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Summary

The prevalence of overweight and obesity among children is increasing; hence, it was aimed to assess the Body Mass Index (BMI) in school 
children aged from 10 to 18 years for girls and to 17 for boys, as well as to identify the factors influencing BMI. This study included 742 students 
who answered a questionnaire previously approved for application in schools. The results showed some sociodemographic factors associated 
with BMI classes: age, school year, practicing high competition sport, being federate in a sport or having a vegetarian diet. The educational 
factors associated with BMI classes included only seminars given at school by a nutritionist. Behavioural factors significantly associated with 
BMI included: learning in classes, playing in the open air, reading books or use of internet. As conclusion, the results demonstrated that several 
factors affect BMI, and hence some actions could be taken in order to change them so as to reduce the prevalence of overweight, namely rein-
forcing the role of school and a more active participation of nutritionists in the education of the adolescents. 
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Introduction

The problem of obesity is nowadays a worldwide con-
cern and many studies are being conducted on children so as 
to know the present situation and eventually prevent further 
expansion of this problem (Batscheider et al., 2014; Cornwell 
et al., 2014). 

The Body Mass Index (BMI) is defined as the weight 
in kilograms divided by the square of the height in metres. 
It allows to easily classifying the individuals according to 
their status. The World Health Organization presented a 4 
class classification valid for adults of both genders: under-
weight (BMI<18.50 kg/m2), normal (18.50≤BMI≤24.99 
kg/m2), overweight (25.00≤BMI≤29.99 kg/m2), obese 
(BMI≥30.00 kg/m2) (WHO Expert Committee, 1995). For 
school-aged children and adolescents the WHO developed 
curves that accord with the WHO Child Growth Standards 
for preschool children and the body mass index (BMI) cut-
offs for adults (de Onis et al., 2007)i.e. the Box-Cox power 
exponential (BCPE. According to the CDC BMI-for-Age 
Growth Charts for ages between 2 and 20, the BMI cut-
offs are: overweight (percentile ≥ 95th), risk of overweight 
(85th to < 95th percentile), normal weight (5th to < 85th per-
centile) and underweight (< 5th percentile) (Ogden et al., 
2008, 2010). Although these last are more precise and dis-
tinguish among ages and genders, its applicability some-
times is more difficult and the results are less easily clas-
sifiable.

In Portugal, 52.8% of adults over 18 years are overweight, 
from which 31,1% are obese, being the incidence more preoc-
cupying among people aged from 45 to 74 years, and among 

women when compared to men (17.5% and 15.1%, respec-
tively for women and men). The underweight people repre-
sent 2.5% (Mendes, 2015). With respect to adolescents, 31% 
of boys and 18% of girls are overweight, and at the age of 15 
years obesity reaches 24% and 17%, for both genders, respec-
tively (WHO, 2013).

Many factors contribute for the weight of the popula-
tion in general, and adolescents in particular, such as genetics, 
family environment, education, food habits, fast food, sports, 
physical activity, or sedentarism (television, computers, mo-
bile phones, etc.) (Campbell et al., 2010). It has been observed 
that individuals do not respond uniformly to overfeeding or di-
etary/physical activity interventions, being assumed that these 
differences have a significant genetic background (Zlatohlavek 
et al., 2013). 

Parents help shape their children’s eating and physi-
cal activity behaviours (Campbell et al., 2010). However, 
nowadays, that is complemented with education provided in 
schools. Many factors contribute for children and adolescents 
to substantial increase their daily energy supply, such as the 
consumption of high-energy and low-nutrient dense foods, the 
increase in portion sizes, or the decrease in physical activity. 
Still, the overweight is far from being the only problem as-
sociated to weight in adolescents. In fact, in the last decades 
the prevalence of eating disorders has increased leading to un-
healthy dietary behaviours aimed at losing weight due to social 
pressures to be thin and distorted body image perceptions (Vig-
nerová et al., 2007). 

