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Introduction
The health of school-age children and adolescents has been the 

focus of much attention, since at this stage of life students experience 
biological, social, emotional and cognitive changes [1]. This is a time 
when exposure to environment-related risk factors such as inadequate 
diet and sedentary behavior begins and may persist throughout 
adulthood [2]. Furthermore, these factors are associated with most 
chronic non-communicable diseases, such as cardiovascular disease, 
diabetes and cancer, which are the leading causes of adult death in 
Brazil [2,3]. 

The nutritional status of children and adolescents has undergone a 
shift termed “nutrition transition”, which corresponds to increases in the 
prevalence of obesity and overweight and a reduction in the prevalence 
of malnutrition [4]. In Brazil, the studies addressing these issues report 
different prevalence rates and varying associated factors (eating habits, 
sedentary behavior, level of physical activity, socioeconomic status) 
depending on the location where the research was conducted and the 
evaluation methodology applied [5-7]. Other factors that have been 
associated with overweight are dissatisfaction with the body image and 
bullying [7].

Depending on the evaluation instrument and the population under 
study, the prevalence of ED symptoms may vary. In six towns in the 
interior of Minas Gerais, Vilela et al. [8] found 13.30% of students 
with possible ED;  in Finland[9], a study found 2.60%  prevalence for 
anorexia nervosa, 0.40% for bulimia nervosa and 8.50% for subclinical 
eating disorders. As with nutritional status, dissatisfaction with the 
body image is seen as a factor strongly associated to ED [10].

Different prevalence rates were noted for the outcomes in question 
depending on the study location, a fact that highlights the importance of 
conducting prevalence studies in the various Brazilian regions by virtue 
of the cultural, climatic and geographical particularities of each location 
[5-8,10]. The overall objective of the present study was to determine 
the prevalence rates of obesity, overweight and ED symptoms among 
sixth-grade students of the municipal schools in Caxias do Sul, RS, and 
the possible associations of those outcomes with mother’s schooling, 
economic classification, dissatisfaction with the body image, bullying 
and lifestyle (physical activity, sedentary behavior and diet).  

Methods
The present study is a school-based, cross-sectional, epidemiologic 

study that represents the first phase of a larger project denominated 
“Obesity, body image dissatisfaction and symptoms of eating disorders 
in a student cohort in the Serra Gaucha”. 

A population of 4300 sixth-grade students was found (age range, 
11‒14 years). To determine sample size, a prevalence of 50% (as the 
outcomes showed different prevalence rates), a 95% confidence interval 
(CI) and a 3% error were assumed; thus, it would be necessary to
evaluate a minimum of 855 children. In order to secure greater control
over the confounding factors, a design effect of 1.40 was calculated,
which required the evaluation of 1197 students. The statistical software
Epi-Info 6.0 was used to calculate the sample size.

The cluster sampling method was used, by which each school was 
regarded as a cluster. The randomized selection for the final sample 
included only the schools that had sixth grade classes. All the schools 
fulfilling this requirement were included in the selection and had the 
same chance of study participation according to the number of sixth-
graders enrolled in the school on the selection date. All the students of 
the school who fulfilled the inclusion criteria were invited to participate 
in the study. Twenty-two schools were randomly selected to complete 
the minimum number of students to be evaluated (total n= 1417). 

