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Abstract

Introduction: Among human development stages, adolescence comprises the period in which intense
somatic and behavioural changes occur'. In this period of life, the presence of detrimental health habits
can be consolidated until and into adulthood, and can be a precursor for higher risk of mortality and
chronic diseases.

Objective: The aim of this study was to determine the prevalence of abdominal obesity and its associated
factors among adolescents, independent of confounders.

Methods: A sample of 14—17-year-old individuals (n = 1.231), who were students from Londrina/PR
- Brazil public schools, was studied. A questionnaire about physical activity, sedentary behaviour and
socioeconomic conditions was applied. Anthropometry was composed of body weight (kg), height (m),
body mass index (BMI = kg/m?) and waist circumference (cm). The association of abdominal obesity
and independent variables was assessed using the chi-square test and the magnitude of associations
was verified using Binary Logistic Regression in an unadjusted model and adjusted for confounders
(gender, age, socioeconomic status, physical activity and sedentary behaviour). The confidence interval
and statistical significance were set at 95% and 5%, respectively, using SPSS v15.0.

Results: The abdominal obesity prevalence was 17.5% (Cl = 15.4%—-19.6%), and was higher in boys
than in girls. Adolescents with abdominal obesity had higher values of body weight, height, body mass
index and sedentary behaviour compared to eutrophic individuals. Being male increased the risk of
abdominal obesity by 36% in adolescents. This risk was two times higher in those with high levels of
sedentary behaviour.

Conclusion: Abdominal obesity was significantly associated with gender and high levels of sedentary
behaviour, regardless of confounding factors. Lifestyle habits are important modifiable risk factors that
can effectively contribute to the reduction of obesity from an early age.
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H INTRODUCTION

Among human development stages, adolescence
comprises the period in which intense somatic and behav-
ioural changes occur'. In this period of life, the presence
of detrimental health habits can be consolidated until and
into adulthood, and can be a precursor for higher risk of
mortality and chronic diseases*?. In Brazil, the prevalence
of obesity among children and adolescents has demon-
strated an abrupt and progressive increase in recent dec-
ades, especially among males*. When considered as a dis-
ease, obesity is a major risk factor for the development
of, among others, hypertension, diabetes, some cancers
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and dyslipidaemia, as well as an increase in risk of early
death’.

As well as general obesity, fat concentration in the
abdominal region has been associated with an increased
risk of metabolic diseases in the population in recent dec-
ades, and is the the most frequently occurring cardiometa-
bolic factor among children and adolescents®’. More than
a quarter of Brazilian children and adolescents (27.3%)
had a prevalence of fat gain around the waist, and abdom-
inal fat was greater among younger individuals who lived
in a household with higher income levels, as well as those
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who demonstrated lower levels of physical activity and
high levels of sedentary behaviour®.

High waist circumference in adolescents was asso-
ciated with increased arterial pressure®'®. Male adolescents
had a higher prevalence of abdominal fat when compared
to females, although being overweight presents similar be-
haviours in both sexes''. The findings that associated meas-
urements of waist circumference to gender in children and
adolescents are not agreed upon in the literature. When
parsing this association, Moser et al.'> showed a higher in-
cidence of abdominal obesity in girls than in boys."? Anoth-
er study of adolescents aged 12 to 17 years did not observe
significant differences between the genders'.

High levels of sedentary behaviour has also been
associated with higher levels of abdominal obesity®!*. Sal-
vador et al.® found that fat accumulation around the waist
was associated with sedentary behaviour far more strong-
ly than it was with being overweight. On the other hand,
being physically active was not associated with lower lev-
els of abdominal obesity, which had also been observed by
other authors'.

The identification of factors associated with ab-
dominal obesity in adolescents allows for a better under-
standing of their determinants and can guide prevention
strategies for risk factors, as well as contribute to im-
provements in the overall health of this population. The
negative contribution of high abdominal fat to health risks
signals the need for prevention at earlier ages that is aimed
at promoting the reinforcement of healthy habits in adult-
hood. This study aimed to determine the prevalence of
abdominal obesity among adolescents in the city of Lon-
drina/PR-Brazil, in addition to finding associated factors
that contribute to obesity, independently of confounding
factors.

