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ABSTRACT

Objective: To estimate the prevalence of excess weight
and the factors associated with its occurrence in adolescents
enrolled at public schools in Piracicaba, SP, Brazil.

Methods: This was a cross-sectional study of 269 adolescents of
both sexes aged 10 to 14 years. Questionnaires were administered
to collect data on dietary intake, sexual maturity, physical activity
level and demographic characteristics. Univariate and multivariate
logistic regression were used for statistical analysis.

Results: The prevalence of excess weight was 35.7% for
the boys and 26.2% for the girls. Factors significantly asso-
ciated with excess weight were only identified for the girls,
among whom it was found that being in the 2nd tertile for
carbohydrate intake (adjusted Odds Ratio {OR}: 0.28) and
the accelerating/peak growth phase (adjusted OR: 0.37) were
protective factors against excess weight .

Conclusions: The findings of this study reveal a worrying
prevalence of excess weight among the adolescents studied.
The accelerating/peak growth phase and high carbohydrate
intake were identified as protective factors against excess
weight for the girls. It is, however, suggested that the second
of these be treated with caution since this link has not been
detected in other studies.

Key-words: nutritional status; adolescent; regression

analysis.

RESUMO

Objetivo: Estimar a prevaléncia de excesso de peso e os
fatores associados 2 sua ocorréncia em adolescentes da rede
de ensino publico da cidade de Piracicaba, Sio Paulo.

Métodos: Estudo transversal de 269 adolescentes de
ambos os sexos, com idades entre dez a 14 anos. Foram
aplicados questiondrios para obten¢do do consumo alimentar,
matura¢do sexual, nivel de atividade fisica e caracteristicas
demogrificas. Para a andlise estatistica utilizou-se a regressdo
logistica univariada e multipla.

Resultados: A prevaléncia de excesso de peso foi de
35,7% entre os meninos e 26,2%, entre as meninas. Os
fatores associados foram observados somente entre as me-
ninas, mostrando-se protetor ao excesso de peso o 2° tercil
de consumo de carboidrato (OR ajustada 0,28) e a fase de
aceleragdo/pico do crescimento (OR ajustada 0,37).

Conclusdes: A prevaléncia de excesso de peso nos adoles-
centes é preocupante. A fase de aceleracdo/pico do crescimento
e o alto consumo de carboidrato foram relacionados como fato-
res protetores para o excesso de peso entre as meninas. Sugere-
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se ainda que este tltimo fator seja analisado com cautela, dado
que tal associacdo ndo foi observada em outros estudos.

Palavras-chave: estado nutricional; adolescente; andlise
de regressdo.

RESUMEN

Objetivo: Estimar la prevalencia de exceso de peso y los
factores asociados a su ocurrencia en adolescentes de la red de en-
seflanza publica de la ciudad de Piracicaba, Sio Paulo (Brasil).

Métodos: Estudio transversal de 269 adolescentes de
ambos sexos, con edades entre 10 y 14 afios. Se aplicaron cues-
tionarios para obtencién del consumo alimentar, maturacién
sexual, nivel de actividad fisica y caracteristicas demogréficas.
Para el andlisis estadistico, se utilizé la regresién logistica
univariada y multiple.

Resultados: La prevalencia de exceso de peso fue de
35,7% entre los muchachos y de 26,2% entre las muchachas.
Los factores asociados fueron observados solamente entre las
muchachas, mostrandose protector al exceso de peso el 2° ter-
cil de consumo de carbohidrato (OR ajustada 0,28) y la etapa
de aceleracién/dpice del crecimiento (OR ajustada 0,37)

Conclusiones: Los hallazgos del presente estudio eviden-
cian que la prevalencia de exceso de peso en los adolescentes es
preocupante. La etapa de aceleracién/dpice del crecimiento y el
alto consumo de carbohidrato fueron relacionados como factores
protectores al exceso de peso entre las muchachas. Se sugiere
ademds que este Gltimo factor sea analizado con cautela, una vez

que tal asociacién no fue observada en otros estudios.

