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FEEDING BEHAVIOR AND PHYSICAL ACTIVITY IN 
OBESE ADOLESCENTS OF PUBLIC AND PRIVATE 
SCHOOLS 
Prática alimentar e de atividade física em adolescentes obesos 

de escolas públicas e privadas  

Práctica alimentaria y de actividad física en adolescentes 

obesos de escuelas públicas y privadas

ABSTRACT

Objective: To evaluate the feeding behavior and level of physical activity in obese 
adolescents from public (PuS) and private (PrS) schools of Fortaleza-CE. Methods: Cross-
sectional study held with 272 adolescents from PuS and PrS in the period from April 2007 
WR� 0D\� ������ $� TXHVWLRQQDLUH� ZDV� DSSOLHG� FRQWDLQLQJ� LGHQWL¿FDWLRQ� �DJH�� JHQGHU�� DQG�
anthropometric (weight and height) data, school situation, feeding behavior and physical 
activity level. Results: It was observed that 160 (58.8%) of the adolescents were female with 
a mean age of 16.5 years (± 1.31). There was prevalence of moderate obesity, with 85.5% 
(n=171) in PuS and 76.4% (n=55) in PrS. No difference was found between the obesity 
degree and the school network. Regarding feeding behavior, 70.2% (n=190) consumed less 
WKDQ�¿YH�PHDOV� D� GD\� DQG� ������ �Q ����� KDG� QR� EUHDNIDVW��ZLWKRXW� GLIIHUHQFHV� EHWZHHQ�
the school networks. The consumption of fruits (10%, n=27) and vegetables (14.1%, n=38) 
was low. Students of PrS consumed more soft drinks (41.7%, n=30) than those of the PuS 
(28.5%, n=57, p=0.03). Among students of the PuS and PrS, those who did not consume 
IDVW�IRRG�UHSUHVHQWHG������Q ����DQG��������Q �����UHVSHFWLYHO\��S �������,W�ZDV�LGHQWL¿HG�
that the PuS adolescents were more active than those of PrS (77%, n=153 versus 54.2%, 
n=40; p=0.0002), but this difference was not associated with the degree of obesity (p=0.88). 
Conclusion: The adolescents of both the PuS and PrS had inadequate feeding behavior, with 
little differences between them. The adolescents of the PuS were more active than the ones of 
3U6��DOWKRXJK�WKLV�OHYHO�RI�SK\VLFDO�DFWLYLW\�GLG�QRW�LQÀXHQFH�WKH�REHVLW\�GHJUHH�

Descriptors: Obesity; Teens; Feeding Behavior; Motor activity.

RESUMO

Objetivo: Avaliar a prática alimentar e o nível de atividade física em adolescentes obesos 
de escolas públicas (EPu) e privadas (EPr) de Fortaleza-CE. Métodos: Estudo transversal 
realizado com 272 adolescentes de Epu e EPr, no período de abril de 2007 a maio de 2009. 
$SOLFRX�VH�XP�TXHVWLRQiULR�FRQWHQGR�GDGRV�GH�LGHQWL¿FDomR��LGDGH��VH[R���DQWURSRPpWULFRV�
�SHVR�H�DOWXUD���VLWXDomR�HVFRODU��SUiWLFD�DOLPHQWDU�H�QtYHO�GH�DWLYLGDGH�ItVLFD��Resultados: 
'RV� DYDOLDGRV�� REVHUYRX�VH� TXH� ���� �������� HUDP� GR� VH[R� IHPLQLQR�� FRP� LGDGH� PpGLD�
de 16,5 anos (±1,31). Houve prevalência da obesidade moderada, com 85,5%, (n=171) 
QD�(3X� H� ������� �Q ���� QD�(3U��1mR� VH� FRQVWDWRX� GLIHUHQoD� HQWUH� R� JUDX� GH� REHVLGDGH�
e a rede escolar. Sobre a prática alimentar, 70,2% (n=190) consumiam menos de cinco 
UHIHLo}HV�DR�GLD�H��������Q �����QmR�ID]LDP�R�FDIp�GD�PDQKm��QmR�WHQGR�GLIHUHQoD�HQWUH�DV�
UHGHV�HVFRODUHV��2�FRQVXPR�GH�IUXWDV�������Q ����H�YHJHWDLV���������Q ����IRL�EDL[R��2V�
estudantes das EPr consumiam mais refrigerantes (41,7%; n=30) do que os da EPu (28,5%; 
n=57; p=0,03). Constatou-se, que 47% (n=93) dos alunos da EPu e que 32,4% (n=27) da EPr 
QmR�FRQVXPLDP�IDVW�IRRG��S �������,GHQWL¿FRX�VH�TXH�RV�DGROHVFHQWHV�GDV�(3X�HUDP�PDLV�
DWLYRV�GR�TXH�RV�GDV�(3U�������Q ����YHUVXV��������Q ����S ���������PDV�HVVD�GLIHUHQoD�
QmR�PRVWURX�DVVRFLDomR�FRP�R�JUDX�GH�REHVLGDGH��S �������Conclusão: Os adolescentes 
das escolas públicas e particulares apresentavam prática alimentar inadequada, havendo 
SRXFDV�GLIHUHQoDV�HQWUH�HOHV��2V�MRYHQV�GDV�(3X�DSUHVHQWDUDP�VH�PDLV�DWLYRV�TXH�RV�GDV�(3U��
HQWUHWDQWR��HVWH�QtYHO�GH�DWLYLGDGH�ItVLFD�QmR�LQÀXHQFLRX�QR�JUDX�GH�REHVLGDGH�

Descritores: Obesidade; Adolescentes; Comportamento alimentar; Atividade motora.
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RESUMEN

Objetivo: Evaluar la práctica alimentaria y el nivel de actividad 
física en adolescentes obesos de escuelas públicas (EPu) y 
privadas (EPr) de Fortaleza-CE. Métodos: Estudio trasversal 
realizado con 272 adolescentes de EPu y EPr entre abril de 
2007 y mayo de 2009. Se aplicó un cuestionario con datos de 
LGHQWL¿FDFLyQ� �HGDG� \� VH[R��� DQWURSRPpWULFRV� �SHVR� \� DOWXUD���
situación en la escuela, práctica alimentaria y nivel de actividad 
física. Resultados: De los adolescentes evaluados se observó que 
������������HUDQ�GHO�VH[R�IHPHQLQR�FRQ�HGDG�PHGLD�GH������DxRV�
(±1,31). Hubo prevalencia de obesidad moderada en el 85,5% 
(n=171) de la EPu y el 76,4% (n=55)  de la EPr. No se constató 
diferencia en el grado de obesidad y la red escolar. Respecto la 
práctica alimentaria, el 70,2% (n=190) consumía menos de cinco 
comidas al día y el 56,3% (n=153) no desayunaba, no habiendo 
GLIHUHQFLD�HQ�ODV�UHGHV�HVFRODUHV��)XH�EDMR�HO�FRQVXPR�GH�IUXWDV�
(10%; n=27) y vegetables (14,1%; n=38). Los estudiantes de las 
EPr consumían más refrescos (41,7%; n=30) que los de la EPu 
(28,5%; n=57; p= 0,03). Se constató que el 47% (n=93) de los 
alumnos de la EPu y el 32,4% (n=27) de la EPr no consumían 
IDVW�IRRG��S �������6H�LGHQWL¿Fy�TXH�ORV�DGROHVFHQWHV�GH�ODV�(3X�
eran más activos que los de las EPr (77%; n=153 versus 54,2%; 
n=40; p=0,0002), pero esa diferencia no mostró asociación con 
el grado de obesidad (p=0,88). Conclusión: Los adolescentes de 
las escuelas públicas y privadas presentaron hábitos alimentarios 
LQDGHFXDGRV�FRQ�SRFD�GLIHUHQFLD�HQWUH�HOORV��/RV� MyYHQHV�GH� ODV�
EPu se presentaron más activos que los de las EPr, sin embargo, 
HVWH�QLYHO�GH�DFWLYLGDG�ItVLFD�QR�KD�LQÀXHQFLDGR�HQ�HO�JUDGR�GH�OD�
obesidad. 

Descriptores: Obesidad, Adolescente, Conducta Alimentaria, 
Actividad Motora. 