B METHODS

Sample

The sample consisted of adolescents at least 14
years of age, up to at a maximum of 17 years, from public
schools in Londrina, located in southern Brazil. After sur-
veying the Regional Education Centre of Londrina-PR, it
was found that the schools that received more adolescents
from all regions of the city (North, South, East, West and
Central areas) were the downtown area schools. Thus, the
six largest schools in the central area were selected for the
research. To calculate the sample, we used an approximate
prevalence of abdominal fat set at 28%, which was based
on a previous study?®, as well as a tolerable error of 3.5%
and an effect correction of 1.5. This provided a minimum
sample size of 914 subjects. Anticipating possible losses,
20% of this number was added, requiring a total of 1097
subjects. By the end of the study, 1231 adolescents had
been assessed. All parents/guardians of the study partici-
pants signed an informed consent form, allowing the teens
to participate in the study. The Research Ethics Committee
of the State University of Londrina approved this study
(process: 203/10).
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Anthropometry

Body weight was measured using a digital scale ac-
curate to 0.1 kg. Height was measured accurately in cen-
timetres (cm) using a stadiometer. Later, BMI was calcu-
lated by dividing weight by the square of the height. The
waist circumference was determined in millimetres by the
minimum circumference between the iliac crest and the
last rib, using a non-elastic tape (mm). Taylor et al.'*, con-
sidering the gender and age of the adolescents, established
the cut-off points used to classify abdominal obesity.

Engagement in physical activity

Engagement in physical activity was assessed via
Baecke et al.'® questionnaire, which has been validated for
use in the Brazilian population'’. It provides an adimen-
sional score based on different degrees of physical activity
among adolescents'®. Teens classified as sufficiently active
were located in the highest quartile for physical activity
(Q4), those located in the lower quartiles were classified
as insufficiently active.

Sedentary behaviour

Sedentary behaviour was determined by assessing
the use of television, computer and videogames by adoles-
cents throughout the week. The cut-off points used to clas-
sify adolescents as having high levels of sedentary behav-
iour were those Thibault et al.'® recommended. According
to these authors, adolescents with sedentary behaviour of
more than 22 hours per week (~ 3.1 hours/day) should be
classified as demonstrating high levels of sedentary be-
haviour.

Socioeconomic status

Socioeconomic status was verified using the survey
of the Brazilian Association of Companies and Research’®.
This instrument considers the classification of consumer
goods (cars, home appliances, some specific rooms in the
house such as the number of bathrooms in the home, and
whether or not a maid is employed) and parental educa-
tion. This instrument classifies the socioeconomic status
of individuals as follows: A1, A2, B1, B2, C1, C2, D, E.
The adolescents were classified according to economic
class as follows: high (A1, A2, B1), medium (B2, C1, C2)
and low (D, E).

Statistical analysis

The sample characterisation variables were pre-
sented as mean and standard deviation. Frequency analy-
sis was used to show the prevalence of abdominal obesity.
The association between the outcome variable (abdominal
obesity) and the independent variables (gender, age, soci-
oeconomic status, physical activity and sedentary behav-
iour) was verified using the chi-square test. Binary Logis-
tic Regression verified the magnitude of the association.
In an adjusted analysis, when one of the independent vari-
ables was not considered as the main independent variable
at the time of the analysis, other independent variables in
the setting were inserted. For example, in an analysis of
the association between abdominal obesity and gender,
other independent variables (age, socioeconomic status,
physical activity and sedentary behaviour) were entered
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as adjustments. In the analysis between abdominal obe-
sity and age, the other variables (gender, socioeconomic
status, physical activity and sedentary behaviour) were
considered as an adjustment, and so forth. The confidence
interval adopted in this study was 95% and statistical sig-
nificance was set at 5%. SPSS version 15.0 was used as
the statistical programme in the analysis.

B RESULTS

The abdominal obesity prevalence in the present
study was 17.5% (CI = 15.4%-19.6%), which was pro-
portionally higher in boys than in girls (p = 0.009). Table 1

Abdominal obesity: prevalence, sociodemographic - and lifestyle-associated factors in adolescents

shows the characteristics of adolescents by waist circumfer-
ence classification (normal circumference or abdominal obe-
sity). Adolescents with abdominal obesity had higher body
weight, were taller, had higher BMI and waist circumfer-
ence, and spent more time in sedentary behaviour (Table 1).

