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Objective. To review the extant literature on the prevalence of overweight and obesity in adolescents (10-19 years old) of both
sexes. Design. The search was carried out using Medline and Scopus considering articles published from the establishment of the
databanks until June 7, 2012. Data on the prevalence of children being overweight and obese from the International Obesity Task
Force (IOTF) website was also reviewed. Only original articles and one National Health Report were considered. Forty studies met
the inclusion criteria. Results. Twenty-five of these studies were nationally representative, and ten countries were represented only
by regional data. Conclusions. The prevalence of overweight and obesity among adolescents worldwide is high, and obesity is higher
among boys. The IOTF criterion is the most frequently used method to classify adolescents as overweighed or obese in public health

research.

1. Introduction

The prevalence of overweight and obesity among children
and adolescents has widely increased worldwide [1, 2], mak-
ing it one of the most common chronic disorders in this age
group and in adulthood.

The use of body mass index (BMI) for age to define being
overweight and obese in children and adolescents is well
established for both clinical and public health applications,
because of their feasibility under clinical settings and in epi-
demiological studies [3, 4]. In children and adolescents, the
natural increases in BMI that occur with age necessitate
the use of age-sex-specific thresholds. The most widely used
growth charts are the Centers for Disease Control and Pre-
vention (CDC-2000) [5], the International Task Force (IOTF)
[6], and the 2007 growth references for 5 to 19 year olds
produced by the World Health Organization (WHO-2007)
[7].

The CDC-2000 growth charts were developed to evaluate
the nutritional status of US children and were originated from
five cross-sectional representative surveys carried out in the

US between 1963 and 1994. These growth charts are routinely
applied to identify children and adolescents with a BMI
greater than the 85th or 95th percentiles following the advice
of the US Expert Committee on Childhood Obesity [8].
However, the appropriateness of an American dataset for
defining overweight in young people from other countries is
questionable [9].

The IOTF reference also uses age-sex-specific BMI per-
centiles, and overweight and obesity definition corresponds
to an adult BMI of 25 and 30 kg/m?, respectively, and reflects
values in children tracking to overweight and obesity in adults
[6]. This reference is based on six large international cross-
sectional representative datasets, identifying the BMI values
that extrapolate to childhood.

The WHO-2007 growth references were created to
replace the National Center for Health Statistics (NCHS) ref-
erences [10, 11]. This reference was constructed using data
from the 1977 NCHS/WHO growth reference (1 to 24 years
old) merged with data from the 2006 WHO Child Growth
Standards for preschool children (under 5 years of age) using
state-of-the-art statistical methods [7].
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Search strategies
Computer searches:
- Medline and Scopus databases
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Included studies:

Keywords:
“overweight”
“obesity”
“prevalence”
“adolescent”
- IOTF website Inclusion criteria

(1) Cross-sectional studies conducted in the last 12 academic
years (1999-2011)

(2) National and regional representative samples (excluded
towns, urban, or rural areas)

(3) Weight and height objectively measured

(4) Data by sex

(5) Data for both overweight and obesity

(6) Definition of overweight and obesity according to (i) IOTF [6],

(ii) CDC-2000 [5], and/or (iii) WHO-2007 [7]
(7) Studies written in English, Spanish, Italian, or Portuguese

(8) The most recent national/regional study in a country

39 articles
1 national health report

FIGURE 1: Flow diagram of study selection.

Although valuable information has been appearing in
the literature or online, such as works from the Health
Behaviour of School-aged Children study which is mainly
related to social determinants of health and well-being among
young people [12], no systematic review has been conducted
to understand the worldwide magnitude of the overweight
and obesity problem among the adolescent population. Thus,
the objective of this study was to systematically review the
literature regarding the prevalence of overweight and obesity
in adolescents (10-19 years old) of both sexes published in the
past 12 academic years (1999-2011).