The following inclusion criteria were established: age between 
11‒14 years, no disabilities or any complication preventing the practice 
of physical activity, informed consent signed by the students’ parents or 
legal guardians, and voluntary participation.
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prevalence rates of obesity, overweight and symptoms of eating disorders (ED) among the sixth-grade students of the 
municipal schools in Caxias do Sul in 2011. A school-based, cross-sectional study evaluated 1230 students (86.80% of 
the total). A self-report questionnaire and anthropometric measures of weight and height were used in the assessment.  
The prevalence rates of obesity, overweight and ED symptoms were 7.30%, 22.80% and 33.10%, respectively. The 
students dissatisfied with their body image were four times more likely (PR=4.01; CI 95%= 2.71–5.93) to have excess 
weight and nine times more likely (PR=9.30; CI 95%=6.29–13.78) to have symptoms for ED. The prevalence rates of 
ED symptoms, obesity and overweight of the evaluated students are high and warrant the attention of the community 
as a whole.
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A self-report questionnaire was used in the assessment of the 
following variables: economic classification, gender, age, lifestyle 
habits, Eating Attitudes Test (EAT-26), body image dissatisfaction 
and bullying. To evaluate the students’ eating habits, the number of 
daily meals was assessed, with the students marking which meals they 
usually had in a day (response choices: breakfast, morning snack, lunch, 
afternoon snack, dinner, supper; if others, specify). The students were 
also questioned as to physical activity out of school (yes or no) and 
sedentary behavior (number of hours per day involved in activities such 
as watching television, playing video games and using the computer).

The information concerning the economic classification was 
organized in accordance with that proposed by Barros and Victora 
[11], which takes into account 13 variables to constitute the National 
Wealth Score (Indicador Econômico Nacional, IEN). The students were 
classified into three categories: low, intermediate and high class.

The EAT-26, an instrument translated and validated for the 
Brazilian adolescent population by Bighetti [12], was used to screen 
for symptoms of ED. The EAT-26 evaluates the risks of developing 
behavior and attitudes typical of patients with anorexia nervosa. This 
instrument consists of 26 questions with six response choices for each. 
The established cut-off was 21 points or higher for EAT+ (presence of 
ED symptoms).

Dissatisfaction with the body image was investigated using the Body 
Shape Questionnaire (BSQ), which measures the extent of concerns 
with the body shape and self-depreciation motivated by physical 
appearance and feelings of being out of shape. The BSQ has been 
validated for adolescents in its Brazilian version by Conti, Cordás and 
Latorre [13] and comprises 34 questions with six possible responses. 

To characterize victims of bullying, the Kidscape questionnaire 
was administered [14]. This questionnaire, in the adapted version 
for the present study, contains 14 questions that identify victims and 
aggressors. The definition of the outcome victim of bullying was based 
on the question that elicits the number of times the respondent was 
subjected to some form of intimidation; bullying is characterized if the 
fact occurred more than once in the previous month. 

In addition to the self-report questionnaire, measurements of total 
body mass and height were taken. The measurement of total body mass 
was performed using a Plenna® portable digital scale with accuracy 
of 0.1 kg. Height was measured with a wall-mounted stadio meter 
and a set square. The nutritional status of the students was defined 
using the body mass index (BMI) cut-off points by gender and age 

developed by Conde and Monteiro [15]. The children were classified as 
underweight, healthy weight, overweight and obese. For the bivariate 
and multivariate analyses, the underweight and healthy weight children 
were grouped together to compose the “no overweight” variable; the 
same was done with the overweight and obese children to establish the 
variable “overweight”.

The entire assessment team (15 evaluators) was trained so the 
evaluations could be standardized; a handbook was prepared and 
distributed among them for the assessments. A pilot study was 
undertaken with 15 children of a school that was out of the final study 
sample, in which the logistic aspects of the project were ascertained, 
such as questionnaire language verification and standardization of 
the anthropometric measurements performed by the evaluators. The 
assessments were conducted in March and April 2011.

Following the collection of the data, these were entered twice in 
a database formatted in EPIDATA version 3.1. After verifying the 
consistency of the data, these were exported to the IBM-SPSS software 
version 19® for analysis. Initially, a descriptive analysis was performed, 
followed by bivariate (Pearson’s chi square test) and multivariate 
analysis (logistic regression) between the independent variables and 
outcomes. A significance level of 20% was adopted as a statistical 
criterion to maintain a variable in the regression model, and also 
based on the plausibility of the association. The prevalence ratio (PR) 
and 95% confidence interval (CI) were presented for all associations.  
The theoretical framework adopted in the present study is outlined in 
Figure 1. The mother’s schooling variable is on the first hierarchical 
level, followed by socio-economic status on the second level. The 
number of daily meals was included on the third level and sedentary 
habits on the fourth.

