
 
 

 

 

 

 

 

 

INTEGRATED MASTER DEGREE IN MEDICINE 

 

The status quo of Intervention Methodology on 
Childhood and Adolescent Obesity                             
 
Joana de Magalhães e Vasconcelos 

 

M  
  2019 

 

 

 

 

 

  



 
 

The status quo of Intervention Methodology on 
Childhood and Adolescent Obesity                             

 
 

 
Joana de Magalhães e Vasconcelos 

 

Medical Student at Instituto de Ciências Biomédicas Abel Salazar, University of Porto 

joanavasconcelos@gmail.com 

  

 

Supervisor: Júlia Galhardo, MD, PhD 

 

Consultant Paediatrician 

Physician Associate in Paediatric Endocrinology, Diabetes and Obesity Integrated PhD Researcher, 

Endocrine, Cardiovascular & Metabolic Research Group, Unit for Multidisciplinary Research in 

Biomedicine - Instituto de Ciências Biomédicas Abel Salazar, University of Porto 

jgalhardo@icbas.up.pt 

 

 

 

 

 

 

 

 

 

 

June 2019  

mailto:jgalhardo@icbas.up.pt


 
 

The status quo of Intervention Methodology on 
Childhood and Adolescent Obesity 
 

 

 

Student:  

 

 

 

(Joana Vasconcelos) 

 

 

Supervisor:  

 

 

 

(Júlia Galhardo, MD PhD) 

 

 

 

 

 

 

 

 

 

 

 

05/06/2019 

 



i 
 

ACKNOWLEDGMENTS 

I would like to start by thanking my supervisor Julia Galhardo, MD PhD, for her availability, 

guidance and kind advice, which were essential in the writing of this work.  It was a privilege and 

an honour for me to benefit from her exceptional scientific knowledge, but also her extraordinary 

human qualities.  

I would also like to express my deep gratitude to João Moreira Pinto, MD PhD; Jorge Pinto 

Ferreira, DVM, MSc, PhD, Dipl. ECVPH; Francisco Goiana Da Silva, MD MSc MIM and Rodrigo 

Carvalho, Co-Founder & Managing Partner at Nutri Ventures Corporation, for helping and 

providing essential information for this work.  

I am grateful to my aunt Joana Vasconcelos for proofreading my thesis. I would also like to thank 

Simão, my friends and family for their unfailing support and assistance.  

Last, but not least, to my parents, I express my gratitude for their unconditional support, 

encouragement and patience throughout these years.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ii 
 

LIST OF ABBREVIATIONS 

APCOI – Associação Portuguesa Contra a Obesidade Infantil 
BIs – Behavioural Interventions 

BMI – Body Mass Index (in 
  

  ) 

BMI z-score – BMI standard deviation score  
CCT – Central Coordination Team  
CDC – Centers for Disease Control and Prevention 
CO – Childhood Obesity 
COSI – Childhood Obesity Surveillance Initiative 
DGS – Direção Gerald a Saúde 
ECOG – European Childhood Obesity Group 
EIPAS – Estratégia Integrada para a Promoção da Alimentação Saudável 
EPODE – Ensemble Prévenons l’Obésité Des Enfants  
ESCPG – Endocrine Society Clinical Practice Guidelines  
FDA – Food and Drug Administration  
FOPL – Front-Of-Pack Labelling  
GB – Gastric Banding 
GLP-1 – Glucagon-Like Peptide-1 
GNEIOP – Grupo Nacional de Estudo e Investigação em Obesidade Pediátrica 
HiAP – Health in All Policies 
HVGs – Health Video Games 
IOTF – International Obesity Task Force 
MCCLIs – Multicomponent Comprehensive Lifestyle Interventions  
MD – Mean Difference  
NCDs – Non-Communicable Diseases  
PCBIs – Primary Care-Based Interventions  
PICOS –Population, Intervention, Comparison group, Outcomes, and Setting 
PNPAS – Programa Nacional de Promoção da Alimentação Saudável 
PRISMA – Preferred Reporting Items for Systematic Reviews and Meta-Analysis  
RCTs – Randomized Controlled Trials 
RE-AIM – Reach, Effectiveness, Adoption, Implementation, and Maintenance 
RYGB – Roux-en-Y Gastric Bypass 
SB – School-Based 
SG – Sleeve Gastrectomy 
SHBI – Specialist Healthcare-Based Interventions 
SMS – Short Messaging Service  
SSB – Sugar-Sweetened Beverage / SSBs - Sugar-Sweetened Beverages  
T2D – Type 2 Diabetes  
USA – United States of America 
USPSTF – United States Preventive Services Task Force 
UK – United Kingdom  
WHO – World Health Organization 
WOF – World Obesity Federation



iii 
 

 

CONTENT 
ACKNOWLEDGMENTS ......................................................................................................................... i 

LIST OF ABBREVIATIONS ......................................................................................................................ii 

ABSTRACT ............................................................................................................................................ v 

RESUMO ............................................................................................................................................. vi 

BACKGROUND .................................................................................................................................... 1 

Current data ................................................................................................................................... 1 

Causes & Consequences ................................................................................................................. 2 

Childhood Obesity Prevention & Treatment .................................................................................. 2 

Outcome Measures ........................................................................................................................ 3 

The development of Childhood Obesity Interventions .................................................................. 4 

Objective ........................................................................................................................................ 4 

METHODS ........................................................................................................................................... 5 

RESULTS .............................................................................................................................................. 6 

Healthcare-based interventions ..................................................................................................... 7 

Pharmacotherapy interventions .................................................................................................... 8 

Bariatric Surgery ............................................................................................................................. 9 

Family-based interventions .......................................................................................................... 10 

Community-based Interventions ................................................................................................. 11 

Preschool-care setting .............................................................................................................. 11 

School-based interventions ...................................................................................................... 11 

Technology-based interventions .............................................................................................. 13 

Public Health and Policies ............................................................................................................ 15 

Taxes ......................................................................................................................................... 15 

Labelling and Branding ............................................................................................................. 17 

Together Let’s Prevent Childhood Obesity .............................................................................. 17 

Systems Science ....................................................................................................................... 18 

The Current Situation in Portugal ................................................................................................ 18 

DISCUSSION ...................................................................................................................................... 20 

LIMITATIONS .................................................................................................................................... 23 

CONCLUSIONS .................................................................................................................................. 24 

REFERENCES ..................................................................................................................................... 25 

 

 

 

 



iv 
 

FIGURES 

Figure 1 - PRISMA Flow diagram of study selection ..................................................................... 31 

 

TABLES 
Table I - Endocrine Society Clinical Practice Guidelines – Highlights ........................................... 32 

Table II – Summary of evidence ................................................................................................... 34 

Table III – “Learning” summary presented by the Report “Tackling Obesity - What the UK can 
learn  from other countries” ........................................................................................................ 36 

Table IV – The Mexican Example: Taxing Food and SSBs ............................................................. 37 

Table V – Examples of Industry interference ............................................................................... 38 

Table VI – “Healthy Eating – Challenges and Strategies” – Action points implemented by the 
Portuguese government. ............................................................................................................. 39 

 

ANNEXES 
Annex 1: Extended International Obesity Task Force BMI cut-offs ............................................. 40 

Annex 2: WHO’s weight-for-length charts (Birth to 2 years) ....................................................... 46 

Annex 3: Centers for Disease Control and Prevention normative BMI centiles .......................... 47 

Annex 4: Age-standardised mean BMI and prevalence of childhood obesity by sex and country 
in 2016 .......................................................................................................................................... 49 

Annex 5:  Overweight and obesity prevalence according to the Childhood Obesity Surveillance 
Initiative (2015-2017) ................................................................................................................... 50 

Annex 6: SSB taxation policies around the world ........................................................................ 51 

Annex 7: Systems Science model ................................................................................................. 54 

Annex 8:  Portuguese Childhood Obesity Policies and Interventions according to the World 
Obesity Federation database. ...................................................................................................... 55 



v 
 

ABSTRACT 

 Childhood obesity prevalence is rising worldwide, constituting one of the most serious 

public health challenges of the 21st century. This rise has slowed down and plateaued in high 

income countries, but at a very high level.  Currently, approximately one in five children is either 

overweight or obese (one in three in school-age children in southern European countries). Obesity 

arises from inappropriate behavioural, social, psychological, biological and economic responses to 

an obesogenic environment. It leads to a state of systemic inflammation, having health and 

economic consequences both for the individual and for the whole society. Previously, 

interventions were individual-healthcare-based and focused on weight reduction. More recently, 

comprehensive programmes emerged involving families and communities, and technology, 

pharmacotherapy and bariatric surgery have been gaining particular attention. Current evidence 

supports the need for a multi-level approach. 

 This work is a qualitative systematic review that aims to synthesize available information 

presented in the last decade about interventions on paediatric obesity around the world. An 

electronic research was undertaken using the PubMED database (terms: "childhood" AND 

"obesity” AND “intervention" AND “Review”). The following eligibility criteria were applied: 2-18-

year-old children; outcomes in terms of BMI or BMI z-score; follow-up length ≥ 6 months; 

published in English, Portuguese, Spanish or German, between January 2009 and December 2018. 

In addition to the identified reviews 1–25, reference lists from obtained articles were looked up. 

Relevant Reviews26–41, Articles42–72, Papers73–75, Documents76–79, Guidelines80–83, Reports84–91, 

Websites92–108 were also included as ‘grey literature’ (last search conducted in April 2019). 

 Reviews reported small clinically significant changes (a BMI z-score reduction ≥ 0.20) after 

one or two years follow-up after behavioural interventions and after multicomponent intensive 

healthcare-based or  family-based programmes. School and technology-based programmes didn’t 

lead to clinically significant long term results. Pharmacotherapy and bariatric surgery are not 

recommended for routine use. Ensemble Prévenons l’Obésité Des Enfants is a community 

programme that led to a statistically significant decrease in overweight and obesity in its pilot 

towns. The industry interference remains a major challenge in implementing public health policies.  

 This qualitative review is limited by the quality of the bibliographic references and by the 

heterogeneity of the interventions in this area. 

A multi-level approach based on a ‘health-in-all-policies’ theory supporting local 

programmes must prevail and the whole environment has to be substantially changed, for there 

to be lasting improvements. The Global World has to act en bloc to protect children and to prevent 

obesity. Keywords: Childhood; Obesity; Intervention; Review. 
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RESUMO 

A prevalência de obesidade infantil tem vindo a aumentar mundialmente, constituindo 

um grande desafio de saúde pública do século 21. Atualmente, uma em cada cinco crianças tem 

excesso de peso ou obesidade. Já no sul da Europa, em idade escolar, a proporção é de uma em 

cada três. A obesidade infantil surge devido a uma resposta inadequada a diferentes níveis 

perante um ambiente obesogénico, causando assim um estado de inflamação sistémica que tem 

implicações na saúde e na economia individual e da sociedade. As intervenções nesta área 

passaram de abordagens em meio hospitalar e individualizadas, para programas mais 

abrangentes, direcionados à família ou à comunidade. Recentemente, a farmacologia, a  cirurgia 

bariátrica e a tecnologia têm vindo a ganhar especial atenção. Contudo, a evidência atual apoia a 

necessidade de uma abordagem a múltiplos níveis. 

Este trabalho é uma revisão qualitativa sistemática que visa sintetizar a informação 

disponível sobre intervenções em obesidade pediátrica realizadas no mundo, na última década. 

Foi realizada uma pesquisa eletrónica utilizando o PubMED (termos: «obesidade» E «infantil» E 

«intervenção» E «revisão») e foram aplicados os seguintes critérios de elegibilidade: crianças dos 

2-18 anos; resultados em termos de Índice de Massa Corporal (IMC) ou IMC padronizado pelo 

método z- score; seguimento ≥ 6 meses; em inglês, português, espanhol ou alemão; de janeiro de 

2009 a dezembro de 2018. Além das revisões assim identificadas, foram consultadas as suas 

referências e foi incluída ainda literatura cinzenta (última pesquisa realizada em Abril de 2019). 

Foram relatadas pequenas alterações clinicamente significativas (uma redução do z-score 

do IMC ≥0.20) após um ou dois anos de seguimento, tanto após intervenções comportamentais 

em geral, como após programas intensivos baseados nos cuidados de saúde ou na família. Nos 

programas escolares, e naqueles baseados em tecnologia, não se verificaram resultados 

clinicamente significativos a longo prazo. A utilização de fármacos e de cirurgia bariátrica está 

reservada para casos especiais. Ensemble Prévenons l’Obésité Des Enfants é um programa 

comunitário que levou a uma diminuição estatisticamente significativa do excesso de peso e da 

obesidade infantil nas suas cidades piloto. A interferência da indústria continua a constituir um 

grande desafio para a implementação de políticas de saúde pública. 

Esta revisão qualitativa é limitada pela qualidade da bibliografia selecionada e pela 

heterogenidade das intervenções nesta area.  