2. Methods

A systematic literature search was performed which ended
on June 7, 2012 (see Figure 1). The literature search was con-
ducted in Medline and Scopus using the following MeSH
terms: “overweight”; “obesity”; “prevalence”; “adolescent”. In
total, 2537 articles were selected. We also reviewed the data
on the prevalence of childhood overweight and obesity on
the International Obesity Task Force Website at http://www
.aso.org/iotf/. To find the articles included in this review,
the following inclusion criteria were used: (1) cross-sectional
studies conducted in the last 12 years (1999-2011)—when
the original study did not report the survey year, it was not
included; (2) national and regional representative samples,
but articles published on the prevalence of overweight in
towns, urban, or rural areas in a country were excluded; (3)
weight and height objectively measured; (4) results presented
by sex; (5) and for both overweight and obesity prevalence;
(6) the definition of overweight and obesity using the (i)
CDC-2000 [5], (ii) IOTF [6], and (iii) WHO-2007 [7]
growth references; and (7) studies written in English, Spanish,
Italian, or Portuguese. Moreover, if there were more than
one national or regional study in the same country, the most

recent one was included in the prevalence tables (except for
USA [13] and Canada [14], countries in which the most recent
data was not included in the tables due to differences in the
representativeness of the samples [13] and the impossibility
to calculate a single prevalence of overweight and obesity
for adolescents’ boys and girls [14]; however, no differences
in prevalence were observed between studies as it has been
indicated in the discussion). The final number of articles
included in this review was 39 articles related to overweight
and obesity and also a study on the latest statistics on the
prevalence of overweight and obesity in South Africa [15].

Potentially relevant papers were selected by (1) screening
the titles; (2) screening the abstracts, and (3) if abstracts were
not available or did not provide sufficient data, the entire
article was retrieved and screened to determine whether it
met the inclusion criteria. Full-text articles were assessed by
2 authors (M. M. Bibiloni and J. A. Tur). Any matter of doubt
was discussed by at least two of the reviewers (M. M. Bibiloni,
A. Pons, and J. A. Tur).

3. Results

3.1. Literature Search. A total of thirty-nine articles and a
National Health Report were eligible according to the inclu-
sion criteria established for this review. Table1 presents a
description of the forty studies selected for this review includ-
ing the continent and the country where it was performed
(and region for not national studies), year of publishing,
total number of participants in the study, number of ado-
lescents, age range, proportion of girls, and number and
definition for overweight and obesity classification used. All
the articles were published after the year of 2002. Nationally
representative data were obtained in twenty-five countries
(including Northern Ireland) [15-39], and ten countries were
represented only by regional data [40, 42, 44, 45, 47, 50-54].
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3.2. Prevalence and Criteria for Classification. Table 2 shows
overweight and obesity prevalence from the twenty-five
national studies (one of them including data from Northern
Ireland) that were included in this review according to the
continent and the country where it was performed, year of
survey, study population, age range, criteria used for classify-
ing overweight and obesity used, and along with total data
by sex. There were thirty-two different prevalence levels
described in the included articles, because five countries pre-
sented data using at least two different criteria for overweight
and obesity classification [18, 23, 27, 36, 39]. The IOTF cut-oft
was used to classify overweight and obesity in twenty-three
of the twenty-five national studies considered in the present
review.

There was a broad range of overweight and obesity
prevalence noted. In general, the prevalence of overweight
plus obesity was higher in America [18-20], Oceania [38, 39]
and Europe [30-37] and lower in Africa [15-17] and certain
parts of Asia [21-29] (in China [22] and Iran [23] the total
prevalence was less than 10% by the IOTF cut-offs). Over-
all, about 30% of American adolescents and 22%-25% of
European adolescents (excepting the Czech Republic and
Italian adolescents’ which showed a prevalence of 13.7% and
17.9%, resp.) were overweight or obese. Among Oceanian
adolescents the prevalence ranged from 23.2% in Australia
in 2004 to 34.2% in New Zealand in 2007. In Africa, the
overall prevalence of overweight and obesity was lower than
20%. Among Asian adolescents there was a broad range of
overweight plus obesity. Using IOTF cut-off, the prevalence
of being overweight or obese for Asian boys and girls ranged
from 5.2% in China in 2002 to 36.4% in Bahrain in 2000.