The aims of the present study were on one hand to eva-
luate the BMI of adolescents attending the 2nd and 3rd cycles 
of the Portuguese Basic Education in schools in the dis-
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trict of Viseu, Portugal, and on the other hand to assess the 
factors that are related to the BMI. The research hypothe-
sis was to verify if the sociodemographic, behavioural and 
educational factors have some influence on the BMI of the 
adolescents.

Subjects and Methods

Data Collection
This survey was undertaken by a questionnaire, which 

was developed for this study and previously submitted to the 
approval of the competent authority (The Service of Educa-
tional Projects of the Portuguese General Direction of Edu-
cation) for application in school context. The questionnaire, 
which can be obtained from the authors upon request, was 
structured into three sections: the first aiming to collect data 
on sociodemographic variables; the second aiming to evalua-
te the knowledge of the young respondents relating to healthy 
eating; and the third aiming to assess their habits regarding 
eating and food. 

Sampling and Procedure
A multistage stratified sampling method was used in the 

selection of schools. From all the public schools in Viseu four 
were randomly selected for the study. The sample was exclu-
sively constituted by students attending the 2nd and 3rd cycles 
of basic education in Portugal (5th to 9th grades). The sample 
was selected among all classes of the years considered in the 
schools included in the study. There was a random selection of 
classes in each school and the questionnaires were delivered 
to the corresponding directors of class so they could distribute 
them during their lessons. The participation of the respondents 
was voluntary and proceeded by written authorization from 
their parents. In the end, 742 consented valid questionnaires 
were obtained.

Data Analysis
In the data analysis basic descriptive statistics was used. 

Also some hypothesis tests were used to access the influence 
of some variables on the BMI, namely the cross tabulation with 
chi-squared test and in all cases the level of significance consi-
dered was 5%. For all data analysis software SPSS, from IBM 
Inc. (version 21) was used.

Sample Description
The sample was constituted by 742 students, from which 

49.7% were female and 50.3% were male, thus representing 
evenly both genders. The ages of the enquired varied from 10 
to 18 years, with a mean of 12.5±1.6 years. The age distributi-
on can be seen in Table 1. The student’s distribution by school 
year was: 20.1% in the 5th grade, 22.6% in the 6th grade, 21.2 
in the 7th grade, 16.0 in the 8th grade and 20.1 in the 9th grade.

Table 1. Age distribution of the enquired, according to gen-
der (n = 742).

Age 
(years)

Female Male Total

N % N % N %

10 43 11.7 44 11.8 87 11.7

11 63 17.1 75 20.1 138 18.6

12 85 23.0 65 17.4 150 20.2

13 67 18.2 65 17.4 132 17.8

14 78 21.1 71 19.0 149 20.1

15 28 7.6 36 9.7 64 8.6

16 4 1.1 14 3.8 18 2.4

17 0 0.0 3 0.8 3 0.4

18 1 0.3 0 0.0 1 0.1

Total 369 100.0 373 100.0 742 100.0

Results 

Characterization of the Sample in Sociodemografic, 
Educational and Behavioural Terms 
The analysis of the sociodemographic data of the adolescents 

studied revealed some differences among genders and according 
to age (Table 2). As expected, on average, the weight and height 
increased with age for both genders. Comparing the girls with the 
boys it was also observed that the boys were in general heavier 
than girls, although this difference was only visible from the age 
of 12 onwards. Also for the height a similar trend was observed 
with boys being taller than girls after the age of 13 years. 

Table 2.  Mean values and standard deviation of weight, height and BMI according to gender and age.