A complexidade da reversão desta epidemia pede uma abordagem multinível, que 

contemple o conceito “Saúde em Todas as Políticas” e uma alteração substancial de todo o 

ambiente. É necessaria uma ação conjunta por parte de todo o mundo para proteger as crianças e 

prevenir a obesidade infantil. Palavras chave: Intervenção; Obesidade; Infantil; Revisão. 
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BACKGROUND  

Obesity is an abnormal or excessive fat accumulation that impairs health.109 The most widely-used 

screening measure to identify obesity is Body Mass Index (BMI), calculated by dividing weight (in 

kilograms) by the square of the body height measured in meters (
  

  ).
10,80,81,110–112 Depending on 

the age, there are different methods to measure a body's healthy weight.80,109,113 The World 

Obesity Federation (WOF) uses the extended International Obesity Task Force (IOTF) BMI cut-offs 

to classify paediatric obesity (see Annex 1).113 According to the Endocrine Society Clinical Practice 

Guidelines (ESCPG)80 a child  less than 2 years-old  should be diagnosed as obese if the sex-specific 

weight for length is ≥ 97.7th centile on the World Health Organization (WHO) Child Growth 

Standards114 (see Annex 2). To search for overweight or obesity in children ≥ 2 years and 

adolescents, the Centers for Disease Control and Prevention (CDC) normative BMI centiles should 

be used (see Annex 3). 10,80,81,110–112  The child is then considered overweight if its BMI is ≥ 85th but 

< 95th centile for age and sex and as obese if its BMI is ≥ 95th centile.115,116 Nevertheless, many 

children are on the pathway to obesity when they are within the normal range for BMI-for-age.85  

Current data   

Paediatric obesity prevalence is rising worldwide, constituting one of the most serious 

public health challenges of the 21st century. Currently, approximately one in five children is either 

overweight or obese.82,117 This rise has slowed down and plateaued in high income countries at a 

very high level34,118,119, but in developing, low and middle income countries rates are still 

rising.10,120 The prevalence of overweight and obesity in individuals aged 5 to 19 years-old has 

risen similarly among both boys and girls (see Annex 4): from just 4% in 1975 to just over 18% in 

2016, and approximately 41 million children under 5 years and 337 million children and 

adolescents aged 5-19 years were overweight (213 million) or obese (124 million).11,76,85,118,120 

Additionally, the proportion of children who meet the criteria for severe obesity also continues to 

increase.10 The Nutrition and Food Security Programme of WHO/Europe established the European 

Childhood Obesity Surveillance Initiative (COSI) in 2007 - an ongoing, systematic process of 

collection, analysis, interpretation and dissemination of descriptive information for monitoring 

excess body weight in 6-10-year-old children every three years.121 Data from the COSI 2015-2017 

show that southern European countries have the highest rate of child obesity in this continent, as 

can be seen in Annex 5, despite significant efforts made by these countries in recent years to 

manage and prevent it.121 Approximately 30% of Portuguese school-aged children were 

overweight in 2016 and 12% were obese.85,117,118,122–124 
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Causes & Consequences 

Obesity arises from inappropriate behavioural, social, psychological, biological and 

economic responses to an obesogenic environment.10,82,85,111Epigenetics plays an important role in 

Childhood Obesity (CO) and many of the causal factors of CO are beyond the child’s control.80,82,85 

There are several specific risk factors associated with obesity linked to the family (parental 

obesity, low family income, less cohesive families, absence of one parent) to the mother 

(gestational weight gain, diabetes, depression, overprotection) and to the child (malnutrition, 

rapid infant growth, inadequate physical activity and sleep).10,80,125–127 With globalization and 

urbanization, changes in dietary and physical activity patterns have arisen. Children are exposed 

to ultra-processed energy-dense and micronutrient-poor foods and spend more time on screen-

based and sedentary leisure activities, resulting in an energy imbalance between calories 

consumed and calories expended.128 

Childhood obesity has health and economic consequences for the individual and for 

society as a whole. Obesity leads to a state of systemic inflammation, which might affect any 

organ of the human body leading to a wide range of health consequences including respiratory, 

gastrointestinal, endocrine, cardiovascular, sleep, neurological, orthopaedic and psychiatric 

disorders.11,34,82,85 Paediatric Obesity increases cardiometabolic risk factors and leads to a rapid 

decline in β-cell function leading to the development of a metabolic syndrome and increased risk 

of premature onset of diabetes and other illnesses and their complications.10,15,41,54,82,85,125,127,129–131 

Obese children may also experience behavioural and emotional difficulties and bullying.10 This 

results in stigmatization, poor socialization as well as mental health and psychological 

consequences (depression, mood and eating disorders, suicide ideation, among others) and 

reduced educational attainment.54,85,127,132 CO  is a strong predictor of adult obesity and may leave 

a permanent imprint on adult health.85,111 In a long term perspective, it affects adult 

cardiometabolic health and may lead to a higher prevalence of  atherosclerosis,  cardiac diseases, 

stroke, disability, premature and sudden death, as well as increased risk of developing cancers ( 

breast, ovarian, endometrial, prostate, liver, colorectal among others). Consequently, it 

diminishes lifespan, functional ability and quality of life, and increases the likelihood of adult 

morbidity.76,125,127,133,134 

Childhood Obesity Prevention & Treatment 

The WHO Member States devised the “Global action plan for the prevention and control 

of noncommunicable diseases 2013-2020”, in an attempt to halt the rise in the proportion of 

overweight and diabetic children, among others.135 The “Report of the Commission on Ending 



3 
 

Childhood Obesity”, welcomed by The World Health Assembly, presents 6 recommendations 

addressing governments and stakeholders to reduce the obesogenic environment, namely:   

 “1. Promote intake of healthy foods; 2. Promote physical activity; 3. Preconception and 

pregnancy care; 4. Early childhood diet and physical activity; 5. Health, nutrition and physical 

activity for school-age children; 6. Weight management”.85   

There are different levels of prevention in dealing with CO.40,54,136 Preventive strategies 

may strengthen individuals using person-based educational approaches, and may also strengthen 

communities by building social cohesion and mutual support, stimulating healthy lifestyles for the 

entire community with public policies and campaigns.82 Primary prevention aims to stop the child 

from becoming obese, with education, social and economic policies, and with the improvement of 

local conditions encouraging healthy lifestyles.40,54,136 Secondary prevention involves identifying 

individuals and groups of children with obesity and treating them. In this case, primary and 

secondary health care professionals play a key role. After an extensive evaluation a therapeutic 

plan is usually drawn up involving the acquisition of healthy living habits and a follow-up with 

referral to existing community structures and programmes.40,136 Tertiary prevention helps to 

prevent or reduce the health consequences of CO and to treat secondary causes of obesity. With 

the help of health professionals with different backgrounds, children are usually addressed in a 

multidisciplinary mode and pharmacotherapy may be added. Additionally, the child’s family must 

be included in the treatment.40,54,136 

Outcome Measures 

CO interventions predominantly state their outcomes in terms of BMI or BMI standard 

deviation score (BMI z-score) to report effectiveness of lifestyle interventions. BMI is an attempt 

to estimate an excess of body weight, and age- and sex-adjusted BMI percentile is the accepted 

measure for detecting overweight or obesity in children and adolescents, as explained 

earlier.1,2,10,13,19,20 BMI z-score is a standardized measure of relative weight adjusted for child’s age 

and sex used to simplify comparison across ages. It indicates deviation from the average BMI 

value for their age group and sex in a given reference population.2,4,10,19,20 BMI z-scores are better 

suited for statistical analysis if a continuous measure of relative weight is required, such as to 

assess change in adiposity.137 A BMI z-score reduction of ≥ 0.20 is comparable to a weight loss of 

approximately 5% and it has been considered a suitable threshold for clinically significant change. 

A reduction of ≥0.10 is sufficient to achieve improvement in cardiovascular risk factors, and a 

reduction of 0.25 is needed to achieve metabolic benefits in adolescents who are obese. 2,10,27 

Reviews on the topic also mention results on other anthropometric measures (waist 

circumference, body fat percentage, skinfold thickness, or other indicators of adiposity)10–12,15,41,138 
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and on metabolic parameters (blood lipids, glycosylated haemoglobin), on blood 

pressure1,9,10,19,27,41, as well as on health-related quality of life or behaviour change.8,19  

The development of Childhood Obesity Interventions  

Before the 1970s, management focused primarily on individual-healthcare-based 

interventions and weight reduction. Evidence increasingly showed that a structured theory-based 

lifestyle modification programme combined with behavioural strategies was associated with 

significant reduction in body weight and a reduced incidence of rebound in weight gain. 10,15,29 

With the increase of children with obesity, comprehensive programmes emerged, involving 

dietary and physical activity changes, along with environmental modification. Concurrently,  

family and community-based multidisciplinary approaches, mainly in schools, arrived on the 

scene in the early 1990s offering  promising additional strategies10,15,29,54, but the majority of the 

reviews did not report long-term effects, costs or adverse event outcomes.139 Most recently, 

technology-based, pharmacotherapy and surgical interventions have been gaining particular 

attention.10,12,16,17,29,30,54,86 Current evidence supports the need for a multi-level approach to tackle 

childhood obesity worldwide with multisectoral government and business efforts supporting 

healthy behaviours.11,46,82,84,86 

 

Objective 

This work is a qualitative systematic review that aims to synthesize available information 

of recognized quality presented in the last decade about interventions on paediatric obesity 

around the world.  
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METHODS 

An electronic research was undertaken using the PubMED database as a source of 

information applying the following search terms: "childhood" AND "obesity” AND “intervention" 

AND “Review”. The following PICOS elements (Population, Intervention, Comparison group, 

Outcomes, and Setting)   were considered: “childhood” OR “paediatric” OR “adolescent”; 

“obesity” AND “intervention” OR “program” OR “prevention”; control groups with placebo OR 

with a standard intervention OR without an intervention; anthropometric measures [BMI or  BMI-

z-score] AND prevalence of overweight and obesity at baseline and at the end of the 

intervention/follow-up; “health-care”, “home”, “school”, “community”, “computer”, “internet”, 

“technology”, “environment”, “policy” . 

The articles identified were reviewed manually and the following eligibility criteria 

applied: 2-18-year-old children; outcomes in terms of BMI or BMI z-score; minimum intervention 

length and follow-up of 6 months; interventions delivered in any setting; published in English, 

Portuguese, Spanish or German, from January 2009 to December 2018. Reviews were included if 

they were systematic reviews of Level II studies (randomized controlled studies) or of Level III 

(non-randomized experimental study (controlled pre- and post-intervention study), comparative 

studies with concurrent control groups (observational studies)), and if they reported statistically 

significant results (p-value ≤ 0.05 for a confidence interval of 95%). Reporting no results; reporting 

results only in other outcome measures than BMI/BMI z-score; including interventions targeting 

mainly children < 2 years or with a secondary syndromic cause of obesity; and specifically dealing 

with the treatment of eating disorders or type 2 diabetes (T2D), were all causes of exclusion.  

In addition to the Reviews identified after the database search  1–25 reference lists from 

obtained articles were looked up. Relevant Reviews26–41,  Articles 42–72, Papers73–75, Documents76–

79,  Guidelines80–83,  Reports 84–91, and  Websites 92–108 were also included as ‘grey literature’.  

Reviews and articles assessed the quality of their primary studies and their risk of bias. 

Once most of the interventions mentioned in the reviews have been performed in an unblinded 

way, there is a high risk of performance bias across studies. Withdrawals from the different 

studies were also often reported, possibly leading to attrition bias. 
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RESULTS 

The completed data extraction process resulted in 41 Reviews, which satisfied the inclusion 

criteria. The Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 

checklist was followed in writing this report.140 Figure 1 presents the PRISMA Flow diagram of the 

study selection.  

Interventions implemented and studied worldwide are composed of various elements 

(nutrition education, physical programmes, behavioural interventions), have different targets (the 

child, the family, the community and society) and have been provided by different means 

(medical appointment, school classes, extracurricular activities, internet and video-games, and 

governmental policies).1–25
 

Nutrition education and dieting alone have been considered a non-effective way to 

tackle childhood obesity 23 as it is not associated with positive outcomes in the long term.  Dieting 

may be deleterious in the development of the child and increase the risk of eating behaviour 

disorders.1,7,23 However, incorporating a dietary component in behavioural interventions helps to 

achieve improvements in weight and cardiometabolic outcomes.10,18,41 Physical activity 

interventions alone without other components, are also not efficient in reducing the child’s BMI 

in the long term1,7, but they are also often included in multi-component  interventions, since they 

have other positive effects such as improvements in systolic blood pressure.1,11,12,15,40,41 

Behavioural interventions (BIs)10,19,20,26,41,54  target lifestyle change with self-monitoring and 

positive reinforcement of target behaviours, stimulus control and goal-setting.4,10,19,47  Although 

there is huge variability of the components across interventions, BIs have been often 

recommended to tackle CO since they oppose the obesogenic environment children are exposed 

to.10,19,41,54 Two meta-analyses evaluated this type of intervention targeting 6-1119 and 12-17 20 

year-old children. Trial length ranged from six months to 2420 and to 3619 months. Although both 

meta-analyses reported no clinically significant outcomes19,20  the effect on weight measures 

persisted in trials with 18 to 24 months’ follow-up reaching a clinically significant BMI z-score 

reduction (≥ 0.2).20 The parents involvement, delivery by a trained professional and an increasing 

intensity and frequency seem to improve the efficacy of BIs.10,26,54  Behavioural theories22 and the 

RE-AIM (Reach, Effectiveness, Adoption, Implementation, and Maintenance) Framework  may 

help to increase the quality of the studies.14 Multicomponent comprehensive lifestyle 

interventions (MCCLIs) combine nutrition education, physical activity, and behavioural 

interventions, and have increasingly been used in different environments.1,2,10,19 A meta-analysis 

that evaluated the effectiveness of MCCLI targeting children and adolescents from 2 to 18 years at 
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6,12 and 24 months reported no clinically significant differences in BMI z-scores, although the 

Mean Difference (MD)  was greater after 12 and 24 months.2  

Healthcare-based interventions  

A healthcare-based intervention favours an individual-focused perspective and allows 

interaction between professionals, the child and its family. Interventions in this setting enable the 

monitoring of obesity-related measures and other physiological measurements.4,26 There is a lack 

of consensus on criteria for referral to specialists7,80  and many paediatricians report insecurity 

and uncertainty in managing childhood obesity.27,80–82 Consequently, Clinical Practice Guidelines 

and recommendations have been emerging.80,82 The Endocrine Society Clinical Practice 

Guidelines80 have been summarised in Table I.  

