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Abstract
The WHO Regional Office for Europe supports Member 
States in improving adolescent health by recommending 
comprehensive, multisectoral and evidence-informed ado-
lescent health approaches; by delineating the critical con-
tribution of the health sector; by fostering actions towards 
reducing inequalities; and by addressing gender as a key 
determinant of adolescent health. This publication aims to 
support this work in the framework of the European strategy 
for child and adolescent health and development, and is 
part of the WHO Regional Office for Europe contribution 
to the development of a new policy framework for Europe, 
Health 2020, for which the WHO Regional Office for Europe 
has been mandated by the 53 Member States. 

The publication summarizes current knowledge on what 
works in preventing and managing overweight and obesity. 
It is part of a series that includes social and emotional 

well-being, chronic conditions and disabilities, adolescent 
pregnancy, HIV/STIs, overweight and obesity, violence, 
injuries and substance abuse. 

The publication assumes the position that young people’s 
health is the responsibility of the whole society, and that 
interventions need to be gender responsive in order to be 
successful. It therefore looks at actions at various levels, 
such as cross-sector policies, families and communities ac-
tions, and interventions by health systems and health ser-
vices. The publication does not prescribe nor recommend 
any particular course of action, which needs to be informed 
by the country specific context. It rather provides a basis to 
stimulate countries to further refine national policies so that 
they contribute effectively to the health and well-being of 
young people. 
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Foreword
In May 2011, the World Health Assembly adopted a resolu-
tion urging Member States to accelerate the development 
of policies and plans to address the main determinants of 
young people’s health. 

This series of publications, advocating a whole-of-society 
response to young people’s health, and looking at the 
evidence for gender responsive actions, will be a timely re-
source for Member States as they implement both the reso-
lution and the European strategy for child and adolescent 
health and development. The publications clearly show that 
not only are the health, education, social protection and 
employment sectors jointly responsible for the health of 
adolescents, but that effective interventions do exist. Ensur-
ing that adolescents who are pregnant or have children can 
stay in or return to school, or enacting regulations to limit 
unhealthy snacks and soft drinks in school cafeterias are 
examples of policies that are beyond the mandate of health 
systems and yet generate health. By bringing evidence to 
the attention of policy-makers, these publications take a 
practical step toward achieving one of the core aims of the 
new European policy for health, Health 2020: to promote 
and strengthen innovative ways of working across sector 
and agency boundaries for health and well-being. 

A common shortcoming of adolescent health programmes 
across the WHO European Region is that they often look 
at adolescents as a homogeneous cohort. Far too often 
programmes are blind to the fact that boys and girls differ 
in their exposure and vulnerability to health risks and condi-
tions, such as depressive disorders, injuries, substance 
abuse, eating disorders, sexually transmitted infections, 
violence and self-inflicted injuries, including suicide. They 
are affected differently not only by the socioeconomic 
circumstances of their community and their ethnicity but 
also by gender norms and values. Research shows this, yet 
there is insufficient progress in transforming knowledge into 
policy action. I hope this publication will be a useful tool to 
facilitate this transformation.

Dr Gauden Galea
Director
Division of Noncommunicable Diseases
and Health Promotion
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Introduction
The WHO Regional Office for Europe supports Member 
States in improving adolescent health in four main ways: by 
recommending comprehensive, multisectoral and evidence-
informed adolescent health approaches; by delineating and 
supporting the critical contribution of the health sector, includ-
ing the leadership role of ministries of health to influence other 
sectors, such as education, employment and social protection 
policies; by fostering actions towards reducing inequities in 
health both within and between countries; and by addressing 
gender as a key determinant of adolescent health.

By bringing together and coherently interconnecting know-
ledge and evidence on effective interventions and good 
practices for the better health, equity and well-being of 
young people, this publication aims to support this work us-
ing the framework of the European strategy for child and ad-
olescent health and development. It is also part of the WHO 
Regional Office for Europe’s contribution to the development 
of a new policy framework for Europe, Health 2020, for which 
the WHO Regional Office for Europe has been mandated by 
the 53 Member States (resolution EUR/RC60/R5). 

