procedures for search and analysis of original content. This narrative review highlights the main 
representative aspects in the matter of antiobesogenic approaches in childhood, also highlighting the 
importance of prevention in pregnancy and post-natal periods, as well as indicating the role of a 
multidisciplinary team in this process. 
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1. INTRODUCTION 

Obesity is a medical disorder that has acquired great epidemiological significance over the years. 
Currently, at least 1.1 billion people are overweight, and 312 million of them may already be classified as 
obese individuals. If the Asian anthropometric standards for normal body mass index (23.0 kg/m2) are 
considered, this number would increase to 1.7 billion overweight people around the world (HASLAM & 
JAMES, 2005). Data from the last 5 years indicate that the increase in global obesity is slowing for some 
European countries and the US, however, population-based studies suggest that the current high body-mass 
index (BMI) is a global burden, mainly due to the number of cancer cases attributable to such anthropometric 
status (ARNOLD et al., 2015). In the US, between the years 1999-2010, about 35.5 to 35.8% of the adult 
population and 16.9% of children and adolescents were obese (FLEGAL et al., 2012; OGDEN et al., 2012). 
Although obesity is a growing problem, large population studies have indicated a reduction in fast food and 
sugary drinks consumption, which may promote a prospective reduction in the prevalence of obesity among 
children and adolescents (DIETZ & ECONOMOS, 2015). 

Data from the beginning of the century warn us about the significant increase in weight and BMI in 
children under four years old, anthropometric phenomenon that tends to grow over the years, especially in 
developed countries (BUNDRED, KITCHINER & BUCHAN, 2001). Studies also indicate that, in European 
countries, the prevalence of obesity and overweight among children aged less than 10 years tend to follow a 
social gradient where children placed in households with lower income and education tend to show a higher 
prevalence of obesity (AHRENS et al., 2014). 

Parallel to obesity, disorders such as type 2 diabetes are emerging as a regular affection in the obese 
pediatric public. According to Drake et al. (2002), the existence of diabetic and obese pediatric patients will 
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become increasingly common, requiring professionals who are prepared to identify and initiate the correct 
therapeutic process in this population. Despite efforts, obesity numbers in pediatric groups throughout the 
US remains high (OGDEN et al., 2014), and authors now strongly consider the benefits and outcomes of 
surgical procedures, such as bariatric surgery in adolescente patients (BRANDT et al., 2010). Silverberg et 

al. (2015) points out that other manifestations occurring in obese children and adolescents, such as atopic 
dermatitis, may be associated with high blood pressure and central obesity, which can also be included in 
assessment diagnostic parameters for this audience. Kools and colleagues (2008) highlights, however, that 
adherence to dietary therapy is influenced by the individual characteristics in the context of social 
interactions. 

To treat obese children and adolescents, health professionals tend to opt for subtler approaches such 
as promotion of changes in dietary parameters, limiting consumption of specific foods and modest calorie 
restriction, usually avoiding the use of highly restrictive diets or prescription medications (BARLOW et al., 
2002; PANDITA et al., 2016). Some professionals, however, prefer not to treat obese individuals who do not 
present associated diseases and/or complications, factor which is exhausted by the low level of motivation 
and/or perception of parents in relation to the real state of obesity of their children (JONIDES; 
BUSCHBACHER & BARLOW, 2002). In a study conducted in 2003, about a third (32.1%) of the mothers 
interviewed erroneously classified the anthropometric status of their children (MAYNARD et al., 2003). 
Recent reports, however, indicate a positive trend in physician knowledge of communication and weight 
management counseling rates (SHUE et al., 2015), which may help parents in the process of detecting 
obesity and health risks whithin their family circle. 

Our study, therefore, sought to conduct literature review of narrative character, with systematic 
search for recent and relevant literature on disorders, therapeutic and new approaches in pediatric patients 
with overweight or obesity, highlighting the role of family involvement and multidisciplinary strategies 
during pregnancy and postnatal periods. 

2. METHODOLOGY 

2.1 Bibliographic search 

To search for original documents that met the study criteria, we used indexed electronic databases 
(e.g. PubMed, LILACS and PubMed Central) and manual in the following university libraries: Central 
Library of the Federal University of the State of Rio de Janeiro (UNIRIO) and Central Library of the Federal 
University of Rio de Janeiro (UFRJ). Search for printed and electronic periodic articles obeid to the 
following keywords: "childhood obesity", "cardiovascular disease", "childhood overweight", "eating 
disorders", "metabolic programming", "diabetes" and "dyslipidemia", including terms of lexical proximity 
and articles written in the English or Portuguese laguages. 