The family physician/general practitioner who follows the child over time may identify if 

he/she is at risk and investigate the family’s beliefs and values.27,42 Primary care-based 

interventions (PCBIs) either did not lead to a BMI z-score reduction12 or only had a marginal effect 

on paediatric obesity (statistically but not clinically significant results were reported27). Effective 

interventions consisted in monthly visits, which imply a higher regularity of health care visits than 

usual.10,26 Some reviews did not calculate the mean BMI z-score change, although they mentioned 

some decreases in BMI z-scores in individual studies.4,7  Strength of evidence to evaluate PCBIs 

was often low, owing to the few studies found12,27 and there is a lack of standardized procedures 

at this level.2,4 Involving the family and starting at early ages increased the effectiveness of 

interventions.4,7   

Specialist healthcare-based interventions (SHBIs) are usually delivered by 

multidisciplinary teams.10 Trained specialists often deliver feedback and counselling about 

behaviour change over an extended period of time, during multiple, regular visits.27,80 According 

to the United States Preventive Services Task Force (USPSTF), the estimated time of contact is 

associated with a significant effect size in this setting.10 Trials with minimal contact time (5 hours) 

were often PCBIs while intensive interventions (> 52 contact hours) were usually SHBIs.10 

Multicomponent, intensive BIs with a total of ≥ 26 contact hours were effective in reducing excess 

weight in children and adolescents after 6 to 12months, resulting in clinically significant (≥ 0.20)  

reductions in BMI z-score (MD change after ≥ 26 contact hours: −0.34  and  ≥ 52 contact hours: 

−1.10).10 The latter also led to improvements in cardiovascular and metabolic risk factors.10 SHBIs 

led to better results after a short follow-up (≤ 12months)2,10 but to similar results compared to 

PCBIs after 24 2 or 30 months.7 
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Pharmacotherapy interventions  

Weight loss drugs may reinforce behavioural intentions that lead to lifestyle change, but 

they are not recommended for routine use54,80 because of their side effects and lack of significant 

clinical effects.10 Adolescents on medical therapy should engage in physical activity, receive 

intensive lifestyle interventions, nutritional education and joint family counselling.1,54 The 

recommendations about anorectic drugs according to the ESCPG have been described in Table I.80 

Several pharmacological interventions that had been tested led to significant BMI 

reduction, but adverse events caused them to be taken off the market (sibutramine, fenfluramine, 

benfluorex, dexfenfluramine, and rimonabant).1,10,65 Novel pharmacological approaches are now 

being studied in adolescent trials35–37,65 but are unlikely to have an impact on paediatric obesity 

management for many years to come.43,65,82  

Orlistat (a reversible gastric and pancreatic lipase inhibitor) has been the only licensed 

medicine approved by the Food and Drug Administration (FDA) for many years for weight loss in 

overweight and obese children (≥12 years) and adolescents with severe weight-related 

consequences and for those who have failed to respond to a lifestyle modification.1,10,35,43,54,65,82 

Metformin (an oral antihyperglycaemic agent of the biguanide class) is currently used in 

participants with T2D, insulin resistance or abnormal glucose metabolism and has been used for 

weight loss in severely obese children (≥ 10 years).1,10,82 Orlistat led to small but statistically 

significant BMI reductions in individual studies compared with placebo10,35,65
, but no significant 

BMI z-score changes have been reported.10 Short-term Metformin treatment also led to modest 

statistically significant BMI reductions10,35,36,82 and a concomitant improvement in fasting insulin 

sensitivity.1,10,35 Pooled results from 6 studies showed a statistically but not clinically significant 

reduction in BMI z-score. On top of that, the effect of this drug dissipated after 12 to 24 weeks of 

discontinuation.10 Long-term outcomes of metformin use are still lacking.10,35 Metformin and 

Orlistat have mild to moderate gastrointestinal adverse effects.10,35  Discontinuation due to 

Orlistat side effects was relatively common (3.2 to 50% 10  and 2 to 33%35).  

Glucagon-like peptide-1 (GLP-1) receptor agonists, such as liraglutide and exenatide 

(insulin sensitizers) are currently FDA approved for the treatment of T2D.67,68 The effect of these 

drugs is glucose-dependent37 and their impact on CO has recently been evaluated.35,36,38,65,67,68  

Exenatide has been classified as safe and well-tolerated 35,38 and some trials have started to report 

significant reductions on the BMI.35 Gastrointestinal side-effects and hypoglycaemic episodes may 

occur 67 and pancreatic consequences need to be better evaluated.35,68 

The following drugs have recently been evaluated as weight loss therapy, but their side 

effects limit their use in the paediatric population. Topiramate (a sulfamate-substitued 
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monosaccharide derivative)65 and Zonisamide (a sulfonamide derivative) 35,36 are antiepileptic 

drugs approved by the FDA for patients ≥ 2 and 16 years old, respectively. Topiramate may also 

be used as migraine prophylaxis for patients ≥ 12 years.65 Their adverse effects are dizziness, 

dysgeusia, insomnia, paraesthesia, constipation, and dry mouth.35 Phentermine (a 

sympathomimetic amine) has been linked to cardiovascular adverse effects.35,36 The combination 

of phentermine with topiramate extended release received FDA approval for adult weight 

management but has high-dosage-related negative effects on motor speed, memory and 

attention.35,37,69 Sustained-release combination of naltrexone (an opioid receptor antagonist) and 

bupropion (an antidepressant catecholamine reuptake inhibitor) was approved in the United 

States of America (USA) and in Europe for weight loss in adults.37 The reported adverse events are 

similar to those described for topiramate.35 

Lorcaserin (a serotonin 5-hydroxytriptamin-2c receptor agonist) has been approved only 

for adult weight management.35,37Methylphenidate (a short-acting psychostimulant) is frequently 

used for the treatment of Attention Deficit and Hyperactivity Disorder and it seems to lead to a 

decreased energy intake. Reviews evaluating their impact on weight loss in children are lacking.70 

Bariatric Surgery  

Currently, bariatric surgery might be considered if the patient has attained Tanner 4 or 5 

pubertal development, is near his expected adult height, has a BMI of ≥ 40 
  

   or ≥ 35
  

   with 

significant extreme comorbidities.80 Other important aspects are mentioned in Table I. Present 

evidence suggests that bariatric surgery is associated with relatively low short-term complication 

rates, leading to sustained weight loss. Nonetheless, there has been much debate over the type of 

patient who would benefit most from this kind of surgery (with or without comorbidities)71,82  and 

over the most appropriate techniques to be used in such surgeries.1,13,80,82   

At the present time, the most common bariatric procedures being used in obese 

adolescent patients are: laparoscopic adjustable Gastric Banding (GB), Sleeve Gastrectomy (SG), 

and Roux-en-Y gastric bypass (RYGB). 1,13 Reviews on the topic reported statistically and clinically 

significant BMI decreases after 6-months 13, 1 year1 13 and sustained reductions (> 10 
  

   ) after 36 

months13 in all procedures performed among adolescents. Laparoscopic adjustable GB has had 

high reoperation and long-term complication rates. Furthermore, it leads to lower BMI decreases 

than SG and RYGB.1 On the other hand, Laparoscopic SG has shown statistically significant 

improvements in the mean body weight72, in obesity-related comorbidities and in body image 

dissatisfaction after a 5-year long follow up.72 However, good long-term outcomes relating to 

effectiveness and safety of undergoing SG in this age range are lacking.1,39,44,71 RYGB leads to the 
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greatest BMI loss. 1,13,71 Thanks to its restrictive and malabsorptive consequences (increased post-

prandial GLP-1 concentrations after the surgery), RYGB avoids the remission of metabolic 

derangements following surgery. What is more, this type of intervention has been considered a 

good choice for patients with T2D.68 A 5-year follow-up showed maintained weight loss, metabolic 

improvement and quality of life enhancement.71  

The most common consequences related to the different types of surgical techniques are 

pouch dilation, leakage and slippage requiring reoperations, nutritional deficiencies, hernias, 

wound infections, small bowel obstructions, cholelithiasis, and ulcers.1,13 39,44,71   

Family-based interventions 

The family is an important mediator of social influences on a child’s development. Parents 

influence children’s behaviours and food environment. Furthermore, parenting style, parental 

support, nutrition knowledge, feeding practices, family conflicts and instability  have an important 

impact on CO.3,19 14,45As a consequence, there is often a strong familial clustering of obesity.14,17,34  

Several systematic reviews reported that greater parental involvement in intervention 

programmes leads to positive effects on CO prevention, to a modest but relevant decrease in the 

children’s BMI, and helps to maintain the positive results over extended periods.1–3,7,14,17,19,27,34 

Family-based interventions may be carried out at an individual or community level. They may 

consist of BIs, MCCLIs, MCCLIs plus parent education (increasing parents’ knowledge of 

parenting, giving them skills to promote positive health behaviours, improving authoritative 

styles), parent-only interventions and family therapy (improving family resources, creating 

optimal emotional climates, building functional family structures, offering behaviourally oriented 

psycho-education). The extent to which children and the family are directly involved in family-

based behavioural approaches may vary widely across interventions.5,17   

Family-based BIs  27 and MCCLIs 5 led to statistically and clinically significant changes after 

a 6-12month follow-up. Being directed towards the whole family 2 , targeting habit changes and 

weight loss in parents and children17, having greater duration and intensity, number and type 

(individual) of sessions  and the use of intent to treat analysis5 were reported as statistically 

significant moderators of effect size. Parent-only interventions have reported similar positive 

effects on BMI compared with family-based interventions including the parent and the 

child.1,3,14,16 These interventions are easier to implement, require fewer resources and are less 

costly 1,3,14,16, but have to target families of children under 10 years of age, 14 and have higher 

dropout rates. 14,34 Because of the small number of trials reporting data about the impact of 

adding parent education to MCCLIs and family therapy  no conclusions can be drawn about their 

effectiveness.3,14,16,17,45   
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Community-based Interventions  

Preschool-care setting 

There is emerging evidence that preschool-based interventions that focus on parental 

knowledge and skills, social support, infant feeding practices, diet, physical activity, and television 

viewing could have some beneficial effect on CO.11,54,82,83 The strength of evidence for obesity 

prevention in preschool-care settings is relatively weak because of the small number of studies 

published.11,22,82 Mentioned preschool-based Randomized Controlled Trials (RCTs) had fair 

methodological quality and often included a secondary home setting.11 Reviews reported little 

positive effects on obesity outcomes or obesity-associated behaviours, but no review reported 

clinically significant reductions on BMI z-score.11,22,54  

Better results were linked to using behavioural theory; having higher quality study design; 

being multicomponent interventions; focusing on the child care centre environment; including 

structured physical activity; educating children, teachers, and parents; promoting parental 

engagement; staff training and wellness; and technical support and training. 11,22,54   

School-based interventions 

The school environment is an important community setting for implementing 

programmes, as children spend most of their day in school and consume a large proportion of 

their daily calories at school. 11,15 Preventive efforts targeting CO have been focusing on School-

based (SB) interventions6, because they provide access to children of different social spheres 11,24 

and affect overall school-children 12,15 in a relatively short period of time. In addition, schools have 

a powerful social network of teachers and peers which may help in programme maintenance. 12,15  

SB interventions usually target elementary or middle school-aged children.6,12 Although 

their efficacy and feasibility have already been the subject of many reviews 2,6,8,9,11,12,15,16,24,40,46, 

there is a huge heterogeneity in terms of design, type, intensity and follow-up length, making it 

difficult to generalize about their effectiveness in preventing obesity.6,11,12,15,24,41 The majority of 

the school-based RCTs mentioned in different reviews have been classified as having good or fair 

methodological quality 11,12 but most of the SB programmes have a duration of a school-year (less 

than 1 year) or less. 6,11,15,23,46  

Some reviews reported positive results in many different outcome measures 6,12,15,28,41,54 

other than BMI/BMI z-score, but a non-significant change in these two outcome measures 9,12 and 

many null results have frequently been reported. 6,11,15,28   

Educational interventions toward healthy eating habits and physical activity alone were 

mentioned as an important strategy to prevent childhood obesity 11,12,15 but had little 12 or no 
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effect 11,15,28  on weight change and didn’t prevent excessive weight gain in children. 15,46  

Significant reductions in BMI z-score and a positive impact on BMI were only reported by 

individual studies. 12  

MCCLIs led to an improvement of these results 6,11,12,28 but often also did not lead to 

clinically significant results, too. Individual studies reported slight reductions of the BMI  in the 

intervention groups 12, a clinically significant decrease in BMI z-score at a short follow-up (10 

weeks after the intervention ended 11) and decreasing overweight incidence and prevalence.15 

However, meta-analyses have been reporting statistically but not clinically significant changes in 

favour of the intervention groups in 9 BMI z-score 12. A 12-month-long school and family based 

MCCLIs reported a non-statistically and non-clinically significant BMI z-score reduction in the 

intervention group, compared with the control group at 15 and 30 months follow up, adding that 

there was no statistically significant difference between groups. 46   

Being MCCLIs9,11,15, implemented for at least an entire school year  9,11 modifying the 

children’s environment and monitoring their behaviour, 9 targeting children < 12 years old, 9,11 

involving teachers and parents6,15, including a secondary home or other community settings 11,16 

and  reporting a single outcome, namely BMI or BMI z-score as the significant outcome 11, were 

reported as increasing the effectiveness of SB interventions.  