Palabras clave: estado nutricional; adolescente; anilisis
de regresion.

Introduction

In the 1970s, 4% of Brazilian children and adolescents
aged 6 to 18 were overweight or obese, but by 1997 this rate
had tripled, reaching 13%". According to a recent national
government survey of Brazilian household budgets (POF
2008-2009)?, the prevalence rates of overweight and obesity
among adolescents aged 10 to 19 years were 21.5 and 5.8%
respectively. Another national government survey investi-
gated the health of ninth grade schoolchildren in Brazilian
state capitals and the federal capital in 2009 (PeNSE)®. That
survey found that 16% of them were overweight (14.5%
of children at public schools and 21.4% at private schools)
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and 7.2% of them were obese (6.5% of children at public
schools and 9.9% at private schools). Overall, 23.2% of the
schoolchildren analyzed had excess weight.

The cause of excess weight is multifactorial, and genetic and
environmental factors have the greatest effects. Genetic variables
account for approximately 25 to 30% of obesity-related factors®.
Lifestyle habits are also important factors. Adolescents tend to
prefer fast meals, the majority comprising very high-calorie
foods such as snacks and sodas. It has also been shown that is-
sues such as energy density, satiety and palatability are related
to these choices. According to Schrauwen and Westerterp®, the
high palatability and low capacity for satiety of high-fat foods
result in excessive energy intake. Another feature of fats is their
low oxidative power, which favors a positive energy balance,
leading to a build up of fat over a short period®.

With regard to physical inactivity and sedentary habits, it has
been observed that over recent decades more and more leisure
time is being dedicated to watching television and playing
video games®. Compounding this, it has also been observed that
over recent decades the energy required to perform day-to-day
activities and occupational tasks has been reducing”.

Against this background, the objectives of this study
were to estimate the prevalence of excess weight among
adolescents aged 10 to 14 years enrolled at public schools
in Piracicaba, SP, Brazil, and to analyze factors associated
with the condition.

Method

This is a cross-sectional study, part of a second analysis
of a cohort recruited for a research project entitled Dietary
intake and physical activity as determinants of changes in body
mass index in a cobort of adolescents envolled ar public schools in
the city of Piracicaba, SP.

The study recruited 269 adolescent residents of Piracicaba
of both sexes, enrolled in the Sth to 8th grades of public
primary schools in Piracicaba, SP, Brazil, and aged from
10 to 14 years. Data collection took place from September
to December of 2005. MedCalc Statistical was used to
calculate a hypothesis test sample size for 20% prevalence
of excess weight®, 5% type I error and 10% type II error,
which resulted in a minimum sample of 114 adolescents in
each group (boys and girls), making a total of 228 subjects.
Data collection used a two-stage simple random sample
frame stratified by grade (5th to 8th). In the first stage the
municipality’s 70 public schools were classified by location.
Eleven of these schools were selected by lots, ten in the urban
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zone and one in a rural area. In the second stage, grades were
chosen by lots and then the students who would take part
were selected, depending on the size of the school.

Habitual dietary intake was assessed using the Adolescent
Food Frequency Questionnaire (AFFQ), which was validated
by Slater ez 2/®. Twelve adolescents’ data was excluded from
the intake data analysis in order to avoid information bias,
since their responses equated to intakes of more than 7,000
kcal. Intake of energy and of macronutrients was assessed in
tertiles, as follows: a) normal; b) high; ¢) excessive.

Information on sexual maturity was compiled using Tanner’s
spreadsheets”. The adolescents were classified on the basis of
three growth phases, as follows: a) not yet reached puberty; b)
accelerating/peak growth; c) decelerating growth?,

The following anthropometric measurements were taken:
weight in kilograms (kg) and height in centimeters (cm).
Adolescents were weighed unshod wearing light clothing ona
stand-on electronic balance (Tanita®) with 150kg capacity and
sensitive to 100g. Height was measured using a stadiometer
(Seca®) marked in millimeters. Weight (kg) and height (cm)
were both recorded twice and the means of both measure-
ments were used to obtain body mass index (BMI), which is
calculated by dividing weight by the square of height.