Age 
(years)

Weight (kg) Height (m) BMI1 (kg/m2)

Female Male Female Male Female Male

10 38.0±5.9 37.45±5.1 1.5±0.1 1.4±0.1 17.5±2.2 18.3±3.1

11 40.4±9.2 40.4±7.6 1.5±0.1 1.5±0.1 18.0±3.3 17.9±2.6

12 43.6±7.6 46.3±10.9 1.5±0.1 1.6±0.1 18.2±2.5 19.1±3.6

13 50.0±9.4 52.0±9.6 1.6±0.1 1.6±0.1 19.8±3.0 19.7±3.0

14 53.0±8.6 60.0±10.8 1.6±0.1 1.7±0.1 20.2±3.1 20.8±2.9

15 54.2±7.5 60.1±9.4 1.6±0.1 1.7±0.1 21.0±2.5 20.6±2.7
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16 53.3±5.6 63.8±9.8 1.6±0.1 1.7±0.1 20.8±2.2 21.4±3.1

17 n.a.2 68.3±10.4 n.a.2 1.8±0.1 n.a.2 22.2±2.2

18 65.0±0.0 n.a.2 1.7±0.0 n.a.2 21.5±0.0 n.a.2

Global 46.5±10.0 49.8±12.8 1.6±0.1 1.6±0.1 19.1±3.1 19.4±3.2
1BMI = Body mass index
2n.a. = not applicable due to zero observations

Some aspects considered in this study related to the prac-
tice of sports and physical activity as shown in Table 3. The re-
sults indicated that boys practiced more sports than girls, and 
vw this difference was particularly evident for federate and high 
competition sports, for which the percentage of male practitio-
ners (42.1% and 27.3%) was almost double and triple than girls 
(25.2% and 10.0%), respectively. Also the health problems or 

food restrictions were considered in the study, because these 
may have an important influence on the eating habits and, con-
sequently on the BMI (Table 3). The results obtained indicated 
that only about 20% have health problems (20.9% in girls and 
19.8% in boys), less than 10% have food allergies (6.0 and 8.0, 
respectively for boys and girls) and a minority of about 1% are 
vegetarians, being this result again similar among genders.

Table 3.  Practice of exercise, physical condition and diet restrictions of the adolescents at study.

Female Male

Yes (%) No (%) Yes (%) No (%)

Practices school sports 33.3 66.7 37.3 62.7

Is federate in any sports 25.2 74.8 42.1 57.9

Practices high competition sports 10.0 90.0 27.3 72.7

Has a health problem 20.9 79.1 19.8 80.2

Is allergic to any food or food com-
ponent 6.0 94.0 8.0 92.0

Is vegetarian 1.1 98.9 1.3 98.7

The students were asked to indicate what were their 
sources of information about healthy eating, on a scale from 
1 (never used) to 5(always used). The sources considered 
were school, television, friends, books, family, internet and 

classes, and the results are displayed in Table 4. The results 
indicated that the more relevant sources of information were 
family (4.0±1.0), followed by school (3.7±1.0) and classes 
(3.6±1.0). 

Table 4. Mean score obtained for the sources of information about healthy eating (scale from 1 = never, 5 = always, describing 
the frequency of use).

Mean score (value±standard deviation)
School Television Friends Books Family Internet Classes
3.7±1.0 3.1±1.0 2.1±1.0 2.9±1.2 4.0±0.9 2.7±1.2 3.6±1.0

One other aspect investigated was the role of school in 
transmitting information about healthy eating, either in regular 
classes of certain subjects or by inviting a nutritionist to speak 
about topics related to eating habits and nutrition. The results 
showed that 96.4% of the students indicated that teachers talk-
ed about healthy eating in classes, particularly in the 5th and 6th 
grades. Regarding the seminars with a nutritionist, only 13.7% 
of the students had this possibility at school, and the school 
years were the same (5th and 6th).

The adolescents were further asked to do a self-evaluation 
about the degree of information they considered to have about 
healthy eating, on a scale from 1 (nothing informed) to 5 (totally 
informed). The average score obtained was 4.0±0.8, thus indi-
cating a very good degree of knowledge. For the girls the value 

was 4.1±0.7 and for the boys 3.9±0.8, revealing that the girls 
considered themselves just slightly more informed than boys.

