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KEYWORDS Abstract

Abdominal obesity; Objective: To identify sociodemographic and behavioral factors associated with
Adiposity; abdominal obesity (AO) and high body fat percentage (high BF%) in adolescents from the
Adolescent health city of Curitiba-PR.

Methods: The sample consisted of 1,732 adolescents, aged 11 to 19 years, of both
genders. The triceps and calf skinfolds were measured for the calculation of BF%, as
well as the waist circumference. A questionnaire was completed by adolescents with
the following variables: gender, age, type of residence, socioeconomic status, time
spent watching TV on weekdays and weekends, and daily energy expenditure. Logistic
regression was used to measure the association of sociodemographic and behavioral
variables with abdominal obesity and high BF%.

Results: Female adolescents were more likely to have high BF% (OR: 2.73; 95% Cl: 2.32-
3.33), but were less likely to have abdominal obesity (OR: 0.58; 95% Cl: 0.44-0.78). Older
individuals (16-19 years) were more likely to have high BF% (OR: 1.36; 95% Cl: 1.02-1.83).
The older age groups (13-15 years and 16-19 years) had an inverse association with
abdominal obesity. Regarding daily energy expenditure, the less active individuals were
more likely to present high BF% (OR: 1.36; 95% Cl: 1.07-1.71) and obesity (OR: 1.40; 95%
Cl: 1.09-1.80).

Conclusions: Interventions to increase physical activity levels in young people should be
designed in order to combat excess body fat should designed to combat excess adiposity.
© 2014 Sociedade de Pediatria de Sao Paulo. Published by Elsevier Editora Ltda.
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PALAVRAS-CHAVE
Obesidade abdominal;
Adiposidade;

Saude do adolescente

Fatores sociodemograficos e comportamentais associados a adiposidade corporal em
adolescentes

Resumo

Objetivo: Identificar fatores sociodemograficos e comportamentais associados a obesi-
dade abdominal (OA) e ao percentual de gordura corporal elevado (%GC elevado) em
adolescentes de Curitiba-PR.

Métodos: A amostra probabilistica foi composta por 1.732 adolescentes, de 11 a 19 anos,
de ambos os sexos, da rede publica de ensino. Foram coletadas as medidas de dobras
cutaneas tricipital e panturrilha para o calculo do %GC, além da medida da circunferén-
cia da cintura. Um questionario foi preenchido pelos adolescentes para avaliacdo das
seguintes variaveis: sexo, idade, tipo de residéncia, nivel socioecondémico, tempo gasto
assistindo a TV durante a semana e o fim de semana, além do gasto energético diario. A
regressao logistica foi utilizada como medida de associacdo dos fatores sociodemografi-
cos e comportamentais com a obesidade abdominal e o percentual de gordura corporal
elevado.

Resultados: As meninas apresentaram maior chance de ter o %GC elevado (OR: 2,73;
1C95%: 2,32-3,33). Em contrapartida, tém menor chance de ter obesidade abdominal
(OR: 0,58; 1C95%: 0,44-0,78). Individuos mais velhos (16-19 anos) apresentaram maior
chance de ter o %GC elevado (OR: 1,36; 1C95%: 1,02-1,83). Em contrapartida, as faixas
etarias mais elevadas (13-15 anos e 16-19 anos) tiveram uma associacao inversa com a
obesidade abdominal. Em relacao ao gasto energético diario, os individuos menos ativos
apresentaram maior chance de ter %GC elevado (OR: 1,36; 1C95%: 1,07-1,71) e obesidade
abdominal (OR: 1,40; 1C95%: 1,09-1,80).

Conclusées: Intervencoes relacionadas ao aumento nos niveis de atividade fisica na popu-
lacao jovem devem ser elaboradas para o combate do excesso de adiposidade corporal.
© 2014 Sociedade de Pediatria de Sao Paulo. Publicado por Elsevier Editora Ltda. Todos

os direitos reservados.