Table 2 presents information about the associa-
tion of abdominal obesity and the independent variables
considered in the study: the socio-demographic variable
(gender, age and socioeconomic status) and the lifestyle
variable (physical activity and time spent in sedentary be-
haviour). It was observed that being a male and having
high levels of sedentary behaviour were factors associated
with abdominal obesity in adolescents (Table 2).

Binary Logistic Regression verified the magnitude

Table 1: Characteristics of the sample according to abdominal obesity

Normal circumference Abdominal obesity p

Variables Median (SD) Median (SD)

Age (years) 15,5 (1,0) 15,5 (1,0) 0,552
Weight (kg) 56,3 (9,0) 77,6 (14,7) < 0,001
Height (cm) 166,3 (9,1) 168,4 (9,2) 0,002
BMI (kg/m2) 20,3 (2,3) 27,3 (4,4) < 0,001
Waist circum. 69,2 (5,9) 86,9 (9,0) < 0,001
Physical A. (Baecke score) 5,9 (2,6) 6,2 (2,8) 0,127
Sedentary comp. (hr/day) 4,5(1,7) 5,7 (2,0) < 0,001

Waist circum. = Waist circumference; Physical A. = Physical Activity; Sedentary comp. = Sedentary comportment.

Table 2. Association between abdominal obesity and sociodemographic, and lifestyle variables in adolescents

Sample Abdominal obesity P
Variables n (%) n (%)
Gender
Female 716 (58,2) 108 (15,0) 0,009
Male 515 (41,8) 108 (20,9)
Total 1231 216 (17,5)
Age
14-15 years 569 (46,2) 93 (16,3) 0,341
16-17 years 662 (53,8) 123 (18,5)
Economic level
High 480 (39,0) 88 (18,3)
Medium 683 (55,5) 119 (17,4) 0,384
Low 68 (5,5) 9(13,2)
Physical activity
Active 307 (24,9) 62 (20,1) 0,186
Inactive 924 (75,1) 154 (16,6)
Sedentary comp.
Low SC 361 (29,3) 40 (11,0) < 0,001
High SC 870 (70,7) 176 (20,2)

Sedentary comp = Sedentary comportment; High SC = High sedentary comportment; Low SC = Low sedentary comportment.

of the association. The male adolescents were about 50%
more likely to develop abdominal obesity when com-
pared to females. There were no statistically significant
differences when considering age, socioeconomic status
and physical activity. However, the great amounts of time
spent in sedentary behaviours was the biggest factor asso-
ciated with abdominal obesity, with adolescents classified
as having high levels of sedentary behaviour being about
twice as likely to present abdominal obesity (Table 3).

Associations after adjustments are presented in Ta-
ble 4. In this setting, each dependent variable, when not
considered a primary dependent variable, was inserted
together as an adjustment. After this analysis, it was ob-
served that being male and having high levels of sedentary
behaviour were factors associated with abdominal obesity
(Table 4).
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Table 3: Multivariate non-set analysis association between abdominal obesity and sociodemographic and

lifestyle variables

OR Cl (95%) p
Gender
Female Reference -—-
Male 1,49 1,12-2,00 0,008
Age
14-15 years Reference -
16-17 years 1,16 0,86-1,57 0,304
Economic level
High Reference -
Medium 0,94 0,69-1,27 0,690
Low 0,68 0,32-1,42 0,305
Physical activity
Active Reference -
Inactive 0,79 0,56-1,09 0,160
Sedentary comp.
Low SC Reference
High SC 2,03 1,40-2,94 20,001

OR = odds ratio; Sedentary comp = Sedentary comportment; High SC = High sedentary comportment; Low SC = Low sedentary comport-

ment; Cl = Confidence Interval.

Table 4: Adjusted multivariate analysis of the association between abdominal obesity and sociodemographic

and lifestyle variables

OR Cl (95%) p
Gender
Female Reference -
Male 1,36 1,00-1,88 0,050
Age
14-15 years Reference -—-
16-17 years 1,24 0,97-1,59 0,084
Economic level
High Reference ---
Medium 0,97 0,71-1,32 0,861
Low 0,75 0,35-1,59 0,462
Physical activity
Active Reference
Inactive 0,86 0,60-1,24 0,119
Sedentary comp.
Low SC Reference
High SC 2,05 1,42-2,99 > 0,001

OR = bodds ratio; Sedentary comp = Sedentary comportment; High SC = High sedentary comportment; Low SC = Low sedentary

comportment; Cl = Confidence Interval.