The Food Wheel is a representation created in Portugal 
which aims at helping to choose and combine the foods to obtain 
a healthy daily diet. It was created in 1997, and reformulated in 
2003, due to evolution in the scientific knowledge. It is com-
posed of 7 groups of foods, plus the water in the centre, and for 
each it advises the daily portions and percentages recommended 
for a healthy diet (Rodrigues et al., 2006) (Figure 1). 

The image of the correct Food Wheel was mixed with 
four other images of incorrect or old Food Wheels for the stu-
dents to identify which was the correct. 94.3% correctly identi-
fied the current Portuguese Food Wheel. Those who did not 
correctly identified it were only 42 adolescents, equally dis-
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tributed among genders, mainly in the 6th grade, not practising 
sports, not with health problems and not vegetarian.

Figure 1.  The Portuguese Food Wheel. 

The students were further asked about attitudes and the 
role of different factors to promote a healthy eating. A scale 
from 1 (never) to 5(always) was used to measure the agree-
ment with the statements and the results are shown in Table 
5, according to gender, indicating that family was considered 
by the adolescents of both genders as having a great concern 
about preparing healthy meals. Furthermore, the school cante-
en and classes greatly contributed for their information about 
healthy eating. As to the other situations, they were in general 
positively scored by the girls (with mean scores ranging from 
2.4 to 2.6) but not by the boys (with mean scores ranging from 
2.1 to 2.4).

Table 5.  Mean score obtained for the different factors promoting a healthy eating (scale from 1 = never to 5 = always, measuring 
the agreement).

Statement
Mean score 

(value±st. deviation)

Female

In the school canteen there is information posted about healthy eating habits 3.4±1.4

I regularly see TV programs that encourage me to practice a more balanced diet 2.6±1.1

I talk to my friends about what to eat, because I care about my physical appearance 2.6±1.2

I love to read books that help me choose what to eat, for a more healthy diet 2.4±1.2

My parents/family are concerned to prepare balanced meals for me to eat 0.8±0.7

I look up on the internet about health problems caused by a poor diet 2.6±1.2

When the subject of the lesson is food, I try to ask many questions to stay informed 3.2±1.2

Regarding the number of meals taken per day, it was 
found to be on average 3.7±1.0, with 41% having 5 meals a day 
and 29% having 4. Also the eating out habits were addressed, 
and in particular those relating to fast food restaurants (results 
in Table 6). This sample of 742 adolescents appeared to have 
quite healthy habits considering that the visits to the fast food 

restaurants are very rare, in all cases less than once a week. 
Still, although the great majority never or very rarely goes to 
this kind of restaurants, there are some few concerning cases 
of adolescents that in a week visit 12 times the McDonalds and 
the same for telepizza. 

Table 6.  Number of times the adolescents eat in fast-food restaurants during one week

Restaurant Frequency1 Restaurant  Frequency1

McDonalds 0.46±1.09 (0 – 12) Pizza Hut 0.19±0.67 (0 – 10)
Vitamins 0.12±0.51 (0 – 5) Telepizza 0.23±0.76 (0 – 12)
H3 0.06±0.59 (0 – 10) Subway 0.04±0.25 (0 – 3)
Pans & Company 0.06±0.36 (0 – 7) Piantella 0.03±0.21 ( 0 – 2)
Soups house 0.10±0.44 (0 – 5) Times Fish 0.01±0.10 (0 – 1)

1Values given represent: mean ± standard deviation (minimum – maximum)

Also the activities that the students practiced in their 
spare time were evaluated in this study. 47.4% played in the 

open air against 52.6% that usually did not. 68.6% watched 
TV and only 31.4 did not regularly do it. Practising sports 
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was an activity for 48.5% of the adolescents, while surfing on 
the internet was a way of using the spare time for 48.9% of 
the adolescents and playing on the computer got 35.8% posi-
tive answers. Reading books got 29.1%, being a less chosen 
option for using the spare time. Among other activities cited 
by the adolescents stood riding a bicycle, walking, PlaySta-
tion and console games, dancing, drawing, cinema, listen to 
music or playing music.