Introduction

The current epidemiological scenario shows that over-
weight and obesity are health problems at an alarming
proportion in the world young population.' In 2010, inter-
national data observed that 43 million children worldwide
were overweight or obese, of whom 35 million come from
developing countries. The worldwide prevalence of child-
hood overweight and obesity increased from 4.2% in 1990
to 6.7% in 2010, and these prevalence rates are expected
to reach 9.1% in 2020.2

In Brazil, the Brazilian Institute of Geography and
Statistics (Instituto Brasileiro de Geografia e Estatistica
- IBGE)® estimated that in only three decades (1975-
2009), the population of overweight Brazilian adolescents
increased from 3.7% to 21.7% among males, and from 7.6%
to 19.4% among females. The evolution of obesity also fol-
lows the upward trend described for overweight. As these
nutritional conditions are associated with the development
of several health disorders (such as dyslipidemia, insulin
resistance, and hypertension),* the control of excess body
fat is the key to promoting health among young individuals.

Epidemiological studies®® have sought to identify body
adiposity (overall or in the abdominal region) and to esti-
mate the proportion of adolescents with abnormal values.
However, it is also vital to identify the main factors asso-
ciated with excess adiposity in adolescents. Its determi-
nants comprise a complex set of biological, behavioral, and
environmental factors that are interrelated and potenti-

ate each other." Thus, to propose actions for an effective
intervention in reducing excess body fat, it is necessary to
know the set of factors associated with this condition in
young individuals.Considering this evidence, the present
study aimed to determine the prevalence and sociodemo-
graphic and behavioral factors associated with high body
fat percentage (BF%) and abdominal obesity in a random
sample of adolescents from public schools in Curitiba, state
of Parana, Brazil.

Method

This was a cross-sectional study performed with adolescents
enrolled from the sixth grade of elementary schools to sec-
ond year of high school in the public schools of Curitiba
city. To estimate the sample size needed for this study,
the following parameters were considered: (i) population
of 115,524 adolescents; (ii) a confidence level of 95%; (iii)
sampling error of 3 percentage points; (iv) prevalence of
the outcome of interest of 50% (which considers a maximum
variance and overestimates the sample size), resulting in a
minimum sample of 1,057 adolescents.” A design effect of
1.4 was added to correct the error related to the multi-
stage process of sample selection,” as well as an allowance
for possible losses and refusals of 20%. Therefore, a total
sample of 1,776 adolescents was estimated.

The sample selection for this study was based on a mul-
tistage sampling process. In the first stage, all state and



Sociodemographic and behavioral factors associated with body adiposity in adolescents 243

municipal schools were stratified according to each of the
nine regional administrative sectors of the city. In the sec-
ond stage, subjects were randomly drawn from five schools
in each administrative region, so that each school would
represent one of the school grades of interest. In the third
stage, a simple random selection was performed of one to
three classes according to the number of students required
for a certain administrative region.

All adolescents from the chosen class were invited to
participate in the study, resulting in a total of 1,812 ado-
lescents. Some adolescents were excluded from the final
sample: 17 adolescents were older than 19 years (0.94%);
12 did not properly fill out the questionnaires (0.66%); five
did not undergo anthropometric measurements (0.28%);
and 29 (1.6%) were considered prepubertal, considering the
self-assessment of pubic hair proposed by Tanner.® These
prepubertal adolescents were excluded from the sample
due to physiological, morphological, and behavioral differ-
ences, in relation to pubertal and post-pubertal individu-
als. Therefore, the non-response rate was 3.48%, and the
final study sample consisted of 1,749 adolescents.

Data collection was performed between September
of 2010 and June of 2011 by a trained team from the
Center for Sports and Exercise Research (CEPEE - UFPR).
Waist circumference (WC) was measured using an inelas-
tic tape with the anthropometric measurement scale of
1 mm, at the midpoint between the last rib and the iliac
crest. Abdominal obesity was determined considering the
75% percentile proposed by Fernandez et al,’ specific for
age and gender. The triceps and calf skinfolds were mea-
sured following the recommendations of Callaway et al™
and BF% was estimated as proposed by Slaughter et al"
predictive equations. Three measures were performed in
each of these anatomical points, following international
recommendations;'> the mean of the three measurements
was considered in the predictive equations of BF%. The cut-
offs >25% in females and >20% in males were considered in
order to determine which adolescents had elevated BF%."