Table 3 shows regional data prevalence of overweight and
obesity from fifteen countries. Specific prevalence from all the
geographic regions was included in this review from three
countries: South Africa (nine provinces) [15], USA (fifty two
states) [20], and Italy (five regions) [34]. In Europe, data from
islands of Greece (Crete) [46] and Italy (Sicily and Sardinia)
[48, 49] and Spain (Balearic Islands’ archipelago [51]; and
the Grand Canary Island [52]) were also included. On the
other hand, regional but not national data was found for
eleven countries (Italy [34], Brazil [40], India [42], Jordan
[43], Denmark [44], France [45], Hungary [47], Poland [48],
Spain [51, 52], Switzerland [53], and Turkey [54]). The IOTF
cut-off was used to classify overweight and obesity in fourteen
of the eighteen selected studies that included regional data. In
one study [51], data was presented using only the WHO-2007
growth charts and in two studies using only the CDC-2000
growth reference [20, 43].

In South Africa and USA, substantial geographic varia-
tions in adolescent overweight and obesity existed. In 2008,
overweight and obesity prevalence varied in South Africa
from 13.5% in Limpopo to 25.5% in KwaZulu-Natal. In
2007, overweight and obesity varied in USA from 23.1% in
Utah and Minnesota to 44.5% in Mississippi. In 2002, the
prevalence of overweight and obesity in Southern Italy and
Italian islands was higher among boys. In Southern Italy, the
overweight prevalence among girls also was higher than in
the other geographic regions.
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Comparison between the islands from Greece (Crete),
Italy (Sicily and Sardinia), and Spain (Balearic Islands and
Grand Canary Island) which were included in this review
showed that Crete had the highest prevalence of overweight
and obesity—despite data were presented using different
definition. In Spain, using the IOTF cut-off (data not shown
for Balearic Islands but given by authors), the prevalence
of overweight plus obesity was higher in the Grand Canary
Island (29.1%) than in the Balearic Islands (24.7%).

3.3. Gender Differences. According to national data, the
prevalence of overweight among boys was >10% higher than
girls in nine countries (Canada [18], Qatar [26], Taiwan [28],
Cyprus [30], Czech Republic [31], Germany [32], Greece
[33], Italy [34], Australia [38], Denmark [44], and Hungary
[47]) and among girls >10% higher than boys in seven of
the twenty-five countries (South Africa [15], Seychelles [16],
Tunisia [17], Mexico [19], Bahrain [21], Saudi Arabia [27], and
Sweden [37]). The obesity prevalence was >10% higher among
boys in seventeen countries (Canada [18], USA [20], China
[22], Tran [23], Israel [24], Qatar [26], Saudi Arabia [27],
Taiwan [28], Cyprus [30], Czech Republic [31], Germany [32],
Greece [33], Italy [34], Portugal [36], Sweden [37], Australia
[38], New Zealand [39], Denmark [44], and Hungary [47])
and >10% higher among girls in four of the twenty-five
countries (South Africa [14], Seychelles [16], Tunisia [17], and
Bahrain [21]).

4, Discussion

The aim of this study was to review systematically the litera-
ture on overweight and obesity prevalence among adolescents
worldwide. Thirty-nine articles and one National Health
Report that met the inclusion criteria were considered. The
overweight and obesity prevalence in the included studies
ranged widely. In sixteen of the twenty-three countries with
national representative data using the IOTF cut-oft, over-
weight and obesity prevalence higher than 20% were found,
five countries showed prevalence above 30%, and just in two
countries prevalence was lower than 10%.

Regarding national data, when prevalence was analysed
according to sex, it was observed that boys showed a higher
prevalence of overweight in almost half of the countries and
a higher prevalence of obesity in almost all countries. These
results are consistent with previous studies that pointed out
a high prevalence of abdominal obesity among boys [55].
Differences of prevalence of overweight and obesity between
genders have been related to geopolitical and cultural condi-
tions [55].