Adolescents were classified by anthropometric profile using
BMI for age percentiles"” from the Centers for Disease Control
and Prevention(CDC) reference curves'?. Adolescents were clas-
sified as underweight if their BMI was below the Sth percentile;
healthy weight between percentiles 5 and 84.9; overweight
between percentiles 85 and 94.9 or obese if BMI was at or above
the 95th percentile. The overweight and obese categories were
analyzed together, under the outcome label “excess weight”.

Physical activity was assessed by administering an Adoles-
cent Physical Activity Assessment Questionnaire (APAAQ),
which was validated by Florindo er a/"?. A weekly physical
activity score (WPAS) was calculated and classified according
to a cutoff point of 300 minutes of physical activity per week
(min/week) as proposed by Pate e 2/'. Sedentary habits were
classified according to a cutoff point of 2 hours watching
television per day, in line with American Academy of Pedi-
atrics recommendations'”. Video games and computer usage
were classified as dichotomous variables (yes or no).

This research project was approved by the Universidade
de Sdo Paulo Public Health Department’s Research Ethics
Committee (protocol number 1550/2005) and the Regional
Director of Education in Piracicaba also authorized the study
(protocol number 084/2004). Adolescents’ parents or guard-
ians were asked to sign free and informed consent forms.

Rev Paul Pediatr 2012;30(1):57-64.

Excess weight prevalence rates were calculated with 95%
confidence intervals (95%CI). The characteristics of the sample
were described with relation to nutritional status (healthy weight
or excess weight for boys and girls) using absolute and relative
frequencies. Simple linear regression adjusted for macronutrient
intakes was used in order to cancel out the effect of energy.

Statistical analyses of associations between independent fac-
tors and the dependent variable excess weight were conducted
using binary univariate and multiple logistic regression models
for each sex. The multiple analysis tested those variables with a
descriptive level of less than 20% and those that the theoretical
literature suggests could explain certain behaviors.

Statistical associations were considered present at descrip-
tive levels below 5% . The Statistical Package for the Social Sci-
ences (SPSS) for Windows, version 12, was used for analyses.

Results

The study population comprised 269 adolescents aged 10
to 14: 118 (43.9%) boys and 151 (56.1%) girls. The preva-
lence rates of excess weight (95%CI) for boys and girls were
35.7 (95%CI 30-41.4) and 26.2% (95%CI 20.9-31.5) re-
spectively. Tables 1 and 2 provide descriptive statistics for the
adolescents by nutritional status (excess weight or healthy
weight) against the independent variables investigated.

Table 3 lists Odds Ratios (OR), 95%CI and p- values for
the univariate logistic regression analysis for the males. None
of the variables had a statistically significant association with
excess weight.

Table 4 lists the results of the binary univariate logistic
regression for the females. It will be observed that the only
variable with a statistically significant association was car-
bohydrate intake. A high carbohydrate intake, from 468.00
to 492.99¢g, proved to be a protective factor against excess
weight when compared with normal carbohydrate intake
(330.00 to 467.99g) for these adolescent girls (raw OR 0.30,
95%CI10.11-0.81). It was not possible to perform this analy-
sis for the subset that had not yet reached puberty because
there were cells with zero values for excess weight.