The publication summarizes current knowledge on what is 
effective in preventing and managing overweight and obe-
sity. It is part of a series that includes social and emotional 
well-being, chronic conditions and disabilities, adolescent 
pregnancy, HIV/STIs, mental health, overweight and obe-
sity, violence, and injuries and substance abuse. 

The publication includes two parts. The first part is a sum-
mary table of effective interventions and good practices 
for preventing and managing overweight and obesity. The 
table emphasizes intersectoral governance and account-
ability for young people’s health and development, and 
takes a whole-of society approach to young people’s 
health. It therefore looks at actions at various levels such 
as cross-sector policies, families and communities actions, 
and interventions by health systems and health services. 
It demonstrates that health systems in general, and health 

ministries in particular, can work proactively with other sec-
tors to identify practical policy options that maximize the 
positive health effects of other policies on young people’s 
well-being, and minimize any negative effects. Interventions 
need to be gender responsive in order to be success-
ful; the publication therefore looks at presented practices 
through a distinct gender perspective. 

The second part explains the impact of gender norms, 
values and discrimination on the health of adolescents 
relevant to prevention and management of overweight and 
obesity. Through a review of the existing evidence, it looks 
at why is it important to look at gender as a determinant of 
adolescence health, what are the main differences between 
girls and boys in exposure to risk, norms and values and 
access to services, and what are the different responses 
from the health sector and the community. It complements 
the Gender Tool of the European strategy for child and 
adolescent health and development http://www.euro.who.
int/__data/assets/pdf_file/0020/76511/EuroStrat_Gender_
tool.pdf. It gives the readers a deeper understanding of the 
gender dimension of actions listed in Part I. 

The evidence base of this publication includes a review of 
existing literature, such as scientific and research articles 
and books, policy reviews, evaluations, and ‘grey’ literature. 
It needs to be emphasized that this is not a comprehen-
sive and systematic review of the evidence in the area of 
prevention and management of overweight and obesity, nor 
of approaches to support policies and their implementation. 
The publication does not rank presented interventions and 
good practices in any priority order, and does not assess 
them against the strengths of the evidences behind them. 
The publication does not prescribe nor recommend any 
particular course of action, which needs to be informed 
by country specific context. It rather provides a basis to 
stimulate countries to further refine national policies and 
strategies so that they contribute effectively to the health 
and well-being of young people. 
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Overweight, obesity and eating disorders

PRIORITY CROSS SECTOR ACTIONS 
 

FAMILY & COMMUNITY 
ACTIONS 

HEALTH SYSTEM ACTIONS 
HEALTH SERVICES 
ACTIONS HEALTH IN ALL 

POLICIES 
SCHOOL SETTING 

Prevent and 
manage overweight, 
obesity and eating 
disorders 

Implement gender-specific 

public health strategies to 

prevent and reduce obesity that 

incorporate cultural norms [20] 

 

Enact regulations to avoid 

distribution of unhealthy snacks 

and soft drinks in school 

cafeterias and vending 

machines[1-4] 

 

Ensure financial support for the 

provision of play and physical 

activity in neighbourhoods/ 

schools [1-3] 

 

Support environmental changes 

that remove barriers and 

enhance safety for girls in order 

to reduce gender differences in 

physical activity [19] 

 

Ensure equitable access to 

healthy foods at reasonable 

prices [6] 

 

Enact legislation to regulate 

food advertising in the media [1-

3] 

 

Influence food advertising to 

prevent reinforcing gender 

variations in food choice, and 

support producers of more 

healthy food to effectively 

Increase opportunities for 

suitable and safe play and 

physical activity at school [1-4, 

7, 8] 

 

Suppress the distribution of 

unhealthy snacks and soft drinks 

in school cafeterias and vending 

machines [1-4] 

 

Incorporate nutritional and 

physical activity education in 

school curricula [1, 2, 4, 9, 10] 

 

Pay special attention to 

overweight adolescent girls, 

taking into account that self-

esteem tend to be lower in girls 

[21] 

 

Integrate interventions to reduce 

bullying at school with those 

aiming to prevent overweight, 

considering that preadolescent 

obese boys and girls are more 

likely to be victims of bullying  

[22] 