INTRODUCTION

Obesity is a chronic disease characterized by an 
abnormal or excessive fat accumulation in the body, 
which can lead to several harmful consequences, such as 
cardiovascular disease, diabetes mellitus, metabolic and 
endocrine disorders, sleep apnea, osteoarthritis, certain 
types of cancer, and various psychological problems(1,2). It 
is currently considered a major public health problem in 
both developed and developing countries, being a universal 
disease of growing prevalence(3,4).  

Social, behavioural, environmental, cultural, 
psychological, metabolic, and genetic factors may cause an 
excessive accumulation of body fat, as a result of a long-
term energy imbalance(5). Among the environmental factors, 
the excessive energy intake and decreased physical activity 
stand out, these being the most prevalent etiologic factors 
for obesity, likely to start at any time in life(6).  

Obesity becomes even more problematic when it 
appears or aggravates during the adolescence, a stage 
of life where profound transformations occur in growth 
and development process, particularly in view of the 
predominance of sedentary leisure activities and inadequate 
feeding practices, such as consumption of high-calorie 
snacks for substitution of  the main meals, and high intake 
RI�IRRGV�ULFK�LQ�UH¿QHG�FDUERK\GUDWHV�DQG�VDWXUDWHG�IDW��L�H���
fast foods(7).  Furthermore, adolescence is a critical period 
for the development of adiposity since the risk of becoming 
overweight or obese adults increases with age(8).  

In Brazil, the results of the 3HVTXLVD� GH�2UoDPHQWRV�
Familiares - POF (Household Budget Survey) conducted 
by the ,QVWLWXWR� %UDVLOHLUR� GH� *HRJUD¿D� H� (VWDWtVWLFD� ��
IBGE (Brazilian Institute of Geography and Statistics) in 
the years 2008-2009 indicate changes in the Brazilian’s 
feeding bevavior, where it was visualized a growing trend 
in purchasing foods rich in lipids and elevation of simple 
carbohydrates, accompanied by a reduction in purchasing 
food source of complex carbohydrates(9).  

Comparing data from the Estudo Nacional da 
Despesa Familiar - ENDEF (National Survey of Family 
Expenditure) (1974-1975) to the one from POF (2008 
-2009), the prevalence of overweight found in the group 
aged ten to nineteen years rose from 3.7% to 21.7% among 
men, whereas in women, overweight increased from 7.6% 
to 19.4%. Regarding obesity, there was also an increase 
of 0.4% to 5.9% in males, and 0.7% to 4% in females, 
ZLWK� XSZDUG� JURZWK�� ,Q� WKH� VDPH� SHULRG�� ZHLJKW� GH¿FLW�
decreased from 10.1% to 3.7% in men, and from 5.1% to 
3.0% in women(9).   

The analysis of these results can thus prove the 
nutritional transition and the magnitude of the problem, 
VKRZLQJ� GH¿FLHQFLHV� VWLOO� RQJRLQJ�� DQG� DVFHQGLQJ�
excesses(10). It is important to emphasize how the nutritional 
transition is happening in Brazil. A warning must be issued, 
since the youth are more likely to be obese in places where 
the nutrition transition occurred rapidly(11). 

It is important that, in adolescence, obesity prevention 
occurs through physical activity practice and food control. 
Such measures can contribute to the improvement of lipid 
DQG�PHWDEROLF�SUR¿OH(12). Because obesity has multifactorial 
FDXVHV��WKH�HI¿FDF\�LQ�WKH�SUHYHQWLRQ�DQG�WUHDWPHQW�LV�DOVR�
complex, not based on one single method, being necessary a 
more comprehensive intervention, with a multidisciplinary 
team, in order to promote a negative energy balance by 
decreasing caloric intake and increasing physical activity to 
achieve a gradual weight loss(8).

The present study thus aimed to evaluate the feeding 
behavior and level of physical activity in obese adolescents 
of public (PuS) and private (PrS) schools of Fortaleza.
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METHODS

This is an observational study of cross-sectional and 
analytical character(13), carried out from April 2007 to May 
2009. 

The survey was representative of the population 
aged between 15 and 19 years, considering that the 
gross enrollment ratio in high school level in the city of 
Fortaleza, corresponding to the age range of the survey, 
was approximately 90%(14). The number of students 
assessed in each 6HFUHWDULD� ([HFXWLYD� 5HJLRQDO� �� 6(5 
(Regional Executive Secretariat) was established by the 
proportionality of the population in that SER to the number 
of students previously determined to comprise the sample.