Eight articles compared data between 1980s and/or 1990s
with 2000s [16, 19, 20, 22, 28, 32, 37, 50] and pointed out an
increased prevalence of overweight and obesity in both sexes
over this period. However, among Australian adolescents [38]
the overweight and obesity prevalence increased significantly
among boys but not among girls over the period 1997-2004.
In the Australian National Children’s Nutrition and Physical
Activity Survey 2007 (NCNPASO07) [14], 25% of boys and 30%
of girls aged 9- to 13-year-olds and 25% of boys and 23% of
girls aged 14- to 16-year-olds were overweight or obese using
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the IOTF criteria. A comparison of the 1985, 1995, and 2007
Australian national surveys of 7- to 15-year-olds indicated
that Australian children are changing body shape to a more
central fat distribution [14]. In USA, overweight and obesity
prevalence among adolescents increased 4% in 2003 and 10%
in 2007. Overweight and obesity prevalence increased by 3%
and 18% among USA girls over this period. However, a cross-
sectional analyses of a representative sample (n = 4111)
of the USA child and adolescent population (birth through
19 years of age) with data from the National Health and
Nutrition Examination Survey 2009-10 (NHANES) indicated
a prevalence of overweight and obesity among adolescents
aged 12 through 19 years of 15.2% and 18.4%, respectively.
Analyses of trends in obesity prevalence for the last two
NHANES surveys (2007-08 and 2009-10) indicated that the
prevalence of obesity in children and adolescents has not
changed in 2009-10 compared with 2007-08 [13]. On the other
hand, since 2004 the overweight and obesity trends were
stabilized or decreased among German adolescents [32].

In USA, substantial geographic disparities in adolescent
overweight and obesity were found, with an apparent shift
toward higher prevalence in 2007 for several states [20].
Generally, overweight and obesity prevalence was also higher
in southern USA in 2007. Lobstein et al. [56] reported that
children in Northern Europe countries generally tended
to have lower overweight and obesity prevalence (10-20%)
than in Southern Europe (20-35%). Also within the same
country, the prevalence and trends of overweight and obesity
may not be homogeneous according to different geographic
regions [57]. In Italy, a north-south gradient in overweight
and obesity prevalence among boys but also in overweight
prevalence among girls was also reported [34]. A higher
prevalence of overweight and obesity has been reported in
Southern Spain in both children [58] and adults [59].

It is important to note that the choice of a reference
and a cut-off point will determine the absolute prevalence
of overweight and obesity and its trends, and hence different
information will be obtained from the papers [60]. The IOTF
classification for adolescent overweight and obesity [6] is
the most frequently used. Cole et al. [6] argued that the
reference they published, supported by the IOTE is less
arbitrary and more international than others and recom-
mended its use in international comparisons. Lately, Monasta
et al. [61] suggested that the IOTF reference and cut-offs
could be preferable to identify overweight and obesity both
at individual and population levels because they are at least
based on a crude association with ill and health later in
life, namely, the definition of overweight and obesity at age
18 years. However, the IOTF cut-offs have been not recom-
mended for clinical use when assessing an individual child’s
growth [9, 62-64]. Furthermore, recent findings suggested
that a universal BMI classification system for childhood and
adolescent overweight and obesity may not correspond to
a comparable level of body fatness in all populations [9].
The prevalence estimates may not accurately characterize
the population groups most at risk of health disadvantages
because the correlation of BMI with adiposity is highly
variable and dependent on ethnic group [9, 60, 65, 66].

1

5. Limitations of the Study

The comparisons of overweight and obesity prevalence need
interpretation with caution due to the difference in survey
sampling methods, sample sizes, age range of subjects, quality
of data in terms of height and weight measurement, and
whether national programmes or strategies to tackle over-
weight and obesity are in place [57]. Even within the same
country, the prevalence and trends of overweight and obesity
may not be homogenous in view of different ethnicities, geo-
graphic regions, and socioeconomic status [57]. Only articles
in English, Spanish, Italian, and Portuguese were included in
this review.

6. Conclusions

The results of this review allow the following conclusions:
(1) overweight and obesity prevalence is high; (2) obesity is
higher among boys, although it is not clear which sex has a
higher proportion of adolescents with overweight; (3) despite
that there is no consensus about criteria to be used to classify
adolescents as overweighed or obese, the most frequently
used was the IOTF reference [6]. However, the international
reference charts for monitoring the secular trends in child-
hood obesity need to be continually refined and evaluated
[56]. The results of this study would contribute to guiding
health planners and administrators to develop proper tools
for adolescent obesity management.
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