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Resumo

Objetivo: Identificar fatores socioeconô-
micos, ambientais e comportamentais asso-
ciados ao excesso de peso (EP) em adoles-
centes por meio de uma revisão sistemática 
da literatura. Métodos: Foram consultadas 
seis bases de dados (Lilacs, Adolec, SciELO, 
Medline via Pubmed, ISI Web of Knowlwdge 
e Cochrane Library) entre os dias 03 e 13 de 
janeiro de 2008. Os descritores e respectivos 
termos MeSH utilizados foram: “sobrepeso”, 
“obesidade”, “adolescência”, “adolescentes”, 
“fatores de risco”, “fatores associados”. 
Foram avaliados artigos em inglês, espanhol 
e português publicados entre 1997 e 2007 e 
incluídos estudos observacionais que es-
tudaram adolescentes com idades entre 10 
e 19 anos, cujo desfecho era o EP diagnos-
ticado por critérios internacionalmente uti-
lizados. Foram excluídos estudos com base 
em amostras de conveniência ou que não 
investigavam fatores sociais, ambientais e 
psico-comportamentais entre as variáveis 
independentes. Resultados: Da leitura dos 
títulos e resumos e da aplicação inicial dos 
critérios de elegibilidade resultaram 202 
artigos. A revisão das publicações completas 
permitiu a inclusão e análise de 56 artigos. 
Observou-se que o nível socioeconômico 
associou-se inversamente com o EP em 
países desenvolvidos e de forma direta em 
países em desenvolvimento. Dieta para 
emagrecer, número de horas alocadas em 
TV/vídeo por dia, mãe e/ou pais obesos e 
ocorrência de EP na infância associaram-se 
diretamente com o EP. Foram identificados 
como fatores protetores o hábito de con-
sumir desjejum e a prática de atividade 
física. Conclusão: Variáveis socioeconômi-
cas, comportamentais, familiares e do início 
da vida associaram-se com EP e estas devem 
ser consideradas nas intervenções dirigidas 
para este agravo entre adolescentes. 

Palavras-chave: sobrepeso, obesidade, 
fatores de risco, adolescente.
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Abstract

Objective: To identify socioeconomic, 
environmental and behavioral factors asso-
ciated with overweight (OW) in adolescents 
through a systematic literature review. Me-
thods: Six databases were consulted (Lilacs, 
Adolec, SciELO, Medline via Pubmed, ISI Web 
of Knowlwdge and Cochrane Library) betwe-
en January 3 and 13, 2008. The following 
key-words and respective MeSH terms were 
used: “overweight”, “obesity”, “adolescence”, 
“adolescents”, “risk factors”, “associated 
factors”. Articles in English, Spanish and 
Portuguese published between 1997 and 
2007 were evaluated, and only observa-
tional studies with adolescents aged from 
10 to 19 years, diagnosed with OW using 
international criteria were included. Studies 
based on convenience samples or that did 
not investigate social, environmental and 
psycho-behavioral factors as independent 
variables were excluded. Results: 202 arti-
cles were selected by reading the titles and 
abstracts and applying initial eligibility 
criterion. The review of complete publica-
tions allowed including and analyzing 56 
articles. Socioeconomic level was found to 
be inversely associated with OW in deve-
loped countries and directly associated in 
developing countries. The habit of going on 
weight loss diets, the number of hours per 
day watching TV/video, having an obese 
mother and/or father and the occurrence 
of OW in childhood were directly associated 
with OW. The habit of having breakfast and 
physical activity were observed to be pro-
tective factors. Conclusion: Socioeconomic, 
behavioral, family, and childhood variables 
were associated with OW and should be 
considered in interventions directed toward 
the problem among adolescents.

Key Words: Overweight. Obesity. Risk 
factors. Adolescent.

INTRODUCTION

Overweight (including obesity) has be-
come increasingly more important in the 
global epidemiological scenario, not only 
as a function of its growing prevalence, 
but mainly because it is associated with a 
series of deleterious effects on health. Data 
published by the World Health Organization 
– WHO in 2004 suggests that the prevalence 
of overweight and obesity has been growing 
at an alarming pace, both in developed and 
developing countries. In most European 
countries, the prevalence of excess weight 
(overweight and obesity together) in adults 
ranges between 50 and 75%. In the United 
States, obesity affects about 20% of men 
and 25% of women(1). In Africa and Latin 
America, with the fast urbanization and 
growth of the socioeconomic level in some 
countries, obesity has been growing and 
surpassing the prevalence of underweight, 
as is the case of Cape Town, in South Africa, 
and of Brazil. In these countries, 44 and 
13.1% of women and 10 and 8.9% of men, 
respectively, are obese(1,2). 

