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Abstract

Objective: This study aims to conduct a literature re-
view to evaluate the effectiveness of intervention pro-
grams in the prevention and control of obesity in children
and to map the locations where the studies were carried
out.

Methods: A systematic review using the PubMed /
MEDLINE and LILACS databases to trace the publi-
shed literature on intervention programs for prevention
and control of obesity in the period of January 2004 to
October 2013. The initial search was conducted using the
terms “body mass index”, ¢ Intervention’ and ‘“‘children”
or ‘“adolescent” and only articles published in English,
Spanish or Portuguese were selected.

Results: We found that interventions based only on ad-
vice had modest results in identifying changes in the an-
thropometric indicators of children and adolescents over
time, although they appear to be effective in promoting
positive changes in the eating habits of this population.
Among the studies identified, 77.8% were conducted in
high-income countries, 22.2% in middle to high income
countries and no intervention studies were found in mi-
ddle to low income countries.

Conclusion: Intervention programs based only on
counseling are effective in promoting changes in dietary
patterns, but show poor results in the changes of anthro-
pometric parameters of children and adolescents.
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EFECTIVIDAD DE PROGRAMAS DE
INTERVENCION EN LA PREVENCION Y EN EL
CONTROL DEL EXCESO DE PESO INFANTIL:
REVISION SISTEMATICA

Resumen

Objetivo: Este trabajo pretende realizar una revision
de literatura para evaluar la efectividad de programas de
intervencion en la prevencion y en el control del exceso de
peso infantil y hacer el mapeamiento de los sitios donde
los estudios fueron hechos.

Meétodos: Estudio de revisién sistematica utilizando
las bases de datos de PUBMED/MEDLINE y LILACS
para rastrear la literatura publicada sobre programas
de intervenciones para prevencién y control de exceso de
peso entre el periodo de enero de 2004 a octubre de 2013.
La buisqueda inicial fue realizada utilizando los términos
“body mass index”” and “Intervention” and “children” or
“adolescent” y fueron seleccionados apenas los articulos
publicados en Inglés, espaiiol y portugués.

Resultados: se observé que intervenciones pautadas
unicamente en el aconsejamiento presentaron resultados
modestos para identificar alteraciones en los indicadores
antropométricos de nifios y adolescentes a lo largo del
tiempo, aunque parezcan ser efectivos para realizar cam-
bios positivos en los habitos alimentares de esa poblacién.
Entre los estudios identificados, 77.8 % fueron realizados
en paises con renta alta, 22.2% en los paises con renta
media-alta y no hay estudios de intervencion en paises
con renta media-baja y baja.

Conclusion: Los programas de intervenciones basados
solamente en el aconsejamiento son efectivos para pro-
mover cambios en la calidad alimentar, pero presentan
insignificantes resultados en la alteracion de los parame-
tros antropométricos de nifios y adolescentes.

(Nutr Hosp.2015;31:1455-1464)
DOI:10.3305/nh.2015.31.4.7809

Palabras clave: Obesidad. Nifios. Adolescentes. Interven-
cion.
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Abbreviations

WC: waist circumference.

BMI/A: Body Mass Index/age.

BMI: Body Mass Index.

W/H: Weight/height.

WHO: World Health Organization.

CNDs: Chronic Noncommunicable Diseases.
ml: milliliters.

RCT: Randomized Clinical Trial.

TV: Television.

Introduction

Obesity is a disease characterized by the exces-
sive accumulation of body fat and has become very
common in children and adolescents'. Diagnosis in
the pediatric population is performed, most of the
time, through anthropometric indicators such as the
Body Mass Index/age (BMI/A), weight/height (W/H),
Waist Circumference (WC) and skin folds, taking into
account the sex and the age of the individual'?. The
BMI/A is the most used indicator in individuals over 5
years of age®*, and excess weight is when the BMI/A
= 85th percentile and <97th percentile and obesity is
when this indicator is = 97th percentile®.

Excess weight has been an important public heal-
th problem in the world noted by its increasing occu-
rrence in different regions. In recent reports, the World
Health Organization (WHO) estimates that about
170 million children and adolescents worldwide are
overweight, however the prevalence of excess wei-
ght and obesity varies widely between countries, and
sometimes within the same country, with the highest
prevalence having been observed in middle to high in-
come countries, and the highest and fastest growth has
occurred in middle to low income countries>®.