Sociodemographic Factors Affecting BMI
The BMI percentile cut-offs were determined separately 

for girls and boys and according to age, following the 2000 
CDC Growth Charts (Kuczmarski et al., 2002). The obtained 
cut-offs are reported in Table 7 for girls and for boys, accord-
ing to age.

Table 7.  BMI (Body Mass Index) cut points by age for teenage boys and girls.

BMI percentile Cut-
points

Age of BOYS (years)

10 11 12 13 14 15 16 17 18

95th 22.0 23.3 24.2 25.1 26.0 26.8 27.5 28.3 29.0

85th 19.5 20.2 21.0 21.8 22.6 23.5 24.1 25.0 25.6

5th 14.2 14.5 15.0 15.5 16.0 16.5 17.0 17.7 18.2

BMI percentile Cut-
points

Age of GIRLS (years)

10 11 12 13 14 15 16 17 18

95th 23.0 24.0 25.2 26.1 27.2 28.0 28.9 29.5 33.0

85th 20.0 20.7 21.7 22.5 23.4 24.0 24.6 25.1 25.6

5th 14.0 14.4 14.8 15.4 15.8 16.4 16.8 17.2 17.5

Table 8 shows the incidence of each of the four classes of 
BMI among girls and boys, considering the CDC BMI-for-Age 
cut-offs (Ogden et al., 2008, 2010). In the sample at study the 
great majority of the individuals of both genders showed to 
have a normal body weight, 84.3% of the adolescent girls and 
71.8% of the boys. The results also showed that in the sample 
at study the incidence of overweight was very low (eleven girls 
and twenty boys, representing 3.0% and 5.4%, respectively), 
thus contradicting some actual tendency worldwide. 

Table 8.  Distribution of the adolescent girls and boys 
among the classes of BMI.

Classes of 
BMI

Percentile Frequencies (%)

Female Male

Overweight ≥ 95th 3.0 5.4

Risk of over-
weight

85th to 95th 8.6 17.4

Normal 
weight

5th to 85th 84.3 71.8

Underweight < 5th 4.1 5.4

Although the incidence of overweight was low, it is still 
important to notice the incidence of the risk of overweight, 
which represented 8.6% in girls and a higher percentage, 
17.4%, for boys. Finally, in this work was found a very low in-
cidence of underweight (4.1% and 5.4%, respectively for girls 
and boys). The overweight individuals were characterized by 
being between 10 and 14 years, being eleven girls and 20 boys. 
Eight of them (26%) were federate in a sport and 13 (42%) 
practiced school sports, but only 6 (20%) practiced high com-

petition sports. Ten had health problems; only two could not 
identify correctly the Food Wheel and in general they consi-
dered themselves well informed about healthy eating. Finally, 
their habits of eating fast food were rare, eating only once 
a week in some of the fast food restaurants indicated in the 
survey: McDonalds (29%), Pizza Hut (13%), Telepizza (7%), 
Vitamins (7%), Soups house (3%), Subway (3%), Times Fish 
(3%).

On the other extreme stand the underweight individuals, 
which were between 10 and 16 years, 15 girls and 20 boys. 
Most of them (66%) did not practice school sports, weren’t 
federate in any sport (60%) and did not practice high compe-
tition sports (77%). The underweight adolescents were mainly 
healthy with only 20% having health problems. As to correctly 
identifying the Food Wheel, 97% succeeded. Finally, these 
adolescents frequent fast food restaurants with some regularity, 
and particularly McDonalds (17% go once a week, 6% go twi-
ce and 6% go three times per week), Pizza Hut (11% go once 
a week and 3% go three times per week) or Telepizza (14% go 
once a week and 3% go three times).