Advocate for comprehensive 

gender sensitive community 

sport and recreation programs 

and increase opportunities for 

physical activity in the 

community to prevent 

overweight [2-4, 7, 8, 23]  

 

Increase parents’ literacy in 

healthy nutrition practices and 

encourage parents to behave as 

role models through the 

adoption of healthy diets and an 

active lifestyle [1, 4]  

 

 

 

 

Implement interdisciplinary teams 

within ambulatory practices who 

provide education and tools in the area 

of nutrition and sports activity [11] 

 

Ensure that youth friendly health 

services include overweight issues 

[12] 
 

Train professionals to identify, 

provide anticipatory guidance and 

treat adolescents at risk for or 

experiencing overweight, using 

motivational approaches [3, 4, 11, 14, 

15]
 

 

Train professionals to promote a 

positive body image [9, 11, 16] 

 

Ensure that ambulatory health care 

facilities are youth friendly [12, 13] 

 

 

 

 

Promote comprehensive 

multidisciplinary care to 

adolescents enrolled in 

weight management programs 

[3, 7, 11] 

 

Support health professionals in 

the assessment of adolescents’ 

body images [3, 7, 11]  

  

Incorporate the stages of change 

theory in the cognitive and 

behavioural strategies [14, 15, 

17] 

 

Promote parental involvement in 

weight control programs [3, 11] 

  

Question adolescent boys and 

girls about concomitant 

substance abuse and other 

psychiatric disturbances such as 

depression [16] 

 

Systematically plot & provide 

BMI percentiles and explore 

what it means for adolescents 

and their parents [3, 11] 

market their products [18] 

 

Promote positive body image 

messages in media aimed at 

young people [5, 24] 
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Gender impacts on adolescent health 
with focus on overweight, obesity 
and eating disorders
 “In order to ensure that women and men of all ages have equal access to opportunities for achieving their full health po-
tential and health equity, the health sector needs to recognize that they differ in terms of both sex and gender. Because of 
social (gender) and biological (sex) differences, women and men face different health risks, experience different responses 
from health systems, and their health-seeking behaviour, and health outcomes differ.”

Source: Strategy for integrating gender analysis and actions into the work of WHO. Geneva, World Health Organization, 2009. 

Overweight and obesity among adolescent girls
and boys – what do we know?
Worldwide the number of children at risk for overweight/
obesity has increased dramatically in the last decade, 
varying between boys and girls, culture and socioeconomic 
positions. southern European countries and the United 

Kingdom report higher rates than those in middle, northern 
and eastern Europe, and the greatest gaps between boys 
and girls are observed in Estonia, Finland, Malta, Greece 
and Sweden (Fig. 1). 

Fig. 1: Overweight in 5 to 17* yrs children and adolescent in 21 European countries, several years of date collection* Source: International Association for the 
Study of Obesity, 2007 * Age range and year of data may differ. Not all the figures are based on national representative studies. 
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For adolescents, the few studies that collected national 
representative BMI data (based on measured height and 
weight) showed the highest prevalence of overweight in 
Irish girls (27.3%, 9–12 years) (O’Neil et al., 2007) and in 
Spanish boys (31.7%, 10–17 years) (Aranceta-Batrina, 
2005). The lowest prevalence of overweight adolescents 
was in the Czech Republic (9.0%, both sexes, 14–17 years) 
(Lobstein, 2003).

The prevalence of pre-obesity and obesity in the 13- and 
15-year-olds from the Health Behaviour in School-aged 
Children survey indicated that, among 13-year-olds, up 
to 34% of boys and 24% of girls were overweight; among 
15-year-olds; the corresponding figures were 28% and 
31%, respectively. Up to 9% of both 13- and 15-year-old 
boys were obese, as were 5% of both 13- and 15-year-old 
girls (Currie et al., 2004).

Ischaemic heart diseases, cerebrovascular and diabetes 
mellitus are associated with risk factors such as a low fruit 
and vegetable intake, physical inactivity and obesity and 
being overweight. 