School nurses are often the only healthcare providers at schools, and are not only 

connected to students but also with their families. They have an important role at different 

prevention levels11,40 and could contribute to the sustainability and effectiveness of SB 

interventions.8 While evaluating the effectiveness of SB interventions implemented by school 

nurses, statistically but not clinically significant reductions in BMI, BMI z-score and prevalence of 

overweight or obesity8,11 have been mentioned, although positive effects on other outcomes have 

also been reported.11,40  

The USPSTF mentioned insufficient evidence to recommend school-based obesity 

programmes to prevent or reduce it among children.10 One important limitation of SB 

interventions is the fact that although positive outcomes are often achieved, there is frequently a 

regression of the results during the summer.16 Absence of randomization, unbalanced baseline 

characteristics, selection bias and absent sample size calculation were other limitations 

mentioned in this setting.23Many authors mentioned the need for a wider support incorporating 

such interventions11,46 as parental involvement, web-interactive programmes12,15 and 

multisectoral efforts11.  

Reviews that mentioned school-based interventions with other community tools 

(recreation centre policies and programmes, home and family-centred components) showed low 

strength of evidence, since there were few RCTS and no statistically significant reported 
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differences on BMI/BMI z-score. 12,15 Individual studies with good methodological quality  

reported no clinically significant BMI or BMI z-score changes at 2 years follow-up.  11  

Social marketing influences voluntary behaviour and could be used to reduce youth 

obesity.24 A meta-analysis found a small decrease in BMI when studies incorporated five of the 

eight Social Marketing Benchmark Criteria in SB interventions. These interventions were 28% 

more likely to be effective in reducing the prevalence of overweight and obesity24, but the authors 

did not report the impact on BMI z-score.   

Individual studies reported that adding environmental changes (ex: educational posters) 

and reinforcement tools (ex: text messaging) to standard school programming led to statistical 

but not clinically significant lower BMI z-score after 2 years or to null results.11 

Technology-based interventions  

Peer influence may affect prevention programmes and food consumption.48 Modern-day 

social networks typically rely on web-based social media for communication.42 Consequently, 

there is a great opportunity to use youth-friendly and interactive modes of communication, such 

as electronic media and web-based social networks for prevention and treatment. 2,15,25,29,47 

Electronic technology is available in both school and non-school settings, it allows immediate and 

often tailored feedback and has the potential for wide program reach and cost effectiveness.29,42 

Interventions are usually interactive and use an eHealth modality (computer-based programmes, 

e-whiteboards and mobile phone apps, interactive internet sites, social networking media, 

electronic messaging systems, email, chat rooms, video conferencing, games, wireless devices and 

sensors), combined with face-to-face, telephone, group sessions or camp activities.15,21,25,29,42,49 

The majority of the reviews in this area were not able to conclude on the effectiveness of 

the interventions on BMI /BMI z-score.12,15,30,49,51 Some reported no statistically significant BMI 

difference at follow-up2,21,25 and few mentioned statistically but not clinically significant 

improvements in BMI.29,42 Many interventions reported other positive outcomes15,21,25,29,42,49. The 

heterogeneity of the intervention components, the shortness of the follow-up length (< 2 years) 

and the overall poor quality of the individual studies were mentioned as a weakness of the 

interventions majority.2,21,25,29 The lack of data on BMI and BMI z-score changes limited the 

conclusions about the clinical effect of school-based web-interactive interventions (student 

website, internet counselling process or video games)12,15 and parent-focused interventions 21.   

Short messaging service (SMS), e-mails and calls have been used in addition to individual 

or group sessions to promote a behavioural approach, reduce study attrition, promote adherence 

to treatment and give feedback.  High quality RCTs reported no additional effect on BMI. Attrition 
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was attributed to the use of SMS and treatment adherence was often very low.25  

Health videogames (HVGs) came up as an emerging prevention and treatment 

intervention.30,50 They might depend on a stand-alone station, a console, a dance mat or might be 

computer/tablet/ mobile phone-based games.30 There are health educational games (“Nutri 

Ventures – The Quest for the 7 Kingdoms”101) and active videogames or game stations, also 

known as exergames (‘‘Dance Dance Revolution’’30).  Not all exergames are necessarily HVGs 

unless they are used for health purposes. The majority of the commercially available ones are 

exergames.30 Individual studies stated significant differences in obesity related outcomes and 

behaviours but they did not report the effect size statistics or reported outcome differences that 

were not clinically significant. What is more, most of them had a short follow-up.30 A virtual pet 

whose health, happiness and intelligence grows as the child exercises more and reaches lifestyle 

goals,  succeeded in motivating the treatment group to exercise significantly more than their 

peers in the control group, but no significant BMI/BMI z-score changes were reported.51 

Nutri Ventures101  is a Portuguese health educational TV series that has been shown in 

more than 45 countries all over the world. An alliance between the Nutri Venture Corporation and 

Partnership for a Healthier America allowed the United States Public educational system to use 

their materials. Other partnerships between them and Ministries of Education and Health and 

Nutritionist Associations have been formed in Portugal, Hungary, Spain and Brazil. International 

research evaluated the direct impact of this TV series on children’s behaviour and  demonstrated 

that children exposed to Nutri Ventures contents were significantly influenced to choose a 

healthier snack immediately after watching one episode of the series, than children watching 

other TV series.53 Data from a food chain campaign using their products showed that more than 

14% of young consumers replaced unhealthy food by healthy one. However, there are no studies 

evaluating their long-term impact or effect on CO.  

Social media platforms provide online communities for individuals to share weight-

related experiences, resulting in emotional support, self-esteem improvements and resilience to 

stigma.15,31,42,48 No significant BMI or BMI z-score reductions were reported 29,31,55 and the results 

of a recent study are lacking.47Authors often referred to the need for high quality well-designed 

long-term trials. They should target children and their families, examining programme user 

engagement and adherence as well as the relationship between intervention dose and outcomes. 

Risks and potential harms of social media use, such as weight stigma, cyberbullying, Internet 

addiction and sleep deprivation were also outlined.31,42,55  

Table II summarizes the important results presented above.  
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Public Health and Policies  

The World Obesity Federation (WOF) provides an “Interactive Obesity Atlas” 102 and an 

“Extended Country Report 2018” with data about general overweight and obesity prevalence, its 

drivers and impact, policies and interventions. 82 WOF designated five key policy priorities, namely 

obesity as a disease, commercial determinants of obesity, childhood obesity, obesity in universal 

health coverage and weight stigma. WOF developed an e-learning platform (SCOPE) to enhance 

healthcare professionals’ education 103  and called on wider social attitudes, such as the World 

Obesity Day Campaign.  

Existing evidence supports the need for multisectoral efforts (government and business) 

and a multi-level approach to effectively tackle CO worldwide. 11,76 National governments play an 

important role in population-based obesity prevention and may enhance it with a Health in All 

Policies (HiAP) approach.84 

 According to the WHO’s Global Action Plan on Physical Activity 2018-2030 governments 

have to create active societies, environments, people and systems, and encourage greater 

physical activity. Nevertheless, “Increasing physical activity requires a system-based approach – 

there is no single policy solution”.76,89  The Helsinki Statement on Health in All Policies also pointed 

out that “lifestyles and living and working environments are influenced by unrestrained marketing 

and subject to unsustainable production and consumption patterns”.78 Consequently, WHO 

emphasized the need of a multisectoral approach to support intersectoral collaboration, engage 

stakeholders and policy-makers from different areas sensitizing them about health issues, 

promoting cross-sectoral action and policy coherence.87  The private sector also seems to have an 

important role in policy measures, since it may help to increase primary prevention and evidence-

based guidance. 90 

Several public health policies have been discussed worldwide 11,56, but their impact on CO 

has not yet been studied. 74,82 A recent Report 84 presented an overview of some successful policy 

measures and programmes implemented by national and local governments around the globe, 

which have been summarized in Table III.  

Taxes 

One of the significant contributors to the rise in obesity and non-communicable diseases 

(NCDs) is sugar-sweetened beverage (SSB) consumption as well as unhealthy food.75 The WHO 

recommends a comprehensive approach to tackle NCDs, restricting free sugars consumption to 

less than 10% of total daily energy intake.85,141 Consequently, taxes or levies on sugar-sweetened 

beverages (SSBs) have been implemented worldwide. 74,86,104 An updated list of countries where 
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taxation policies addressing SSBs have been implemented, has recently been written by the 

author for an article submitted to British Medical Journal and is available in Annex 6. SSB taxes 

may be financially regressive (lower-income households spend a relatively higher share of their 

income on the tax) 32,74 in contrast to a tax on marketing restricted foods. 56 Mexico is an example 

of such a tax implementation process, as can be seen in Table IV 58,84,142. 

Elimination of industrially-produced trans-fatty acids from the food supply is also one of 

the priority targets identified in the “Draft thirteenth general programme of work - 2019–2023”.87 

In order to ensure the global elimination of industrially-produced trans fat from the food supply 

WHO developed “REPLACE” 107, a six-step action package to guide governments on implementing 

taxes and subsidies to influence the purchase and consumption of food. 74 In addition, the World 

Cancer Research Fund International 105  also developed a report offering guidance about 

implementing robust taxes, exploring common barriers and enablers, based on the experiences 

from countries and local jurisdictions around the world.86 The NOURISHING database keeps track 

of taxes implemented around the world.106  

According to the WHO, higher food prices lead to “lower consumption of affected foods, 

lower overall calorie consumption and lower population-level BMI” 74  and subsidies on fruit and 

vegetables contribute to health-promoting changes in consumption. The European School Fruit 

Scheme, a European subsidy scheme, supported the supply of free fruits and vegetables to 

children in schools, leading to a short term increase in their consumption.74 Therefore, high taxes 

(≥ 20%) seem to decrease obesity on a population level, particularly if combined with additional 

strategies, such as health education and healthy food subsidies  (found in countries like the 

United Kingdom (UK), Ireland, and France 77).59,61 

After Norway implemented a sugar-tax, people crossed the border to buy tax-free 

products. 143 Success or failure of a tax implementation and support depends on public campaigns 

carried out by pro-tax and anti-tax campaigners, underlying the importance of stakeholder 

support, a whole-of-government approach and civil society organizations. Industry interference 

remains a major challenge in developing and implementing taxes57,59,75,86,  which can be seen in 

Table V.74,84   

In 2008 the Japanese government introduced the ‘Metabo’ law targeting metabolic 

syndrome in the general adult population and challenging local governments to lower 

overweight/obesity rates.  But there are no published results showing a significant improvement 

in overweight or metabolic syndrome prevalence. 84 
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Labelling and Branding  

Many countries, are requiring information on front-of-pack labelling (FOPL), to improve 

understanding of the nutrition content and encourage manufacturers to reformulate their 

products.62 Information on FOPL still varies widely between warning labels implemented in Chile 

and the traffic light colour label used in the UK 76, but Nutri-Score has shown the strongest 

evidence towards promoting healthier choices by the consumer compared to other types of 

FOPL.62,88 Cartoon media character branding may affect children’s taste preferences and snack 

selection, but the effect is more evident regarding the intake of less healthy foods.52,53 The 

recently revised Category-Specific Uniform Nutrition Criteria developed by the “Children’s Food & 

Beverage Advertising Initiative” emerged in order to help tackle CO.73 Information on the impact 

of FOPL and Food or Beverage Advertising policies on the reduction of CO is still lacking.  

Together Let’s Prevent Childhood Obesity  

Ensemble Prévenons l’Obésité Des Enfants (EPODE) is an example of a large-scale, 

coordinated, capacity-building programme for communities that has already been used in a 

number of countries worldwide (such as France, Belgium, Greece, the Netherlands, Spain, South 

Australia among others) to implement effective and sustainable strategies to tackle CO.63,64 A 

study that began in 1992 demonstrated that school-based programmes were not sufficient to 

reduce significantly the prevalence of CO and that better results were achieved if a subsequent 

community-based intervention was added, involving many local stakeholders. Consequently, the 

programme was built entailing the following components: political commitment, public and 

private partnerships, community-based actions, and evaluation.63 EPODE targets 0-12-year-old 

children and their families and takes into consideration local environments, childhood settings, 

and family norms, encouraging the adoption of healthy lifestyles and avoiding stigmatisation. The 

EPODE European network and the EPODE international network were created to improve and 

guide the worldwide implementation of community-based interventions based on the EPODE 

methodology.63  

With an evaluation framework, designed by the Central Coordination Team (CCT), and 

with feedback from a scientific committee and local stakeholders, this methodology seems to 

contribute to sustainable community-based interventions. The target population may be 

motivated by social marketing actions based on good evidence, guided by the CCT. There is a 

cooperation between public and private sectors to work together regarding some aspects of CO, 

leading to a strong public-private partnership, which has shown to be an important factor for 

success.63  
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This multistakeholder approach has already shown encouraging results in preventing 

childhood obesity. In eight French towns where the EPODE methodology had been implemented 

there was an overall stabilization in the prevalence of childhood overweight and obesity in France, 

but also a statistically significant decrease of 9.12 % in overweight and obesity in EPODE pilot 

towns, contrasting with a non-significant downward trend of 2 % in the prevalence of childhood 

overweight in other towns. However, there was still an increase in the prevalence of overweight 

and obesity in children from disadvantaged households at national level.63 The article63 reporting 

this results was supported by the Coca-Cola Company. 