Another striking feature of the epidemic 
growth of overweight is the increase of this 
disorder in increasingly younger ages. In 
2004, 10% of children and adolescents in 
the world were already estimated to be 
overweight and, among them, one fourth 
to be obese3. A study performed by Wang 
et al.(4) in countries in different stages of 
social and economic development revea-
led a significant increase in the prevalence 
of overweight children and adolescents in 
past decades. Major increments of magni-
tude have been observed, especially among 
adolescents: 62% in the United States (from 
16.8 to 27.3% in the US) and 240% in Brazil 
(from 3.7 to 12.6%). 

Longitudinal studies have identified 
obesity in childhood and adolescence, par-
ticularly during the second decade of life, as 
an important predictor of obesity in adult life, 
especially for extremely obese children with 
obese parents(5-8). The literature has docu-
mented some consequences of obesity, such 
as substantial risk for hypertension, type II 
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diabetes mellitus, respiratory and muscular-
skeletal complications, in addition to major 
psychosocial repercussions (9-12). 

The changes in diet and exercise pat-
terns that occurred in several societies, have 
contributed to an increased overweight 
population(13) . It should be pointed out, ho-
wever, that the determinants of overweight 
comprise a complex set of biological, beha-
vioral and environmental inter-related fac-
tors that mutually augment each other. For 
children and adolescents, conditions and 
situations present in the school, family and 
neighborhood environment are examples of 
these factors. Characteristics present during 
pregnancy and in the beginning of life, such 
as mother’s nutritional status previous to 
pregnancy, smoking during pregnancy and 
nutritional status in childhood also stand 
out(14-19) .

In face of the complexity of the process 
that determines the condition, a set of 
interventions aimed at preventing obesity 
during childhood and adolescence has been 
proposed. Interventions involve actions 
oriented toward habits, family and individu-
al choices and collective measures, such as 
for example, regulation of food commercial 
practices and publicity, and reorganization 
of the urban space. Nonetheless, in order to 
formulate actions, it is necessary to ackno-
wledge the network of determinants and to 
identify the set of factors that can respond 
to interventions targeted at overweight in 
adolescents(20-22).

In past years, some systematic revi-
sions on the efficacy or effectiveness of 
interventions oriented toward prevention 
or treatment of overweight and obesity in 
childhood have been published, although 
specific studies on adolescents were not 
found(23-28). So far, systematic revisions on 
risk factors for overweight in this specific 
group of the population have not been 
found either. Thus, the objective of the 
present study was to identify the socioe-
conomic, environmental and behavioral 
factors associated with overweight (OW) 
in adolescents by means of a systematic 
literature review.

METHODS

Databases and search strategies

The following databases were consulted: 
Lilacs, Adolec, SciELO, Medline via Pubmed, 
ISI Web of Knowlwdge and Cochrane Libra-
ry between January 03 and 13, 2008. The 
keywords and respective MeSH terms used 
for the search were: “overweight”, “obesity”, 
“adolescence”, “adolescents”, “risk factors”, 
“associated factors”, in the title/abstract 
words field of the reference bases. In the 
Medline database, six search equations were 
built to which the term “Major” was added 
to the side of each keyword alternately: 
“Overweight”[Majr] OR “Obesity”[Majr] AND 
“Adolescent”[Mesh] OR “risk factor”[Mesh]; 
Overweight”[Mesh] OR “Obesity”[Mesh] 
A N D  “Ad o l e s c e n t” [ Ma j r ]  O R  “r i s k 
factor”[Mesh]; Overweight”[Mesh] OR 
“Obesity”[Mesh] AND “Adolescent”[Mesh] 
OR “risk factor”[Majr]; Overweight”[Majr] OR 
“Obesity”[Majr] AND “Adolescent”[Majr] OR 
“risk factor”[Mesh]; Overweight”[Majr] OR 
“Obesity”[Majr] AND “Adolescent”[Mesh] 
OR “risk factor”[Majr]; Overweight”[Majr] 
OR “Obesity”[Majr] AND “Adolescent”[Majr] 
OR “risk factor”[Majr]. This strategy enabled 
the utilization of equations with different le-
vels of specificity, which expanded the range 
for selecting the studies to be examined. The 
period of publication ranged between 1997 
and 2007 and articles published in English, 
Spanish and Portuguese were selected. Such 
period was defined because, in mid 1995, 
the WHO recommended using the Body 
Mass Index (BMI, weight (kg)/height2 (m)) 
associated with skin fold measurements 
as a new diagnostic criteria for overwei-
ght and obesity among adolescents of the 
population, since then an international 
recommendation for defining overweight 
and obesity for this age group(29).