A study conducted in Spain showed that women had a 
lower prevalence of all cardiovascular risk factors. The 
study also showed that being overweight and obesity were 
independently associated with all cardiovascular risk fac-
tors, except low high-density lipoproteins in women and 
that a significantly higher association was found in women 
between obesity and diabetes (OR: 13.6; 95% CI 3.8-48.6), 
Metabolic Syndrome (OR: 10.6; 7.6-14.8), hypertriglyceri-
demia (OR: 8.6; 95% CI 5.6-13.1), and impaired fasting 
glucose (OR: 3.7; 95% CI 2.7-5.3) thereby showing that 
obesity has higher association to insulin-resistance related 
risk factors in women (Cordero et al., 2009).

Another study which focused on investigating whether the 
relationship between arterial stiffness and body mass index 
(BMI) was consistent across an age range from 10 to 86 
years, showed that in men and women the relationships of 
brachial and femoral properties with BMI were consistent 
across the whole age range and that carotid distensibility 

decreased more with BMI at young rather than old age. In 
middle-aged and older women, but not in men of any age, 
pulse wave velocity increased with higher BMI. The study 
therefore shows that in elastic arteries, the relationship 
between arterial stiffness and BMI was more complex and 
varied with both sex and age (Zebekakis et al., 2005).

According to the 2004 data for EURO region on disability 
adjusted life years (DALYs) the greatest sex differences 
for ischaemic heart disease (attributable to low fruit and 
vegetable intake) can be found among adults, with a peak 
in the 45-59 age group (Figures 2 and 3). This pattern 
changes for elderly populations and for DALYs lost for cer-
ebrovascular diseases (Fig. 5) (WHO, 2009). As DALYS lost 
for diabetes mellitus (attributable to physical inactivity) the 
sex gap starts increasing in middle adult populations and 
from then remains stable.
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What are the explanations behind the differences 
in overweight, obesity and eating disorders
among adolescent girls and boys? 
Understanding the way in which biological factors (sex 
hormones) and social factors (gender norms) interact in 
different aspects of health related behaviours and health 
outcomes is central to our understating of how gender 
operates in health and health related behaviours (Sen 
and Ostlin, 2008). An integration of social and biological 
perspectives is needed to reach a better understanding of 
the processes involved, and to achieve progress in primary 
and secondary prevention. 

In order to be able to provide guidance to identifying ap-
propriate responses it is also important to bear in mind that 
as biological factors might remain the same across different 
populations, gender norms and other social factors are 
context specific and therefore it is important to underline 
the need of population specific epidemiological studies 
that may help to define risk factors for specific regions, and 
consequently provide the correct information to design spe-
cific intervention strategies.

Data from the HBSC study showed a different regional 
pattern for children. Among 11-year-olds, more than a third 
of boys and girls in England, Israel, Malta, Scotland and 
Slovenia report consuming soft drinks daily, while less than 
a tenth do so in many northern countries.

For example, a study conducted in south-eastern Poland 
with the aim of determining socio-economic parental fac-
tors affecting the development of obesity in school-age 
children showed that socioeconomic factors affecting the 
gap in prevalence of obesity between boys and girls were 
different from those in western Europe or the United States. 
Having a small number of siblings was a risk factor for obe-
sity and an intact family had a protective effect. However no 
correlation was found between child’s obesity and parental 

education, income per capita or mother working outside 
the home. In any case, parental obesity was a risk factor for 
obesity in children and a high BMI at birth was also a risk 
factor for obesity (Mazur et al., 2008).

A study conducted in France with the aim of investigat-
ing the relationship between early life conditions and adult 
obesity in France, showed that although no salient factor 
emerged in men, in women, after controlling for current 
socio-demographic characteristics, a relation was found 
between obesity and the following factors: father’s occupa-
tion (higher risk for women whose father was a clerical 
worker, versus those whose father was in a higher-level oc-
cupation); experience of economic hardship in childhood; 
and high parity (for parities of more than 3 versus parity of 
1). Neither early family history nor mother’s working status 
surfaced as significant factors. Those findings highlight a 
definite gender pattern, with a strong association between 
early disadvantage and obesity in women, but not in men. 
Potential mechanisms were discussed, particularly the 
‘‘habitus’’, the ‘‘thrifty phenotype’’ and the ‘‘feast–famine’’ 
hypotheses, and possible interactions with childbearing 
and motherhood (Khlat, Jusot and Ville, 2009).