Systems Science  

A systems-based approach recognizes the interaction of multiple influences and their 

relationship. As obesity is not only an outcome but may also be a predictor, a systematic review 

presented a CO Systems Science model (see Annex 7). The authors pointed out that the lack of 

long-term studies showing the effect of CO interventions on adult obesity and disease would be a 

critical failure in understanding how to address this epidemic. Other aspects mentioned were the 

lack of studies evaluating how behaviors affect obesity and considering the feedback role of 

obesity to understand how and why individuals tend to regain weight lost.33 

The Current Situation in Portugal  

The Portuguese National Paediatric Obesity Study and Research Group (GNEIOP) emerged 

in 2012 in order to share experiences and develop consensus to improve the delivery of health 

care to children and counter insecurity in managing CO.92 The main goals of GNEIOP are to create 

a national database, to develop integrated and multicentric clinical and epidemiological studies 

and to promote the creation of a European observatory with other European Countries 

represented in the European Childhood Obesity Group (ECOG).92,98  The Portuguese Society 

Against Childhood Obesity (APCOI) is a non-governmental, non-profit organization focused on 

transmitting healthier lifestyles and habits to children, especially those with weight excess. One of 

their projects, “Fruit Heroes”99, encourage children to eat fruit  instead of other lunch snacks, 

giving them fruit for free at school, matching the goals of the European School Fruit Scheme. 74  

After 12 weeks, the program showed promising results, namely  42,3% of the children increased 

the daily fruit consumption100. A long-term evaluation to quantify its impact on CO has yet to be 

performed.99,100  

The Portuguese National Program for the Promotion of Healthy Food (PNPAS), was 

devised by the Directorate General of Health (DGS) in 2012 to improve the nutritional status of 

the population by encouraging the availability of healthy foods.  In their last report they 
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mentioned the last measures taken (see Table VI) and what they expect to implement in the 

future. 91  

The Integrated Strategy for the Promotion of Healthy Eating 2017– 2020 (EIPAS), is the 

first Portuguese intersectoral strategy to promote appropriate dietary habits developed by the 

Portuguese Government (Publication Order No. 11418/2017). It attempts to introduce a HiAP and 

increase the responsibility of policy-makers on health issues.  This strategy brought together 

several ministries (Finance, Internal Affairs, Education, Health, Economy, Agriculture and Ocean 

Ministries) and led to the development of 51 measures, 66,91 in order to change the environment 

where people choose and buy food, to improve the quality and accessibility of the information 

available to consumers, to promote and develop literacy and autonomy for the exercise of 

healthier consumer choice and to promote innovation and entrepreneurship in encouraging 

healthy eating. 79,91 The EIPAS working group is also responsible for continued data collection on 

all ongoing or implemented policies regarding EIPAS, measuring the results and ensuring the 

accountability of the entities involved, and their duty to publish a final report.79 

A recent article mentioned the results of the SSB tax implementation in Portugal, 

affirming that there has been a 7% sales reduction due to price elasticity and reputational effects, 

a revenue of 80 million Euros used by the Portuguese National Health Service funding and a  

reduction of sugar contents of several SSBs, leading to a reduction of total energy intake through 

SSB consumption by the Portuguese population.59,60  The SSB tax has been changed in 2019 59 as 

can be verified in Annex 6.  

The PNPAS publishes a blog about nutrition and healthy-lifestyle called “Nutrimento”108, 

which offers quality materials and tips about healthy eating at low cost, news and simple recipes 

for the population. Its expansion to Twitter, Instagram, Flickr and Youtube displays an attempt to 

reach as many individuals as possible.  In parallel with this effort, three public campaigns 

“Together Against Salt”, “Together Against Sugar”, “Together for Healthy Eating” were released in 

the media and social networks, and public figures mentioned their concern about this health 

issues.91  

PNPAS has established collaboration protocols with some Portuguese municipalities in 

order to encourage the implementation of local strategies to promote healthy eating, like “Grow 

Upwards”.94 “Grow healthy”  is an example of another current Project running in Portugal to 

promote healthy life habits addressing school-aged children covered by the Central Lisbon 

University Hospitals.95 PNPAS also published the “Declaração de Guimarães”, a document 

suggesting lines of action for a food and nutritional strategy by the local government. A School 

Meal Planning and Evaluation System (SPARE) has also been developed. 96 Other policies to tackle 

CO have been implemented in Portugal (see Annex 8) and other interventions are in progress. 97 
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DISCUSSION 

To begin with, it is important to emphasize that the adverse effects of the different 

Interventions were not always reported, but when mentioned they were shown to be small to 

none. Behavioural programmes could have a negative impact on child growth, leading to eating 

and psychological well-being disorders. Pharmacological and surgical interventions and 

technology-based programmes require special attention because of the possible health 

consequences and cyberbullying respectively. However, obesity itself is known to have a strong 

negative impact on the child’s physical and psychological health, so that the benefits of 

prevention and treatment largely surpass possible minor negative effects that these interventions 

could have.  

Secondly, this review demonstrates that Childhood Obesity Interventions have been 

largely discussed and targeted by different Reviews, Competent Authorities and Organizations in 

recent years, although its prevalence is still rising around the World. Consequently, it is pertinent 

to mention significant limitations that were mentioned at different prevention levels and discuss 

what is still lacking and what could be done. 

The effect of the different interventions on reducing children’s BMI is being reported 

more often and the result of implemented policies on consumption is also being mentioned, as 

well as their consequent revenue. However, the financial savings at local, national and global 

level and the positive health impact on the child alone and on society as a whole have been often 

overlooked. Furthermore, interventions and measures have been classified as expensive and 

time-consuming, probably not taking into account the savings in terms of financial costs and 

healthcare professionals’ time that will result from a reduction in the number of children and 

adults at considerable risk of developing associated comorbidities.  

Behavioural and comprehensive multicomponent interventions have been identified as 

key strategies for childhood obesity interventions, leading to statistically significant reductions in 

BMI z-scores and other health-related outcomes. However, the effects of these interventions on 

childrens’ weight outcomes are still very small and are often not sustained.  

When it comes to family-based approaches, it is important to ensure that intervention 

programmes are designed to reach children who are primarily dependent on their parents and 

whose decision-making is largely influenced by them. However, evidence on effective 

interventions in individuals younger than 6 years is limited.  

The starting BMI in pharmacological and surgical intervention trials is usually higher than 

in behavioural ones. Considering the slight effects on weight and the side effects collectively, 

drugs provide small benefit for health outcomes and quality-of-life. 
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The effects of taxes have mainly been analysed by consumption patterns, instead of 

changes in calorie intake, metabolic outcomes, or the impact on BMI. In addition, tax 

implementation was often followed by other policy initiatives, making it difficult to comment on 

its impact on obesity.  

Rate of participation and maintenace in interventions is generally low, often because of 

the stigma surrounding excess weight and the denial of the issue, which shows that the majority 

of those involved may not realize the medical consequences of childhood obesity. The location 

and logistics (transportation, distance to programmes, having to miss school or work) are 

important barriers for families and may also contribute to dropout. Lack of weight loss, perceived 

costs of healthy food, and illness or injury not related to the intervention also led to 

discontinuation.  

Another important limitation is the lack of consensus about the intensity of interventions 

and follow-up-length. Some studies mentioned short-term success and others only reported 

effective results at a 36-month follow-up. In fact, healthy lifestyle and diet habits are based on 

knowledge-attitude behavior patterns, so that programme duration of less than one year is not 

likely to have an effective impact. The majority of the intervention trials mentioned interventions 

with weekly to monthly durations and follow-up lengths of less than 3 years. School-based 

interventions were mainly limited by the length of one school year. The majority of the reviews 

reporting follow-up lengths of 5 years or more were related to bariatric surgery, the intervention 

with the most adverse effects and costs for the child’s family and for the health system.  

The heterogeneity between trials was also often reported as a limitation.  Different 

inclusion criteria, study designs, samples and settings contribute to this heterogeneity and limit 

the ability to combine the studies statistically. The lack of subgroup analysis, namely sex, age, 

ethnicity, degree of weight excess, socioeconomic status, were said to make it difficult to draw 

conclusions regarding differential effectiveness on weight outcomes in different groups. 

Although small programmes with a multidisciplinary approach, social marketing and 

public health measures have been implemented worldwide, the number of successful 

programmes is still low and many multisectoral obesity prevention strategies have failed. 

Consequently, continued efforts are required to design and implement multi-system and 

multicomponent lifestyle interventions tackling childhood obesity. The methodological design of 

interventions implemented at a local base should be more rigorous, namely follow-up duration, 

treatment intensity and standardization on outcome measurements and reporting of reasons for 

loss of follow-up, as well as the intervention costs and adverse outcomes. To minimize holiday-
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time regression of the positive outcomes in school-aged children, additional interventions 

focusing on the family during summer/winter-breaks should be offered.  

Programmes should be available locally or easily accessible by public transport or with 

free onsite parking. Weekend appointments could avoid the withdrawal related to absence from 

work or school.  Culture, family dynamics and traditions and social support should be considered 

in future research as a means to enhance programme participation and effectiveness.  

Future work should address whether engagement within a social network increases the 

programme’s effectiveness and sustainability and if specific features (content, format or device) 

of technology-based interventions could help to improve its effect. However, the use of social 

media as an intervention methodology should be combined with parental involvement and 

privacy protection tools should be developed to minimize risks.  

The pertinence of a paedopsychiatric evaluation as part of the treatment of these children 

and adolescents should also be considered. To reduce stigma and to avoid the labelling of being 

“weight-related interventions” programmes should focus on attaining a healthy lifestyle. 

 It would also be worthwhile to assess the impact of the interventions on adult outcomes 

and behaviours to emphasize the impact of these interventions from a long-term perspective.   

Nonetheless, none of this is enough if the obesogenic environment is not substituted by a 

healthy environment. According to the findings of the various studies, when the child is already 

obese it is difficult to reverse obesity, achieve long-lasting results and prevent comorbidities. 

There is no therapeutic formula proved to be safe and efficient in the treatment of obesity on a 

long-term basis and surgery and pharmacological treatment have significant costs.  Consequently, 

the main focus of paediatric obesity interventions has to be its prevention. The environment in 

which children currently live contributes to unhealthy eating practices and a sedentary lifestyle. 

Interventions requiring individual “self-control” like behavioural changes and lifestyle 

modifications as well as the simple promotion of healthy diet and physical activity alone are not a 

successful way to tackle the obesity epidemic.  

Changes at the environmental level are possible, effective and sustainable and have the 

potential to influence minority and low socioeconomic status groups. To prevent CO, the 

healthiest choice should be the easiest choice (accessible, available and affordable). Interventions 

based on behavioural economics such as the nudge theory should merit further investigation, so 

that people's behaviour would be altered in a predictable way without forbidding any options or 

significantly changing their economic incentives. Instead of banning junk food, displaying fruit at 

eye level counts as a nudge.  In addition, governments should collaborate with the industry to 

promote healthier products and publicity campaigns of healthy behaviors, increasing this 

awareness. Healthy food subsidies and improvement in sports and recreational facilities, as well 
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as teaching children how to cook and how to make healthy choices, would also help foster a 

healthy lifestyle.   

The EPODE European network and the EPODE international network reflect a worldwide 

movement that aims to prevent obesity and is trying to stop the advance of weight-related 

diseases. 63 Interventions and policies have been discussed and implemented, but meanwhile 

thousands of children, future adults, are still becoming overweight and losing years and quality of 

life. Unless childhood obesity is recognized and acknowledged as a global epidemic with serious 

future health and cost consequences, it is unlikely that current local or national actions will 

diminish its prevalence.  

Governments and Organizations have to focus on consistency.  There should not be 

different “Obesity days”, namely the “World Obesity Day” and the “European Obesity day”. In 

addition, society and governments are still strongly influenced by industry influences, which 

hinder the implementation of policies. The presence of the sugar or the food industry as official 

sponsors for Reports on the topic, for important Conferences or TV series, show that there is still 

shortage on financial investment and support for childhood obesity. Moreover, actions as for 

instance crossing the border to buy tax-free products could be avoided if all countries acted en 

bloc against this global epidemic.  

LIMITATIONS 

We are aware that our methodological approach is the major limit of our study. As this is 

a qualitative review, data were collected, examined, and summarized in a narrative format 

leading to a description of results presented in reviews and grey literature. A quantitative meta-

analysis was not performed. Umbrella reviews (overview of reviews) are always limited by the 

quality of the original systematic reviews. Although most of the Reviews mentioned that 

interventions incorporated an RCT or quasi-experimental design, many of those mentioned the 

lack of high-quality studies.  The present review is limited by the heterogeneity of the 

interventions (behavioural, exercise, dietary, etc), and by the fact that they are usually tested in 

unblinded trials. Many of these interventions are composed of multiple components, making it 

difficult to correctly analyse and compare them.  In addition, owing to the amount of current data 

about childhood obesity intervention programmes and the possibility of relevant information in 

different languages other than English, Portuguese, German or Spanish, this review may lack 

information. Our last search for literature was conducted in April 2019.  
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CONCLUSIONS 

The present Review allows Clinicians, Stakeholders and anybody interested in the theme a 

comprehensive overview of what has been done to tackle childhood obesity worldwide, pooling 

relevant statistically significant results of published Reviews on the topic with important current 

information present on relevant Websites and in Reports.  