Selection criteria

Complete articles that met the following 
criteria were included in the present revi-
sion: population in the 10 to 19 year-old age 
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group; observational (cross-sectional, co-
hort or case-control) study design; subjects 
selected with a probabilistic sample in cross 
sectional studies or an article with a sample 
design used in the remaining study designs; 
having as the main or secondary objective 
the identification of factors (environmental, 
social, demographic or psycho-behavioral) 
associated with overweight or obesity, 
analyzed as a categorical variable.

It is worth explaining that there is no 
consensus in the literature as to the an-
thropometric diagnosis of overweight and/
or obesity in adolescents. For the present 
study, only articles that used at least one of 
the following criteria were included:
i)	 World Health Organization(29): BMI by 

sex and age above percentile 85 of the 
American population (data of the Natio-
nal Health and Nutrition Examination 
Survey, 1971/05), associated or not with 
skin fold values above percentile 90 of 
the same reference population;

ii)	 Cole et al.(30): BMI by sex and age above 
the values that correspond to 25.0 and 
30.0kg/m2 at 18 years of age, which is 
the equivalent to the cut-off points that 
define overweight and obesity in adults. 
Values were obtained in a database 
built with six population studies: Great 
Britain, Brazil, The Netherlands, Hong 
Kong, Singapore, and the United States. 
This is the criterion recommended by 
the International Obesity Task Force – 
IOTF;

iii)	 Centers for Disease Control and Pre-
vention(31): BMI by age and sex above 
percentile 85 or 95 of the American 
population (data from the National He-
alth and Nutrition Examination Survey 
collected between 1963 and 1994);

iv)	 World Health Organization(32): BMI by 
sex and age above 1 or 2 standard devia-
tions (SD), using the American standard 
as reference (data of the National Health 
and Nutrition Examination Survey of 
1977 supplemented with those of the 
growth standard of children less than 5 
years old).
We excluded studies whose population 

assessed included pregnant or puerperal 
women, adolescents or individuals with any 
disease, and those published as editorials, 
comments, letters, validation, and inter-
vention studies.

Data extraction

Studies were selected and information 
extracted by two independent revisers, with 
the help of a standardized tool. Informa-
tion on the country where the study was 
conducted, characteristics of individuals 
studied (age, sex, ethnicity), sample size, 
study design, independent variables measu-
red, parameters used to define overweight, 
statistical analysis technique used, and re-
sults obtained were collected. Independent 
variables were grouped into demographic, 
socioeconomic, dietetic, exercise, other 
behaviors, psychological, previous, family, 
and environmental. Whenever available, the 
results of the adjusted models were chosen 
for the present study. In the absence of this 
information, results from the univariate 
analysis were collected.

After data extraction, the STROBE 
(Strengthening the reporting of observatio-
nal studies in epidemiology)(33) report was 
used as a guideline to assess availability of 
information and the methodological pro-
cedures adopted in selected articles. This 
report aims to help building observational 
study publications and has a checklist of 
items that should be observed by authors 
and that varies from the wording of the title 
to the mention of funding sources of the 
study. Each one of the items considered in 
the articles selected received points (inte-
gral (1,0), partial (0,5) or non existing (0)) 
according to the availability of information 
and/or adoption of the procedure studied in 
that specific item. Afterwards, points were 
summed and the percentage of points over 
the total items applicable was calculated.

The aim of the present study was to 
identify factors associated with OW among 
adolescents without the intention of quan-
tifying the magnitudes of existing associa-
tions or producing a summary measure, and 
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for this reason, a meta-analytical synthesis 
was not performed in the present systematic 
revision.