Regarding the ethical proceedings, informed consent forms were 
given to all the children in the study sample. In addition to parental 
consent, the students who composed the sample agreed to participate 
in the study on a voluntary basis. The research project was approved 
by the UFCSPA Research Ethics Committee with Opinion 1312/11 and 
registry no. 741/11.  

Results
In total, 1417 children were randomly selected for the study (ages 

between 11‒14 years), and 1230 composed the final sample (86.80% of 
the total). One child was excluded for not agreeing with the inclusion 
criteria, 16 refused to participate, and 170 failed to return a signed 
informed consent. The sample was equally distributed between genders 
with 606 girls and 624 (50.70%) boys. The assessment comprised 562 
(45.70%) students aged 12 years; 452 (36.70%) aged 11 years; 159 
(12.90%) aged 13, and 57 (4.60%) students 14 years. The mean age of 
the evaluated students was 11.85 years (SD=0.82). 

 In the overall sample, the means for the anthropometric variables 
weight, height and BMI were, respectively, 44.89 kg (SD=12.72), 1.50 
m (SD=0.08) and 19.58 kg/m2 (SD=3.75). The means for number of 
daily meals and number of hours sitting by the television, video game 
and computer were 3.72 (SD=1.24) and 2.21 (SD=1.16), respectively. 
Eighteen percent of the students were found to be dissatisfied with their 
body image (24.80% girls and 11.50% boys). The other characteristics of 
the study participants are shown in Table 1.

The prevalence of obesity, overweight and ED symptoms were 
7.30%, 22.80% and 33.10%. Eleven (0.90%) underweight students were 
also found. 

MOTHER’S)SCHOOLING)

ECONOMIC)CLASSIFICATION)

NUMBER)OF)DAYLY)MEALS)

SEDENTARY)BEHAVIOR)

PHYSICAL)ACTIVITY)
OUT)OF)SCHOOL)

OVERWEIGHT)BODY)IMAGE) VICTMS)OF)
BULLYING)

SYMPTOMS)TO)
EATING)DISORDERS)

Figure 1: Theoretical framework adopted in the present study.
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For the bivariate and multivariate analyses, the theoretical 
framework variables were grouped into dichotomous variables. Tables 
2 and 3 display the results of the bivariate and multivariate analyses.

The variables mother’s schooling, economic classification, physical 
activity out of school, sedentary habits, bullying, gender and age showed 
no statistically significant association with overweight (p>0.05) in the 
bivariate and multivariate analyses.

The number of daily meals equal to or greater than, four was found 
to be a protective factor for weight excess. The students who reported 
that eating habit were 42% less likely (PR=0.58; CI=0.43‒0.78) to be 
overweight compared to those who ingested up to three meals per day.

The students who felt dissatisfied with their body image were four 
times more likely (PR=4.01; CI= 2.71‒5.93) to be overweight compared 
with students satisfied with their body image (Table 2).

The variables mother’s schooling, economic classification, sedentary 
habits and age showed no statistically significant association with ED 
symptoms (p>0.05).

The students who had excess weight were 56% more likely to have 
symptoms of ED compared with those who had no overweight/obesity 
(PR=1.56; CI=1.12‒2.16).

The number of daily meals was significantly associated with the 
symptoms of ED only in the bivariate analysis, as the students who 
reported four or more meals per day were 25% less likely (PR=0.75; 
CI=0.59‒0.96) to have ED symptoms relative to the students who had 
up to three meals per day. 

The level of physical activity was associated with ED symptoms. The 
students who reported no physical activity out of school were 46% less 

likely (PR=0.54; CI=0.40‒0.74) to show ED symptoms than those who 
exercised out of school hours. Among the students who reported out-
of-school physical activity, 50.40% responded “I think about burning 
up calories when I exercise” (question 12 of the EAT-26).