Advertising in magazines contributes to nutritional knowl-
edge and social norms and may play a role in food choice 
and adiposity. In contrast to food advertising on television, 
that in magazines has received little research attention. A 
studied conducted in the United Kingdom with the aim of 
describing the type and nutritional content of foods adver-
tised in popular United Kingdom weekly magazines and 
explore variations in these according to the socio-economic 
and gender profile of readers, showed the following results: 
the most common categories of foods advertised were 
meals, combination foods, soups and sauces (26%) and 
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foods containing fat/sugar (23%). Advertised foods had 
a lower percentage of energy from carbohydrate (43%), 
lower fibre density (2 g/MJ), but higher percentage of 
energy from sugars (24%) and higher sodium density (0.5 
g/MJ) than a diet recommended to avoid diet-related dis-
ease. There were variations in the type of foods advertised 
according to the socio-economic profile of readers and in 
the nutritional content of advertised foods according to the 
socio-economic and gender profile of readers (Adams and 
White, 2009). 

In Greece, a study aiming to describe overweight and 
obese adolescents and to determine any correlations 
between an adolescent’s body mass index (BMI) with 
personal (age, sex), lifestyle (sedentary/sport activities, 
smoking status) and parental (smoking status, BMI, number 
of cars) characteristics, showed that almost 1 in 5 (19.2%) 
boys and 1 in 7 (13.2%) girls 12-17 years of age were over-
weight while 4.4% of the boys and 1.7% of the girls were 
obese. The adolescents’ age, mother’s smoking status, 
father’s and mother’s BMI predicted boys’ and girls’ BMI. 
Univariate analysis revealed that television watching/us-
ing personal computer/playing video games and playtime 
were not correlated with BMI, while an inverse association 
of exercising for > or = 5 h/week and BMI was found in 
both boys and girls. Age and parental unhealthy behaviour 
(increased BMI and maternal smoking status) were positive 
predictors of increased BMI of adolescents in both sexes 
(Mihas et al., 2009).

Studies have also shown an inverse relationship between 
obesity and self-esteem. For example, a study conducted 
to study self-esteem in a clinical sample of obese children 
and adolescents showed that age and gender, but neither 
the child’s BMI z-score nor the BMI of the parents were 
significant covariates. Self-esteem decreased (p < 0.01) 
with age and was below the normal level in higher ages in 
both sexes. Girls had significantly lower self-esteem on the 
global scale (p = 0.04) and on the two subscales physical 
characteristics (p < 0.01) and psychological well-being 
(p < 0.01). Therefore it was concluded that self-esteem is 
lower in girls and decreases with age and thus in treatment 

settings special attention should be paid to adolescent girls 
(Nowicka et al., 2009).

Mediterranean dietary pattern have been a protective factor 
against obesity for generations. However, young genera-
tions seem to give up the traditional Mediterranean dietary 
pattern, adopting new dietary trends. Being overweight ap-
pears to be related not only to a low level of physical activ-
ity, but also to the poor Mediterranean diet quality index. A 
study conducted in Spain and Italy with the aim of evaluat-
ing the correspondence of diet and lifestyle to the Mediter-
ranean model showed that the frequency of consumption of 
some food groups showed differences relating to nationality 
and gender. Some classic Mediterranean foods such as 
cereals and vegetables were generally consumed more fre-
quently by Italian students; others such as fish and pulses 
by Spanish students. Percentage of adolescents who were 
overweight was higher among Spanish students, especially 
boys, in spite of their higher physical activity level (Baldini 
et al., 2009).