As the information analyzed was ob-
tained from studies already performed, 
the present study was not submitted to the 
Human Research Ethics Committee.

RESULTS

Initially, 942 studies were identified. Of 
these, 741were excluded after reading titles 
and abstracts (when available), mainly 
when they identified overweight as an 
exposure variable or because they were 
merely descriptive studies (376 articles) or, 
still, when they were intervention, revision 
or tool validation studies, notes or opinions 
of researchers (261 publications). As a result, 
202 articles were left. When abstracts were 
not available in the databases consulted, a 
complete manuscript was sought and a first 
reading performed. In this second stage, 
after reading complete articles, 59 articles 
were selected. Afterwards, 3 studies were 
excluded: 2 because they did not inform the 
age group of participants and 1 because it 
did not present the reference population 
used for diagnosing overweight, even after 
two attempts to contact the authors. The-
refore, 56 articles remained, selected by 
consensus for analysis. Figure 1 presents 
the study selection process flow.

General characteristics of studies

Studies analyzed were conducted betwe-
en 1971 and 2005, with a higher number of 
studies done after the 1990’s. Most studies 
(n=37) were conducted in developed coun-
tries, mainly in the United States (n=20). 
Among developing countries, Brazil had 
an expressive representation among the 
studies selected (n=14). Results analyzed in 
this article came mostly from cross-sectional 
studies (n=38), whose main data sources 
were surveys with representativeness of po-
pulation segments, 10 of which with national 
representativeness. This characteristic is 
partly reflected in the wide range observed 

in the number of participants: from 281,630 
adolescents assessed in the “Avena Study”(34) 
to the 173 adolescents examined in a case-
control study conducted in Brazil(35). Only 5 
studies assessed adolescents between 10 and 
19 years of age. The age group studied most 
frequently was that between 12 and 19 years.

Table 1 presents in detail the variables 
and indicators analyzed, criteria for defi-
ning overweight and/or obesity, statistical 
techniques used, main results, STROBE 
scores, and the limitations of the 56 studies 
assessed.

The group of independent variables stu-
died most frequently were socioeconomic 
variables, followed by dietary ones, then exer-
cising, and other behaviors related to lifestyle 
followed by demographics. Most studies used 
calibrated weight and height data (n=40) 
and adjusted regression models in statistical 
analysis (n=46). None of the studies assessed 
adopted the WHO’s recommended (2007) 
diagnostic criteria for overweight.

The percentage of points obtained by 
studies according to the STROBE report 
guide ranged between 38.7 and 84.4% with 
a mean of 64.5%. Small differences were 
observed when comparing characteristics 
of designs and methods of the publications 
that presented the highest point percentage 
(above 75%) with those that obtained the 
lowest results (below 25%). In the group 
of studies with highest points, the cohort 
design was observed to be more frequent 
in comparison to the lowest point group. 
Socioeconomic variables were assessed 
more frequently in the group of studies with 
lowest points.

Most studies found a statistically signi-
ficant association between factors studied 
and OW, and only in three studies (36-38) no as-
sociation was found. Fourteen studies that 
assessed obesity as outcome, presented, in 
general, results similar to those observed 
for OW.

Socioeconomic, demographic and 
environmental variables and EP 

Of all studies, 45 studied socioeco-
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nomic variables: 28, demographic and 9, 
environmental. In general, the direction 
of the association between socioeconomic 
level (assessed by individual and/or clus-
tered variables, ex: family income, parents’ 
schooling, type of health insurance, type of 
school (public or private) etc.) and OW was 
distinct between developed and developing 
countries. An inverse association between 
socioeconomic level and OW was obser-
ved in developed countries(34,39-51), while a 
direct relation was observed in developing 
countries. The fact that these results were 
also found in studies with a higher point 
percentage according to the STROBE report 
checklist(44,48,51) should also be pointed out. 
Environmental variables that characterize 

geographical areas as sites of higher or lower 
development (living in cities with 10,000 or 
more inhabitants; living in urban areas and 
mean income of neighborhood) were also 
inversely associated with OW in developed 
countries. In three studies, two of them 
conducted in Brazil(52,53) and one in China(54), 
a direct association between living in an 
urban area and OW was observed. 

This pattern of association was similar 
when analyses were stratified by sex. Howe-
ver, in two studies carried out in developed 
countries whose specific objective was to 
identify the association between socio-
economic level and OW, no statistically 
significant association was observed among 
girls (34,48).