In the United States, the prevalence of excess wei-
ght in children and adolescents increased from 13.9%
in 1999/2000 to 31.8% in 2009/107%. This trend was
also observed in Canada’, England, Scotland' and
other countries'!2,

In Brazil, the prevalence of excess weight and obe-
sity in children was 33.5% and 14.3%, and 20.5% and
4.9% in adolescents, respectively, with it being more
prevalent in the southern and southeastern regions,
and among male individuals®. Over the past three de-
cades, the prevalence of excess weight has tripled and
obesity has increased more than fivefold among chil-
dren, while among adolescents it has also increased
steadily'.

Obesity is a multifactorial disease, but it is believed
that the weight gain in the pediatric population and the
increasing tendency of the event have been associated
with several changes over time, especially with food
transition - characterized by the increased consump-
tion of foods with a high-energy density, low-fiber,
high amount of sugars and total and saturated fats;

lower consumption of fruits, vegetables and whole
grains - and a lower level of physical activity'*".

The need to control the progression of this disease,
especially in children and adolescents, is urgent becau-
se, as well as the risk that excess weight and obesity
poses to this population itself, other illnesses can de-
velop at an early age than expected, such as dyslipi-
demia, hypertension', metabolic syndrome'”'*, type II
diabetes, cardiovascular diseases'®, orthopedic compli-
cations, sleep disorders, hepatic steatosis"!> and some
forms of cancer'. This anthropometric standard during
childhood is a risk factor to the perpetuation of obesity
and the development of other chronic, non-communi-
cable diseases (NCDs) in adulthood®.

In an attempt to reverse this global panorama, the
WHO has developed strategies to control the progres-
sion of obesity and other NCDs. In 2004, the WHO
launched the Global Strategy on Diet , Physical Acti-
vity and Health?'; in 2008 it developed a task force to
evaluate and monitor the implementation of the Global
Strategy on Diet, Physical Activity and Health; later, in
2011, it adopted a policy statement for the prevention
and control of NCDs, including obesity as an urgent
need for the global action plan. These proposals have
a multi-sectoral approach involving health, education,
culture, agriculture, industry, urban and economic
planning, and they should be adapted to the reality of
each location®.

Since then, there has been an increase in the number
of intervention programs conducted for the control of
obesity, especially in developed countries. The approa-
ches used in intervention programs are diverse, and
can be punctual and specific or multifactorial, invol-
ving environmental changes, in school curriculums,
the implementation of nutritional education, inclusion
of regular exercise inside or outside the school with
teacher or family participation, so as to favor healthy
food choices and lifestyles. Some of these interven-
tions have been effective, but the results seem to be
timely, and are still limited in terms of controlling ex-
cess weight in children. Thus, the primary objective
of this review is to evaluate the effectiveness of inter-
vention studies based on counseling in the control of
excess weight in children. This work also aims to map
the locations where the studies were conducted.

Materials and methods

To carry out this study, a systematic review was
carried out using the PubMed / MEDLINE and LI-
LACS databases to identify the published literature on
intervention programs for the prevention and control
of excess weight in children and adolescents for the
period of January 2004 to October 2013. The choice
of 2004 as the starting point for the search of scientific
production in the area is due to the fact that it was the
launch year of the Global Strategy on Diet, Physical
Activity and Health by the WHO, which stimulated the
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global development of specific and appropriate stra-
tegies to local realities for the prevention and control
of childhood obesity. The initial search was conducted
using the terms “body mass index”, “Intervention” and
“children” or “adolescent”, and only articles published
in English, Spanish or Portuguese were chosen.

To guide the search, some inclusion and exclusion
criteria were adopted. This revision included: Original
articles (experimental intervention study), whose in-
tervention has objectified the prevention and control of
obesity and has been based solely on nutritional advi-
ce, encouraging physical activity and/or guidance for
the adoption of a healthy lifestyle; interventions that
have been developed in the school, family or commu-
nity environment, lasting at least 6 months, aimed at
children and adolescents aged 6-18 years. To be inclu-
ded, studies should also submit at least one anthropo-
metric index (body mass index, waist circumference,
or skin fold thickness) as the dependent variable.