Higher than normal carbohydrate intake remained an
independent protective factor against excess weight in the
multiple analysis (adjusted OR 0.28, 95%CI 0.10-0.76).
Another variable that proved to be an independent factor was
pubertal development phase. The accelerating/peak growth
phase was a protective factor against excess weight when
compared with the decelerating growth phase (adjusted OR
0.37, 95%CI 0.14-0.98), adjusted for WPAS (Table 5).
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Table 1 - Number and percentage of adolescents by sex and excess weight, demographic characteristics, maturity and lifestyle

Boys Girls
Excess weight Healthy weight Excess weight Healthy weight
n (%) n (%) n (%) n (%)

Age (years)

10to 11 11 (27.5) 12 (16.7) 13 (34.2) 35 (32.7)

12to0 14 29 (72.5) 60 (83.3) 25 (65.8) 72 (67.3)
Pubertal development phases

Not reached puberty 6 (15.4) 11 (15.3) 0 - 5 (4.7)

Accelerating/peak growth 30 (76.9) 57 (79.2) 28 (73.7) 88 (82.2)

Decelerating growth 3 (7.7) 4 (5.6) 10 (26.3) 14 (13.1)
WPAS

<300 min/week 3 (7.5) 5 (6.9) 8 (21.1) 17 (15.9)

=300 min/week 37 (92.5) 67 (93.1) 30 (78.9) 90 (84.1)
Hours spent watching television/day

Less than two 4 (10.0) 6 (8.3) 10 (26.3) 15 (14.0)

More than two 36 (90.0) 66 (91.7) 28 (73.7) 92 (86.0)
Plays video games

No 14 (35.0) 21 (29.2) 24 (63.2) 77 (72.0)

Yes 26 (65.0) 51 (70.8) 14 (36.8) 30 (28.0)
Uses computer

No 23 (57.5) 47 (65.3) 23 (60.5) 70 (65.4)

Yes 17 (42.5) 25 (34.7) 15 (39.5) 37 (34.6)

WPAS: Weekly physical activity score

Table 2 - Number and percentage of adolescents by sex, excess weight and nutritional characteristics

Boys Girls
Excess weight Healthy weight Excess weight Healthy weight
n (%) n (%) n (%) n (%)

Energy consumption (kcal)

1,200.00 to 2,500.99 17 (44.7) 26 (38.2) 7 (18.9) 29 (28.4)

2,501.00 to 3,800.99 12 (31.6) 15 (22.1) 13 (35.2) 45 (44.1)

3,801.00 to 7,000.00 9 (23.7) 27 (39.7) 17 (45.9) 28 (27.5)
Carbohydrate intake (g)

330.00 to 467.99 (normal) 11 (28.9) 15 (22.1) 19 (51.4) 32 (31.4)

468.00 to 492.99 (high) 15 (39.5) 25 (36.8) 7 (18.9) 39 (38.2)

493.00 to 685.00 (excessive) 12 (31.6) 28 (41.2) 1 (29.7) 31 (30.4)
Protein intake (g)

52.00 to 98.99 (normal) 12 (31.6) 22 (32.4) 12 (32.4) 38 (37.3)

99.00 to 111.99 (high) 13 (34.2) 27 (39.7) 10 (27.0) 35 (34.3)

112.00 to 188.00 (excessive) 13 (34.2) 19 (27.9) 15 (40.5) 29 (28.4)
Fat intake (g)

49.00 to 117.99 (normal) 11 (28.9) 26 (38.2) 12 (32.4) 28 (27.5)

118.00 to 128.99 (high) 14 (36.8) 27 (39.7) 1 (29.7) 34 (33.3)

129.00 to 208.00 (excessive) 13 (34.2) 15 (22.1) 14 (37.8) 40 (39.2)
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Table 3 - Results of binary univariate logistic regression analysis for males. Piracicaba, Brazil, 2005