Figura 1. Fluxo de seleção dos estudos incluídos na análise.
Figure 1. Flow chart of the selection of the studies included in the analysis.
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Behavioral variables and OW

Among behavioral variables, 30 studies 
assessed dietary variables, 31 evaluated 
factors related to physical exercise (PE) 
and 29 measured other behaviors. Being or 
having been on a diet to lose weight or ha-
ving a restrictive diet behavior had a direct 
association with OW in all studies analyzed 
(14, 35, 55-59), except for a study conducted in 
Brazil(60). Attitudes related to weight loss (ex: 
taking pills, laxatives to lose weight without 
medical guidance)(55), consumption of soft 
drinks 3 days or more per week(40), and the 
habit of buying a snack at school(51) were 
also positively associated with OW. There 
was an inverse association with OW for: 
habit of having breakfast(59, 61-63), amount of 
energy, fibers and cholesterol consumed in 
the past 24 hours (47), consumption of fruit 
and greenery in the past seven days (63), 
habit of having cereal for breakfast(64), and 
having more meals during the day(14,60,65). By 
comparing these findings to those found in 
analyses stratified by sex, a study presented 
discordant result among girls: being on a 
diet to lose weight was inversely associated 
with OW(60. The habit of having dinner with 
family was inversely associated with OW in 
one of the two studies that analyzed this 
behavior(36, 66).

Exercising (PE) and its frequency at and 
outside school, especially more intense PE 
(vigorous and intense exercise), assessed 
by different tools, were inversely associated 
with OW in 12 studies (40, 51, 55, 59, 61, 62, 67-72). In 
a longitudinal study conducted by Gordon-
Larsen et al.(67), the increase in the intensity 
of PE, taken as a time-dependent variable, 
was also shown to protect against OW. Only 
two studies identified a positive association 
between PE and OW(55,73).

When other behaviors were assessed, a 
direct association was observed between 
the number of hours spent in front of the 
TV, video-game or computer and OW in all 
studies that showed statistical significance 
in the analysis of the relation(39,60,61,67,68,71-76).

The number of hours of night sleep was 
inversely associated with OW in two of the 

six studies that assessed this variable(72,75). 
Smoking, using alcohol and other drugs, 
investigated by 11 studies, did not show 
association with OW, except for the study of 
Carrière(62), that observed a positive associa-
tion between OW and a smoking experience 
sometime in life.

Psychological variables and OW

Seven studies(19,37,44,55,57,59,77) assessed 
psychological variables and, of these, three 
presented significant associations with OW. 
Directly associated with OW, both in boys 
and girls were: a higher score of depressive 
symptoms(77); presence of a food disorder 
characterizing a restrictive behavior(59) and 
the presence of trace of anxiety(19). Howe-
ver, OW was inversely associated with the 
presence of eating disorders due to external 
stimuli, when only girls were taken into 
consideration(59).

History and family characteristics and 
OW

Initial living conditions and family cha-
racteristics that were directly associated 
with OW were: occurrence of overweight 
in some phase of childhood(14,40,58,78,79,); fast 
weight gain up to the second year of life(78); 
smoking during pregnancy(17,18), and ma-
ternal pre-gestational BMI (18); overweight 
mother and/or father(17,35,44,54,58,62,69,72,73,79,80). 
One article identified a direct association 
between parents currently smoking and 
OW(62). A similar result was observed when 
analyses were stratified by sex. Duration 
of breastfeeding for two or more months 
had a protecting effect on OW in three stu-
dies(14,17,81). However, in the study conducted 
by Salsberry & Reagan (17) this association 
was observed only among obese mothers.

The main limitations mentioned by au-
thors for the articles selected were: utiliza-
tion of cross-sectional data, which does not 
guarantee that exposure preceded outcome 
(even if in some articles the original design 
was a cohort study); utilization, in some 
studies, of weight and height referred by 
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adolescents and/or parents; compromise 
of external validity in some studies and 
incomplete adjustment because of not ac-
counting for potential confounders in the 
relationship of interest.