A questionnaire was completed by adolescents to evalu-
ate the following variables: gender, age, type of residence,
socioeconomic status, time spent watching TV during the
week and on weekends, in addition to daily energy expen-
diture. The age was calculated in decimal years and classi-
fied into three age groups: 11 to 12 years, 13 to 15 years,
and 16 to 19 years. The type of residence in which the
adolescents lived was self-reported (house/two-story house
or apartment). Socioeconomic status was obtained by cri-
teria established by the Brazilian Association of Research
Companies.™ This criterion grouped the adolescents in
eight socioeconomic levels (level A1 to level E), based on
a score that combines material goods, educational level of
the household head, and number of employees at home. For
purposes of analysis, adolescents were grouped into three
categories: A1+A2 (best condition); B1+B2; and C1+C2+D+E
(worst condition).

Daily energy expenditure was obtained by the Three-Day
Physical Activity Recall (3DPAR) developed by Bouchard et
al," and the predictive equations were used to estimate
the relative daily energy expenditure (kcal/kg/day). During
the analysis, the mean of the three days of the recall was
used. The adolescents were grouped into three categories

according to the modified Cale proposal:' very active (240
kcal/kg/day), moderately active (between 37 and 39.9
kcal/kg/day) and little active (<37 kcal/kg/day).

Time spent watching TV daily was assessed by complet-
ing the Youth Risk Behavior Survey Questionnaire, previous-
ly adapted and validated for the Brazilian population.' Two
questions were considered related to time spent watch-
ing TV on normal days, of which one question was about
weekdays and the other about weekends. The answers to
these questions were grouped and, considering the cutoff
of two hours daily, classified into four categories: (i) did
not watch TV for two or more hours during the entire week;
(ii) watched TV for two or more hours only on weekends;
(iii) watched TV for two or more hours only on weekdays;
and (iv) watched TV for two or more hours daily.

Analyses of simple and relative frequency were per-
formed for categorical data presentation. The differenc-
es in the proportions of high BF% and abdominal obesity
among categories of independent variables were evaluated
using the chi-squared test for linear trend and heterogene-
ity testing. The association between the independent vari-
ables, high BF%, and abdominal obesity was performed by
logistic regression with backward stepwise selection. The
bivariate analysis was performed for all variables; those
with p<0.25 remained in the multivariate model. The final
model considered an independent variable significantly
associated with the outcome (high BF% or abdominal obe-
sity) when it achieved a significance level of p<0.05.

The study was approved by the International
Review Board of Federal University of Parana (CAAE:
5371.0.000.091-10). All adolescents received permission
from parents/guardians to participate in the study by
signing an informed consent.

Results

The final study sample had a higher proportion of female
adolescents (52.1%), aged 13-15 years (56.9%), who were
of socioeconomic level B (61.6%), and lived in a house or
two-story house (89.9%). Most of the adolescents (64.9%)
watched TV for two or more hours daily, while 25.4% were
insufficiently active. Considering the indicators of adipos-
ity, 40.1% of adolescents had high BF%, and 12.2% had
abdominal obesity.

Table 1 shows the values of absolute and relative fre-
quency of adolescents with high BF% and abdominal obe-
sity. A higher proportion of high BF% was observed among
females, whereas abdominal obesity was more often
observed in males. Higher proportions of high BF% were
also observed among adolescents with lower daily energy
expenditure and who lived in an apartment. Higher rates of
abdominal obesity were found in the younger age groups.

Table 2 shows associations of high BF% and abdominal
obesity with sociodemographic and behavioral factors. High
BF% was associated with gender (female), age group (16-19
years), and daily energy expenditure (moderately active
and little active). Abdominal obesity was associated with
little active individuals. However, the female gender and
older age groups (13-15 years and 16-19 years) were pro-
tective factors.
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Table 1  Frequency of adolescents with high body fat
percentage (BF%) and abdominal obesity according to the
independent variables, Curitiba, Brazil (n=1,742).

Table 2 Association between high BF%, abdominal obesity,
and sociodemographic and behavioral factors, Curitiba,
Brazil (n=1,742).