It was aimed at evaluating if there was an association 
between the BMI classes and some sociodemographic factors, 
such as age, gender or school year. For this a cross tabulati-
on analysis with chi-squared test was undertaken. The results 
obtained indicated that there was no association between BMI 
and gender (p=0.391; chi-square test), but there was a highly 
significant association between BMI and age (p<0.001; chi-
square test) and also between BMI and school year (p<0.001; 
chi-square test). 

Also the same kind of analysis was made to assess the 
associations between BMI and sports. No association was fo-
und between BMI and school sports (p=0.065; chi-square test), 
but a significant association was found between BMI and prac-
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ticing high competition sport (p=0.046; chi-square test) and a 
highly significant association was also found between BMI and 
being federate in a sport (p=0.001; chi-square test). 

The results also indicated that there was no association 
between BMI and health problems (p=0.320; chi-square test). 
However, there was a highly significant association between 
BMI and vegetarian diet (p<0.001; chi-square test).

Educational Factors Affecting BMI
The association between BMI classes and some aspects 

related to education for a healthy eating were evaluated. Re-
garding the correct identification of the Food Wheel, no asso-
ciation was found with BMI (p=0.915; chi-square test). Those 
who did not know the Food Wheel were aged between 10 and 
16 years and attending all school years, although the majority 
were in the 5th (45.2%) and 8th (23.8%) grades. Most of them 
did not practice school sports (59.5%), weren’t federate in any 
sport (66.7%) and did not practice high competition sports 
(81.0%). However, these adolescents admit that teachers speak 
about healthy eating in class (97.6%) and evaluate themselves 
as well (19.0%) and very well informed (57.1%) about healthy 
eating. 

The association between BMI and the teaching of topics 
related to healthy eating in school was investigated, by means 
of cross tabulation analysis. No association was found between 
BMI and the teaching about healthy diet (p=0.803; chi-square 
test). However, a very significant association was found betwe-
en BMI and the seminars given by a nutritionist (p=0.006; chi-
square test). 

Finally an association was sought between BMI and the 
self-evaluation of the degree of knowledge about a healthy 
diet, but the results indicated that no such association existed 
(p=0.895; chi-square test).

Behavioural Factors Affecting BMI
A cross tabulation with chi-square test analysis was per-

formed to assess the associations between BMI classes and 
those aspects about attitudes and the role of different factors 
in promoting a healthy eating that were previously identified 
as more relevant: care of the family in preparing healthy me-
als, look for information in the school canteen and search for 
knowledge transmitted in classes. A very significant association 
was found between BMI and the learning in classes (p=0.008; 
chi-square test). However, no association was found between 
BMI and the information in the school canteen (p=0.736; chi-
square test) and also no association was found between BMI 
and care of the family in preparing healthy meals (p=0.255; 
chi-square test). 

The BMI was also found not associated with the number 
of meals that the adolescents make per day (p=0.930; chi-squ-
are test). The associations between eating fast food and BMC 
were also investigated, particularly for those restaurants that 
were previously identified as being more frequently used: 
McDonalds, Telepizza and Pizza Hut. No association was fo-
und between BMI and eating at McDonalds (p=0.999; chi-squ-
are test), or Telepizza (p=0.659; chi-square test) or Pizza Hut 
(p=0.892; chi-square test). 

Finally the associations between spare time activities 
and BMI were also checked. A highly significant association 
was found between BMI and playing in the open air (p<0.001; 

chi-square test) and also between BMI and reading books 
(p<0.001; chi-square test). A very significant association was 
found between BMI and the use of internet in the spare time 
(p=0.004; chi-square test). However, no association was found 
between BMI and playing computers (p=0.642) or between 
BMI and watching television (p=0.210; chi-square test) or 
even between BMI and practising physical activity as a hobby 
(p=0.185; chi-square test). 

Discussion 

The adolescents who participated in this study believe to 
be well informed about healthy eating habits, and this is re-
flected on their body weight. The governmental institutions, 
like health centres, hospitals and schools have been used as ve-
hicles to channel information that could influence the younger 
generations towards healthier behaviours and choices (Guiné 
and Fernandes, 2016). 