DISCUSSION

The major socioeconomic, environmen-
tal and behavioral factors associated directly 
or inversely with OW among adolescents in 
the present revision were: socioeconomic 
level of families; certain behaviors related 
to food, mainly referring to restriction of 
food consumption and having breakfast; 
frequency and intensity of physical exercise 
and time spent in sedentary activities. Pre-
vious nutritional status of adolescents and 
nutritional status of parents also proved as 
relevant conditions for the occurrence of 
OW in adolescence.

Despite the heterogeneity observed in 
the design and in the selection of variables 
and exposure indicators, patterns of asso-
ciation between socioeconomic variables 
and OW were shown to be consistent, hi-
ghlighting the difference of the direction 
of this association between developed and 
developing countries, observed in some 
surveys with nationwide representative-
ness(2,38,80). Studies using data from the past 
three decades in the United States (USA) 
showed that the increase in the prevalence 
of overweight is higher in families who live 
below the poverty line, especially among 
older adolescents (15 to 17 years) and Afro-
American individuals (in comparison to 
white and Hispanic individuals of the same 
socioeconomic level). In a more recent pe-
riod (1999 – 2002), an inverse association 
between socioeconomic level and OW was 
observed to be statistically significant only 
among girls(40,82). In Brazil, for example, in 
a period similar to that of the studies per-
formed in the US, a direct relation between 
family income and OW was observed among 
adolescents and the relation is becoming 
weaker among girls(2).

Regarding dietary variables, a large 
number of studies identified the variable 

“dieting/or having dieted to lose weight” as 
a risk factor for OW. Methodological expla-
nations may justify this finding, apparently 
without biological plausibility. Among the 
studies that identified this association, 
all had a cross-sectional design and/or 
analysis. Such design does not guarantee 
that exposure preceded outcome. Another 
explanation is the possible occurrence of 
systematic error in assessment, given OW 
adolescents would tend to give more socially 
expected answers, underestimating their 
food consumption and answering this ques-
tion positively. Neumark et al.(83) questioned 
the validity and a reliability of the question 
“be on a diet”, that could have several mea-
nings to adolescents and they recommend 
performing qualitative studies to improve 
its understanding. In addition to metho-
dological explanations, in the longitudinal 
study where this association was observed, 
the authors assessed characteristics asso-
ciated with restrictive eating behaviors that 
are associated with the occurrence of OW. 
Adolescents with these behaviors limit their 
food intake, skip meals, feel very hungry 
and have little control over their eating and 
for this reason may be more susceptible to 
overweight(59). 

We also identified eating behaviors that 
protect against the study’s outcome, such 
as the habit of having breakfast and having 
more meals during the day. These behaviors 
are related to a more regular and defined 
meal pattern and are inversely associated 
with the habit of “snacking” foods with 
high energetic density throughout the day 
and, directly with vigorous physical exerci-
se(20,56,84). Skipping breakfast is also suggested 
to be directly associated with other restric-
tive eating behaviors(59,61).

Despite the heterogeneity observed 
in variables and indicators presented by 
studies to measure exercising and intensity 
of physical activity (ex.: frequency, time, 
king and intensity of physical activities, 
participating in team sports, exercising 
at and outside school, etc.), this behavior 
seems to to protect against OW (except in 
the studies of Pérez et al.(55) and Suñe et al. 
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2007 (73). These findings are corroborated by 
recent systematic revisions that identified 
the efficacy and effectiveness of exercising 
and reduction in TV watching time in the 
prevention of OW in childhood and ado-
lescence(23,25,26).

Few studies have identified association 
between psychological variables and OW. In 
the process of selecting studies, many arti-
cles were excluded because they assessed 
OW as a risk factor for psychological disor-
ders, suggesting that psychological disor-
ders are studied more as consequences than 
determinants of OW among adolescents.

Although it was not the objective of the 
present revision, some of the studies selec-
ted pointed toward a higher likelihood of 
OW among adolescents with at least one 
parent that was obese or that had been 
overweight during childhood. A survey with 
children also identified the presence of OW 
in parents as a risk factor for obesity(7). The 
interaction between a complex network of 
genes associated with obesity and the en-
vironments that favor their expression has 
been appointed as the background for the 
occurrence of obesity among individuals of 
the same family (85).

