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Abstract

Objective To report the prevalence and trends of the BMI
of Portuguese adolescents in 2002, 2006 and 2010.
Methods 4138 boys and 4472 girls self-reported weight,
height, physical activity, perception of health and life
satisfaction.

Results For adolescents aged 11-13 years, the prevalence
of overweight/obesity decreased from 23.5 % in 2002 to
20.7 % in 2010, using IOTF cutoff points, and decreased
from 32.4 to 28.4 % between 2002 and 2010 using WHO
cutoff points. For adolescents aged 15-17 years, the
prevalence increased from 13.9 to 16.8 % between 2002
and 2010 using IOTF cutoff, and increased from 14.8 % in
2002 to 18.2 % in 2010 when using WHO cutoff points.
Although the prevalence decreased among younger ado-
lescents and increased among older ones, the differences
were not significant. Physical activity in the last 7 days
(p < 0.05), better life satisfaction (p < 0.05) and percep-
tion of health (p < 0.001) predicted lower body mass index
Z score.
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Conclusions Overall, there have been no significant
changes in overweight and obesity prevalence in Por-
tuguese adolescents from 2002 to 2010. However, the
prevalence remains high and therefore it is important to
continue surveillance.
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Introduction

The World Health Organization (WHO) has considered
overweight and obesity a global epidemic that affects
developed and developing countries (Speiser et al. 2005). It
is a significant public health concern threatening the via-
bility of basic health care delivery because its prevalence
appears to be increasing throughout the world (Onis et al.
2010; Wang and Lobstein 2006). Among children and
adolescents, overweight and obesity are associated with
several health problems such as: metabolic syndrome,
obstructive sleep apnoea, lipid and lipoprotein concentra-
tion, diabetes type II, and hypertension (Speiser et al. 2005;
Steinberger et al. 2005).

The prevalence of overweight and obesity in adolescents
increased throughout the world during the 1980s and 1990s
(WHO 2000). However, although the prevalence of the
overweight and obesity pandemic continues to increase in
certain countries or regions (Martinez-Vizcaino et al. 2012;
Masuet-Aumatell et al. 2013), evidence for continuing
increases is not universal (de Wilde et al. 2014), and is now
reported to have plateaued in some westernized countries
(Morgen et al. 2013; O’Dea et al. 2011; Olds et al. 2011;
Rokholm et al. 2010). Collecting epidemiological data of
overweight and obesity is important, because it helps to
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characterize the population weight status (O’Dea and
Dibley 2014) and supports the development of preventive
programs (Pettman et al. 2014). This is mainly important in
countries like Portugal, because the prevalence of over-
weight and obesity is considered high among adolescents
(Sardinha et al. 2011). Sardinha et al. (2011) reported that
using International Obesity Task Force (IOTF) cutoff
points the prevalence of overweight and obesity was
21.6 %, whereas the prevalence of overweight and obesity
was 32.1 % when using WHO cutoff points.

Besides the epidemiological data, it is also important to
identify the correlate factors of overweight and obesity, to
intervene more accurately to prevent or fight against
overweight and obesity. There is some evidence that
physical activity may prevent weight gain and obesity
(Reiner et al. 2013), and that sedentary behaviours, such as
screen-based media have been linked to overweight and
obesity (Prentice-Dunn and Prentice-Dunn 2012). More-
over, life satisfaction, an important aspect of well-being for
adolescents, is associated with overweight and obesity
(Wadsworth and Pendergast 2014), as well as subjective
health perception (Herman et al. 2014).

The observation of the levelling off of overweight and
obesity in most studies is simply based on trends (Morgen
et al. 2013; O’Dea et al. 2011). There are no observations of
the prevalence, and changes in the prevalence across the ages
among different generations of adolescents. It is important to
analyse the pattern of the prevalence as age increases, and to
improve our understanding of the increasing or levelling off
of overweight and obesity among adolescents. Thus, using a
national representative sample of Portuguese adolescents,
the aim of the study was to report the prevalence of weight
status of Portuguese adolescents from 2002 to 2010; and to
analyse the trends of overweight and obesity of two gener-
ations over the years (adolescents aged 11-13 in 2002 and
aged 15—17in 2006; and adolescents aged 11-13 in 2006 and
aged 15-17 in 2010). As a western country, we hypothesized
that the prevalence of overweight and obesity among Por-
tuguese adolescents decreases as age increases, and that it is
relatively stable throughout the last years for each age group.
Furthermore, we also hypothesized that physical activity, life
satisfaction and perception of health were negatively related
with body mass index (BMI).