The role of family and society are fundamental in the de-
velopment of the lifestyle patterns in children and adolescents 
that will determine their future behaviours. The dietary pat-
terns in Portugal have long been determined by the Mediter-
ranean influences, and this diet has been recognized as having 
many potential health benefits (Mancini et al., 2016). Habits 
such as eating soup on a daily basis or eating salads and fruits 
regularly are deeply rooted into the habits of the Portuguese, so 
much that there is a new trend to have convenience restaurants 
with these healthier alternatives. Pedersen et al. (2015)a survey 
was completed by 757 adolescent-parent dyads. Our theoreti-
cal framework builds on social cognitive theory and the focus 
theory of normative conduct, and data are analysed by means 
of confirmatory factor analysis and structural equation model-
ling. The study reveals that when it comes to adolescents’ fruit 
and vegetable intake, parents remain the main influencer, with 
what they do (descriptive norms studied the influence of family 
and friends in adolescent healthy eating. Their study revealed 
that parents remain the main influencer when it comes to the 
intake of fruits and vegetables, and their attitudes and example 
are more important than what they say. Also Monge-Rojas et al. 
(2010) examined parental feeding styles as a means to encour-
age healthy eating habits among Costa Rican adolescents, and 
their results showed that the verbal encouragement of healthy 
eating behaviours’ did not produce results on dietary intake.

Petranovic et al. (2014) presented results of several cross-
sectional surveys conducted in the adolescent population of 
Zagreb (Croatia) and evaluated possible influence on BMI of 
socioeconomic deterioration associated with the Croatian War 
of Independence (between 1991 and 1995). Their findings in-
dicate that adolescent’s body size was closely linked to socio-
economic and political changes, being this, however, different 
according to gender.

Implications and Limitations
There are some limitations of this study, namely the fact 

that it was undertaken on a limited geographical area, a provin-
ce in the centre of Portugal, and therefore it would be important 
in the future to extend this study to other regions of Portugal, 
and most specially the bigger metropolitan areas like Lisbon 
and Porto. Other important limitations are the questionnaire 
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itself since it was not validated and the use of self-reported 
instead of measured body weight and body height. 

Conclusions

The present research allowed concluding that the adoles-
cents showed a very low prevalence of overweight and obesity. 
The adolescents considered themselves well informed about 
healthy eating and recognised the role of family and school in 
providing accurate information about the diet.

Some sociodemographic factors were found to be associa-
ted with BMI, namely age, practicing high competition sport, 
being federate in a sport or vegetarian diet. Also BMI was 
associated with some educational factors, such as the seminars 
given at school by a nutritionist and the knowledge transmitted 
in schools. Finally BMI was further associated to some beha-
vioural factors, like learning in classes, playing in the open air, 
reading books and use of internet. 

These results reinforce the role of family and school in 
providing the right information to help adolescents making 
correct food choices towards a healthy diet.

References

Batscheider, A., Rzehak, P., Teuner, C.M., Wolfenstetter, 
S.B., Leidl, R., von Berg, A., Berdel, D., Hoffmann, B., and 
Heinrich, J. (2014). Development of BMI values of German 
children and their healthcare costs. Economics & Human Bio-
logy 12, 56–66.

Campbell, K., Andrianopoulos, N., Hesketh, K., Ball, 
K., Crawford, D., Brennan, L., Corsini, N., and Timperio, A. 
(2010). Parental use of restrictive feeding practices and child 
BMI z-score. A 3-year prospective cohort study. Appetite 55, 
84–88.

Cornwell, T.B., McAlister, A.R., and Polmear-Swendris, 
N. (2014). Children’s knowledge of packaged and fast food 
brands and their BMI. Why the relationship matters for policy 
makers. Appetite 81, 277–283.