Studies which were carried out only with overwei-
ght or obese subjects were excluded as were those
whose counseling was conducted via the web or by
phone, which used medicine and/or bariatric surgery
as an intervention strategy, which focused solely on the
medical treatment or supplementation of nutrients, and
that which offered practical exercise classes. Studies
which aimed to evaluate the effect of interventions on
the prevention of childhood obesity in sick individuals
(eg. with diabetes, hypertension, cancer patients, cys-
tic fibrosis, asthma among others) were also excluded,
as well as studies that showed interventions focused
on lifestyle, diet and physical activity, but that aimed
to assess the impact on other diseases (asthma, HIV,
dyslipidemia, hypertension, and others).

Two independent evaluators analyzed the articles
using the inclusion and exclusion criteria established
and disagreements were resolved by consensus. The
selection of studies was initially performed by reading
the titles and abstracts of the articles. In the second
phase, the evaluators read the methods, and in the third
phase, the full text of the articles was read. Articles
which were considered not relevant (taking into ac-
count the criteria for inclusion and exclusion) were
discarded. One of the reviewers extracted study data
and set up the tables and the second, verified the qua-
lity of this extraction. The differences identified in this
stage were discussed and resolved by consensus. The
extracted data included population, study design, dura-
tion of the intervention, year of study, the total sample
size, the size of the control group sample at the end
of the experiment, the size of the intervention group
sample at the end of the experiment, the age of the par-
ticipants, where the study took place, anthropometric
measures used to assess the effect of interventions, and
main findings of the studies.

The interventions were considered effective when
a reduction in the prevalence of excess weight, and
a reduction of the BMI, waist circumference or skin
fold was observed among the intervention participants,

when compared to the control subjects. Interventions
that succeeded in promoting changes in the dietary pa-
ttern or lifestyle of the participants were also conside-
red effective. Only significant changes (P <0.05) were
considered. The location of the programs were catego-
rized into countries with high income, upper-middle
income, lower middle income and low income, consi-
dering the classification of the list of countries in the
World Bank made available by the WHO in 2008°.

Results

After the search for studies in the literature, a total
of 2451 articles were identified. After reading the titles
and abstracts, 2358 studies were excluded for not mee-
ting the inclusion criteria. Ninety-three articles were
selected for the final evaluation of reading the full arti-
cle and details of the methods. At this stage, 84 studies
were excluded for not meeting the requirements of
inclusion in article. In the end, 9 articles®*?%?"3° were
selected to compose this systematic review (Fig. 1).

The intervention programs were developed in the
school environment in all of the selected studies, where
five of them??*28-3% still relied on the direct or indirect
participation of the family and two*** also approached
the community in which the children and adolescents
lived in. Three studies®*?’* were based solely on nu-
tritional guidance as an intervention strategy, discou-
raging the consumption of sweets and sugary drinks
as a central theme and using other themes less. The
other studies?***%° adopted nutritional guidance asso-
ciated with encouraging physical activity and adopting
a healthy lifestyle as a resource to prevent and control
childhood obesity. The duration of the interventions
ranged from 6 to 24 months. However, it was noted
that only two studies®** had a duration of more than
one year (Table I).

Among the selected studies, 77.8% were developed
in countries classified as high income and 22.2% in
middle to high income. We did not observe the develo-
pment of intervention studies in countries classified as
middle to low or low income (Table I).

BMI was used in different ways to evaluate the
effectiveness of interventions for the prevention and
control of childhood obesity, and the mean BMI and
BMI/A (classification of anthropometric status) were
the most commonly used indicators, followed by the
BMI (z score) (continuous measurement). The weight,
total body fat percentage (% total fat), WC, WC (z sco-
re), the amount of fat mass and fat-free mass (kg) were
also used as indicators, but sporadically (Table II). The
assessment of changes in the level of physical activity,
food intake, and in the habit of watching television has
also been adopted as indicators of the effectiveness of
the intervention in some studies.