Application of methodological procedures in this narrative review aimed the acquisition, analysis 
and discussion of works representative of the "state of the art" in the issue of childhood obesity. The search 
for narrative and systematic reviews, with or without meta-analysis, was limited to papers published from 
January 2004, while experimental studies, clinical interventions and original experimental works were 
selected if published from January 2000. Documents were obtained and analyzed in several steps of selection 
process. A total of 14535 documents were found by keywords search, of which 418 met the language, year of 
publication and/or experimental design requirements.  

The remaining publications were fully read according to the specific selection criteria, and only 39 
studies met the final requirements for this work. We also excluded patents, unpublished works, abstracts, 
monographs, dissertations, theses, books and other documents with poor methodological quality. 
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2.2 Selection Criteria 

Articles were excluded if not met the following inclusion criteria: obesity and associated diseases 
OR eating and metabolic disorders OR drug therapy AND dietary weight disorders AND individuals aged 0 
to 18 years, except for studies using in vivo and in vitro experimental models (non-human), which were also 
considered for the purposes of this review. This study followed three major stages of document analysis: 

1. Search by keyword indexed in electronic databases and printed documents (n = 14535); 

2. Analysis title and summary, to exclude unrelated studies (n = 418); 

3. Careful selection, followed by individual article reading (n = 37). 

Due to the large number of initial documents, we used a software (Zotero Standalone 4.0) to 
organize and select references. Considering the methodological limitations of this narrative review, we have 
adapted our search procedures from Freitas et al. (2015) and from the PRISMA (i.e. Preferring Reporting 
Items for Systematic Reviews and Meta-Analyses) norms and standards, allowing systematic search, 
optimization of analysis and discussion of the data obtained (FREITAS; PEREIRA & RAMOS, 2015). 

3.  RESULTS 

Due to the large number of obtained works after the first selection step, papers were firstly sorted 
according to date of publication, title and keywords. After the initial stage of selection, it was possible to 
carry out the reading of summary and text body, resulting in a total of 26 articles of narrative and systematic 
review with or without meta-analysis and 13 experimental human studies, which were able to met the 
minimum criteria of methodological quality, as indicated in Table 1. 

Table 1. Quantification of obtained articles according to keyword and methodological 
model. 

Keywords Literature reviews Experimental works 

“childhood obesity” 249 100 

“cardiovascular disease” 1093 737 

“childhood overweight” 94 563 

“eating disorders” 1333 4915 

"metabolic programming" 51 26 

"diabetes" 2525 1858 

"dyslipidemia" 524 467 

Totala 5869 8666 

Totalb 245 173 

Totalc 24 13 

aTotal number of selected documents after first step of bibliographic search. bCompiled 
articles after judicious reading of title and abstract. cTotal works selected after reading, at 
least, title, abstract and part of the text body. 
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Table 2 presents the quantification of review articles obtained were classified according to their 
thematic approach (e.g. cardiovascular disease, diabetes, psychopathology). All obtained papers were 
published from January 2014 and attended the minimum selection criteria. Works with more than one 
thematic approach were discriminated in table legend. 

Table 2. Distribution of the selected narrative and systematic reviews according 
to the specific theme in childhood obesity. 

Ayer et al., 2015 

Barraco et al., 2014 

D’Adamo et al., 2015 

Franks and Estampador, 2014a 

Falkner, 2015 

Kelishadi et al., 2015 

McCrindle, 2015 

Pires et al., 2015 

Pollock, 2015b 

Voortman et al., 2015 

Wiegman et al., 2015 

Cardiovascular diseases, 

endothelial disorders and 
infant dyslipidemia 

(n=11) 

Bergh and Södersten, 2004 

Foster et al., 2015 

Habib-Mourad and Ghandour, 2015 

Kar & Kar, 2015 

Kelishadi and Azizi-Soleiman, 2014 

Magrone and Jirillo, 2015c 

Sabin et al., 2015 

Sypniewska, 2015 

Tremblay et al., 2015 

Pharmacological, dietetic, 
psychological approaches 
and/or physical activity 

practice (n=9) 

Benton, Skouteris and Hayden, 2015 

El-Behadli et al., 2015 

Psycological disorders 
(n=2) 

Franks and Estampador, 2014a 
Genetic mechanisms 

(n=1) 

Magrone and Jirillo, 2015c Immune system (n=1) 

Onge et al., 2015 Diabetes (n=1) 

Munyaka, Khafipour and Ghia, 2014 Gut microbiota (n=1) 

Pollock, 2015b 
Childhood bone 

development (n=1) 
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aEstampador and Franks (2014) explore the effects of genetic and epigenetic 
mechanisms active during childhood on cardiovascular outcomes in adult age. 
bPollock (2015) compile data related to the influence of childhood obesity on 
bone development arrest and risk of cardiovascular disorders. cMagrone and 
Jirillo (2015) investigate the consequences of childhood obesity on immune 
system and possible nutritional approaches in these patients. 