It is worth mentioning that this age group of 
adolescents was chosen because they have already 
undergone the remarkable changes of adolescence, being in 
the postpubertal period. The anthropometric parameters of 
body composition are thus more stable, providing a more 
uniform evaluation(15).

For the accomplishment of sample calculation, the Epi 
Info software version 6.04 was used, being considered a 
prevalence in obese adolescents with metabolic syndrome 
of 32%(16)�� �7KH� VLJQL¿FDQFH� OHYHO�ZDV� VHW� DW� ���� DQG� DQ�
absolute sampling error at 6%. The estimate of obese 
adolescents was set at 7,187, based on the students enrolled 
in high school(14) and with support of a population-based 
study on obesity prevalence among Brazilian adolescents(17). 

With those values  , the sample size was determined 
at 232, to which approximately 17% was added for any 
eventual loss of information. In total, 272 adolescents 
were assessed, 73.5% of whom were in public schools, and 
26.5% in private ones, thus maintaining similar proportion 
to Fortaleza’s distribution of students, being surveyed all six 
regional administrative units that compose the municipality, 
highlighting the selection of 47 public schools and 17 
private schools.

The schools, randomly selected, received the necessary 
guidance, being the anthropometric assessment of students 
KHOG�E\�TXDOL¿HG�PHPEHUV�RI�WKH�UHVHDUFK�WHDP��,Q�FDVH�RI�
non-acceptance by the students or occurrence of a small 
number of obese adolescents, new schools were sorted 
in that SER, for completion of the number of students 
proposed for the region. Otherwise, if the quantity of obese 
exceeded the number determined to the assessed SER, 
simple randomisation was employed for allocation of the 
research participants.    

Were used as criteria for exclusion of the students: 
prepubertal and pubertal adolescents, users of medications 
that could cause obesity, disabled people with limitations in 
standing erect, pregnant women, people with genetic and 
chronic diseases, with alteration in weight gain, or with 

limitation in posture, as well as malnourished or eutrophic 
individuals.

A semi-structured questionnaire was applied to the 
obese adolescents in public and private schools, including 
LGHQWL¿FDWLRQ�GDWD��DQWKURSRPHWULF�GDWD��ZHLJKW�DQG�KHLJKW���
school situation, feeding behavior and level of physical 
activity. The exposure variables studied were divided into 
sociodemographic (age, sex and type of school), food 
SUR¿OH��SHULRG�RI�EUHDVWIHHGLQJ��UHJXODU�PHDOWLPHV��KDYLQJ�
breakfast, weekly frequency of consumption of fried 
foods, fast food, fat meat, sweets, soft drinks, fruits and 
vegetables).

Anthropometric data, height and weight, was collected 
in one take, using a digital scale, Plena model, with 180 kg 
FDSDFLW\�DQG�����J�SUHFLVLRQ��7KH�YHUL¿FDWLRQ�RI�WKH�PHDVXUH�
followed the procedure in which the evaluated individual 
stands in the orthostatic position, gently ascends the scale 
and positions at its center. The student was weighed barefoot 
and wearing the uniform, and should be emphasized that the 
uniform was deducted according to each school, because of 
the inexistent standardization. Height was also assessed by 
single take with portable stadiometer of KaWe brand, one 
person-check type, with a precision of 1 cm, wall-mounted 
with zero point at ground level. The subject remained 
standing in the orthostatic position, barefoot, feet together, 
the tape keeping contact with the heels and the occipital 
region(18).

Measures of weight and height were used to calculate 
the Body Mass Index (BMI), when the weight in kilograms 
was divided by the square of height in meters (BMI = 
weight/height2). BMI was evaluated considering the age 
of the adolescent, having as parameter the one adopted by 
WHO(19), which considers obese the person with a BMI> 
97 percentile. As regards to the degree of obesity, it was 
considered severe obesity the BMI z-score> 3, and moderate 
EHWZHHQ�����DQG������DFFRUGLQJ�WR�WKH�:+2(20). 