Methods

Participants and procedures

This study is based on data from the Health Behaviour in
School-Aged Children (HBSC) Portuguese cross-sectional

survey. HBSC Portugal is one of 43 countries and regions
across Europe and North America that make up the HBSC
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Network. Collected data are used to gain new insight into
young people’s health and well-being, to understand the
social and psychological determinants of health, and to
incorporate policies to improve young people’s lives. The
sample consisted of 4138 boys and 4472 girls aged
11-17 years (M = 13.8, SD = 2.0), from the HBSC Por-
tuguese survey in 2002 (n = 3099), 2006 (n = 2573), and
2010 (n = 2938) attending grades 6 and 10. In accordance
with HBSC guidelines, a random-sampling procedure was
used (Roberts et al. 2009). The strategy followed a system-
atic multi-stage cluster technique, whereby individual
students are nested in school classes that are nested within
schools. The Portuguese HBSC survey included a repre-
sentative sample of students from 125 public schools, with
weighted distributions reflecting the distribution of Por-
tuguese students in grades 6, 8, and 10 (for the present study
only adolescents attending grades 6 and 10 were utilized).
All Portuguese administrative regions (Alentejo, Algarve,
Centro, Lisboa, Norte, and Madeira) participated with the
exception of autonomous regions of the Azores. The
administration of the surveys was conducted according to
standard guidelines from the HBSC survey protocol (Currie
et al. 2000); the survey was carried out by trained school
teachers during class time. Questionnaires were adminis-
tered between January and February in 2002, 2006 and 2010.
Participation was voluntary and questionnaires were
answered anonymously. Research was in accordance with
the Ethical Committee of Porto Medical School and the
National Data Protection System. All school administrators
gave their consent, legal guardians gave written informed
consent, and students provided assent.

Body mass index

Current weight (to the nearest 0.5 kg) and height (to the
nearest 0.5 cm) were self-reported. Adolescents were
aware of their weight and height because they perform a
physical fitness test (FitnessGram) several times a year, and
physical education teachers provided them with informa-
tion about their weight and height. Self-reported weight
and height is a valid tool for BMI estimates of overweight
and obesity in epidemiological studies (Fonseca et al.
2010). It is also frequently used as an alternative to
anthropometric measures in large-scale studies, for reasons
of convenience or cost (Fonseca and Gaspar de Matos
2005). BMI was then calculated based on mass (kilograms)
divided by height (square metres). Adolescents were clas-
sified into underweight, normal weight, overweight and
obese categories according to age- and sex-specific cutoff
points proposed by the IOTF (Cole et al. 2000) and by the
WHO (2007). The underweight adolescents group was
small, so this category was out of the analysis and these
adolescents were added into the normal weight category.
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Potential correlates of body mass index

To assess physical activity, adolescents were provided with
a definition of physical activity (Caspersen et al. 1985), and
then were asked, “How many days did you practice
physical activity during the last 7 days?” (Prochaska et al.
2001). Answers were given on an 8-point scale (1 = none
to 8 = daily). A test-retest reliability of the reported
physical activity was carried out within a 1-week interval
across 90 adolescents. Using intra-class correlation coeffi-
cient (ICC), the reliability was high (ICC = 0.90).

Two screen-based media use were assessed: television/
video/DVD watching and computer use. Adolescents were
asked to indicate the customary time (hours per day) they
spent on each activity. The test-retest reliability of these
recreational sedentary behaviours was carried out within a
1-week interval across 90 participants. The reliability was
good, with ICC of 0.89, confirming the reliability of these
questions for surveillance of school students (Schmitz et al.
2004).