Guiné, R.P.F., and Fernandes, S.R. (2016) Cluster Analy-
sis to the Factors Related to the Dissemination of Information 
About Healthy Eating in a School Population of Young Ado-
lescents. Current Nutrition & Food Science 12(2), 80-89.

Kuczmarski, R.J., Ogden, C.L., Guo, S.S., Grummer-
Strawn, L.M., Flegal, K.M., Mei, Z., Wei, R., Curtin, L.R., Ro-
che, A.F., and Johnson, C.L. (2002). 2000 CDC Growth Charts 
for the United States: Methods and Development (Washington 
DC: CDC - Department of Health and Human Studies).

Mancini, J.G., Filion, K. B., Atallah, R., and Eisenberg, 
M. J. (2016) Systematic Review of the Mediterranean Diet for 
Long-Term Weight Loss. The American Journal of Medicine 
129(4), 407-415.

Mendes, D. (2015) Inquérito Nacional de Saúde mostra 
retrato da saúde dos portugueses em 2014. Diário de Notícias, 
Lisbon, Portugal 

Monge-Rojas, R., Smith-Castro, V., Colon-Ramos, U., 
Garita-Arce, C., Sánchez-López, M., and Chinnock, A. (2010). 
Parental feeding styles and adolescents’ healthy eating habits. 

Structure and correlates of a Costa Rican questionnaire. Appe-
tite 55, 253–262.

Ogden, C.L., Carroll, M.D., and Flegal, K.M. (2008). 
High Body Mass Index for Age Among US Children and Ado-
lescents, 2003-2006. JAMA - The Journal of the American Me-
dical Association 299, 2401–2405.

Ogden, C.L., Carroll, M.D., Curtin, L.R., Lamb, M.M., 
and Flegal, K.M. (2010). Prevalence of High Body Mass In-
dex in US Children and Adolescents, 2007-2008. JAMA - The 
Journal of the American Medical Association 303, 242–249.

de Onis, M., Onyango, A.W., Borghi, E., Siyam, A., Nis-
hida, C., and Siekmann, J. (2007). Development of a WHO 
growth reference for school-aged children and adolescents. 
Bull. World Health Organization 85, 660–667.

Pedersen, S., Grønhøj, A., and Thøgersen, J. (2015). 
Following family or friends: social norms in adolescent he-
althy eating. Appetite 86, 54–60.

Petranović, M.Z., Tomas, Z., Narančić, N.S., Škarić-Ju-
rić, T., Veček, A., and Miličić, J. (2014) A six decades long 
follow-up on body size in adolescents from Zagreb, Croatia 
(1951–2010). Economics & Human Biology 13, 155-164.

Rodrigues, S.S.P., Franchini, B., Graça, P., and de Alme-
ida, M.D.V. (2006). A new food guide for the Portuguese po-
pulation: development and technical considerations. Journal of 
Nutritional Education and Behaviour 38, 189–195.

Vignerová, J., Humeníkova, L., Brabec, M., Riedlová, J., 
and Bláha, P. (2007). Long-term changes in body weight, BMI, 
and adiposity rebound among children and adolescents in the 
Czech republic. Economics & Human Biology 5, 409–425.

WHO Expert Committee (1995). Physical status: the use 
and interpretation of anthropometry (Geneva: World Health 
Organization).

WHO - World Health Organization, Regional Commitee 
for Europr (2013). Nutrition, Physical Activity and Obesity 
Portugal (Geneva: World Health Organization).

Zlatohlavek, L., Vrablik, M., Motykova, E., Ceska, R., 
Vasickova, L., Dlouha, D., and Hubacek, J.A. (2013). FTO and 
MC4R gene variants determine BMI changes in children af-
ter intensive lifestyle intervention. Clinical Biochemistry 46, 
313–316.

Raquel P. F. Guiné et al: Croatian Journal of Food Technology, Biotechnology 
and Nutrition 11 (1-2), 58-64 (2016)