The feeding behavior evaluation was carried out by 
PHDQV�RI�D�VLPSOL¿HG�LQTXLU\�ZLWK�WKH�DLP�RI�FKDUDFWHUL]LQJ�
the feeding habits of obese adolescents in this study. It is 
ZRUWK�VWUHVVLQJ�WKH�XVH�RI�WKH�VLPSOL¿HG�LQTXLU\��IRU�WKLV�LV�
an extensive investigation, addressing various risk factors 
IRU� PHWDEROLF� V\QGURPH�� WKXV� KLQGHULQJ� D� PRUH� VSHFL¿F�
evaluation. This kind of approach, however, is allowed in 
epidemiological studies.

For analysis of the feeding behavior involving foods 
and food groups, the guidelines recommended by the Guia 
$OLPHQWDU� SDUD� 3RSXODomR� %UDVLOHLUD(21) (Food Guidance 
for the Brazilian Population) were used as a parameter, 
besides two studies(22,23).  

In order to estimate the level of physical activity, an 
international questionnaire was used - International Physical 
Activity Questionnaire - IPAQ, proposed by the World 
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Figure 1 - Evaluation of the degree of obesity among 
adolescents of public schools (PuS) and private schools 
(PrS). Fortaleza-CE, 2007-2009.

Breastfeeding 
until 6 months

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

82%

18% 17%

83%

Moderate obesity
Severe obesity

Figure 2 - Association of exclusive breastfeeding (EBF) 
until age 6 months and the degree of obesity in obese 
adolescents. Fortaleza-CE, 2007-2009.  

Health Organization, validated for use in adolescents in the 
age range of this survey(24),  consisting in a questionnaire 
assessment of physical activity used in many countries 
DQG�YDOLGDWHG�IRU�XVH�LQ�DGROHVFHQWV��)RU�D�PRUH�VLPSOL¿HG�
analysis, the physical activity level was  converted to a 
GLFKRWRPRXV� YDULDEOH�� ZKHUH� VHGHQWDU\� DQG� LQVXI¿FLHQWO\�
active was considered “little activity”, while active and very 
active was  “a lot of activity”.

The descriptive analysis was conducted to characterize 
the distribution of the occurrence of the events studied, 
using the chi-square test to assess the differences of 
prevalence observed in the various groups, employing the 
(SL� ,QIR� YHUVLRQ�������$�YDOXH� RI� S������ZDV� FRQVLGHUHG�
VWDWLVWLFDOO\�VLJQL¿FDQW�

The Ethics Committee of the Hospital Complex of 
Federal University of Ceará (COMEPE Protocol No. 
259/06. Opinion No. 96/07) approved the study, and school 
principals authorized the assessment. Previous written 
consent was obtained from the adolescents above 18 years 
and from parents or guardians of underage teens.

RESULTS 

It was observed that out of 272 obese students who 
composed the study, 112 (41.2%) were male and 160 
(58.8%) were female, with mean age of 16.5 years (± 1.31). 
Regarding the school situation, 73.5% (n = 200) were in 
public schools, and 26.5% (n = 72) in private schools. 

7KHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�GHJUHH�
of obesity of adolescents in public and private schools 
(p>0.05). Higher prevalence of moderate obesity was 
observed in public schools (85.5%, n=171) and private 
schools (76.4%, n=55) (Figure 1).

7KHUH� ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� EHLQJ�
exclusively breastfed until six months of age and the degree 
of obesity across the population assessed. This association 
was not observed either when evaluating students of public 
(p=0.71) and private colleges (p=0.96) (Figure 2).

Regarding the feeding behavior, it was found that 
�������Q� ������RI�WKH�DGROHVFHQWV�UHSRUWHG�IHZHU�WKDQ�¿YH�
meals a day. There was no difference between students of 
PuS (71%, n=142) and PrS (68.1%, n=49) (p=0.63). The 
breakfast is not a common practice among the adolescents 
assessed, especially considering that 56.3% (n=153) did not 
have this meal daily. It should be noted that no difference 
was found in the presence of that meal among teens of PuS 
(56%, n=112) and PrS (56.9%, n=41; p = 0.88).

Of the studied adolescents, 70.0% (n=190) did not 
have meals at the same time as their family members. No 
VLJQL¿FDQW�GLIIHUHQFH��S ������ZDV�SRLQWHG�RXW�LQ�UHODWLRQ�

to this attitude among young people evaluated in PuS (69%, 
n=138) and PrS (72.2%, n=52).