Life satisfaction was assessed by the Cantril Self-An-
choring Striving Scale (Cantril 1965). Adolescents rated
their quality of life on a 10-point ladder, with zero being
the ‘worst possible life’ and ten being the ‘best possible
life’. Perception of health was assessed through the ques-
tion, “How would you rate your health?” Answers were
given, through selection, on a 4-point scale (poor, fair,
good, and excellent) (Fosse and Haas 2009). The test-retest
reliability of the self-rated quality of life and self-rated
health were carried out within a 1-week interval across 90
participants. The reliability was good, with ICC of 0.87 and
0.93, respectively.

Data analysis

Descriptive statistics were calculated (means, standard
deviation and percentages) for the entire sample and
according to both HBSC survey years (2002, 2006, and
2010). Student ¢ test and Chi square were used to assess
differences in BMI z score and in BMI categories (IOTF
and WHO cutoff points) among younger and older ado-
lescents from the same generation (generation 1:
adolescents aged 11-13 in 2002 and aged 15-17 in 2006;
generation 2: adolescents aged 11-13 in 2006 and aged
15-17 in 2010). It is important to mention that almost all
adolescents aged 11-13 in 2002 and 2006 were the same
adolescents aged 15-17 in 2006 and 2010, respectively.
Therefore, it is not a genuine within-subjects design,
because paired sample data was not used. The effects of
each potential correlate on BMI z score were assessed by a
linear regression analysis. All statistical analyses were
performed using IBM SPSS Statistics 22.0. The level of
significance was set at 0.05.

Results

Table 1 shows the characteristics of adolescents in each
gender and age group from different cohorts.

The prevalence of normal weight, overweight and obe-
sity over the years among adolescents aged 11-13 and
15-17 is presented in Fig. la, b. For adolescents aged
11-13 years, the prevalence of overweight and obesity
decreased from 23.5 % in 2002 to 20.7 % in 2010, using
IOTF cutoff points, and decreased from 32.4 % to 28.4
between 2002 and 2010 when using WHO cutoff points.
Nonetheless, the decrease was not significant (IOTF:
¥(2) =3.993, p=0136; WHO: »#*2) = 5.282,
p = 0.071). For those aged 15-17 years the prevalence of
overweight and obesity increased from 13.9 to 16.8 %
between 2002 and 2010 using the IOTF cutoff, while the
prevalence of overweight and obesity increased from
14.8 % in 2002 to 18.2 % in 2010, when using WHO
cutoff points. However, the increase was not significant
(IOTF: #*(2) = 4.622, p = 0.099; WHO: 5*(2) = 6.429,
p = 0.050).

Table 2 presents results from two adolescent genera-
tions. Adolescents aged 11-13 in 2002 were aged 15-17 in
2006; and those aged 11-13 in 2006 were aged 15-17 in
2010. For both generations of adolescents, the prevalence
of overweight decreased significantly as age increased
(1) =27.527, p<0.001 and  ¥*%(1) = 23.048,
p < 0.001, respectively). Although a decrease in BMI
z score was also observed in both generations over the
years, the results were not statistically significant.

Table 3 presents potential correlation of BMI z score for
the entire sample, adjusted for age and gender. Physical
activity in the last 7 days (f = —0.01, 95 % CI —0.02 to
0.00; p < 0.05), better life satisfaction (f = —0.01, 95 %
CI —0.03 to 0.00; p < 0.05), and perception of health
(fp = —-0.18, 95 % CI —0.22 to —0.15; p < 0.001) pre-
dicted lower BMI z scores.

Considering that the model presented in Table 3 was
significant and BMI z score was explained by some factors
(physical activity in the last 7 days, life satisfaction and
perception of health), several analyses were performed to
observe whether BMI z score could be explained by dif-
ferent potential factors in each generation. The results are
presented in Table 4. For generation 1, physical activity in
the last 7 days (f = —0.03, 95 % CI —0.05 to 0.00;
p < 0.05), life satisfaction (f = —0.03, 95 % CI —0.06 to
0.00; p < 0.05), and perception of health (f = —0.16,
95 % CI —0.24 to —0.09; p < 0.001) were negatively
related to BMI z score for adolescents aged 11-13. As
adolescents get older (15—17 years of age), the only factor
that significantly predicted the BMI z score was perception
of health (f=-023, 95% CI —-032 to —0.14;
p <0.001). For generation 2, among the younger
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Table 1 Demographic characteristic, body mass index (BMI) categories, physical activity participation, time spent in sedentary behaviours,

lifestyle satisfaction and perception of health of participants in 2002, 2006 and 2010; Portugal