Excess weight

Category OR' (95%Cl) p-value
Age (years) 10to 12 1.0
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 13t0 14 ~0.53 (0.2 -1.34) 0.178
Pubertal development phase Not reached puberty 0.73 (0.12-4.39) 0.728
Accelerating/peak growth 0.70 (0.15-3.34) 0.657
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Decelerating growth 1.0
Study period Morning 1.0
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Afternoon+evening 0.46 (0.21-1.01) 0.054
WPAS <300 min/week 1.09 (0.25-4.80) 0.913
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =300 min/week 1.0
Hours spent watching television/day Less than two 1.0
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, More than two 0.81(0.22-3.10) 0.767
Plays video games No 1.31 (0.57-2.98) 0.524
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Yes 1.0
Uses computer No 0.72 (0.33-1.59) 0.416
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Yes 1.0
Energy consumption (kcal) 1,200.00 to 2,500.99 1.0
2,501.00 to 3,800.99 1.22 (0.46-3.24) 0.685
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3,801.00 to 7,000.00 0.51(0.19-1.35) 0.174
Carbohydrate intake (g) 330.00 to 467.99 (normal) 1.0
468.00 to 492.99 (high) 0.81 (0.30-2.24) 0.696
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 493.00 to 685.00 (excessive) 0.58 (0.21-1.64) 0.307
Protein intake (g) 52.00 to 98.99 (normal) 1.0
99.00 to 111.99 (high) 0.88 (0.34-2.32) 0.800
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 112.00 to 188.00 (excessive) 1.25 (0.46-3.40) 0.656
Fat intake(g) 49.00 to 117.99 (normal) 1.0
118.00 to 128.99 (high) 1.23 (0.47 - 3.19) 0.677
129.00 to 208.00 (excessive) 2.05(0.74 - 5.70) 0.170
OR: Odds Ratio. WPAS: Weekly physical activity score. *Healthy weight is the reference category
Table 4 - Results of binary univariate logistic regression analysis for females. Piracicaba, Brazil, 2005
Category E();(;gs(z ;!Zg?t p-value
Age (years) 10to 12 1.0
e 13t0 14 0.93 (0.43-2.04) 0.866
Pubertal development phase Not reached puberty - -
Accelerating/peak growth 0.44 (0.18-1.11) 0.084
e Deceleratinggrowth 1.0
Study period Morning 1.0
L Afternoon+evening 0.90(0.42-1.90 0.774
WPAS <300 min/week 1.41 (0.55-3.60 0.470
L =300 min/week 1.0
Hours spent watching television/day Less than two 1.0
L More than two 0.46 (0.18-1.13 0.090
Plays video games No 0.67 (0.30-1.46 0.312
e Yes 1.0
Uses computer No 0.81 (0.38- 0.589
,,,,,, Yes 1.0
1,200.00 to 2,500.99 1,0
Energy consumption (kcal) 2,501.00 to 3,800.99 1.20 (0.43- 0.733
,,,,,, ] 3,801.00 to 7,000.00 2.51 (0.90-6.9¢ 0.077
330.00 to 467.99 (normal) 1,0
Carbohydrate intake (g) 468.00 to 492.99 (high) 0.30 (0.11- 0.017
,,,,,, 493.00 to 685.00 (excessive) -0.60 (0.24-1.4¢ 0.258
52.00 to 98.99 (normal) 1.0
Protein intake (g) 99.00 to 111.99 (high) 0.90 (0.35- 0.838
,,,,,, 112.00 to 188.00 (excessive) 1.64 (0.67-4.0: 0.283
49.00 to 117.99 (normal) 1.0
Fat intake (@) 118.00 to 128.99 (high) 0.75 (0.29- 0.566
129.00 to 208.00 (excessive) 0.82 (0.33- 0.663
OR: Odds Ratio. WPAS: Weekly physical activity score. *Healthy weight is the reference category
61
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Table 5 - Results of binary multiple logistic regression analysis for females

Excess weight

Category adjustedOR* (95%Cl) p-value
Carbohvdrate 330.00 to 467.99 1.0
intake (y) (tertile) 468.00 to 492.99 0.28 (0.10-0.76) 0.012
e 493.00t0685.00 0.68 (0.27-1.71) 0.412
Not reached puberty - -
Pubertal Accelerating/peak growth 0.37 (0.14-0.98) 0.046

development phase

Decelerating growth 1.0

OR: Odds Ratio. *Healthy weight is the reference category; analysis adjusted by habitual physical activity score

Discussion

The importance of studying the nutritional status of ado-
lescents lies in the fact that this population spends certain
periods of time engaged unhealthy behaviors that can have
repercussions in adulthood. This is a phase during which the
personality is being formed and is a determinant for inter-
ventions aimed to improve health and nutrition, bearing in
mind the phenomenon of consolidation of lifestyle habits.