It was observed that 30% (n=82) of the adolescents 
had daily family meals on the dinner table. There was a 
VLJQL¿FDQW� GLIIHUHQFH� LQ� WKH� VWXG\� JURXSV� �S ������� IRU� LW�
was found that students of private schools (47.2%, n=34) 
had meals more frequently with their family than with the 
public (32%, n=64). No association between the habit of 
not making meals with the family and the degree of obesity 
(p=0.52) was observed.

,W� ZDV� YHUL¿HG� WKDW� ������ �Q ���� RI� 3U6� VWXGHQWV�
FRQVXPHG�PRUH�VRIW�GULQNV������GD\V�SHU�ZHHN��FRPSDUHG�

Without 
breastfeeding 
until 6 months
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Figure 3 - Frequency of weekly consumption of sweets, 
candies and chocolates, and fatty meats, in the studied 
population. Fortaleza-CE, 2007-2009.
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to 41.5% (n=83) of those in PuS (p=0.03), but without 
association between soft drink consumption and degree of 
obesity (p=0.19). 

Only 10% (n=27) of the adolescents assessed ate fruit 
daily. No difference was found between the PuS (9.5%, 
n=19) and PrS (11.3%, n=8; p=0.67). 

It was evidenced that 14.1% (n=38) consumed 
YHJHWDEOHV� GDLO\�� QR� VLJQL¿FDQW� GLIIHUHQFH�EHLQJ�REVHUYHG�
between the students of public (15.1%, n=30) and private 
schools (11.4%, n=8; p=0.45).

With regard to the consumption of fried food in a week, 
there was difference between those with low consumption 
of such food. In this group, there were 12.5% (n=25) of 
public school students, and 4.2% (n=3) of private school 
VWXGHQWV�� ZLWK� D� VLJQL¿FDQW� GLIIHUHQFH� �S �������7KH� ODFN�
of association between low consumption of fried foods 
by students of PrS and PuS and their degree of obesity is 
noteworthy (p=0.45).

The high consumption of fried foods (over 5 days per 
week) was detected in 23.5% (n=47) of PuS students and 
������ �Q ���� RI� 3U6� VWXGHQWV�� QR� VLJQL¿FDQW� UHODWLRQVKLS�
being found between this consumption and the degree of 
obesity (p=0.64).

Of the adolescents studied, 47% (n=94) of PuS students 
and 32.4% (n=23) of PrS students did not consume fast 
IRRG�� VKRZLQJ� VLJQL¿FDQW� GLIIHUHQFH� �S ������� ,W� LV�ZRUWK�
considering that, among the students who did not eat fast 
IRRG��QR�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKRVH�RI�SXEOLF�DQG�
private schools with the degree of obesity (p=0.64).

As for the elevated consumption (over 5 days a week) 
it was proved that 7% (n=14) of the students of the PuS and 
7% (n=5) of the PrS had this inadequate practice, without 
VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH��S ������

,W�LV�ZRUWK�QRWLQJ�WKDW�WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�
in the weekly frequency of consumption of sweets (p=0.43), 

chocolates (p=0.95) and fatty meats (p=0.68) between 
students of public and private schools. Furthermore, the 
over-consumption of such foods by most adolescents was 
not observed (Figure 3).

Regarding physical activity, it was found that 71% 
(n=193) practiced a lot of physical activity (active and 
very active) and 29% (n=79) did little physical activity 
�VHGHQWDU\�DQG�LQVXI¿FLHQWO\�DFWLYH���DFFRUGLQJ�WR�WKH�,3$4��
Table I shows the association of physical activity practice 
between the students of the educational networks. The fact 
that obese adolescents of public schools are more active 
WKDQ� WKRVH� RI� SULYDWH� VFKRROV� �S �������� ZDV� LGHQWL¿HG��
,W� VKRXOG� EH� VWUHVVHG� WKDW� QR� VLJQL¿FDQW� GLIIHUHQFH� ZDV�
observed between the level of physical activity and the 
degree of obesity (p=0.88).

Table I - Comparison of obese adolescents in public and private schools regarding the level of physical activity (PA) 
practiced. Fortaleza-CE, 2007-2009.