Prevention and treatment of childhood obesity not only leads to individual health 

benefits, but also to significant socioeconomic and intergenerational benefits. As childhood 

obesity is a multidimensional problem, a systems-science approach must be studied and used in 

order to develop the best strategies to tackle it. Parent-child interactions, community and school 

features, as well as public policies may influence each other in many different ways, but neither 

family nor community-based initiatives alone will be able to reverse the obesity epidemic. The 

whole environment in which the family lives has to be substantially altered, for there to be lasting 

changes. Multisectoral government and business efforts are necessary, operational guidelines for 

relevant stakeholders should be developed, and a multi-level approach based on a ‘health-in-all-

policies’ theory supporting local programmes must prevail. 

The Global World has to act en bloc to protect children and to prevent obesity.  
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Figure 1 - PRISMA Flow diagram of study selection 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA Flow diagram of study selection. Reviews screened, excluded and included in 

the Review (blue boxes). Additional Information included (green boxes). BMI – Body Mass Index; 

BMI z-score – BMI standard deviation score; PRISMA – Preferred Reporting Items for Systematic 

Reviews and Meta-Analysis. 
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Table I - Endocrine Society Clinical Practice Guidelines – Highlights 

Table I. Endocrine Society Clinical Practice Guidelines80 – Highlights.  

A child’s or adolescent’s BMI percentile should be calculated and reviewed at least annually. 

Children with a BMI above the 85th percentile should be evaluated for potential comorbiditiesa.    

Genetic screening is only indicated in specific casesb 

Routine measurements of fasting insulin and laboratory evaluations for endocrine etiologies are 

not recommended, unless the patient’s stature or height velocity are less than expected when 

compared to genetic/familial potential and pubertal stage. 
 

Recommendations on paediatric obesity prevention 

 Based upon comprehensive behaviour changing interventions  

 Clinicians should 

- promote and participate in ongoing interventions  

- encourage schools to provide appropriate education about healthy lifestyles 

- prescribe and support healthy eating habits, encourage healthy sleep, and advise 

children to exercise frequentlyc  

- recommend breast-feeding  

- address the entire family and tackle potential family stressors  

 Community and school-based interventions as a useful tool 
 

Recommendations on childhood obesity management  

 Based upon diet, physical activity and structured comprehensive programmes targeting 

children and families. 

 Clinicians should  

- support significant lifestyle modifications and prescribe a healthy dietd, physical activitye 

and behavioural changes. Healthy eating habits should not only focus on a different 

consumption of specific productsf but should also include portion control, timely regular 

meals and single portion packaging. Sedentary behaviours should be reducedg.  

- be able to recognize key aspects that may contribute to abnormal eating patterns, such 

as stress, loneliness or screen time.  

- investigate unhealthy communication patterns and encourage those that may help to 

improve the child’s or adolescent’s self-esteem. 

- seek psychosocial comorbidities and properly refer them for evaluation. 

 When lifestyle modifications fail to limit weight gain or to ameliorate comorbidities or 

when there is weight regain in obese adolescents, pharmacotherapy interventions or 

bariatric surgery can be offered, as an additional but not alternative support. 
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Pharmacotherapy 

- FDA - approved drugs should only be administered by experienced clinicians who know 

the potential adverse reactions. 

- After 12 weeks on the medication’s full dosage, if there is not a reduction of at least 4% 

BMI/BMI z-score, the drug should be discontinued. 

- Children under the age of 16, who are not obese, must not take anorectic drugs, except 

in the context of clinical trials. 

Bariatric Surgery 

- Surgery may be considered if the patient has attained Tanner 4 or 5 pubertal 

development, is near his expected adult height, has a BMI of ≥ 40 
  

   or ≥ 35
  

   with 

significant extreme comorbidities 

- Surgery is contraindicated in preadolescent children, pregnant or breast-feeding 

adolescents, or if there is substance abuse, an eating disorder, or an untreated 

psychiatric disorder. 

- A psychological evaluation of the family and the child is required. 

- The patient must demonstrate the ability to adhere to the principles of healthy dietary 

and activity habits. 

- An experienced surgeon, a paediatric bariatric surgery centre of excellence and a team 

capable of long-term follow-up must be available. 
 

Legend: a Diabetes Mellitus, Dyslipidemia, Hypertension, Non-alcoholic Fatty Liver Disease, 

Polycystic Ovary Syndrome, Obstructive Sleep Apnea and Psychiatric disorders; b Extreme early 

onset obesity (< 5 years old) and clinical and physical features of genetic obesity syndromes 

and/or a family history of extreme obesity; c Exercise 20 to 60 minutes, at least 5 days per week; d 

Intensive, age-appropriate, culturally sensitive and family-centred; e Encourage a minimum of 20 

to 60 minutes of moderate to vigorous physical activity daily; f Reduce the consumption of fast 

food, high fat, saturated dietary fat, high sodium or processed food, added table sugar and sugar-

sweetened beverages and high-fructose corn syrup. Increase the consumption of vegetables, fruit 

and water.  Consumption of whole fruit should be prefered as opposed to fruit juices, as well as 

dietary fiber, fruit and vegetables; g Screen time must not exceed 2 hours per day. BMI – Body 

Mass Index (
  

  ); BMI z-score – BMI standard deviation score; FDA – Food and Drug 

Administration.   
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Table II – Summary of evidence 

Table II. Summary of evidence. 

Interventions 
(Related articles) 

Clinically significant 

(BMI z-score reduction ≥0.20)
 

Additional 

Information 

Adverse events & 

Side effects 

Nutrition education & 

dieting alone
1,7,23

 

-  Not efficient in the long 

term 

Eating behaviour 

disorders 

Physical activity 

alone
1,11,12,15,40,41

 

-  Not efficient in the long 

term 

-  

Behavioural 
4,10,14,19,20,26,41,47,54

   

√ 

>12 y: 0.34 [18-24 m] 
20

 

(6 -11 y: 0.06
19

) 

BMI reduction (MD):  
. 
6-11 y : 0.53 

19
; 

.
 >12y:  1.49 [18-24 m ] 

20
  

-  

Multicomponent 

Comprehensive 

Lifestyle 
1,2,10,19

  

X 

(0.12 [6 m]; 0.16 [12; 24 m] 
2
) 

BMI reduction (MD):  

0.99  [6 m] ;  

0.67[12 m];  

0.96 [24 m] 
2
 

-  

Healthcare-based 
2,4,7,10,12,26,27,34,42,80–82

 

√ 

Multicomponent intensive BIs  

[6-12 m]
10

  

≥ 26 contact hours: 0.34,  

≥ 52contact hours: 1.10  

 

[≤12 m] 
2,10

:  

SHBIs > PCBIs 

 

[24m] 
2
 [30m]

7
:  

SHBIs =PCBIs  

Stigma; eating 

behaviour 

disorders; delay in 

medical 

appointment; 

financial costs 

Pharmacotherapy 
1,10,35–38,43,54,65,67–70,80,82

 

 

X 

(MET: 0.10, the effect 

dissipated after 12 to 24 

weeks of discontinuation
10

)  

 

Not recommended:  

T+Z
35,36,65

 (in patients without 

underlying seizure disorders); 

P 
35,36

, P+T 
35,37,69

; N+B 
35,37

 

  

BMI reduction (MD): 
. 
OR: 0.50 - 0.94 

10
,  

         0.50 - 4.00
35

,  

         0.55 
65

 
.
 MET: 0.17- 1.80 

35
,     

           0.86
10

,   

           1.1 
36

 
.
GLP1RA:  1.1 - 1.7 

35
 

 

FDA –approved  for 

weight loss in children 

(≥12y): OR 
1,10,35,43,54,65,82 

 

Discontinuation rates:  

OR: 3.2 - 50% 
10

, 2 -33%
35

 
 

Lack of data:  

MP
70

, LOR 
35,37

 

Gastrointestinal 

adverse effects: OR, 

MET, GLP1RA, N+B;  

hypoglycaemia: 

GLP1RA;  

headache: GLP1RA, 

N+B;  

paraesthesia: T+Z;  

dizziness, insomnia,  

constipation, 

dyseguesia, dry 

mouth: T+Z, N+B; 

CV effects: P; 

effects on motor 

speed, memory and 

attention: P+T.  

Bariatric Surgery  
1,13,39,44,68,71,72,80,82

 

  

-  

 

BMI reduction (MD): 

13.5 [12 m] 
1
; 

GB < SG < RYGB
13

; 

 

RYGB: the best choice 

for patients with T2D
68

  

 

Lack of data about 

laparoscopic SG 
1,39,44,71

 

Pouch dilation, 

leakage, slippage;  

nutritional 

deficiencies; 

hernias; wound 

infections; 

obstructions;  

cholelithiasis; 

ulcers;  

re-operation; 
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Interventions Clinically significant 

BMIa z-score reductionb 

Additional Information Risks & Harms 

Family-based 
1–3,5, 

7,14,16,17,19,20,27,34,45
 

 

√ 

BIs: 0.37 [6-12m] 
27

  

MCCLIs: 0.47 [6-12m] 
5
 

Parent-only : 0.10 
3
 

Lack of data: 

MCCLIs + Parent 

education 
3,14,16,17,45

; 

Family therapy 
17

 

High  drop-out 

rates Parent-only: 
1,3,14,16

 

Pre-school-based 
11,22,54,82

 

/ Lack of data
11,22,54,82

 -  

School-based 
2,6,8–

12,15,16,18,23,24,28,40,41,46 
 

X 

0.05
12

; 0.10 (SN
8
)  

 

BMI reduction (MD):  

0.30 
12

, 0.48 (SN) 
8
,  

0.25 (≥ 5 SMBC) 
24

  

Lack of data:   

+ other community 

components 
11,12,15

, 

Social Marketing
24

, 

Environmental changes
11

 

-  

Technology based 
31,41,87,89, 

92,93,49,53,57,61,65,75,85,86
 

X Lack of data 
12,15,29–

31,42,47–49,51,55
 

Stigma; 

cyberbullying; 

Internet addiction; 

sleep deprivation. 

Legend: √ = Statistically and clinically significant results were reported; X = No statistically or 

clinically significant results were reported; / Lack of data; - No relevant information found;  [m] 

follow-up length in months; BIs - Behavioural Interventions; BMI – Body Mass Index (
  

  ); BMI z-

score – BMI standard deviation score; CV - cardiovascular; ER- extended-release; FDA – Food and 

Drug Administration; GB - Gastric Banding; GLP1RA - GLP-1 receptor agonists; LOR - Lorcaserin; 

MCCLIs - Multicomponent Comprehensive Lifestyle Interventions; MD - Mean Difference; MET - 

Metformin; MP - Methylphenidate; N + B - Naltrexone + Bupropion SR; OR - Orlistat; P - 

Phentermine; P + T - Phentermine + Topiramate ER; PCBIs - Primary Care-Based Interventions; 

RYGB -Roux-en-Y Gastric Bypass; SG - Sleeve Gastrectomy; SHBI - Specialist Healthcare-Based 

Interventions; SMBC - Social marketing benchmark criteria; SN - School Nurses; SR - Sustained-

release; T+Z - Topiramate + Zonisamide; y - year-old children.  
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Table III – “Learning” summary presented by the Report “Tackling Obesity - 

What the UK can learn  from other countries” 

Table III. “Learning” summary presented by the Report “Tackling Obesity - What the UK can 

learn  from other countries” 84. This report is a review published by members of 2020health, an 

independentsocial enterprise, which was sponsored by the company AB sugar, so that it has to be 

interpreted with caution. The authors mentioned strong evidence for local level aspects and 

limited evidence at a national level.84 

Legend: UK – United Kingdom.  

A health-in-all-policies approach is important at national and local level. 

National policies on school-based education, health and wellbeing may enhance local action on 

obesity prevention. 

Taxation can encourage manufacturer reformulation of products to healthier options and can 

create additional revenues for government. 

Strong local leadership on obesity prevention from local actors and stakeholders is crucial 

Local actors need to be informed about the social determinants of obesity within their locality, in 

order to enhance intervention implementation. 

Multisectoral coordinated programmes across multiple environments have shown better results 

and help to address health inequalities. 

Public-Private Partnerships play an important role. 

Raised health literacy and improving access to drinking water are key aspects. 