H DISCUSSION

The prevalence of abdominal obesity observed in
adolescents was 17.5%. This prevalence was higher in
males when compared to females. Adolescents who had
abdominal obesity showed higher body weight, height,
BMI and sedentary behaviour than did lean individuals.
Being male increased the risk of presenting abdominal
obesity by 36% (adjusted analysis). This risk was twice as
high in those who demonstrated high levels of sedentary
behaviours.

The abdominal obesity observed in these samples
was very similar to the prevalence that Kelishadi and col-
leagues verified in the Iranian population®. The authors

evaluated 23,043 individuals between 6 and 18 years of
age and found a prevalence of 17.6%. Out of these indi-
viduals, 90.9% were from public schools. They also ob-
served that the prevalence of abdominal obesity was high-
er among boys, which corroborates Klein-Platat et al.'
findings, along with the present study’s findings

When assessing Brazilian children and adolescents
between 8 and 17 years of age, Salvador et al.® found a
central obesity prevalence of 27.3%, but among adoles-
cents 1417 years of age, this rate decreased to 16.7%.
However, significant differences between genders were
not observed. The smaller sample size (n = 72), especial-
ly of individuals between 14 and 17 years of age, may,
however, affect their comparison with other population
studies.
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The association of abdominal obesity with high
levels of sedentary behaviour, as found in this study, cor-
roborates other findings in the literature®'*?°. Salvador et
al.® found that physical inactivity was more significantly
associated with abdominal obesity than was being over-
weight. Kelishadi et al.?® observed that the prevalence of
obesity was higher among individuals with higher levels
of sedentary behaviour. Klein-Platat et al.'* found that,
regardless of gender, waist circumference was negatively
associated with structured physical activity and was posi-
tively associated with physical inactivity.

Lengthy engagement in activities such as watch-
ing television or using the computer has demonstrated an
association with poor dietary habits such as consuming
foods and beverages rich in energy, further aggravated by
the consumer stimulus presented by advertisements®'. One
in four teens with bad eating habits presented abdominal
obesity, with 40-50% higher risk when compared to ado-
lescents who had high food safety?. Thus, the increase in
caloric intake volume, coupled with the sharp decline in
daily physical activity levels among teens*?, and even
further among overweight subjects®, corresponded to im-
portant determinants for increasing adiposity and body
weight. However, the association between abdominal obe-
sity and inadequate dietary habits has not yet been fully
verified in the literature®’.

The association between abdominal obesity and
lower levels of physical activity was not observed in this
study, which was also not observed by Salvador et al.®
One possible explanation is due to the fact that subjects
suffering from abdominal obesity can engage in physical
activity in an attempt to reduce adiposity, which thus re-
sults in a reverse causality phenomenon and inhibits possi-
ble inferences. However, other studies found a significant
association between being physically active and a lower
prevalence of obesity among adolescents!*?,

There were no differences in abdominal obesity
when considering the socioeconomic status of adolescents.
Unlike our findings, Salvador et al.® found a higher preva-
lence of abdominal obesity among individuals with higher
income levels. However, that study assessed individuals in
public and private schools, while respecting their propor-
tional distribution in the studied area. Research suggests
that private schools concentrate children and adolescents
of higher socioeconomic status, presenting a higher prev-
alence of being overweight/obese when compared to stu-
dents from lower socioeconomic conditions***. The ho-
mogeneity of adolescents evaluated in this study, whom
all came from public schools, can probably be considered
when analysing the correlations between socioeconomic
status and abdominal obesity.

A longitudinal study of Chinese adolescents found
that family income was negatively associated with ab-
dominal adiposity over the years®. Another follow-up
study among British adolescents also found that waist cir-
cumference values were higher in lower socioeconomic
groups, although the researchers did not verify statistical
differences between boys and girls*’. Regardless, high
levels of abdominal obesity in children and adolescents
represent a significant public health problem, especially
because of its deleterious health effects over time***. An

Abdominal obesity: prevalence, sociodemographic - and lifestyle-associated factors in adolescents

important form of intervention in combating abdominal
obesity in school-age children and adolescents can be
started right at school. Increased activity levels in physical
education classes were found to be associated with lower
adiposity gains in adolescents. Boys between 11 and 12
years of age who participated in physical education classes
three times a week decreased their waist circumference by
about 3 cm when compared to boys who participated only
once or twice. The comparisons between girls showed the
same behaviour, but without a statistically significant dif-
ference®.