Table 3 summarizes information about sampling units (e.g. children and/or adolescents), objectives, 
methodology and results of experimental studies obtained, separated according to the applied model (i.e. 
supplementation, dietary approach, physical activity protocol). Information obtained from the analysis of 
experimental studies were subsequently pared with proposals and perspectives presented in the selected 
review articles (see Table 2). 

Table 3. General characteristics, methodology and results obtained in the selected experimental works. 

Study Characteristics Subjects Methodology Results 

Daley et al., 
2006 

(United 
Kingdom)1 

Prescription of physical 
activity as a therapeutic 
resource in the treatment 

of morbid obese and 
obese teenagers. 

Morbid obese and 
obese teenagers 
(n=81) ageing 
between 11-16 

years old. 

Patients were selected 
randomly for periodic 
execution of a physical 
activity protocol during 
8 weeks followed by an 

additional non-
supervised 6-week 

practice. 

Significative 
improvements in 

psycophatological 
patterns and frequency of 
physical activity practice 
among morbid obese and 

obese teenagers. 

Reilly et al., 
2006 

(United 
Kingdom)1 

Utilization of a physical 
activity protocol to 

prevent or reduce obesity 
outcome in children in 

pre-school age. 

Children (n=545) 
in pre-school age 
(4.2 ± 0.2 y.o.), 
with or without 

weight disorders. 

Individuals from 
experimental group 

started a supervisioned 
exercise protocol, three 

sessions a week, 30 
minutes/session during 
24 weeks. Participants 

were also guided to 
follow a less sedentary 
routine when at home. 

Data indicate that 
moderate physical activity 
practice and promotion of 

a more active routine 
promoted a significative 
gain in motor skills. No 

changes in antropometric 
measurements were 

observed. 

Ford et al., 
2009 

(United 
Kingdom)2 

Aplication of a feeding 
control protocol using a 

computadorized 
equipment (i.e. 
mandometer). 

Obese children 
and teenagers 
(n=106) aging 

between 9-17 y.o. 

Using a computadorized 
equipment, capable of 
regulating volume and 
frequency of ingestion, 
subjects were evaluated 
throughout 12 weeks of 

dietary control. 

Use of a computadorized 
equipment demonstrated 
therapeutic efficacy as a 

resource in modifying the 
feeding habits among 

children and teenagers. 

James, 2004 

(United 
Kingdom)3 

Establishment of an 
educational scholar 

program aiming to reduce 
weight gain and ingestion 
of soft drinks in a children 

population. 

Overweight, 
obese or eutrophic 

children and 
teenagers (n=644) 
aging between 7-

11 y.o. 

Educational intervention 
in six primary schools 
from South England. 
Approach aimed to 

discourage the intake of 
soft drinks and stimulate 

balanced feeding 
throughout an academic 

The application of an 
educational program was 
able to reduce the intake 

of soft drinks and the 
number of 

overweight/obese children 
throughout the academic 
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year. year. 

Kalarchian 

et al., 2009 
(United 

States)3 

Application of a family-
based treatment protocol 
to reduce severe pediatric 
obesity through changings 
within the family feeding 

patterns. 

Obese (BMIa ≥ 95 
percentile) 

children and 
teenagers (n=192) 
aging between 8-

12 y.o.  

Family members were 
selected to follow 
guidelines for a 

correction in feeding 
habits, receiving a 

directed nutritional plan. 
Subjects were evaluated 

in four occasions: 
months 0 (baseline), 6, 

12 and 18. 

Interventions were 
significantly effective in 

attenuating weight 
parameters and improving 
health markers. Benefits 
were sustained for long-

term periods if the 
selected family members 

had a minimum 75% 
frequency in orientations 

meetings. 

West et al., 

2010 
(Australia)3 

Intervention program to 
promote health feeding 

within family members of 
overweight children and 

teenagers. 

Obese or 
overweight 
children and 

teenagers (n=101) 
aging between 4-

11 y.o.  

Selected group received 
instructions to promote 
adaptations in feeding 

habits, physical activity 
and to improve the 

control over the food 
intake of their offspring. 

Intervention occurred 
during a 12-week 

period. 

During the intervention 
period, children reduced 

“score z” and BMIa 
indexes, as well as body 

weight-related behavioral 
disorders. 