Cohorts

2002
n (%) or M £ SD

2006
n (%) or M £ SD

2010
n (%) or M £+ SD

Total
n (%) or M £ SD

Sex

Boys 4138 (48.1)

Girls 4472 (51.9)
Age

11-13 4165 (48.4)

15-17 4445 (51.6)
School grade

Sixth grade 4495 (52.2)

Tenth grade 4115 (47.8)
BMI IOTF

Normal overweight 6971 (81.0)

Overweight 1350 (15.7)

Obese 289 (3.4)
BMI WHO

Normal overweight 6579 (76.4)

Overweight 1542 (17.9)

Obese 489 (5.7)
Physical activity in the last 7 days 35+£20
Sedentary behaviours (min/day)

Television/video/DVD 189.4 £+ 105.9

Computer use 168.5 £+ 178.2
Life satisfaction 75+ 18
Perception of health 32+0.7

1515 (48.9) 1265 (49.2) 1358 (46.2)
1584 (51.1) 1308 (50.8) 1580 (53.8)
1698 (54.8) 1239 (48.2) 1228 (41.8)
1401 (45.2) 1334 (51.8) 1719 (58.2)
1901 (61.3) 1295 (50.3) 1299 (44.2)
1198 (38.7) 1278 (49.7) 1639 (55.8)
2504 (30.8) 2070 (80.5) 2397 (81.6)
501 (16.2) 412 (16.0) 437 (14.9)

94 (3.0) 91 (3.5) 104 (3.5)
2341 (75.5) 1959 (76.1) 2279 (77.6)
590 (19.0) 450 (17.5) 502 (17.1)
168 (5.4) 164 (6.4) 157 (5.3)
354+ 20 3.6+ 2.0 35+ 1.9
192.6 + 103.6 197.7 & 109.8 178.7 & 104.1
722 £95.8 215.1 + 197.4 230.1 & 183.8
754+ 19 74418 754+ 18
31407 32407 32407

adolescents physical activity in the last 7 days (f = —0.05,
95 % CI —0.08 to —0.02; p < 0.01) and perception of
health (f = -0.13, 95 % CI —0.21 to —0.04; p < 0.001)
were related to BMI z score. Of those correlating factors,
only perception of health (f = —0.19, 95 % CI —0.27 to
—0.11; p < 0.001) remained significantly related to BMI
z score for older adolescents.

Discussion

This study described the prevalence of self-reported weight
status among Portuguese adolescents from 2002 to 2010.
Results from the present study showed that the prevalence
of normal weight, overweight, and obesity was not sig-
nificantly different over the years independent of age. This
suggests that the prevalence of overweight (including
obesity) during this time was relatively stable. Moreover,
when comparing the prevalence of overweight and obesity
data from this study to the study carried out by Sardinha
et al. (2011) that body height and body weight were
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determined by standard anthropometric methods, the
results are quite similar. This partially confirms that self-
reported weight status might be a feasible method to
determine prevalence of overweight and obesity in the
adolescent population.

Although the prevalence of overweight is still increasing
in some countries and regions (Masuet-Aumatell et al.
2013; Zhang and Wang 2013), in some other parts of the
world a levelling off, among children and adolescents, can
be seen. In a study using data from HBSC Danish survey
(Morgen et al. 2013), a tendency to levelling off, or even a
decline in the prevalence rates for overweight and obesity
for adolescents, was observed in the period from 2002 to
2010 (the same time period used in the present study). This
trend is quite similar to the present results, being reinforced
by the fact that the IOFT and WHO cutoff points revealed
similar trends among adolescents. Similarly, O’Dea and
Dibley (2014), using a large national survey of Australian
school students, found that the prevalence of overweight
and obesity did not increase in the adolescent population
overall between 2006 and 2012. The aforementioned
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Fig. 1 a Prevalence of normal weight, overweight and obesity of 11-
to 13-year-old adolescents in 2002, 2006 and 2010, according
International Obesity Task Force (IOTF) and World Health Organi-
zation (WHO) cutoff points; Portugal. b Prevalence of normal weight,

overweight and obesity of 15- to 17-year-old adolescents in 2002,
2006 and 2010, according International Obesity Task Force (IOTF)
and World Health Organization (WHO) cutoff points; Portugal