Barriers to obesity prevention in the UK: 

• Initiatives undertaken without evaluation processes (limiting their implementation elsewhere) 

• The price gap between unhealthy food  (often cheaper) and healthier options  

• School-only-based interventions without long term effects, discouraging stakeholders 

• Opt-out by many publicly funded schools (academies and free-schools) of health-supporting 

initiatives, such as food technology (cooking), is a major impediment to health literacy and the 

implementation of schemes in the vein of Ensemble Prévenons l’Obésité Des Enfants. 
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Table IV – The Mexican Example: Taxing Food and SSBs 

Table IV. The Mexican Example: Taxing Food and SSBs 

In 2014, the government implemented a tax on SSBs and another one on non-essential energy-

dense foods. 84,142 

Purchases of taxed SSBs suffered a reduction of 6 to 12% mostly in subgroups, namely lower-

income households, urban areas and households with children. In 2017 there was still a decrease 

in purchases of taxed beverages. 84,142 The 16.2% increase found in water purchases during the 

same period, was higher in households with adults only.58 

The food tax led to a 5-10% reduction in purchases of taxed foods, mainly in low socioeconomic 

households and those with high consumption of taxed foods and beverages.No change in 

purchases of untaxed foods was observed. 84,142 

Taxes did not lead to less jobs within food and beverage manufacturing industries or in 

commercial stores.84 

Legend: SSBs – Sugar-Sweetened Beverages. 
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Table V – Examples of Industry interference 

Table V. Examples of Industry interference 

Denmark Denmark was the first country in the world introducing a tax on saturated fats 

in 2011. This tax was abandoned in 2012 after criticism from industry. 74  

Finland Finland had a tax on sweets and non-alcoholic beverages since 1926. In 2000 

the sweets component was abandoned and in 2010 a “sweets tax” was set up. 

Once the impact of the tax was not formally evaluated the industry was able 

to  bash it and the tax has been abolished in 2017.74,84  

Hungary In 2011 a public health product tax (including products for which healthier 

alternatives were available) was introduced, encouraging healthier food 

consumption and product reformulation. The industry was able to exempt fast 

food, chips and bakery products and again argued against the tax (because of 

product discrimination and possible job and income losses). A health and 

financial impact assessment conducted with the support of the WHO Regional 

Office for Europe reported a 27% decrease on the sales of products affected 

by tax and a 20–35% decrease in consumption, in addition to a positive 

product reformulation, an improvement on nutrition literacy and substitution 

of taxed products by healthy alternatives.74 The tax was considered a 

success.84 

China SSB consumption is increasing dramatically, once companies are increasingly 

targeting emerging markets to make up for diminishing sales in high-income 

countries.75,86  

Legend: WHO – World Health Organization; SSB - Sugar-Sweetened Beverage. 
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Table VI – “Healthy Eating – Challenges and Strategies” – Action points 

implemented by the Portuguese government.  

Table VI. “Healthy Eating – Challenges and Strategies”- Action points implemented by the 

Portuguese government.91 

 
 
 
 

  

Prohibit the sales of high -sugar, -salt and -fat products in all vending-machines (2016), as well as 

in all bars, cafeterias and buffets (2017), in all institutions of the Portuguese National Healthcare 

Service. 

Develop the first Portuguese intersectoral strategy to promote healthy habits: “The Integrated 

Strategy for the Promotion of Healthy Eating 2017–2020” 

Request that the bread and baking industry and the SSBs manufacturers and retailers reduce the 

maximum salt and sugar content and portion size. 

Elaborate collaboration protocols with the Association of Bakeries, Pastry and Related Industries 

to reduce the salt content in bread and the trans fatty acids content in pastry products.  

Apply a special consumption tax on all sugar-sweetened beverages.  

Create a working group to develop balanced meals for all hospitals of the National Healthcare 

Service, including vegetarian options.  

Establish a partnership with Social Security in order to modify the food supply of the Operational 

Program to Support the Neediest People. 

Sign collaboration agreements with all four major Portuguese television stations and public 

transport companies to ensure health promotion and disease prevention communication 

campaigns. 

Invest in promotion of literacy, through a blog called “Nutrimento” and public campaigns with 

public figures.  

Suggest lines of action for a local food and nutritional strategy (“Declaração de Guimarães”). 

Develop a School Meal Planning and Evaluation System. 
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Annex 1: Extended International Obesity Task Force BMI cut-offs 

Cut off-points for exact ages by month from 2 to 18 years that match the definition of overweight, 

obesity and morbid obesity in adults, namely BMI ≥25,  ≥30 ,  and ≥35 
  

   , respectively. 113   

BMI – Body Mass Index (
  

  ). 

a) For females 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



41 
 

 
 
 
 
 



42 
 

 
 

 

 

 

 



43 
 

B) For Males 
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Annex 2: WHO’s weight-for-length charts (Birth to 2 years)    

A) Girls percentiles                                                                    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B) Boys percentiles  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A child  less than 2 years old  should be diagnosed as obese if the sex-specific weight for length is 

≥ 97.7th centile on the WHO Child Growth Standards. 80,114 
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Annex 3: Centers for Disease Control and Prevention normative BMI 

centiles 

A) BMI-for-age - Girls Growth Chart  

 

The child is considered overweight if its BMI is ≥ 85th but < 95th centile for age and sex and as 

obese if its BMI is ≥ 95th centile.115,116  BMI – Body Mass Index (
  

  ) 
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B) BMI-for-age - Boys Growth Chart  

 
 
The child is considered overweight if its BMI is ≥ 85th but < 95th centile for age and sex and as 

obese if its BMI is ≥ 95th centile.115,116  BMI – Body Mass Index (
  

  ) 
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Annex 4: Age-standardised mean BMI and prevalence of childhood obesity 

by sex and country in 2016  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Age-standardised mean BMI and prevalence of childhood obesity by sex and country in 2016. 

From the article “Worldwide trends in body-mass index, underweight, overweight, and obesity 

from  1975 to 2016: a pooled analysis of 2416 population-based measurement studies in 128.9 

million children, adolescents, and adults”.118 5-19-year-old children and adolescents. Obesity 

defined according to the WHO growth reference. Creative Commons Attribution License (CC BY). 

BMI – Body Mass Index (
  

  ); WHO – World Health Organization.  
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Annex 5:  Overweight and obesity prevalence according to the Childhood 

Obesity Surveillance Initiative (2015-2017) 

 

 
 
 
Overweight and obesity prevalence according to the Childhood Obesity Surveillance Initiative 

(2015-2017)121. 7 to 9-year-old children. Overweight and Obesity definition based on WHO 

definition.  

Legend according to the report121: 

“Figures refer to children belonging to the following age groups:  

- 7-year-olds: Bulgaria (BUL); Czechia (CZH); Denmark (DEN); Estonia (EST); Finland (FIN); Georgia 

(GEO); Greece (GRE); Hungary (HUN); Ireland (IRE); Lithuania (LTU); Latvia (LVT); Malta (MAT); The 

former Yugoslav Republic of Macedonia (MKD); Montenegro (MNE); Moscow city (RUS); Portugal 

(POR); Spain (SPA); Serbia (SRB); Slovakia (SVK); Slovenia (SVN); Tajikistan (TJK); Turkmenistan 

(TKM); Turkey (TUR)  

-  8-year-olds: Albania (ALB); Austria (AUT); Croatia (CRO); France (FRA); Italy (ITA); Norway (NOR); 

Poland (POL); Romania (ROM); San Marino (SMR); Sweden (SWE)  

-  9-year-olds: Cyprus (CYP); Kazakhstan (KAZ)” 
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Annex 6: SSB taxation policies around the world  
 

Country Introduced Target Type of tax Rate of tax 
(US$) 

Norway  

 

1924 

 

 
2019 

 

Non-alcoholic beverages  

- Containing added sugar or sweeteners  

- Syrup concentrates 

Prepared products  
Concentrate (syrup)  

Concentrate (based on fruit, berries or vegetables without 

added sugar)    
Juice and Syrup based on fruit, berries or vegetables without 

added sugar  

Specific 

excise 

 

$0,40 /L 

$2,43/L 
$0,56/L 

$ 3,42/L 

$1,19/L 
 

$0,20/L 

Finland  1940 

2011 
2014 

Sugar-sweetened beverages & juices  

Sugar-sweetened beverages & juices  
Sugar-free soft drinks, mineral waters   

Sugar-sweetened beverages & juices  

Specific 

excise 

$0,26/L   

$0,08/L   
$0,13/L 

$0,26/L   

Ireland 19751992 
2018 

Soft drinks 
Non-alcoholic, water  and juice based  drinks with an added 

sugar content   

- Increased tax for drinks with sugar content > 

8g/100ml 

- Normal tax for drinks with sugar content > 

5g/100ml 

- Drinks with sugar content <5g/100ml 

Specific 
excise 

$ 0,73/L 
 

 

$0,34/L 
 

$ 0,23/L 

 
No tax  

Chile  1979 

2014 
 

Alcoholic and non-alcoholic beverages  

Non-alcoholic beverages with added sugars and sweeteners 

- Sugary drinks containing >6.25 g sugar/100 ml 

- Sugary drinks containing <6.25 g sugar/100 ml 

- 100% fruit juice,  dairy-based beverages and 

unflavoured water 

Ad valorem 

excise  

15%  

13%  
18%   

10%  

No tax  

Samoa 1984 
2008 

Soft drinks and carbonated beverages 
 

Specific 
excise 

$0,12/L 
$0,17/L 

Northern 

Mariana Islands 

1995 Sugar-sweetened beverages excluding milk, 100% fruit juices, 

water  

 

Specific 

excise 

$0,00014/L  

+ $0,005 per 

beverage 
container 

American 

Samoa 

2001 Soft drinks, non-alcoholic beverages or syrups  Specific 

excise 

$0,42/L 

French 

Polynesia 

2002 Sweetened drinks Specific 

excise 

$ 0,38/L  

Marshall Islands 2003 Imported carbonated drinks  Specific 
excise 

$0,56/L 

Fiji 2007 

 

 
 

 

 
2011 

 

2016 

Non-alcoholic beverages with added sugars or sweeteners, 

powders and preparations, flavoured and coloured sugar syrups 

- locally produced sweetened beverages  

- imported powders and preparations  

 
 

- locally produced sweetened beverages  

- imported sweetened beverages  

 

 

Specific 

excise 
Ad valorem 

excise 

Specific 
excise 

Ad valorem 

excise 

 

 

$0,15/L  
10%  

 

 
$0,17/L 

10% 

15 %  

Nauru 2007 Imported products with added sugars, carbonated drinks  Ad valorem  
excise 

30% 

Hungary 2011 

 
 

Sugar-added drinks,  syrups or concentrates for soft drinks 

- Soft drinks with > 8g of sugar/100mL  

- Syrups or concentrates for soft drinks  

Specific 

excise 

$ 0,05/item 

$ 0,03/L 
$ 0,71/L  

France  2012 
2019 

Non-alcoholic beverages with added sugar or artificial 
sweeteners 

Non-alcoholic beverages with 

 

- ≤1Kg sugar/ 100mL 

- 10-11Kg of added sugar /100mL 

- >15Kg of added sugar /100mL 

 

Specific 
excise 

$0,85/L  
 

Sliding scale 

tax 
$0,034/L 

$0,18 /L 

$0,27 /L  
+ $2,29/ Kg of 

sugar added 

Mauritius 2013 
2016 

Sugar sweetened non-alcoholic beverages  
Any non-alcoholic beverage containing sugar 

Specific 
excise 

$ 0,0008/g of 
sugar 

Tonga 2013 Carbonated  and other non-alcoholic beverages, with added 

sugars or sweeteners  

 

Specific 

excise 

 
 

$ 0,50/L 
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Country Introduced Target Type of tax Rate of tax 

(US$) 

Cook Islands  

2013 

2014 

 

Import duty  on sweetened drinks 

Non-alcoholic beverages with added sugars  

Ad valorem 

excise 

Specific 
excise 

15%  

$ 6,78/kg of 

sugar 

Kiribati 2014 Non-alcoholic beverages (drinks and fruit concentrates) with 

added sugar 

Ad valorem 

excise 

40% 

Latvia 2014 Non-alcoholic beverages with added sugars or sweeteners Specific 

excise 

$ 0,086 /L 

Mexico 2014 Sugar-sweetened beverages (excluding milks or yogurts)  Specific 
excise  

$ 0,053/L  

USA  

St Helena (CA) 

2014 Carbonated drinks with ≥15 g sugar/L   Specific 

excise 

$1,00/L  

 

Barbados 2015 Carbonated soft drinks, juices with added sugars and SSB  

(exempts 100% juice, coconut water, and plain milk) 

Ad valorem 

excise 

10%  

 

USA  

Berkeley (CA) 

2015 Sugar-sweetened beverages (excluding meal-replacement and 

dairy drinks, diet sodas, fruit juice, and alcoholic beverages) 

Specific 

excise 

$ 0,34/L 

 

The Navajo 

Nation 

2015 Minimal-to-no nutritional value food items, including  sugar-

sweetened beverages (junk food tax)   

Ad valorem 

excise 

2%  

Dominica 2015 Non-alcoholic beverages with added sugars or sweeteners (soft 

drinks and energy drinks) and foods with high sugar content  

Ad valorem 

excise 

10% 

 

Vanuatu 2015 Carbonated beverages with added sugars or sweeteners Specific 

excise 

$0,47/L 

Belgium 2016 

 
 

 

All soft drinks with added sweeteners, any substance intended 

for the use of manufacturing soft drinks 

- Liquids 

- Powders  

Specific 

excise 

$0,08/L 

 
$0,47/L 

$0,78/100kg 

Ecuador 2016 Non-alcoholic everages and juices with < 50% fruit content 

- Beverages  with <25g of sugar/L 

 

- Beverages  with >25g sugar/L 

 
Ad valorem 

excise 

Specific 
excise 

 
10%  

 

$0,18/100g of 
sugar 

Brunei 2017 Sugar-sweetened beverages with >6g total sugar/100mL Specific 

excise 

$0,28/L 

Bahrain 2017 Energy drinks 

Soft drinks 

Ad valorem 

excise 

100 % 

50 %  

Saudi Arabia 2017 Energy drinks 

Carbonated drinks 

Ad valorem 

excise 

100 %  

50 %   

Portugal  

 