Wilfley et 

al., 2007 
(United 

States)3 

Efficacy analisys of 
approaches to maintain 

and control results 
obtained from a previous 

short-term weight loss 
program. 

Children 
teenagers and 

(n=204), with or 
without weight 
disorders, aging 

between 7-12 y.o. 

Groups were submitted 
to a 5-month weight loss 
program followed or not 
by one of the long-term 
maintenance protocols 

(1 or 2 years follow up). 

Application of a 
maintenance program 

after a short-term weight 
loss program is an 

effective strategy to 
optimize interventive 

results. 

Javed et al., 

2015 (Italy)4 

Evaluate the relationship 
of oral glucose tolerance 

test (OGTT)-induced 
insulin secretion and 

vitamin D status. Authors 
also investigated the 

effects of variable vitamin 
D supplement doses in 

modifying these 
parameters.  

Obese (BMIa ≥ 95 
percentile) 

teenagers (n=51) 
aging between 12-

18 y.o. 

Individuals instructed to 
supplement vitamin D3 
for a 12-week period. 
After supplementation 
protocol, subjects were 
evaluated according to 

anthropometric and 
plasmatic standards. 

High-dose 
supplementation of 

vitamin D3 (2000 UI/day) 
for a 12-week period did 

not modify insulin 
sensitivity, β-cell function 

or lipid profile in the 
experimental group. 

Liber and 
Szajewska, 

2014 

(Poland)4 

Oligofructose 
supplementation effects 

on body weight and BMIa 
of overweight and obese 
children and teenagers. 

Obese (BMIa ≥ 
percentile 85) 
children and 

teenagers (n=97) 
aging between 7-

11 y.o. 

Subjects received 
physical activity and 
dietetic counseling 

before supplementing 
with age-dependent 

doses of oligofructose 
(8g/day or 15g/day) 

during 12 weeks. 

Supplementation with 
age-dependent doses of 
oligofructose weren’t 

effective in reducing body 
weight or BMIa in 

children and teenager 
subjects. 
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López-
Alarcón et 

al., 2011 

(Mexico)4 

Impact of omega-3 fatty 
acid supplementation on 

parameters of insulin 
resistance and body 

weight of children and 
teenager individuals. 

Overweight and 
insulin resistant 

children and 
teenagers (n=76), 
aging between 9-

18 y.o. 

Intervention group were 
supplemented with 
omega-3 fatty acids 
(900mg/day) for 1 

month, without further 
dietetic interventions. 

Significant differences 
were observed in fasting 

insulin levels, insulin 
resistance indexes (i.e. 
HOMA-IR), TNF- α, 

leptin and adiponectin of 
supplemented subjects. 
Statistical adjustments 

also demonstrated a 
significant weight loss 
within experimental 

group. 

Nader et al., 
2014 

(United 

States)4 

Effectivity of vitamin D3 
supplementation on 

25(OH)Db plasma levels, 
lipid fractions and insulin 

resistance markers of 
teenager individulals. 

Obese (BMIa ≥ 95 
percentile) 

teenagers (n=44) 
aging 12-18 y.o. 

Subjects were 
supplemented with high 
doses (2000 UI/day) of 

vitamin D3 for 12 
weeks. Plasma levels of 

25(OH)Db, fasting 
glucose, insulin and 

lipid profile were 
measured. 

Supplementation with 
high doses of vitamin D3 

induced moderate 
elevations in 25(OH)Db 

levels, however, no 
changes in lipid profile, 
insulin resistance and 
inflammatory markers 

were observed. 

De Ruyter et 

al., 2012 
(Holland)4 

Comparative study of the 
effects exerted by sugary 

(caloric) or artificially 
sweetened (non-caloric) 

drinks in chronic (18 
months) weight gain 
whithin children and 

teenager subjects. 

Eutrophic 
children and 

teenagers (n=474) 
aging between 
4.1-11.1 y.o. 

Groups received 250mL 
of either caloric 

(104Kcal) or non-caloric 
beverages for 18 

months.  

Substituition of caloric by 
non-caloric drinks 

allowed for a reduction in 
weight gain among 
participant children 

during execution of the 
experimental protocol. 

Yanovski et 

al., 2011 
(United 
States)5 

Effect of metformin 
therapy in weight 

modulation and obesity-
related markers among 

insulin-dependent obese 
children.  

Severely obese 
(BMIa 34.6 ± 6.6 

Kg/m2) and 
insulin-resistant 

children and 
teenagers 
(n=100). 

Experimental group 
received twice-a-day 

1000mg doses of 
metformin during 6 

months, followed by an 
additional free 

prescription of up to 
2000mg/day of the drug. 