Variables High BF% Abdominal obesity Variables Elevated BF%? Abdominal obesity?
n % p n % p OR 95% Cl OR 95%Cl
Gender Gender
Male 258 30.8 <0.012 126 15.1 <0.012 Male 1 1
Female 443  48.6 87 9.5 Female 2.73 (2.32-3.33) 0.58 (0.44-0.78)
Age range (years) Age range
11-12 71  43.6 0.43°* 33 20.2 <0.01° (years)
13-15 378 38.0 137 13.8 11-12 1 1
16-18 252 42.7 43 7.2 13-15 1.09 (0.87-1.37) 0.63 (0.41-0.96)
Socioeconomic 16-18 1.36 (1.02-1.83) 0.29 (0.18-0.49)
level Socioeconomic
A (best 43 4.3 0.18° 12 11.5 0.55° level
condition) A (best 1.08 (0.88-1.33) 0.79 (0.41-1.54)
B 445 413 128 11.9 condition)
C/D/E (worst 213 37.6 73 129 B 1.1 (0.71-1.70) 0.86 (0.63-1.17)
condition) C/D/E (worst 1 1
Type of residence condition)
House/ 618 39.3 0.044 188 12.0 0.39° Type of
Two-story residence
house House/ 1 1
Apartment 83 47.4 25 14.2 Two-story
DEE (kcal/kg/day) house
Very active 338 36.8 0.02° 106 11.5 0.56° Apartment  1.39 (0.99-1.96) 1.12 (0.71-1.78)
(240.0) DEE (kcal/kg/
Moderately 174 45.0 52 134 day)
active Very active 1 1
(37,0-39.9) (=40.0)
Little active 189 42.6 55 12.4 Moderately 1.49 (1.17-1.91) 1.10 (0.84-1.45)
(<37.0) active
Time spent (37.0-
watching TV 39.9)
<2 hours every 89 40.1 0.99® 29 13.1 0.65° Little active 1.36 (1.07-1.71)  1.40 (1.09-1.80)
day (<37.0)
2+ hours on the 86  37.4 21 9.1 Time spent
weekend watching TV
2+ hours during 77 47.5 21 13.0 <2 hours 1 1
the week every day
2+ hours daily 449 39.6 142 12.5 2+ hours a 1.27 (0.92-1.76) 0.64 (0.35-1.17)
. . week
BCF:] s':;i':rirétiift()fi)?zigf;g :]Eefgyf’a"y energy expenditure. 2+hourson  0.95  (0.70-1.29) 0.9 (0.54-1.84)
bChi-squared test for linearity. the
weekend
Discussion 2+ hours 0.96 (0.75-1.22) 0.89 (0.58-1.38)
daily

Elevated body adiposity is a risk factor for several cardio-
vascular diseases, and studies identifying factors associat-
ed with its presence in individuals of all ages are relevant.

The results of this study showed that 12.2% of adoles-
cents had abdominal obesity, which was higher in males
(15.1%) when compared to females (9.5%). Similar preva-
lence and higher value in males were also identified in
another national study, with a similar age group, which
identified a prevalence of central obesity of 15.2% and
8.5% for males and females, respectively.'” Another study,
conducted in Recife, identified a similar prevalence of
abdominal obesity of 14.9%, taking into account both
genders.®

OR, odds ratio; 95% ClI, 95% confidence interval; BF%,
percentage of body fat; DEE, daily energy expenditure.
2Analysis adjusted for variables with p<0.25 in the bivariate
analysis.

When comparing the prevalence of the present study
with those of international studies, a recent systematic
review’® showed that the prevalence of abdominal obesity
in adolescents in developing countries ranged from 3.8%
to 51.7%, and in developed countries, from 9.3% to 33.2%.
However, it is noteworthy that a large portion of these
discrepancies between studies may be due to different
criteria for determining abdominal obesity.
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Regarding BF%, it was observed that 40.1% of the ado-
lescents in the present study had elevated total body fat.
These estimates are higher compared to other national
studies that considered the increased values of triceps
and subscapular skinfolds' and percentage of total fat.?
However, in the present study, the prevalence of increased
values were higher in females, different from other stud-
ies, which found a higher prevalence of increased values
in males.'”?® The high proportion of elevated BF% observed
in this study demonstrates the upward trend of recent
decades,® and is an alarming factor, especially for future
generations.