2017 

 
 

2019 

Drinks with sugar contents  

- < 80 g/L of final product  

- 80 g/L of final product  

Drinks with sugar contents  

- < 25g/L of final product 

- 25-50g/L of final product 

- 50-80g/L of final product 

- >80g/L of final product 

Specific 

excise 

 

$0,10/L   
$0,20/L 

 
$0,015/L   

$0,07/L   

$0,09/L   
$0,23/L   

Spain 

(Cataluña) 

2017 Non-alcoholic beverages with 

- 5–8g of sugar for every 100ml 

- > 8g of sugar for every 100ml 

Specific 

excise 

 

 $0,09/L 

 $0,14/L 

United Arab 

Emirates 

2017 Energy drinks 

Carbonated drinks (except sparkling water) 

Ad valorem 

excise 

100 %  

50 %  

USA  
Cook County 

(IL) 

2017 Non-alcoholic beverages with added sugars or sweeteners Specific 
excise 

$ 0,34/L                          

USA 

 Boulder (CO) 

2017 Any non-alcoholic beverage which contains at least 5 grams of 

caloric sweetener per 12 fluid ounces 

Specific 

excise 

$ 0,68/L  

USA  

Albany (NY) 

2017 Non-alcoholic beverages  with added caloric sweetener 

(exempts 100% juice, artificially sweetened or alcoholic 
beverages, infant formula, milk products, and medical drinks) 

Specific 

excise 

$ 0,34/L  

USA  

Philadelphia 

(PA) 

2017 Non-alcoholic beverages,  syrups or concentrates sweetened by 

any form of caloric, sugar-based sweetener or any form of 

artificial-sugar substitute 

Specific 

excise 

$ 0,53/L 

USA 

Oakland (CA) 

2017 Sugar-sweetened beverages (exempts 100% juice, artificially 

sweetened or alcoholic beverages, infant formula, milk 

products and medical drinks) 

Specific 

excise 

$ 0,34/L  

          

Thailand 2017 Drinks with added sugar and natural sugar, excluding non-
sugar sweeteners   

- Beverages with > 6 g of sugar per 100 ml  

 

Ad valorem 
excise (will 

increase in 

two phases) 

 
 

20-30%  
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Country Introduced Target Type of tax Rate of tax 

(US$) 

Sri Lanka 2017 Sweetened beverages 

 

Specific 

excise 

(whichever is 
higher) 

$0,003/g of 

sugar or 

$0,08/ L  

India 2017 Beverage based on fruit pulp or juice 

Flavored and sweetened aerated waters  

Ad valorem 

excise 

12% 

40%   

USA  
Seattle (WA)  

2018 Sugar- sweetened beverages (exempts diet sodas, milk-based 
products, & fruit juice) 

Specific 
excise 

$ 0,62/L  
  

Bermuda 2018 Soft drinks, flavoured waters, syrups containing sugar or other 

sweeteners and sugar confectionery not containing cocoa 

Ad valorem 

excise 

50% 

USA 
San 

Francisco(CA) 

2018 Sugar-sweetened beverages , syrups and powders , containing 
added sugar and > 25 calories per 12 ounces (excluding 100% 

juice, artificially sweetened or alcoholic beverages, infant 

formula, dairy products and medical drinks) 

Specific 
excise 

$ 0,34/L 
 

South Africa 2018  Sugar- sweetened beverages with > 4g of sugar /100ml  Specific 
excise  

$0,002/ g of 
sugar  

United 

Kingdom 

2018 Non-alcoholic, water and juice based  drinks with an added 

sugar content  

- Beverages  with sugar content <5g/100ml 

- Normal tax for drinks with sugar content > 
5g/100ml 

- Increased tax for drinks with sugar content > 

8g/100ml 

Specific 

excise 

 

 

No tax 

$0,24/L 

 

$0,32/L 

Philippines 2018 Sugar- sweetened beverages   

- using sugar and artificial sweeteners  

- with high-fructose corn syrup 

Specific 
excise 

 
$0,12/L 

$0,24/L  

Estonia 2018 

 

 
 

2019 

Nonalcoholic beverages  

- with sugar content of 5–8 g/ 100 mL or with only 

artificial sweeteners  

- with artificial sweeteners and 5-8 g sugar/100 mL 

- with sugar content of > 10 g /100 mL  

- with sugar content of > 9 g /100 mL                                          

Specific 

excise 

 

$0,12/L    

 
$0,24/L 

$0,36/L 

$0,36/L 

Denmark  

 

1930 
2011 

 

2014 

Soft drink tax  

- Beverages with >0.5g of sugar per 100mL  

- Beverages with <0.5g of sugar per 100mL  

*Denmark repealed the tax on soft drinks  

Specific 
excise 

 

$0,25/L  
$0,12/L 

$0,45/L 

List of countries where taxation policies targeting the consumption of SSB have been 

implemented from the Article “Taxing sugar to improve public health: a bioethics must?” 

recently written by the author, submitted to the British Medical Journal (Manuscript ID BMJ-2019-

050144). L- Litre; mL- millilitre; $ - United States Dollar; g-gram; kg - kilogram 
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Annex 7: Systems Science model  
  

 

 

 

 

 

 

 

 

Systems Science model of childhood obesity presented in the article “Systems Science and 

Childhood Obesity: A Systematic Review and New Directions” 33. Creative Commons Attribution 

License.  
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Annex 8:  Portuguese Childhood Obesity Policies and Interventions 

according to the World Obesity Federation database. 97 

Title Summary 

LUTA POR TI  One of the European Youth Tackling Obesity (EYTO) projects, the campaign 
title translates as ‘fight for yourself’ and is about taking the power and 
responsibility for your lifestyle choices. It is a campaign created by and for 
the young people and was launched via Facebook and Media (CNE 
Magazine), which they use to post content like; “Hoje o Cozinheiro Sou Eu” , 
“Soup Contest” and “National Fighting Obesity Day”; tips and news. 

Regional programme for the 
promotion of healthy food 2018-2020  

Aims to improve the diet of the population. 

World Gastroenterology Organisation 
Global Guidelines  

Guidelines for obesity management and treatment. 

National Programme for the 
Promotion of Healthy Eating (PNPAS)  

The National Programme for the Promotion of Healthy Eating (Programa 
Nacional para a Promoção da Alimentação Saudável) aims to improve the 
nutritional status of the population, encouraging physical and economic 
availability of food constituents of an eating pattern and create the 
conditions so that the population understand and integrate them into their 
daily routines. 

Food Industry Commitments on Diet, 
Physical Activity and Health: 
Advertising and marketing directed at 
children  

Food Industry Commitments on Diet, Physical Activity and Health: 
Advertising and marketing directed at children (Compromissos da indústria 
alimentar sobre Alimentação, Actividade Física e Saúde: Publicidade e 
Marketing dirigidos a Crianças) 

Code on marketing food and non-
alcoholic beverages to children  

Code on marketing to children 

WHO European Action Network on 
reducing marketing pressure on 
children  

Currently 28 countries participating in the WHO European Action Network 
on reducing marketing pressure on children, all of which have a joint 
interest in finding ways to reduce the marketing pressure of high salt, 
energy-dense, micronutrient-poor foods and beverages towards children 

The National Programme against 
Obesity 2005-2009  

The Program's objective is to reverse the increase in the prevalence of pre-
obesity and obesity in Portugal. It is divided into 4 main strategies, 
prevention, therapy and surgical treatment, training of physicians, 
nutritionists and professionals concerned with physical activity; gathering 
and analyzing information on the trends and prevalence of obesity and 
monitoring of program implementation. 

The Code of Good Practice in 
Commercial Communication to 
Children  

A self-regulatory code that has specific rules for the food and drink sector, 
addressing the use of celebrities and well-known characters and marketing 
targeting younger schoolchildren.  

Project Obesity Zero (POZ)  A community family-based programme based in 5 Portuguese municipalities 
that tackle childhood obesity through a set of activities targeted at low 
income families with overweight children (6-10yr olds) 

Sugary Drink tax  Tax on beverages containing added sugar or other sweeteners. Including 
those intended for human consumption, containing added sugar or other 
sweetening matter, falling within the combined nomenclature (CN) code 
2202; and beverages falling within CN codes 2204, 2205, 2206 and 2208, 
concentrates in the form of syrup or powder intended for the preparation 
at the premises of the consumer or retailer of beverages containing added 
sugar or other sweetening matter (falling within CN code 2202). 

National Health Plan 2004-2010  This plan, issued by the Ministry of Health in 2004, is a framework outlining 
measures to be taken from 2004 to 2010 to promote health and prevent 
diseases. It highlights priority actions and defines objectives. One priority 
action is the fight of causes of main lifestyle-related diseases, for example 
by means of physical activity promotion. 

National Sports for All Programme 
Mexa-Se (Programa nacional de 
desporto para todos – Mexa-Se)  

This program is part of the governmental strategy to increase physical 
activity and sports practice in the population. Objectives have been defined, 
including for example mobilizing inactive people to include physical activity 
into their daily routines. Activities are carried out with different partners, 
including for example a national physical activity day, bike tours and school 
projects 

https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/515
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/905
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/905
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/912
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/912
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/280
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/280
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/282
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/282
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/282
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/282
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/283
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/283
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/287
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/287
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/287
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/330
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/330
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/331
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/331
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/331
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/460
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/849
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/227
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/228
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/228
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/228
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National Health Plan 2012-2016  The National Health Plan (NHP) is the Health Planning instrument and 
resource which creates a framework for the goals, plans and strategies of all 
of those whose mission is to maintain, improve or recover the health of 
individuals or populations in Portugal. 

Physical activity and sport: a means to 
improve health and well-being  

 

Growing up with Healthy Weight  The aim of this project was to promote healthy eating habits and physical 
activity in children 1 Viana do Alentejo municipality cycle during the 
academic years 2011-2015. 

Program to Combat Childhood 
Obesity in the Algarve Region  

A programme to counter the growth rate of the pre-obesity prevalence and 
childhood obesity in the Algarve. 

EPHE (EPODE for the Promotion of 
Health Equity)  

The EPODE project enables communities to implement effective and 
sustainable strategies to prevent childhood obesity. Its philosophy includes 
a positive, step-by-step approach tailored to the needs of all socio-
economic groups. Launched in 2012, the project aims to reduce socio-
economic inequities linked to health-related behaviour of families in 7 
European countries over three years.  

MUN-SI program  MUN-SI is an on-going community-based program which aims to tackle the 
problem of childhood malnutrition (obesity and thinness), seeking its 
prevention on continuous and sustainable actions developed during 1-4 
years periods. 

Action Plan for implementation of the 
European Strategy for the Prevention 
and Control of Noncommunicable 
Diseases 2012−2016  

It identifies priority action areas and interventions for countries to focus on 
over the next five years (2012–2016), as they implement the European 
Strategy for the Prevention and Control of Non-communicable Diseases. 

National Platform against Obesity 
(Plataforma contra a obesidade)  

The platform was created to allow the reduction and prevention of chronic 
diseases of high prevalence such as diabetes and cardiovascular disease. It 
includes national programmes such as the Integrated Programme about 
Determinants of Health Related to Lifestyles and other strategic initiatives 
addressing problem of obesity. 

Food Wheel Guide  These recommendations are intended for the healthy Portuguese 
population in general and include the number of portions required for 
individual energy requirements.  

Physical activity strategy for the WHO 
European Region 2016-2025  

The strategy focuses on physical activity as a leading factor in health and 
well-being in the European Region, with particular attention to the burden 
of non-communicable diseases associated with insufficient activity levels 
and sedentary behaviour. It aims to cover all forms of physical activity 
throughout the life-course. 

The European Food and Nutrition 
Action Plan 2015-2020  

The aim on this action plan is to significantly reduce the burden of 
preventable diet-related non-communicable diseases, obesity and all other 
forms of malnutrition that are still prevalent in the WHO European Region. 

European charter on counteracting 
obesity  

To address the growing challenge posed by the epidemic of obesity to 
health, economies and development, the Ministers and delegates attending 
the WHO European Ministerial Conference on Counteracting Obesity 
(Istanbul, Turkey, 15–17 November 2006) adopted the European Charter on 
Counteracting Obesity. The process of developing the Charter involved 
different government sectors, international organizations, experts, civil 
society and the private sector through dialogue and consultations 

Maia Menu Saudável (Maia Healthy 
Menu)  

School-based programme in the Municipality of the city Maia, promoting 
healthy eating habits and lifestyle to over 8.000 school children. 

Nutri Ventures  The Nutri Ventures project aims to create, through entertainment, a 
positive environment around the healthy eating theme, taking children to 
associate good feelings to healthy food and creating a unique opportunity 
for parents, teachers, nutritionists and other health professionals influence 
the diet of children. 

Eating Slowly and Well & Move it also  The project "Eating Slowly and Well & Move it also" aim is to contribute to 
the promotion of a set of behaviours that reinforce the practice of healthy 
eating habits and physical activity in a group of children. The target 
population consists of children attending the 1st year of primary school in 
school year 2012/2013 the ACES Lisbon North School Park (Alvalade 
Benfica, Lumiar and Seven Rivers). 

 

https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/229
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/748
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/748
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/749
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/750
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/750
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/494
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/494
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/754
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/379
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/379
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/379
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/379
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/117
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/117
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/118
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/504
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/504
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/377
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/377
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/378
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/378
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/507
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/507
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/766
https://www.worldobesitydata.org/eu_policy_maps/policy_interventions/767