There was a moderate but 
significant effect of 
metformin on body 

weight, body composition 
and glucose homeostasis 
within enrolled patients. 

aBody Mass Index. b25-hydroxyvitamin D. 1Application of physical activity protocols. 2Electronic equipament as 
therapeutic resource. 3Educational/family interventions. 4Interventions with dietary supplements and dietetic approaches. 
5Drug therapy to promote weight loss or reduce gain weight. 

4.  DISCUSSION 

4.1  Physical activity in childhood obesity 

Daley and colleagues (2006) conducted a proof-of-concept, randomized, controlled-trial study to 
investigate the practical involvement of supervised physical activity in 81 obese adolescents (11-16 years) 
with psychopathological disorders. Participants selected for the study were presented in the percentile group 
≥ 98 (for BMI), and were designed to follow a protocol consisting of hiking, cycling, dancing and other 
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activities, which should be carried out in 30-minute daily sessions, three days a week for 8 weeks (24 
sessions). The placebo group was instructed to only perform light activity and stretching during the 
observation period. Patients were assessed for anthropometric parameters (i.e. weight, height and BMI) and 
various psychological/behavioral features (e.g. physical self perception, depression and affective). 

Authors point out that the supervised practice of physical activity was able to optimize self-esteem 
measurements and stimulate independent physical activity, however, results for anthropometric parameters 
and conditioning were modest, indicating that the practice of moderate physical activity, in short-term 
interventions, is effective in stimulating changes in psychopathological parameters associated with obesity, 
but not sufficient to promote significant changes in body composition in adolescents with severe obesity 
(DALEY et al., 2006). It is possible that combining short and long-term strategies may prove effective in 
altering anthropometric conditions of young people with obesity, as shown by Wilfley and colleagues (2007) 
and briefly presented in Table 3. 

In a systematic review, Benton et al. (2015) evaluated 20 studies exploring the relationship between 
maternal depression and childhood obesity. Their study emphasizes that maternal depressive disorders are 
positively related to the incidence of obesity in preschool age. El-Behadli et al. (2015) point out, however, 
that studies of maternal depression and childhood obesity are inconsistent in demonstrating the direct 
dependence of many variables, and that they should now take into consideration aspects such as culturality, 
beliefs, practices, stress and eating habits. 

Reilly and colleagues (2006) conducted an interventional study with regular physical activity for a 
total of 545 children with a mean age of 4.2 (± 0.2) years. The model used by the authors resembles that 
proposed by Daley and colleagues (2006). Participants were asked to carry out 30-minute sessions of 
physical activity, three times a week for 24 months, three times the period of study used by Daley et al. 
(2006)14. The placebo group, however, was not encouraged to make changes in the level of daily physical 
activity and continued on regular monitoring during the study. Parameters such as total physical capacity and 
essential anthropometric data (i.e. weight, height and BMI) were assessed during the study. Data collected 
has shown significant improvement in motor skills, also suggesting small but significant gender-specific 
difference, as female children have benefited more positively from motor conditioning strategies. 
Anthropometric variables did not differ between experimental and placebo groups, however, authors 
highlight the important variation of several environmental factors, largely responsible for the emergence and 
continuation of weight disorders. Eating habits, availability of healthy foods and psychosocial condition of 
the individual and the family core are examples of variables to be controlled (REILLY et al., 2006). 

According to Foster et al. (2015), in a systematic review of interventional works with obese 
preschool age, studies where multidisciplinary approaches were applied and parental guidance had positive 
results in reduction of overall adiposity, whereas works where motivational interviewing and guidelines were 
used as the main tool failed to present similar results. Such statements corroborate with data from a 
systematic review by Kelishadi and Azizi-Soleiman (2014) and a narrative review by Kar and Kar (2015), 
which highlight the importance of conducting multidisciplinary approaches in schools, counting with active 
participation of the family members involved in the children’s daily routine. Authors suggest that this model 
approach is able to promote better changes in dietary patterns and physical activity performed by obese 
children and adolescents. 

4.2  Electronics and food education 

Ford and colleagues (2009) investigated the effectiveness of electronic equipment (i.e. Mandometer) 
for the treatment of obesity and food training of 106 children and adolescents aged 9 to 17 years, classified in 
the percentile ≥ 95 (for BMI). The equipment consists of a scale attached to a small computer, capable of 
generating indicative graphs of variation in the content of food on the plate and its relation to the time 
consumption, allowing control of the total time to perform meals and indicating the time necessary to 
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generate a feeling of fullness. The equipment was used for a period of 12 months, and data were collected for 
a period of 18 months after the start of the intervention protocol. 