Excess weight during childhood and adolescence can have
both short and long-term consequences. Short-term effects
include orthopedic disorders, respiratory problems, diabe-
tes, arterial hypertension and dyslipidemias, in addition to
psychosocial disorders. Over the long term, there is evidence
that adults who were obese at this age suffer increased mor-
tality due to many different causes, but particularly due to
coronary disease?.

The excess weight prevalence rates recorded in this study
were elevated, at 35.7% of the boys and 26.2% of the girls.
This mirrors the findings of Toral, Slater and Silva"” who
published the first study of the adolescents in this cohort and
observed high prevalence rates for both sexes, at 23.8 and
18.6%, for boys and girls respectively.

The WHO recommendations based on the CDC curves
were retained for this study in order to maintain standard-
ization between different studies of the same cohort"'?,
However, one of the limitations of this study is the attempt
to assess nutritional status in adolescents, since there is no
consensus on classification criteria, making comparisons
between different studies problematic and introducing the
possibility of overestimation or underestimation of preva-
lence rates.

A study conducted in the municipality of Capio da Canoa,
RS, assessed 510 adolescents aged 11 to 13 enrolled at public
and private schools and reported findings that differ from
the results of this study in terms of overweight by sex and
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type of school. With relation to sex, similar prevalence rates
were observed for the boys and the girls (27.9 vs. 21.6%).
With relation to type of school, the prevalence of overweight
in adolescents at public schools was 23.1%, which was well
below the prevalence among the private school students
(39.2%)"°.

A study conducted by Vieira er a/"” assessed schoolchil-
dren at both public and private schools in the city of Pelotas,
RS, and found that the prevalence rates of overweight in
the 11 to 17 age group were 14.4% for boys and 18.5% for
girls. These authors suggest that type of school could be
considered a proxy for socioeconomic status and that going
to private school was a risk factor.

Research conducted by Adami and Vasconcelos® with
adolescents aged 10 to 14 from the city of Florianépolis, SC,
found that the prevalence of overweight among the girls was
16.5%. In contrast, among the boys overweight prevalence
(27.8%) was similar to what was observed in this study for
excess weight. It should however be pointed out that the
study of adolescents from Florianépolis adopted the nutri-
tional status cutoff point proposed by Conde and Monteiro®"
unlike the other studies mentioned.

Veiga ez a/*? analyzed the trend in overweight from 1975
to 1997 among adolescents aged 10 to 19 from all regions
of Brazil and found that prevalence had increased in each
decade. The prevalence rates of overweight in the 10 to 13
age group for the last year analyzed (1997) were 21.0% for
boys and 24.9% for girls.

The figure for the prevalence of excess weight reported here
for the boys (35.7%, 95%CI 30-41.4), which was calculated
using the WHO’s CDC-based reference, is similar to figures
for risk of overweight/obesity observed in the United States.
Ogden et a/*® reported an increase in the prevalence of risk
of overweight/obesity among male adolescents aged 12 to 19
between 1999 and 2004, rising from 30.0% in 1999-2000,
through 31.5% in 2001-2002 to 36.8% in 2003-4. In
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contrast, among the girls prevalence remained stable at
30.0%, which is higher than the result found here.

The prevalence of excess weight observed here for the girls
is close to rates observed in adolescents in countries such as
Spain (21.0%), England (21.0%) and Greece (22.0%)?". In
other words, the figures for these adolescents from public
schools in Piracicaba are in line with what is being reported
by both the Brazilian and the international studies cited.

It is notable that the prevalence of excess weight was
higher among the boys in this study that the girls. Accord-
ing to the literature, boys seek to gain weight by increasing
muscle mass, whereas girls aim for slimmer bodies®>?®. On
this basis, Frisancho®” has suggested that muscle mass may
be hidden in fat stocks, contributing to the excess weight
among boys.