It was observed that only four studies**%"? iden-
tified statistically significant changes in the anthropo-
metric parameters used to evaluate the effectiveness of

The effectiveness of intervention programs
in the prevention and control of obesity in
infants: a systematic review
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References identified after the search:

PubMed/Medline - 2309
Lilacs - 142

Total = 2451

abstracts: 2358

Exclusion after reading the titles and

Total = 93

References chosen to read the methods and the complete text:

text: 84

Exclusion after reading the methods and full

References selected to compose the study:

Total =9

Fig. 1.—A Graph showing the selec-
tion of articles to compose the syste-

matic review.

interventions in the prevention and control of excess
weight just after the ending of the intervention. James et
al (2004)* reported a slight reduction in the prevalence
of excess weight in the group who participated in the
intervention and increased prevalence of excess weight
among participants in the control group. The difference
in the prevalence of excess weight among groups (7.7%)
was significant. Sichieri et al (2009)?’ found a slight re-
duction in the BMI (-0.01 p = 0.009) just for girls who
were overweight at the start of the study, after adjusting
for age. In addition, Johnston et al (2013)** observed no
changes in the anthropometric indicators during the first
year of the intervention, but after the second year they
reported a reduction in the BMI z score (-0.08 p =0.01)
of the experimental group when compared to the con-
trol. In the study of Llagués et al (2012)*, we observed
an increase of the BMI in both groups, but the increase
was lower in the experimental group (1.96) than in con-
trol group (2.84), with a significant difference between
the groups (p = 0.001) (Table II).

Black er al (2010)% identified a reduction of 5% in
the prevalence of excess weight among the interven-
tion participants and an increase of 3% among the par-
ticipants in the control group from the baseline to the
end of the intervention, but there was not statistically
significant difference between the groups (p = 0.327).
However, it was observed that the reduction of 5% in
excess weight among intervention participants was
maintained 13 months after the end of the intervention,
and that the control group had an increase of over 8%,
making the total increase 11% from the baseline to the
end of study. This ratio difference between the groups
was statistically significant (p = 0.006).

Changes in the food intake after intervention pro-
grams were reported by five studies®*26272%%, James et
al (2004)® observed a reduction in the consumption
of sugary beverages among participants in the inter-
vention group and an increase in the control group,
and the difference of the total consumption of sugary
beverages was significant between the groups (p = 0.8
0:02). Sichieri et al (2009)*" also reported lower con-
sumption of sugary drinks in both the intervention and
control group, however the reduction in the first group
was four times larger than the second group and the
difference in consumption between the two groups af-
ter the intervention was significant (p = 0:03). Another
positive change was the increase in consumption of
fruit and vegetables (2.69 p<0.05) in the experimental
group when compared to the control, after 8 months of
the intervention, reported by Gentile et al (2009)*. The
decrease in the consumption of unhealthy snacks and
desserts was higher for the group who participated in
the intervention (-2.21 p =0.001) when compared to
the control group in the study by Black et al (2010)%,
but a slight reduction in the consumption of fruits
(-0.41 p=10.021) was also noted. Cunha et al (2013)*
observed a reduction in the consumption of sweet bis-
cuits (-1.35 p<0.001), soft drinks (-0.2 p =0.02) and
increased fruit consumption in the intervention (0.17
p = 0.04) group when compared to the control.

Changes in the level of physical activity and the
time spent watching television per day® after the in-
tervention were observed timely. Black et al (2010)*
reported an increase in the level of physical activity
(29.22 p=0.009) and Gentile et al (2009)* obser-
ved a reduction in the time spent watching TV (-2.15
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Tabla I
Characteristics of the included articles

Study n n Age

Autor (year) design initial final (years)

Location

Duration of the

Description of the intervention . .
intervention

James et al, 2004 RCT* 644 574 7-11

Sichieri et al, 2008 RCT 1166 1134 10-11 Brazil

Gentile et al, 2009 RCT 1323 1110 6-12 USA

Black et al, 2010 RCT 235 184 11-16 USA

Llargués et a/, 2012  RCT 704 509  10-11 Spain

Lloyd et al, 2012 RCT 222 193 9-10

Rosdrio et al, 2012 RCT 574 294 6-12

Cunha et al, 2013 RCT 574 559 10-11 Brazil

Johnston et al, 2013 RCT 835 629 7-9 USA

England Nutritional education to reduce the

England

Portugal

12 months
consumption of sugary drinks and prevent
excess weight. (School + home activities)