The students who declared body image dissatisfaction were nine 
times more likely (PR=9.30; CI=6.29‒13.78) to have symptoms of ED 
compared with the satisfied students.  Being a victim of bullying was 
associated with ED symptoms only in the bivariate analysis, where the 
victims were 78% more likely (PR=1.78; CI= 1.23‒2.58) to have those 
symptoms than non-victims of bullying. In the bivariate analysis, the 
students who were not satisfied with their body image were more than 
twice as likely to be victims of bullying (PR=2.46; CI=1.64‒ 3.69).

The boys were 40% less likely (PR=0.60; CI=0.45‒0.82) to show ED 
symptoms than the girls (Table 3).

n %
Mother's schooling
Elementary education 701 62,0
High school or higher 430 38,0

Economic classification
Low 52 4,8
Intermediate 528 48,7
High 505 46,5

Number of daily meals
Until 3 481 39,2
4 or mor 745 60,8

Sedentary behavior (TV, 
videogame, computer)
Until 3 per day 785 64,6
Mor of 3 per day 430 35,4

Physical activity out of school
Yes 578 47,8
No 631 52,2

Victims of bullying
No 1104 89,8
Yes 126 10,2

TV= television
Table 1: Characteristics of the study participants (Caxias do Sul, 2011 – n=1230).

Crude PR
(bivariate) CI de 95% Adjusted PR

(multivariate) CI de 95%

Mother's schooling (1º 
level)
Elementary education 1,00 1,00
High school or higher 1,11 0,86 – 1,45 1,25 0,91 – 1,71

Economic 
classification (2º level)
Low and intermadiate 1,00 1,00
High 1,18 0,91 – 1,54 1,09 0,80 – 1,49

Number of daily meals 
(3º level)
Until 3 1,00 1,00
4 or mor 0,59* 0,46 – 0,76 0,58* 0,43 – 0,78

Physical activity out of 
school
Yes 1,00 1,00
No 1,07 0,83 – 1,38 1,001 0,74 – 1,36

Sedentary behavior  (4º 
level)
Until 3 per day 1,00 1,00
Mor of 3 per day 0,93 0,71 – 1,20 1,03 0,76 – 1,40

Body Image (5º level)
Satisfied 1,00 1,00
Dissatisfied 5,67* 4,15 – 7,75 4,01* 2,71 – 5,93

Victims of bullying
No 1,00 1,00
Yes 1,18 0,79 – 1,76 1,07 0,65 – 1,75

Sex (6º level)
Female 1,00 1,00
Male 0,87 0,68 – 1,12 1,31 0,96 – 1,78

Age
11 years 1,00 1,00
12, 13 and 14 years 0,90 0,70 – 1,16 0,66 0, 44 – 1,002

CI = Confidence Interval; PR = Prevalence Ratio; *=p<0,05;
Table 2: Bivariate and multivariate analyzes between overweight and dependents 
variables.
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Discussion
The present study found 30.10% of overweight students, a higher 

rate compared with the study carried out in Denmark [7], in which 
the children and adolescents had 1.10% obesity and 8.60% overweight. 
Comparing the results of the current study with other Brazilian studies, 
they are higher than those found in the cities of Florianópolis, which 
showed 21.90% of overweight students, Maceió [16], with 13.80% of 
overweight students, and Sorocaba [17], where 22.10% of the students 
were overweight or obese. 

The present study also yielded higher values than those found 
in previous Caxias do Sul studies. In 2007[5], 27.90% prevalence 

was found for overweight, and in 2010 [18], the prevalence rates for 
overweight and obesity were 15.10% (half the prevalence noted in the 
present study). These high prevalence rates can be explained in part 
by the diet that the Caxias do Sul pre-schoolers have been receiving, 
especially at home. The children have been consuming fewer adequate 
foods and more of those with added sugar and chocolate—a behavior 
that can be regarded as a risk for overweight and obesity, since these 
habits will be the major determinants of their food intake later in life 
[18,19].