Table 2 Body Mass Index (BMI) over the years among two different generations of adolescents; 2002, 2006, 2010, Portugal

Generation 1

Generation 2

11-13 years in 2002  15-17 years in 2006  p 11-13 years in 2006  15-17 years in 2010 p
(n = 1698) (n = 1334) (n = 1239) (n = 1710)
BMI z score by age 0.04 +£ 0.97 0.01 £+ 1.00 0.696*  0.01 £ 1.02 0.00 + 1.01 0.668*
BMI (%) IOTF <0.001° <0.001°
Normal overweight  76.5 84.2 76.4 83.2
Overweight 19.3 13.3 19.0 13.8
Obese 4.2 2.5 4.6 3.0
BMI (%) WHO <0.001° <0.001°
Non-overweight 67.6 82.5 69.3 81.9
Overweight 24.5 14.3 20.9 14.3
Obese 79 32 9.8 39

BMI z score, standardized body mass index
* Tested by ¢ test
® Tested by Chi square

studies and the present study, based on Portuguese adoles-
cents from 2002 to 2010, contribute to the growing evidence
of the observed stabilization of the prevalence of overweight
and obesity (Ogden et al. 2014; Olds et al. 2011; Rokholm
et al. 2010). Moreover, it was also observed that the
prevalence of overweight and obesity decreased over the

years among two different generations of adolescents. These
findings support the recent literature from various countries,
such as: Japan, Russia, the United States, and several
European countries (Olds et al. 2011; Rokholm et al. 2010),
and serve to confirm that adolescent overweight and obesity
may have plateaued in recent decades.
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Since only recently several studies have addressed the
levelling off in childhood obesity, the reasons for stagna-
tion of a growing number of countries are yet unclear.
There is not an understanding of the dynamics behind the
recent stable prevalence of overweight and obesity among
adolescents. It is important to uncover these dynamics to
understand the trends reported here and in similar studies.
Some plausible explanations have been proposed. One
reason could be that being overweight has been recognized
as a public health concern, which has led to the introduc-
tion of programs to promote physical activity and healthy
eating habits. In Portugal, a considerable number of ini-
tiatives for preventing the development of obesity have
been implemented, such as Platform Against Obesity, for
the population (http://www.plataformacontraaobesidade.
dgs.pt) or Physical Activity and Family-based Interven-
tion in Paediatric Obesity Prevention, in the School Setting
(PESSOA Project), focusing on school-age adolescents
(http://programapessoa.dgidc.min-edu.pt/). ~These pro-
grams might create a general consciousness about the
health problems attributed to overweight and obesity, and

Table 3 Predictors of body mass index (BMI) z score for the entire
sample; 2002, 2006, 2010, Portugal

Predictive variables B (95 % CI)

Physical activity in the last 7 days (¢/w) —0.01 (—0.02 to 0.00)*
0.00 (—-0.01 to 0.01)

0.00 (—0.01 to 0.01)

—0.01 (—0.03 to 0.00)*
Perception of health —0.18 (—0.22 to —0.15)***
Adjusted R 0.02

F 23.01 %%

Television (min/day)
Computer use (min/day)
Life satisfaction

Analysis was adjusted for age and gender
* p < 0.05; ** p <0.01; *** p < 0.001

may consequently help people to change their practices and
adopt healthier lifestyles. Another explanation proposed by
Morgen et al. (2013) is that, perhaps, children with a pre-
disposition to becoming overweight have already become
overweight, and thus a saturation equilibrium was
achieved. Moreover, a levelling off of overweight and
obesity could be due to the relationship between prevalence
and incidence. The prevalence is the product of incidence
rate and duration. Therefore, a stable prevalence could
indicate that the incidence rate of overweight and obesity
continues at the same level, since no decline in the
prevalence is evident (Rokholm et al. 2010).