Nutritional education to reduce the 7 months
consumption of sugary drinks and prevent

excess weight (educational sessions +

motivational games + class + inserting

content into the school curriculum +

educational posters + activities of 20 to 30

minutes). (School)

Educational sessions aimed at changing 8 months
dietary habits, encouraging physical activi-
ty and a healthy lifestyle. (School + family

+ community)

Educational sessions aimed at changing 11 months
eating habits and unhealthy lifestyles.

(School + family + community)

Nutritional education to promote healthy 24 months
eating habits and encouraging exercise.

(School)

Educational sessions to discourage the 12 months
consumption of sweets, sugary drinks,

unhealthy snacks and encourage the

appropriate energy balance and a healthy

lifestyle. (School)

Educational sessions to promote heatlhy 6 months
consumption and lifestyles. (School +

home activities)

Educational sessions based on discoura- 9 months
ging sugary drinks, cookies and processed

foods; and to encourage the consump-

tion of fruits, water and regional foods.

(School)

Educational sessions aimed at encoura- 24 months
ging a healthy diet and lifestyle (inserting

content into the school curriculum and

using messages encouraging healthy

eating). (School + family + individual)

*Randomized controlled trial.

p<0.05), between those who participated in the inter-
vention, when compared to the control groups.

Discussion

The programs of interventions based solely on nu-
tritional counseling, the encouragement of physical
activity and the incitement of the adoption of a healthy
lifestyle have shown little effectiveness in the preven-
tion and control of obesity in children and adolescents.
In this review, we found that these interventions had

modest results to verify changes in the anthropome-
tric indicators of children and adolescents over time,
although they appear to be effective in promoting po-
sitive changes in the eating habits of this population.
It is known that eating habits and a healthy lifes-
tyle are learnt and based on social relations that are
established in different living experiences throughout
life, particularly during childhood and adolescence.
Therefore, it is believed that the school and family
environment are conducive to the development of in-
tervention programs aimed at health promotion and
NCD prevention®'*!. The school was chosen for all se-
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lected studies to undertake programs of intervention.
However, some included the participation of the fami-
1y#242830 and community*°, hoping that the forma-
tion of this network (school, family and community)
could lead to the adoption of healthy dietary practices,
healthy attitudes and actions; providing positive chan-
ges to habits that may be considered unsuitable, hence
favoring the prevention and control of excess weight
in children and adolescents. The school environment
is often chosen by scholars for the implementation of
intervention programs because it offers many oppor-
tunities to teach about the importance of nutrition and
health practices, and because it exerts strong influence
on children’s health, especially in communities with
less favorable socio-economic conditions®. It is em-
phasized that interventions aimed at the family should
have a better result due to the involvement of everyone
in the much-needed changes in eating habits and phy-
sical activity.

The fact that high income countries have a higher
prevalence of excess weight in children and adoles-
cents than those with medium to high income® partly
explains the greater interest of these countries to deve-
lop intervention programs to address the problem, joi-
ned by the fact that economic interests are also related
to the cost of diseases linked to obesity. In this review,
it was observed that the development of interventions
aimed at preventing or controlling childhood obesi-
ty still happens reservedly in middle to high income
countries, even though they already have a high pre-
valence of overweight and obese children and adoles-
cents in the pediatric population®. This data may indi-
cate that countries started to be involved in the control
of childhood obesity only when the situation reached
large proportions, effectively neglecting the early pre-
vention activities.

According to the WHO (2011)%, countries with low
and middle-incomes still have a lower prevalence of
childhood obesity, but it is recognized that the increase
in the number of cases of excess weight and obesity
in children and adolescents has occurred in a more ac-
celerated fashion in countries with middle to low in-
comes, than in countries with better socio-economic
conditions. This epidemiological scenario reinforces
the immediate need for the planning and development
of effective interventions to prevent the spread of the
problem in these countries®.