One point that the PeNSE®, Dutra et 2/°?, and Vieira
et 2/, studies have in common is the observation that the
prevalence rates of excess weight, overweight and obesity
were higher among adolescents at private schools when
compared with those at public schools. In the present study
no adolescents enrolled at the private schools in Piracicaba
were assessed, which could be seen as a type of selection bias
since the adolescents at public schools may be less exposed
to factors that contribute to excess weight, such as using
electronic devices (video games), going to school and other
destinations by car, consumption of ready-made foods that
are quick to prepare, and others. As has been mentioned
earlier, going to private school could be seen as a proxy for a

s1619 and, according to Brazil-

higher family economic statu:
ian data, adolescents from higher-income families may have
a greater prevalence of excess weight®.

The univariate logistic regression analysis conducted for the
boys failed to detect any variables with a statistically signifi-
cant association. For the girls, statistically significant associa-
tions with excess weight were detected for carbohydrate intake
stratified in tertiles and the phases of pubertal development.
Elevated carbohydrate intake proved to be a protective factor
against excess weight when compared with normal intake. The
pubertal development category “accelerating/peak growth”
also proved to be a protective factor against excess weight,
when compared with the “decelerating growth” category.

There is still no consensus in the literature on the relation-
ships between carbohydrate and other macronutrient intakes
and excess weight and in the articles reviewed for this paper
no associations were reported®2+?3?, It should be pointed out
that the classification of intakes into tertiles was based on the

recommendations for the proportion of each macronutrient in
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the total energy intake®”. With regard to carbohydrate intake,
the first tertile, based on the energy intake of this sample,
corresponds to normality (55 to 75%) meaning that second
and third tertiles were classified as high and excessive intake.
It should be remembered that in this study dietary intake
data was collected using a self-report food frequency ques-
tionnaire and respondents may be more likely to remember
foods they like, whereas foods they do not enjoy so much may
be forgotten or reported with lower frequency®. The instru-
ment may therefore be illustrating which foods have higher
energy density and are more palatable®. Another important
issue is the possibility that people who are overweight might
underestimate their dietary intake®?, leading to failure to
detect some associations or detection of spurious associations.
This appears to be the case here since adolescents with excess
weight were less likely to report carbohydrate intake that fell
within the high and excessive tertiles than within the normal
intake tertile. In addition to these considerations, it is worth
pointing out that this was a cross-sectional study, in which
the event and outcome are observed at the same point in time,
meaning that it does not reflect the temporal sequence of the
facts and therefore the data could be affected by the reverse
causality effect; although all of the questionnaires used to
measure habitual dietary intake and physical activity have
been validated specifically for adolescents, ensuring better
quality data®'?,

It was also found that the category “accelerating/peak
growth” acted as a protective factor against the outcome
excess weight. This relationship is understandable since
adolescents going through the growth spurt, during matu-
ration, have increased calorie requirements and greater
energy expenditure. In order to better elucidate this factor,
the possibility of an interaction between the independent
factors protective against excess weight was analyzed; how-
ever no relationship between the variables was detected. It
was observed that the majority of the girls (>70.0%) were
in the accelerating/peak growth phase and had a greater
intake of high-calorie foods together with greater energy
expenditure”. Studies that analyze sexual maturity and
excess weight generally test for associations on the basis of
the age of menarche or the dichotomous condition of being
pubescent or prepubescent®**? and do not take into account
the developmental phases of adolescence and their differing
energy requirements. Comparison of the different studies
that have dealt with this variable is therefore problematic.

It can be concluded that the prevalence of excess weight
among the adolescents in this study is worrying. With regard
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to the factors associated with excess weight in adolescents at
public schools in Piracicaba, it was found that being in the
accelerating/peak growth phase and having high carbohy-
drate intake were both protective factors. Nevertheless, it
is recommended that the second of these be analyzed with
caution since this association has not been observed in other
studies and the variable may have suffered bias.
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