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A B S T R A C T

Abdominal obesity is even a stronger risk factor than overall obesity for noncommunicable chronic diseases. We
examined the association between smoking and abdominal obesity among adolescents. Analyses were based on
38,813 subjects aged 15–17 years from the Study of Cardiovascular Risks in Adolescents (ERICA), a Brazilian
school-based national survey. Abdominal obesity was defined considering waist circumference (WC) percentiles.
Statistical analyses, stratified by sex, considered the sample complex design. Poisson regression with robust
variance was used to estimate smoker-to-nonsmoker abdominal obesity prevalence ratio (PR), adjusting by
sociodemographic and lifestyle variables. Higher prevalence of abdominal obesity was observed among ado-
lescents who consumed>1 cigarettes/day, comparing to nonsmokers: considering WC>80th percentile, ad-
justed-PR for boys was 1.27 [95%CI:1.05,1.52] and, for girls, 1.09 [95%CI:1.00,1.19]; using the 90th percentile,
adjusted-PR were 2.24 [95%CI:1.70,2.94] and 1.27 [95%CI:1.12,1.46], respectively for male and female ado-
lescents. Our findings suggest a positive association between cigarette consumption and the prevalence of ab-
dominal obesity, for both boys and girls. Although other studies had found this association in adults, our study
contributes to this discussion by assessing it in adolescents using a nationwide representative sample of medium
and large municipalities.

1. Introduction

Smoking and obesity are associated with incidence and mortality of
several chronic diseases (World Health Organization, 2004; Office of
the Surgeon General (US), and Office of Disease Prevention and Health
Promotion (US), Centers for Disease Control and Prevention (US),
National Institutes of Health (US), 2001). Abdominal obesity is even a
stronger risk factor than overall obesity for noncommunicable chronic
diseases (Fox et al., 2009) and is a better predictor of diabetes
(Freemantle et al., 2008) and metabolic syndrome (Phillips and Prins,
2008).

A marked reduction in adult smoking prevalence was observed in
Brazil between 1989 and 2013 (34.6% and 14.7%, respectively) (Szklo
et al., 2016); however, prevalence rates of overweight and obesity are
still very high (Malta et al., 2014). Prevalence of abdominal obesity for
women and men in 2013 was 52.1% and 21.8%, respectively (Vieira,
n.d.). Recent population-based surveys estimated cigarette use and
elevated waist circumference to be present in around 5–7% and 13%%,
respectively, of Brazilian adolescents (Figueiredo et al., 2016; Kuschnir
et al., 2016; BRASIL, 2016).

Previous studies in the adult population have shown a positive as-
sociation between cigarette consumption and measures of central
adiposity (Akbartabartoori et al., 2005; Clair et al., 2011; Morris et al.,
2015; Kim et al., 2012). Indeed, higher cortisol levels in smokers, which
are related to fat depots, may explain its association with abdominal fat
(Direk et al., 2011). Studies in youth/adolescents evaluating the asso-
ciation between tobacco consumption and increased abdominal obesity
are scarce and inconclusive (Akbartabartoori et al., 2005; de Moraes
and Falcão, 2013), perhaps because metabolic and hormonal changes in
adolescence influence abdominal fat accumulation (Cediel et al., 2016;
Medina-Bravo et al., 2011). Additional problems in past studies in-
cluded difficulties in accurately measuring adolescent nicotine ex-
posure and recruiting a large number of young smokers. It is worth
mentioning that, although tobacco consumption in adults generally
reduces body mass index (BMI) (Tian et al., 2015), the findings of
studies that attempted to investigate the relationship between cigarette
smoking and BMI among adolescents have also been inconclusive
(Cooper et al., 2003; Pasch et al., 2012; Saarni et al., 2009), probably
because of the same above-mentioned reasons.

The present study examined the association between smoking and
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