BMI has been used in different ways to assess the
impact of interventions on the prevention of childhood
obesity, the mean BMI and BMI/A (classification of
anthropometric status) forms being the most widely
adopted by the studies. This result was similar to that
observed in the literature review conducted by Flod-
mark et al (2006)**, which also includes the skin folds
as notable anthropometric measures. However, the
use of the mean BMI has some limitations in practical
application to children and adolescents, for not taking
into account the at what stage of development they are.
Considering this limitation, the use and interpretation

of this indicator should be performed with caution to
avoid erroneous inferences™. In the pediatric popula-
tion, the use of BMI/A is more suitable, since the indi-
cator takes into account sex, age and stage of develop-
ment of the individuals in childhood and adolescence,
and demonstrates good applicability in clinical prac-
tice through the ease of obtaining measurements, its
low cost and reproducibility® and for presenting good
correlations with the increase of body fat®34,

Although few studies have been successful in ob-
taining changes in anthropometric parameters®*>2",
many were able to make positive changes on un-
healthy eating practices??**?’2%% and others on lifes-
tyle*, which are the main determinants of obesity in
childhood and adolescence. The dietary and lifestyle
changes can prevent the development of other chronic
NCDs*+7 and promote the improvement of long-term
anthropometric indicators, as observed by Black et al
(2010)*, where at the end of the intervention they only
identified an improvement in eating habits and increa-
sed physical activity, but 13 months after the inter-
vention observed a reduction of excess weight among
intervention participants and an increase in the control
group, with a significant difference in proportion. Also
there was a reduction of total body fat percentage and
an increase in lean body mass among the experimental
group when compared to the control. According to Si-
chieri and Souza (2008)*' and King et al (2011), lon-
ger interventions may achieve better results, but can be
costly and difficult to implement®!. There is the need
to implement systematic programs of health education
involving these issues, and not just programs conduc-
ted in a timely manner.

In one meta-analysis, Kamath et al (2008)* also ob-
served that the programs of interventions designed to
prevent excess weight were more effective in promo-
ting changes of eating habits and unhealthy lifestyles.
Improvements in eating habits, increased physical ac-
tivity and reduced time spent in sedentary activities
are important determinants for the prevention of child-
hood obesity, without causing damage in the growth
and development of children and adolescents*“°.

In certain investigations, the intervention time is
short to observe effects on anthropometric indicators,
but it is possible to observe positive changes in eating
behavior and physical activity that may impact on the
prevention of excess weight in the long term. Most of
the selected studies were developed in a period not ex-
ceeding 12 months, possibly limiting the results found
by the authors®. Other studies found that the decline
in adiposity is generally observed in longer studies?!
and involves a large number of participants*'.

This review may be subject to publication bias, due
to the increased interest in publishing studies demons-
trating the beneficial effects of interventions, at the
expense of those studies which do not show positive
results.

To achieve more effective and lasting results, the
strategies used for the prevention of obesity should be
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varied and complex, involving not only the individual,
his school and his family?!, but contemplating far-rea-
ching policies, with the participation of agricultural
industries, food industries, urban planning, transpor-
tation, regulatory agencies, health education, recrea-
tion and culture’. The educational process must also
be continuous and ongoing, and should be reviewed
periodically by professionals specifically trained and
qualified for this purpose.

Given these results, it can be concluded that the
programs of interventions based solely on nutritional
guidance, encouraging physical activity and adop-
ting a healthy lifestyle, and aimed at the prevention
and control of childhood obesity, have been effective
in promoting positive changes in the eating habits of
children and adolescents, but demonstrate limited re-
sults when it comes to promoting changes in the an-
thropometric parameters used for evaluating the effec-
tiveness of the intervention results. Furthermore, it
was noted that interventions aimed at the prevention
and control of obesity are performed only in regions
where the prevalence of obesity is high. Intervention
strategies need to be refined, and should include the
population as a whole, even in areas where the preva-
lence of overweight is still low.

References

1. Mello ED, Luft VC, Meyer F. [Childhood obesity-towards
effectiveness]. J Pediatr (Rio J ) 2004;80(3):173-182.

2. Escrivao MA, Oliveira FL, Taddei JA, Lopez FA. [Childhood
and adolescent obesity]. J Pediatr (Rio J ) 2000;76 Suppl
3:S305-S310.