The study was not able to "blind" the differences between the experimental and placebo condition 
due to the presence of the interventional material (i.e. using or not the equipment), revealing a limitation of 
the work. Authors highlight, however, that life quality measurements during the study were maintained 
optimal for both groups. Nutritional education and counseling on the practice of physical activities, 
associated with the use of the electronic equipment was effective in modulating the time and size of meals 
consumed, suggesting that the use of similar resources may represent an alternative to pharmacotherapy 
(FORD et al., 2009). 

Use of electronic equipment and non-traditional resources have been criticized in the clinical and 
academic environments, however, researchers reinforce its effectiveness in treating weight disorders and 
regulating food behavior (BERGH & SÖDERSTEN, 2004). As discussed by Franks and Estampador (2014), 
Ayer et al. (2015), and Sabin and Kiess (2015), the influence of obesogenic disorders during childhood on 
the prevalence of comorbidities in adult life is undeniable, and the low effectiveness of therapeutic/dietetic 
protocols extenuate the negative outcomes observed. Sabin et al. (2015) indicates, however, that the 
preferred approach for weight reduction in children and adolescents should target the maternal public, acting 
through preventive child health in the familial environment. 

4.3  Direct and familiar dietary guidance 

James (2004) has established an intervention program in the school environment, aiming to reduce 
the consumption of carbonated drinks and therefore prevent excessive weight gain among children and 
adolescents (n = 644) aging between 7-11 years throughout a school year. The intervention protocol 
consisted of the visit of a researcher in the classrooms of six primary schools in the South West England. 
During the visits, the consumption of carbonated drinks, sugared or sweetened, was discouraged, while the 
consumption of balanced meals was stimulated based on claims of improvements in wellness and dental 
health. 

Application an instructional program showed modest effectiveness in reducing the consumption of 
carbonated beverages, however, it was able to attenuate the number of overweight and obesity in the 
participating schools. Authors highlight that the participation of schools in stimulating the intake of a 
balanced diet and discouraging the consumption of carbonated drinks is of deep importance (JAMES, 2004). 
The use of complementary proposals, such as those from Habib-Mourad et al. (2015) and Mistry and 
Puthussery (2015), may induce additional improvements in the feeding patterns and weight status among 
young subjects. Authors present several recommendations, including training of school staff, maintainance of 
a healthy-food supply in school cafeterias, encouraging family/local community and making intervention 
protocols fun, interactive and relevant to the social context of the participants. 

Kalarchian and colleagues (2009) carried out educational/instructional intervention in family groups 
with the aim to control the occurrence of severe obesity in pediatric patients. Children and adolescents (n = 
192) aging between 8-12 years and an average of 99.18 percentile (for BMI), participated in the study 
intervention, which lasted six months. Specific evaluations occured 0, 6, 12 and 18 months after baseline. 
Several anthropometric parameters (e.g. BMI), physiological (e.g. blood pressure) and social (e.g. quality of 
life) were analyzed throughout the study. Data obtained indicate that familial interventions are effective in 
reducing the percentage of overweight and attenuating risk factors. Authors also highlight the importance of 
demonstrating the link between adherence to the study and optimization of the parameters evaluated, 
suggesting that these changes are pivotal to achieving positive results. 

West et al. (2010) explored the effects of family intervention, considering family members the 
exclusive agents of changing in the obesity condition of their offspring. Overweight and obese children (n = 
101), aging between 4-11 years, participated in 12 weeks of intervention. In the experimental group, the 
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protocol used consisted of nine guided group meetings of 90 minutes and three phone sessions of 20 minutes 
to provide further training, in addition, parents received printed materials to guide them about the sessions 
and to recommend daily tasks aiming to improve results. 

Authors indicate three limitations of their study: (1) parents were responsible for reporting the 
progress of their children when during telephone sessions and (2) the households surveyed were 
homogeneous and at low social risk, thus restricting the possibility to extrapolate the obtained results. Final 
data indicate that treatment mediated by familial counseling was effective when parents showed clear 
concern with the anthropometric status of their children and were willing to make the changes suggested by 
the researchers (WEST et al., 2010). As noted by Kalarchian and colleagues (2009), significant changes in 
anthropometric indices and feeding behavior heavily depends on adherence to therapy proposed. 