The observed correlations of BMI z score were physical
activity, for the younger adolescents, and perception of
health. The relationship between physical activity and a
decrease in overweight adolescents is not clear, and this
study’s results should be interpreted with caution, because
the association was only observed for the younger ado-
lescents. It seems that there is a need to limit the
extrapolation of the importance of physical activity in
combating obesity. Although physical activity augments
energy expenditure, most community- and school-based
interventions employed to treat and prevent overweight,
based on physical activity, do not have a significant impact
on weight status when BMI is used as a measure of weight
status. This is because BMI does not discriminate between
lean and fat mass (Klakk et al. 2013; Waters et al. 2014).
On the other hand, results for the perception of health
corroborated through other studies among young people
found that overweight and obesity is negatively related
with self-rated health, even in the absence of chronic dis-
ease conditions (Herman et al. 2014).

Screen time has been reported to be related with adi-
posity (Boone et al. 2007). An association between time
spent watching television and overweight and obesity was

Table 4 Predictors of body mass index (BMI) z score over the years among two different generations of adolescents; 2002, 2006, 2010, Portugal

BMI z score predictors ~ Generation 1

Generation 2

11-13 years in 2002
(n = 1698)
p (95 % CI)

(n = 1334)
B (95 % CI)

15-17 years in 2006

11-13 years in 2006
(n = 1239)
B (95 % CI)

15-17 years in 2010
(n = 1710)
B (95 % CI)

Physical activity in the
last 7 days

—0.03 (-0.05 to 0.00)*

0.00 (—0.03 to 0.02)
Computer use (min/day) 0.01 (—0.02 to 0.05)
—0.03 (—0.06 to 0.00)*

Television (min/day)

Life satisfaction
Perception of health
Adjusted R? 0.02 0.02
F 6.48%** 5.20%%*

0.00 (—0.03 to 0.03)

0.00 (—0.04 to 0.03)
—0.01 (=0.03 to 0.01)
0.00 (—0.03 to 0.04)
—0.16 (=0.24 to —0.09)*** —0.23 (-0.32 to —0.14)*** —0.13 (=0.21 to —0.04)** —0.19 (—=0.27 to —0.11)***

—0.05 (—0.08 to —0.02)** 0.03 (0.00 to 0.05)

0.00 (—0.03 to 0.03)
0.00 (—0.02 to 0.02)
0.00 (—0.03 to 0.03)

—0.02 (—0.05 to 0.01)
0.02 (0.00 to 0.04)
0.00 (—0.03 to 0.03)

0.02 0.02
3.75%* 5.60%%*

Analysis was adjusted for gender
* p < 0.05; ** p <0.01; *** p < 0.001
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found in other studies (Campagnolo et al. 2008; de Jong
et al. 2013), but not a relationship between computer use
and weight status (de Jong et al. 2013; Marques et al.
2014). In the present study, the absence of association
between television viewing, and computer used, and BMI
could due to the fact that television viewing and computer
used are not directly associated with physical activity (de
Jong et al. 2013; Marques et al. 2014), which means that
adolescents can spent a considerable amount of time on
sedentary behaviours and then engage in enough physical
activity to increase energy expenditure.

Some limitations and strengths should be addressed to
qualify the conclusion. Height and weight were self-re-
ported when calculating BMI. Therefore, these values are
subject to bias and, additionally, BMI does not discriminate
between lean and fat mass. However, self-reporting weight
and height is considered a valid tool for BMI estimates in
epidemiological studies (Fonseca et al. 2010), and BMI has
been shown to correlate highly with dual-energy X-ray
absorptiometry of body fatness in adolescents (Steinberger
et al. 2005). Although some inferences may be possible
because the study utilized nationally representative sam-
ples on all three data collection moments to analyse
different generations, it is not a genuine within-subjects
design because paired sample data of weight status was not
used. Another limitation is the use of single item measures.
However, single-response items are useful and have been
developed for cross-cultural comparisons (Bobakova et al.
2015). Studies have demonstrated evidence of construct
validity and reliability of single item measures (Prochaska
et al. 2001; Schmitz et al. 2004). The main strength of this
study includes the sample size (national and representative
in all survey years) and the use of an international defini-
tion for overweight status that allows a comparison among
the survey years and among other studies that use the same
definition.
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