3. Giugliano R, Melo AL. [Diagnosis of overweight and obesity
in schoolchildren: utilization of the body mass index interna-
tional standard]. J Pediatr (Rio J ) 2004;80(2):129-134.

4. de OM, Onyango AW, Borghi E, Siyam A, Nishida C, Siek-
mann J. Development of a WHO growth reference for school-
aged children and adolescents. Bull World Health Organ
2007;85(9):660-667.

5. World Health Organization. Population-based approaches to
childhood obesity prevention. Geneva: World Health Organi-
zation; 2012.

6. World Health Organization. Global Status Report on noncom-
municable diseases. 2011.

7. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of
obesity and trends in body mass index among US children and
adolescents, 1999-2010. JAMA 2012;307(5):483-490.

8. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ,
Flegal KM. Prevalence of overweight and obesity in the United
States, 1999-2004. JAMA 2006;295(13):1549-1555.

9. Tremblay MS, Katzmarzyk PT, Willms JD. Temporal trends in
overweight and obesity in Canada, 1981-1996. Int J Obes Relat
Metab Disord 2002;26(4):538-543.

10. Chinn S, Rona RJ. Prevalence and trends in overweight and
obesity in three cross sectional studies of British Children,
1974-94. BMJ 2001;322(7277):24-26.

11. Booth ML, Dobbins T, Okely AD, Denney-Wilson E, Hardy
LL. Trends in the prevalence of overweight and obesity among
young Australians, 1985, 1997, and 2004. Obesity (Silver
Spring) 2007;15(5):1089-1095.

12. Wang Y, Lobstein T. Worldwide trends in childhood overwei-
ght and obesity. Int J Pediatr Obes 2006;1(1):11-25.

13. IBGE. Pesquisa de or¢amentos familiares 2008-2009: an-
tropometria e estado nutricional de criangas, adolescentes e

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

adultos no Brasil. Rio de Janeiro: IBGE, Coordenacdo de Tra-
balhos e Rendimentos; 2010.

Johnson BA, Kremer PJ, Swinburn BA, de Silva-Sanigorski
AM. Multilevel analysis of the Be Active Eat Well interven-
tion: environmental and behavioural influences on reductions
in child obesity risk. Int J Obes (Lond) 2012;36(7):901-907.
Doak CM, Visscher TL, Renders CM, Seidell JC. The pre-
vention of overweight and obesity in children and adoles-
cents: a review of interventions and programmes. Obes Rev
2006;7(1):111-136.

Lawlor DA, Benfield L, Logue J et al. Association between
general and central adiposity in childhood, and change in the-
se, with cardiovascular risk factors in adolescence: prospective
cohort study. BMJ 2010;341:¢6224.

Dias Pitangueira JC, Rodrigues SL, Portela de Santana ML
et al. Metabolic syndrome and associated factors in chil-
dren and adolescents of a Brazilian municipality. Nutr Hosp
2014;29(4):865-872.

Mehairi AE, Khouri AA, Nagbi MM et al. Metabolic syndrome
among Emirati adolescents: a school-based study. PLoS One
2013;8(2):e56159.

Sundaram S, Johnson AR, Makowski L. Obesity, metabo-
lism and the microenvironment: Links to cancer. J Carcinog
2013;12:19.

Gonzalez-Suarez C, Worley A, Grimmer-Somers K, Dones
V. School-based interventions on childhood obesity: a me-
ta-analysis. Am J Prev Med 2009;37(5):418-427.

World Health Assembly 5. Global strategy on diet, physical
activity and health. Geneva: World Health Organization;
2004.

Lloyd JJ, Wyatt KM, Creanor S. Behavioural and weight status
outcomes from an exploratory trial of the Healthy Lifestyles
Programme (HeLP): a novel school-based obesity prevention
programme. BMJ Open 2012;2(3).

Black MM, Hager ER, Le K et al. Challenge! Health promo-
tion/obesity prevention mentorship model among urban, black
adolescents. Pediatrics 2010;126(2):280-288.

Johnston CA, Moreno JP, EI-Mubasher A, Gallagher M, Tyler
C, Woehler D. Impact of a school-based pediatric obesity
prevention program facilitated by health professionals. J Sch
Health 2013;83(3):171-181.