These findings strengthen our conclusion that en-
gagement in physical education is a good strategy for the
control of obesity in children and adolescents. The effec-
tive intervention in the paediatric population can result
in healthier adults, as it has been established that obesity
before 11 years of age persists significantly during adoles-
cence, and has no decreasing maturation®.

The frequent and regular inclusion of breaks from
sedentary behaviour has been associated with lower levels
of BMI, waist circumference, triglycerides and blood glu-
cose, when compared with individuals who did not take
breaks*. Interrupting sedentary behaviour therefore seems
to be a mitigating factor for the health problems stemming
from sedentary behaviour. Studies suggest that the recom-
mendation of breaks from sedentary behaviour should be
complementary to the recommendations of physical ac-
tivity in order to improve health conditions and decrease
harm caused by this kind of behaviour in the adult popu-
lation. It may also possibly offer benefits in the paediatric
population.

The limitations of this study correspond to the
cross-sectional design, which precludes the causality
inference and risk estimation. The self-reported infor-
mation about physical activity and sedentary behav-
iour levels were susceptible to memory bias of the in-
terviewees, as well as to the reliability of the provided
information. Maturational and genetic factors were
not evaluated in this study and could foster better in-
vestigations.

On the other hand, this study consists of the
analysis of epidemiological data from a relevant
sample size, obtained through a high response rate
(84.9%). One new feature of this study is considera-
tion of the adjusted multivariate analysis, as well com-
monly considered variables such as confounding fac-
tors (gender, age and socioeconomic status), and other
independent variables (physical activity and sedentary
behaviour). It is noteworthy that this study considered
several types of sedentary behaviour in adolescents
(use of television, computers and video games), and
not just the single use of time spent watching televi-
sion, to characterise this kind of behaviour.

Il CONCLUSION

Abdominal obesity was significantly associated
with gender and high levels of sedentary behaviour
among adolescents, regardless of other factors. Seden-
tary behaviour represents an important modifiable risk
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Resumo:

Introdugado: Dentre as fases do desenvolvimento humano, a adolescéncia corresponde ao periodo em
que ocorrem intensas modificagbes somaticas e comportamentais. Neste periodo da vida, a presenga de
habitos prejudiciais a saude pode ser consolidada na vida adulta, bem como ser precursora de maior risco
de mortalidade e de doencgas crénicas

Objetivo: Verificar a prevaléncia de obesidade abdominal e fatores associados em adolescentes
brasileiros, independentemente de fatores de confusao.

Método: Amostra composta por adolescentes de 14 a 17 anos (n = 1.231), alunos de escolas publicas
de Londrina/PR-Brasil. Um questionario sobre o nivel de atividade fisica, comportamento sedentario
e condicbes socioeconémicas foi aplicado. A antropometria foi composta por peso corporal (kg),
estatura (m), indice de massa corporal (IMC = kg/m?) e circunferéncia de cintura (cm). Aassociagao entre
obesidade abdominal e as variaveis independentes foi verificada pelo teste qui-quadrado e a magnitude
das associagoes verificada por Regressao Logistica Binaria no modelo n&do-ajustado e ajustado por
confundidores (sexo, idade, nivel socioecondmico, atividade fisica e comportamento sedentario). O
intervalo de confianga e a significancia estatistica foram fixados em 95% e 5%, respectivamente, por
meio da utilizacdo do programa estatistico SPSS v15.0.

Resultados: A prevaléncia de obesidade abdominal foi de 17,5% (IC = 15,4%-19,6%) em adolescentes
brasileiros, sendo maior em meninos do que em meninas. Individuos com obesidade abdominal
apresentaram maiores valores de peso corporal, estatura, indice de massa corporal € comportamento
sedentario do que individuos eutréficos. Ser do sexo masculino elevou em 50% o risco de adolescentes
apresentarem obesidade abdominal. Esse risco foi duas vezes maior nos que tiveram elevado
comportamento sedentario.

Conclusao: Obesidade abdominal foi associada significativamente ao sexo e ao elevado comportamento
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