Regarding ED symptoms, the students evaluated in the current 
study showed superior values to those found in a study conducted by  
Vilela et al.[8] (2004) and in public and private schools in the region of 
Castilla and León in Spain, where a prevalence of 7.80% was reported 
[20].

The group of students dissatisfied with their body image was four 
times more likely to be overweight (PR=4.01) and nine times more 
likely to have symptoms of ED (PR=9.30) relative to the satisfied 
students. Alves et al.[21], when evaluating 1148 girls in Florianópolis, 
also found strong associations between symptoms of ED and body 
image dissatisfaction (OR=14.39), and between excess weight and 
dissatisfaction with body image (OR=2.07). Other studies developed 
in Minas Gerais8 and in several regions of China [22], also showed 
associations between overweight, ED symptoms and body image 
dissatisfaction. Eating disorders are characterized by patterns of 
disordered eating behavior, pathological body weight control and body 
image distortions [23]. Obese children feel rejected, unhappy with their 
bodies; they suffer with this situation and would like to change because 
they are pressured by their social milieu [24]. 

Another result that could be related to those discussed above:  
the overweight students were 56% more likely to have symptoms of 
ED compared with those who were at a healthy weight/underweight 
(PR=1.56). These are similar results to those found in the cities of São 
Paulo [25] and Florianópolis [21] as well as in the study conducted in 
Spain [20], where the children and adolescents with overweight or 
obesity showed greater likelihood of ED symptoms.

Another trend noted in the present study was the greater prevalence 
of symptoms of ED in girls, as the boys were 40% less likely (PR=0.60) to 
have ED symptoms compared with the girls. Perhaps this trend is related 
to body image, since girls typically exhibit the highest prevalence rates 
of dissatisfaction and seek methods to alter their body shape, in order to 
emulate the standards of beauty imposed by society and disseminated 
by the media [26]. 

The level of physical activity was associated with ED symptoms. The 
students who reported no out-of-school physical activity were 46% less 
likely (PR=0.54) to have ED symptoms. Cross-checking the variable 
physical activity with the  EAT-26 question inquiring whether the child 
thought about burning calories when he/she exercised, it is possible 
to note that most children who responded always, very often and 
sometimes were those who had out-of-school activities,  and perhaps 
this is a compensatory practice for  weight control. Exercising with the 
purpose of losing weight and burning up calories is typical of individuals 
with ED symptoms [27], since regular and systematic exercise is one of 
the ways by which body weight control can be achieved [28]. 

The number of daily meals equal to, or greater than, four was 
a protective   factor for symptoms of ED (PR=0.75; CI=0.59‒0.96) 
and for overweight (PR=0.58; CI=0.43‒0.78). A study conducted in 
Florianopolis with 2826 students also showed a negative correlation 
between number of daily meals and obesity/overweight [3], as did 

Crude PR
(bivariate) CI de 95% Adjusted PR

(multivariate) CI de 95%

Mother's schooling (1º 
level)
Elementary education 1,00 1,00
High school or higher 0,80 0,62 – 1,04 0,86 0,62 – 1,18

Economic 
classification (2º level)
Low and intermadiate 1,00 1,00
High 0,94 0,73 – 1,21 0,94 0,69 – 1,28

Number of daily meals 
(3º level)
Until 3 1,00 1,00
4 or mor 0,75* 0,59 – 0,96 0,99 0,73 – 1,33

Physical activity out of 
school
Yes 1,00 1,00
No 0,72* 0,57 – 0,92 0,54* 0,40 – 0,74

Sedentary behavior  (4º 
level)
Until 3 per day 1,00 1,00
Mor of 3 per day 0,81 0,63 – 1,04 0,91 0,67 – 1,24