Wilfley et al. (2007), unlike other researchers, explored the effectiveness of treatment directed 
towards the maintenance of the results obtained in previously applied approaches. Children and adolescents 
(n = 204), with or without weight disorders, aging between 7-12 years, participated in the study. All subjects 
underwent five months of treatment and then stratified into three groups: (1) maintenance of behavioral 
skills; (2) maintenance of sociability and (3) control group, in which the intervention was discontinued after 
the first 5 months of treatment. Groups (1) and (2) underwent interventions and behavioral therapy sessions, 
respecting age and specific characteristics of each stratum. Progress was evaluated for two years after the 
start of the intervention protocol. 

Both continued intervention groups were able to promote the maintenance of weight loss promoted 
by the initial program, however, no significant relationship was found among intervention groups 
(WILFLEY et al., 2007). As discussed above, several studies could benefit from the use of continuous 
therapy, the control of weight disorders, feeding behavior and physical activity necessarily rely on long-term 
interventions, as clearly highlighted in Tremblay et al. In recent reviews, McCrindle (2015) and Wiegman et 

al. (2015) also reveal the need for interventions to prevent, as soon as possible, childhood obesity to be 
initiated, avoiding the emergence of cardiometabolic and vascular diseases in adulthood. 

4.4  Dietary interventions and supplemental 

In a recent study, Javed et al. (2015) investigated the extra skeletal effects of vitamin D, specifically 
on the development of insulin resistance and diabetes in 51 adolescents aging between 12-18 years and ≥ 95 
percentile for BMI. After random layering experimental groups, authors provided doses of 400 or 2000 
IU/day for 12 weeks, evaluating parameters such as serum level of 25-hydroxyvitamin D (i.e. 25(OH)D), 
insulin, glucose and C-peptide after an oral glucose tolerance test (i.e. OGTT). As expected, 25(OH)D were 
significantly higher in serum of subjects supplementing 2000 IU/day doses of vitamin D, however, 
regardless of dose or evaluated intervention period, parameters related to pancreatic function and insulin 
resistance remained unchanged with the vitamin D supplementation. Authors suggest that future research 
should explore the consequences of the nutritional deficiency of vitamin D on insulin sensitivity parameters 
and pre-diabetes risk. 

In the same period, Nader et al. (2014) performed a similar study with 44 adolescents aging between 
12-18 years and ≥ 95 percentile for BMI, in a 12-week interventional work. In their study, however, patients 
received doses of 2000 IU/day or placebo only, evaluating serum 25(OH)D levels, fasting glucose, insulin, 
and lipid concentrations without the use of a OGTT. Corroborating with the study from Javed et al. (2014), 
serum levels of 25(OH)D rose modestly, but significantly in the supplemented group, while parameters such 
as C-reactive protein, insulin, fasting glucose and lipid profile weren’t modified between groups. Together, 
these studies confirm, consistently, that vitamin D supplementation do not influence insulin resistance and 
diabetes mechanisms in adolescent subjects. 

López-Alarcón and colleagues (2011) provided 900 mg of polyunsaturated omega-3/day for a period 
of one month to children and adolescents (n = 76) aging between 9-18 years, with overweight status and 
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insulin resistance. Anthropometric measurements, adipokine levels and insulin resistance were accessed after 
the intervention period. Short-term supplementation with omega-3 fatty acids was able to significantly 
reduce insulin levels, fasting insulin resistance, TNF-α, leptin and adiponectin. After statistical adjustments, 
the authors also showed significant influence of omega-3 supplementation on weight loss in experimental 
group. 

In a recent review, Voortman et al. (2015) highlight the need for further evidence on the 
effectiveness of omega-3 when provided during infancy or fetal period. According Magrone and Jirillo 
(2015), however, diets rich in antioxidants, anti-inflammatory nutrients and/or supplements rich in 
polyphenols, omega-3, symbiotic and vitamins are advantageous strategies for the prevention of symptoms 
and disorders related to childhood obesity. 

Based on previous allegations about the use of oligofructose as satiety enhancer, thus reducing total 
calorie intake and weight loss in adults, Liber and Szajewska (2014) investigated the effectiveness of 
oligofructose supplementation for overweight and obesity (≥ 85 percentile for BMI) children and adolescents 
(n = 97), aging between 7-18 years. During the intervention period (12 weeks), participants consumed either 
oligofructose or maltodextrin (placebo), individuals aging between 7-11 years received 8g/day oligofructose, 
while participants aging between 12-18 years were supplemented with 15g/day of the supplement. All 
participants were encouraged to perform regular physical activity during the intervention period, z score 
values for the BMI/age ratio was used to compare groups. Authors found no significant differences in 
BMI/age values, reduction in weight or body fat percentage. 