Considering this evidence, severe consequences to the
health of the world’s youth population, including high
rates of dyslipidemia, high blood pressure, and metabolic
syndrome, will be verified if no intervention actions to
decrease overall obesity and adiposity in specific regions
of the body, such as central adiposity, are done.*

Some risk subgroups for high BF% and abdominal obesity
were highlighted in the study. Adolescent females repre-
sented a subgroup of high risk for elevated adiposity, when
compared with their male counterparts. In contrast, female
gender was a protective factor against abdominal obesity.
This difference observed in adolescents reflects the differ-
ences in body composition between males and females, as
gains in body fat resulting from environmental factors are
most evident in peripheral regions for females and in the
central region of the body for males.?'

The results of the present study indicate a contrast in
the association between age, elevated BF% and abdominal
obesity in the assessed adolescents.

Older adolescents (16-19 years) were more likely to have
elevated BF% compared to younger ones (11 and 12). This
same trend was shown by Minatto et al,” who observed
that younger individuals (14-15 years) had a protective fac-
tor (OR: 0.58, 95%Cl: 0.37-0.90) for high adiposity com-
pared to older individuals (16-17 years). Considering such
results, it is observed that young individuals tend to have
a lower degree of physical activity and exhibit sedentary
behaviors during adolescence,? which might contribute to
increased adiposity as they become older.

However, when analyzing the central adiposity indicator,
the results of the present study demonstrated that being an
older teenager (13-15 or 16-19 years) was a protective fac-
tor against abdominal obesity. Previous studies**? disagree
with the results found. However, the cutoff points used in
the present study are not specific for the Brazilian popula-
tion, which may have generated this contradictory result.

Daily energy expenditure was inversely associated with
high BF% and abdominal obesity among adolescents in the
present study. These results corroborate the literature,
indicating that low levels of physical activity can lead to
health problems, including increased adiposity and its unfa-
vorable distribution.?

However, the time spent watching TV daily did not show
a significant association with the two assessed indicators
of adiposity. These data are similar to those obtained
in previous studies for abdominal obesity? and elevated
BF%.? These results demonstrate that the total energy
expenditure may be better associated with these vari-
ables, as even individuals who spent many hours watching

TV can perform high-intensity activities when they are not
involved in this sedentary activity. Moreover, other seden-
tary activities were not considered in this study, such as
lightweight crafts and the use of computers, tablets, and
smartphones.

Socioeconomic status was not associated with high BF%
and abdominal obesity in the present study. However,
national studies?»?® have suggested this association.
Dugquia et al" and Minatto et al** demonstrated that higher
socioeconomic levels were positively associated with ele-
vated indicators of adiposity assessed. Similarly, Romanzini
et al® observed that abdominal obesity was more prevalent
in the higher socioeconomic levels. However, individuals
of lower economic levels may also exhibit low levels of
physical activity and poor diet with excess calories and fat,
similar to individuals of higher socioeconomic levels, which
is the probable reason for the absence of this association
in the present study.

The study did not observe a significant association
between type of residence and indicators of adiposity; no
study that aimed to correlate these variables was retrieved
in the literature. The type of residence probably did not
reflect on the participation of individuals in physical activi-
ties, as the spaces available for physical activity in commu-
nities and schools can be shared by both groups, regardless
of the type of residence.

The present study had some limitations. One related
to the possibility of reverse causality in the association
between the variables, which is inherent to cross-sectional
studies. The other is consistent with the use of question-
naires for data collection, which may be influenced by
recall and estimation bias, especially in relation to mea-
sures of daily energy expenditure and time spent watching
TV. Despite the observed limitations in the present study
and in several other national publications on this subject,
this study is relevant, as it is one of the few using BF% as an
indicator of overall adiposity. Moreover, Brazil is a country
with continental dimensions and with great cultural vari-
ability across its different regions. Thus, this research adds
regional information concerning risk factors associated
with adiposity in adolescents.

The findings of the present study represent an important
reference for future epidemiological surveys and interven-
tions to reduce obesity in children and adolescents.

In conclusion, the results indicated that the subgroups
at risk for abdominal obesity and elevated BF% may vary
according to the indicator considered, especially when con-
sidering sociodemographic factors. Regarding behavioral
factors, the results support the literature, which indicates
higher chances of both overall and abdominal obesity in less
active individuals. Interventions aimed at increasing levels
of physical activity among young people must be developed
to fight excess body fat. Additionally, future longitudinal
studies should be performed in order to confirm the results
observed in cross-sectional studies and to verify possible
causal associations.
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