Variable 

Level of physical activity

Low active adolescent 
(n; %)

Very active adolescent
(n; %)

p

School 
    Private 55 (77.0%) 17 (23.0%) 0.0002
    Public 108 (54.2%) 92 (45.8%) 
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DISCUSSION

In Brazil, there are few population-based studies on 
feeding behavior and physical activity, particularly among 
adolescents(25). This study is one of the few related to obesity 
in this age group. Furthermore, it represents a probabilistic 
sample, since the study population was randomly taken, 
representing the various social classes and all regions of the 
city of Fortaleza.

The fact that there is no difference between obese 
adolescents in public and private schools in relation to the 
degree of obesity (moderate and severe) was observed, thus 
presenting a greater prevalence of moderate obesity, both in 
SXEOLF�DQG�SULYDWH�VFKRROV��7KLV�¿QGLQJ�VKRZV� WKDW�VRFLDO�
GLIIHUHQFHV�GR�QRW�LQÀXHQFH�WKH�VHYHULW\�RI�REHVLW\�

A study carried out in Recife, comparing the prevalence 
of obesity in adolescents from different socioeconomic 
conditions, observed that, in relation to obesity, a higher 
prevalence in adolescents of high income(26). It is important 
to highlight that most studies evaluate the prevalence of 
obesity among adolescents between the various social 
classes, not being investigated in these groups the degree of 
obesity, as it was done in this study.

Encouraging breastfeeding is one of the preventive 
and protective factors against obesity, because researches 
show that children who were not breastfed or with shorter 
breastfeeding period have increased risk of becoming obese 
throughout life(27). This research made   the comparison of 
obese adolescents and cannot be compared with most 
studies in the literature that compare normal adolescents 
to the obese, with regard to breastfeeding(27).  It was noted 
in this survey that exclusive breastfeeding until six months 
had no association with the degree of obesity.

It is worth stressing that teenagers are often considered 
an exposed group to nutritional risk, due to improper 
eating habits. In this study, it could be observed that obese 
adolescents have the habit of skipping breakfast, and the 
same result was observed in other analysis(28). Consistent 
ZLWK� WKLV� ¿QGLQJ�� FKLOGUHQ� ZLWKRXW� WKH� KDELW� RI� HDWLQJ�
breakfast are more susceptible to obesity, and this fact can 
be associated with multiple causes(29).

Consumption of breakfast exerts control over hunger, 
appetite and some hormones, providing adequate glycemic 
and lipid control. The food usually consumed at this meal 
(fruits, dairy and whole grains) are sources of dietary 
¿EHUV� WKDW�FRQWURO� WKH�DEVRUSWLRQ�RI�RWKHU� IRRGV��DQG� WKXV�
the mechanisms of hunger and satiety. Another important 
factor to note is that the absence of this meal can hinder 
blood glucose elevation, proper to the morning activities, 
DQG�FDXVH�D�FDOFLXP�GH¿FLHQF\(29).

Most of the youth examined in this study had no 
regularity in mealtimes. No difference was evidenced 

between the students of public and private system. The 
lack of regularity at mealtime is a contributing factor to the 
development of obesity(30).  

It was observed that the majority of the analysed 
young people did not have their meals with the family. 
Studies show a positive association between making meals 
with family and eating healthy foods, this behavior being 
a protective factor for overweight(31). In the population 
studied, it was evidenced the habit of not performing meals 
with family was more common in public school students, 
however, this difference did not affect the degree of obesity 
between the groups. 

With regard to the consumption of soft drinks, the obese 
of private schools had higher consumption compared to the 
ones of public schools, as corroborated by other studies(32,33).  
It is important to report the high energy density of soft 
drinks resulting from high sugar content, thus providing 
empty calories. Moreover, for being products in liquid form, 
they do not trigger the satiety centers, causing the subject to 
have greater energy intake. Therefore, soft drinks can be 
considered co-responsible for the weight gain(34).   

Corroborating this study, other studies have 
demonstrated that reduced intake of fruits and vegetables 
is common among adolescents(4,32,33). Previously conducted 
research showed an association of the reduced consumption 
of vegetables with the presence of overweight and obesity 
in youth of B economy class(33).  Those results, however, are 
different from data found in this study since no difference 
was observed in this food habit among obese adolescents in 
public and private schools.