De Ruyter et al. (2012) conducted an experimental study with 474 children and adolescents (4.1-11.1 
years) in ideal weight. Lasting for 18 months, the intervention consisted in providing drinks sweetened with 
table sugar (caloric) or artificial sweetener (non-caloric) to randomly stratified groups. The group responsible 
for consuming caloric beverages was instructed to drink 250 ml of the product (equivalent to 104 Kcal), 
while those receiving non-caloric beverages should consume the same volume of an artificially sweetened 
product, without significant energy content. BMI, skinfold thickness, waist-to-height ratio and fat percentage 
returned significantly smaller values in the group consuming a non-caloric drink, indicating that restricting 
the consumption of sugary drinks may serve as a therapeutic resource, reducing the progression of 
obesogenic indicators in children and adolescents. 

4.5  Drug therapy 

The use of drug therapy in the treatment of obesity in pediatric patients is unusual, and few studies 
have explored the effects of classic drugs on weight disorders. Yanovski et al. (2011) conducted drug 
intervention in severely obese (BMI 34.6 ± 6.6 kg/m2) and insulin resistant children and adolescents (n = 85) 
aging between 6-12 years old. The experimental group was assigned to intake two doses of metformin 
(1000mg) a day for 6 months, plus 6 additional months of use according to the provided prescription (up to 
2000mg/day). During the program, subjects received professional dietary monitoring. 

Metformin-treated group have suffered more frequently with symptoms of gastrointestinal 
discomfort, however, the use of drug therapy with metformin was able to significantly reduce parameters 
such as BMI, body weight, z score for BMI and body fat percentage. As noted, the use of pharmacotherapy 
for the control of obesogenic disorders in childhood is unusual, however, in cases where the drug is intended 
to regulate an already present disease, such as diabetes type 2 (ONGE et al., 2015), there is the possibility 
that this approach promotes improvements in anthropometric/aesthetic parameters in the pediatric public. 

4.6  Health perspectives on infant obesity 

One of the main consequences of childhood obesity is the strong impact this has on the occurrence of 
cardiovascular disorders in adulthood. Authors have investigated several parameters related to causality or 
consequences of these dysfunctions (SYPNIEWSKA, 2015). Barraco et al. (2014) explored the effects of 
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newly discovered adipokines in the pathogenesis of cardiovascular disorders in obese children (BARRACO 
et al., 2014). D'Adamo et al. (2015) and Pires et al. (2015) highlight aspects of atherogenic dyslipidemia, 
endothelial dysfunction and risk factors for obese pediatric patients (D’ADAMO et al., 2015; PIRES et al., 
2015).  

Kelishadi et al. (2015), in a systematic review, shows the strong direct relationship between central 
obesity in children/adolescents and cardiometabolic risks (KELISHADI et al., 2015). Falkner (2015) 
highlights important epidemiological, physiological and genetic disorders of blood pressure, scoring about its 
synergism with childhood obesity (FALKNER, 2015). Pollock (2015) investigates the strong relationship 
between body mass and mass/bone quality as determinants of bone growth mechanisms in childhood and 
adolescence (POLLOCK, 2015). 

During pregnancy and post-natal period, the organism has a great ability to respond to an almost 
ubiquitous array of environmental stimuli, and the essential components of plasticity and adaptations remain 
deeply active during the anatomical, physiological and biochemical development of the infant 
(MACAULAY et al., 2014). A strong example of this "window" of opportunity is the establishment of the 
intestinal microbiota, which occurs mainly during early childhood. Profiling of bacterial colonization 
becomes responsible for communication of metabolic, immune and neurophysiological pathways, essential 
for the control of obesogenic disorders in young and adult individuals (MUNYAKA, KHAFIPOUR & 
GHIA, 2014). 

5.  CONCLUSIONS 

Childhood and adolescence are critical periods of development, and the presence of obesogenic 
disorders in this age may induce consequences in adult life, such as cardiovascular disease, type 2 diabetes, 
disorders of the oxidative metabolism and inflammatory reactivity. Data compiled in this study indicate the 
strong role of family and the multidisciplinary team in treatment and prevention of weight disorders in 
children and adolescents. However, preventive approaches, carried out preferably during pregnancy and 
post-natal care, appear to be necessary to attenuate the epidemic impact caused by weight disorders in 
pediatric patients. 

Other concerns relly on the fact that a gowing food industry facilitates the acess to heavly processed 
meals and snacks, reducing the time parents have to invest in preparing unprocessed natural food at home. In 
fact, it’s hard to reconcile urban work routines with house and offspring responsabilities, but an integration 
between health care practioneers, such as dietitians/pediatritians, and the family is the key to develop 
strategies for healthy eating and adequate body development during childhood and adolescence.  
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