Among studies selected, distinct criteria 
were adopted for the diagnosis of OW. Wang 
& Wang(86) compared the prevalences of 
overweight and obesity in American, Chi-
nese and Russian adolescents, according 
to the first three criteria adopted in the 
present study. The authors observed con-
siderable differences among prevalences 
and recommend care in the comparison of 
results when distinct criteria are used. Des-
pite this limitation, criteria for the diagnosis 
of OW used internationally were considered 
in the present revision aimed at expanding 
the selection of relevant literature to comply 
with the objective of the study. Moreover, the 
objective of the present study was to revise 
the association between certain factors and 
OW and not to compare the magnitude 
of the condition in diverse scenarios. The 
agreement between results of studies that 
utilized different criteria for diagnosing OW 
corroborates the consistency of the associa-

tions described in them.
As to the quality of studies, Khan et 

al.(87) listed some aspects that should be 
assessed and that relate directly to the level 
of evidence of results found in a systematic 
revision: the kind of study design and care 
adopted while it was conducted and analysis 
of results. Regarding the first aspect, most 
(n=53) studies included in the present revi-
sion have a cross-sectional design and/or 
cross-sectional analyses (level of evidence 
considered weak, according to these au-
thors). However, comparing the results ob-
served in studies with cross-sectional design 
and/or analyses with those of longitudinal 
analyses, a general similarity in patterns of 
association was observed. It should be also 
pointed out that, for some factors, it is pos-
sible to guarantee preceding time relations, 
as, for example, for variables that assess the 
socioeconomic level of families and those 
that relate to initial life.

On the conduction of studies, great he-
terogeneity in the selection and methods 
utilized for assessment of independent va-
riables was observed, and also in the criteria 
adopted for diagnosis of OW, which makes 
their joint analysis difficult. This limitation 
seems to compromise, mainly, the analysis 
of association between eating behaviors and 
consumption variables with OW. Eleven of 
the 25 articles that assessed food consump-
tion did not present any information on the 
validity or reliability of the tool used toward 
that end(14,18,39,40,47,62,64,66,69,76,88). However, for 
certain variables, there seems to not have 
been an influence of this limitation, given 
the similarity of the results observed, as was 
the case of variables related to exercise.

As to the care adopted in the analysis of 
results, nine studies carried out univariate 
analyses, without adjustment for potential 
confounding variables. The results of these 
studies, in general terms, were similar to 
those found in the studies that performed 
adjusted analyses. It should be pointed out 
that few studies included adjustments to 
correct the effect of the sample design and/
or commented on the quality inspection of 
adjustment.
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Some limitations of the present revision 
should be pointed out. The first one refers 
to the possibility of a relevant study being 
ignored, as only publications in English, 
Spanish or Portuguese were analyzed. No 
search was performed to identify unpubli-
shed studies or those published in annals of 
congresses, symposiums, etc. The second 
limitation refers to the interpretation of re-
sults of articles that assessed previous cha-
racteristics, given the initial objective of the 
present study was not to identify factors of 
initial life nor behaviors or nutritional status 
of parents; therefore, search strategies were 
not specified with that aim. Consequently, 
articles that studied this association may 
have been missed.

FINAL CONSIDERATIONS AND 
CONCLUSION

The growth in the magnitude of OW 
among youth of several regions of the 
world is an unquestionable reality. The 
acknowledgement of the complexity of its 
determinants and involvement of several 
sectors of society to prepare actions to 
promote health and prevent the condition 
is one of the current challenges in the 
global public health agenda. Despite the 
limitations in the comparison and analysis 

of selected studies, the revision points out 
a set of socioeconomic and behavioral 
factors that were shown to be associated 
with OW among adolescents and that are 
prone to intervention, and also highlights 
population groups in which the likelihood 
of the condition occurring is higher. The 
present authors, therefore, recommend that 
interventions oriented toward adolescents, 
both at the collective and individual level, 
take into account the factors herein identi-
fied, that is: socioeconomic level of families; 
food restriction behaviors; the habit of 
having breakfast; frequency and intensity 
of exercise, and time spent in sedentary ac-
tivities. In addition to these, other factors of 
environmental, cultural and political nature 
are still little explored and should be consi-
dered, given the complexity and dynamics 
of the network that determines overweight 
in this age group still very susceptible to the 
changes experienced by societies.

Last, it should be pointed out that other 
eating behaviors, such as the consumption 
of certain foods and nutrients, habit of fami-
ly meals, psychological variables, and envi-
ronmental characteristics were little studied 
or did not present consistent associations 
between selected studies and, therefore, 
require further investigation.
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