,QVXI¿FLHQW� FRQVXPSWLRQ� RI� IUXLWV�� YHJHWDEOHV�� DQG�
leguminous plants is a risk factor related to the cause of non-
communicable chronic diseases in the population. These 
foods are important for a healthy diet, as they are sources of 
PLFURQXWULHQWV��¿EHU��DQG�RWKHU�FRPSRQHQWV�ZLWK�IXQFWLRQDO�
properties. Fruits and vegetables are low in energy density, 
which helps maintain a healthy body weight. Thus it is very 
important that adolescents have an adequate intake of these 
foods(35). Study carried out with adolescents in São Paulo(4) 
corroborates the results found in this study, when stressed 
that the feeding behavior of the adolescents is characterized 
by low intake of fruits and vegetables. Therefore, the current 
trend displayed by the adolescents in food consumption is 
a concern.

According to researches, the consumption of fast 
foods increases the development of obesity and associated 
comorbidities, being this meal high in calories, saturated 
IDWV� DQG� VDOW�� DQG�DOVR�GH¿FLHQW� LQ�YLWDPLQV��PLQHUDOV� DQG�
¿EHUV��:KHQ�IDVW� IRRG� LV�SDUW�RI� WKH� URXWLQH�� LW�ZLOO�FDXVH�
weight gain and inadequate nutrition(36). In this article, we 
can observe that the prevalence of obese adolescents of 
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public schools who consume fast food even once a week is 
higher than that of private schools.

Most studies(1,37) suggest that adolescents, both the 
obese and normal-weight, over-consume foods of low 
nutritional value and high caloric density, such as sweets, 
candies, and chocolates, while the present study found that 
the obese adolescents of public and private schools consume 
a moderate amount of these foods.

It is believed that, regardless of the socioeconomic 
class, sports practice in leisure time shows no association 
with the presence of overweight and obesity(33).  This fact 
was found in this study and other reports in the literature(4,38).  

Study with 1,229 adolescents in public and private 
VFKRROV��ZKR�ZHUH�FODVVL¿HG�DV�LQVXI¿FLHQWO\�DFWLYH���������
and very active (77.7%), noted that public school students 
are more active compared to the private network. No 
VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�OHYHO�RI�SK\VLFDO�DFWLYLW\�
and body mass index was evidenced(39). Such conclusions 
are similar to this study, although that sample of evaluated 
youth comprised only obese individuals.

The habit of physical activity in adolescence has several 
KHDOWK�EHQH¿WV�VXFK�DV�WKH�FRQWURO�DQG�PDLQWHQDQFH�RI�ERG\�
weight and reduction of cardiovascular risk. Data suggests 
that most obese adolescents were active, not being in line 
with studies in the literature(40). This might be explained by 
the characteristics of the study design, which, being cross-
sectional, makes it likely that there is reverse causality, in 
which obese adolescents could have acquired the habit of 
physical activity for weight reduction.

Therefore, educational and informative measures 
should be undertaken, regarding the encouragement to the 
acquisition of healthy eating habits, such as the inclusion of 
fresh food, especially fruits and vegetables, and reduction 
of simple sugars, actions that must be practiced. Since a 
few differences were found between the feeding behavior 
of students in public and private schools, an immediate 
intervention is required, with a dietary reeducation for the 
adolescents, regardless of the socioeconomic class to which 
these young people belong, but considering the individuality 
and reality of each group.

It should be emphasized the fact that the main limitation 
RI�WKH�VWXG\�ZDV�WKH�VPDOO�QXPEHU�RI�VFLHQWL¿F�SDSHUV�ZLWK�
similar evaluations, thus hindering comparisons. However, 
this study presents little studied issues that are important 
in the evaluation of obese youth. It was also observed the 
XVH� RI� D� VLPSOL¿HG� IHHGLQJ� LQTXLU\�ZLWK� ORZ� SUHFLVLRQ� LQ�
the analysis, which, despite being poorly adequate, was the 
most suitable for this type of evaluation. The recall bias 
may also have occurred, particularly regarding early life 
data, such as breastfeeding.

CONCLUSION

Obese adolescents have improper feeding behavior, 
and there are few differences between students in public 
and private schools, concerning such habits. Regarding 
physical activity, young people evaluated in the public 
schools are more active than those in the private system, 
EXW�WKLV�GLIIHUHQFH�GLG�QRW�LQÀXHQFH�WKH�GHJUHH�RI�REHVLW\�LQ�
the assessed groups.
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