Llargues E, Recasens A, Franco R et al. Medium-term eva-
luation of an educational intervention on dietary and physical
exercise habits in schoolchildren: the Avall 2 study. Endocrinol
Nutr 2012;59(5):288-295.

Cunha DB, de Souza BS, Pereira RA, Sichieri R. Effectiveness
of a randomized school-based intervention involving families
and teachers to prevent excessive weight gain among adoles-
cents in Brazil. PLoS One 2013;8(2):e57498.

Sichieri R, Paula TA, de Souza RA, Veiga GV. School ran-
domised trial on prevention of excessive weight gain by dis-
couraging students from drinking sodas. Public Health Nutr
2009;12(2):197-202.

Rosario R, Oliveira B, Araujo A et al. The impact of an inter-
vention taught by trained teachers on childhood overweight.
Int J Environ Res Public Health 2012;9(4):1355-1367.

James J, Thomas P, Cavan D, Kerr D. Preventing childhood
obesity by reducing consumption of carbonated drinks: cluster
randomised controlled trial. BMJ 2004;328(7450):1237.
Gentile DA, Welk G, Eisenmann JC et al. Evaluation of a mul-
tiple ecological level child obesity prevention program: Switch
what you Do, View, and Chew. BMC Med 2009;7:49.

Sichieri R, Souza RA. [Strategies for obesity prevention in
children and adolescents]. Cad Saude Publica 2008;24 Suppl
2:5209-S223.

Hollar D, Messiah SE, Lopez-Mitnik G, Hollar TL, Almon M,
Agatston AS. Effect of a two-year obesity prevention interven-
tion on percentile changes in body mass index and academic
performance in low-income elementary school children. Am J
Public Health 2010;100(4):646-653.

Flodmark CE, Marcus C, Britton M. Interventions to prevent
obesity in children and adolescents: a systematic literature re-
view. Int J Obes (Lond) 2006;30(4):579-589.

The effectiveness of intervention programs
in the prevention and control of obesity in
infants: a systematic review

Nutr Hosp. 2015;31(4):1455-1464

1463



34.

35.

36.

37.

1464

Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a
standard definition for child overweight and obesity worldwi-
de: international survey. BMJ 2000;320(7244):1240-1243.
Sarria A, Moreno LA, Garcia-Llop LA, Fleta J, Morellon MP,
Bueno M. Body mass index, triceps skinfold and waist circum-
ference in screening for adiposity in male children and adoles-
cents. Acta Paediatr 2001;90(4):387-392.

Pietrobelli A, Faith MS, Allison DB, Gallagher D, Chiumello
G, Heymsfield SB. Body mass index as a measure of adiposity
among children and adolescents: a validation study. J Pediatr
1998;132(2):204-210.

Lobos Fernandez LL, Leyton DB, Kain BJ, Vio del RF. [Eva-
luation of an education intervention for childhood obesity pre-
vention in basic schools in Chile]. Nutr Hosp 2013;28(4):1156-
1164.

38.

39.

40.

41.

King L, Gill T, Allender S, Swinburn B. Best practice prin-
ciples for community-based obesity prevention: development,
content and application. Obes Rev 2011;12(5):329-338.
Kamath CC, Vickers KS, Ehrlich A et al. Clinical review: beha-
vioral interventions to prevent childhood obesity: a systematic
review and metaanalyses of randomized trials. J Clin Endocri-
nol Metab 2008;93(12):4606-4615.

Sandhi Maria Barreto, Anelise Rizzolo de Oliveira Pinhei-
ro, Rosely Sichieri et al. Andlise da estrdtégia global para
alimentacdo sauddvel atividade ffsica e sadde, da Organi-
zagdo Mundial de Saidde. Epidemiologia e Servigos de Saiide
2008;14(1):41-68.

Bleich SN, Segal J, Wu Y, Wilson R, Wang Y. Systematic re-
view of community-based childhood obesity prevention stu-
dies. Pediatrics 2013;132(1):e201-e210.

Nutr Hosp. 2015;31(4):1455-1464

Jacqueline Costa Dias Pitangueira et al.