Overweight (5º level)
No Overweight 1,00 1,00
Overweight 2,52 1,95 – 3,26 1,56* 1,12 – 2,16

Body Image
Satisfied 1,00 1,00

Dissatisfied 11,31* 8,00 – 16,01 9,30* 6,29 – 
13,78

Victims of bullying
No 1,00 1,00
Yes 1,78* 1,23 – 2,58 1,26 0,77 – 2,07

Sex (6º level)
Female 1,00 1,00
Male 0,56* 0,44 – 0,71 0,60* 0,45 – 0,82

Age
11 years 1,00 1,00
12, 13 and 14 years 1,09 0,80 – 1,49 0,96 0,65 – 1,42

CI = Confidence Interval; PR = Prevalence Ratio; *=p<0,05;
Table 3: Bivariate and multivariate analyzes between symptoms for eating 
disorders and independents variables.
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another study conducted in Caxias do Sul [5], where eating four meals 
or more in a day was found to be a protective factor for overweight. 
Dividing the amount of daily food in a greater number of meals per day 
is a nutritional recommendation that can assist in weight control [29]; 
epidemiologic studies on the theme have been showing this inverse 
relationship between number of meals and overweight [3,5].

The present study found 10.20% of victims of bullying. Different 
results were obtained in a study involving more than 60,000 students 
of public and private schools in the 26 Brazilian State capitals and the 
Federal District [30], which found 5.40% of bullying victims. Being 
a victim of bullying was not associated with overweight; however, in 
the bivariate analysis, the victims of bullying were 78% more likely 
(PR=1.78) to show ED symptoms than those who were not bullying 
victims. Brixval et al.[7], (in Denmark) found an association between 
bullying and overweight, and posited that body image can account 
for the association between overweight/obesity and vulnerability to 
bullying. Given that dissatisfaction with body image and symptoms of 
ED were strongly associated, this association between being a victim 
of bullying and ED symptoms observed in the present study could be 
explained by the relationship between victimization and discontent 
with body image, since dissatisfied students were more than twice 
as likely to be the targets of bullying (PR=2.46). Obese children, as a 
consequence of their body image, are rated as less capable and more 
indolent; due to this stigma, they are eventually left out of school 
environment situations [24].

The variables physical activity out of school and sedentary habits 
were not significantly associated with overweight, as found in the 
Recife [6] and Sorocaba [17] studies. However, these results counter the 
findings of another study conducted in Caxias do Sul [5]. It seems that 
the associations between overweight,  physical activity and sedentary 
habits  have not yet been well established in epidemiologic studies—
possibly because of the use of indirect measures (such as questionnaires) 
[6]  and not direct measures of health-related physical fitness (such as 
running track testing) [5]. 

The variables mother’s schooling and socioeconomic status 
showed no statistically significant association with ED symptoms or 
with overweight. Other studies [3,16] found this association between 
better living conditions and overweight, and it may be that obesity and 
overweight issues are reaching the more underprivileged populations 
as well [5]. 

One limitation of the present study was the memory bias that 
may have occurred in the questions pertaining to eating habits and 
sedentary behavior. Also, reverse causality may have occurred due to 
the cross-sectional design of the study.

Because a representative sample of the target population was 
studied and the number of losses was low, the data of the present study 
can be extrapolated for the target population within the same age group. 
Considering the study limitations, it can be said that the prevalence 
rates of ED symptoms, obesity and overweight of the evaluated students 
are high.

Body image dissatisfaction was found to be strongly associated 
with overweight and symptoms of ED.  Overweight was also associated 
with the number of daily meals.  Symptoms of ED were associated with 
overweight, number of daily meals, physical activity, victims of bullying 
and the female gender.

The results of the present study serve as a warning sign to the 
study population and the community as a whole. Health promotion 

programs addressing these topics can be advanced by the town’s school 
community. Further analyses of these students (by the longitudinal 
study) will more clearly establish the cause-and-effect relationships 
between the associated variables.
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