Before starting interventions addressing energy-balance 
related behaviours, knowledge is needed about the preva-
lence of sedentary behaviours and low physical exercise, 
their interrelationships, and possible gender differences. 
Therefore this study aims to describe gender differences 
in sedentary and physical exercise behaviours and their 
association with overweight status in children from nine Eu-
ropean countries. Additionally, it seeks to identify clusters of 
children sharing the same pattern regarding sedentary and 
physical exercise behaviour and compare these groups 
regarding overweight status. The results of the study sug-
gest that boys spent more time on sedentary behaviours 
but also more on physical exercise than girls. High TV view-
ing and low exercise behaviour independently increased 
the risk of being overweight. Based on the behaviours, five 
clusters were identified. Among boys, clear associations 
with being overweight were found, with the most unhealthy 
behaviour pattern having the highest risks of being over-
weight. Among girls, high TV viewers and high PC users 
had increased risk of being overweight. In girls sedentary 
behaviours seemed more important than physical exercise 
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Are policies and programmes aiming at 
preventing overweight, obesity and eating 
disorders gender sensitive?
Although there is growing evidence showing gender-specific 
patterns in overweight and obesity, few public health strate-
gies have been designed to prevent and reduce obesity. 
Studies also show that there is a stronger social gradient for 
women, and indicated that a high relative body weight was 
associated with less favourable social and material condi-
tions for women, but not for men. A public health strategy 
to prevent and reduce obesity should be gender-specific, 
focus on groups with short education, and incorporate 
cultural norms (Groth et al., 2009).

Moreover, when policies or guidelines are implemented 
they are rarely evaluated from a gender perspective. Con-
tinuous or regular monitoring is crucial to allow for trend 
analyses and to plan effective education and gender sensi-
tive intervention strategies. A study conducted in Belgium 
with the aim of evaluating the gap between food-based 
dietary guidelines (FBDG) and the usual food consumption 
showed that food intakes deviated significantly from the 
recommendations. In particular, the consumption of fruit 
(118 g/d) and vegetable (138 g/d) and the intake of dairy 

and Ca-enriched soya products (159 g/d) were inadequate. 
Consumption of energy-dense, nutrient-poor foods (soft 
drinks, alcohol and snacks) was excessive (481 g/d). 
There were important age and gender differences. Fruit, 
vegetable and spreadable fat consumption was lowest, 
while the consumption of dairy, starchy and energy-dense, 
nutrient-poor foods was highest among the youngest age 
group. Men consumed more animal and starchy foods than 
women, who consumed more fruits. There were only slight 
differences by education level. Improvement of the Belgian 
food pattern, in particular among the youngest age group, 
is necessary for better prevention of diet-related diseases 
(Vandevijvere et al., 2009).

The growth surveillance of children in school health ser-
vices is routine in some European countries. To identify 
children with obesity in a routine school health survey 
could be a crucial initial step in the management of child-
hood obesity and gender patterns (Meriaux, Hellstrom and 
Marild, 2008).

with regard to overweight status. The associations between 
clusters and overweight in boys were therefore clear, and 
the differences between boys and girls regarding the be-
haviours and risks for overweight are noteworthy (Te Velde 
et al., 2007).

Studies have also suggested the predictive role of over-
weight and obesity and the risk of bullying. A prospective 
cohort study conducted in southwest England with the aim 
of investigating whether weight category predicts bully-
ing involvement showed that after adjustment for parental 

social class, compared to average weight boys, obese 
boys were more likely to be overt bullies and more likely 
to be overt victims. Obese girls were more likely to be 
overt victims compared to average weight girls. Obesity is 
predictive of bullying involvement for both boys and girls. 
Preadolescent obese boys and girls are more likely to be 
victims of bullying because they deviate from appearance 
ideals. Other obese boys are likely to be bullies, presum-
ably because of their physical dominance in the peer group 
(Griffiths et al., 2006).
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Only one randomized trial was identified with the aim of 
evaluating the effects of the Pro Children intervention on 
schoolchildren’s fruit and vegetable (FV) intake after 1 and 
2 years of follow-up. The intervention combined a FV cur-
riculum with efforts to improve FV availability at schools and 
at home. Effects were examined in a group-randomized trial 
among 1,472 10-11-year-old children from sixty-two schools 
in Norway, the Netherlands and Spain. FV intake was as-
sessed by means of validated self-administered question-
naires completed before the intervention (September 2003), 
immediately after the first year of the intervention (May 
2004) and 1 year later (May 2005). Data were analysed 
using multilevel linear regression analyses with age and 
sex as covariates. Significant intervention effects for FV 
intake were found at first follow-up in the total sample. The 
adjusted FV intake reported by the children from interven-
tion schools was 20% higher than FV intake reported by 
children from control schools. At 1 year later, a significant 
impact was only observed in Norway. Positive intervention 
effects on FV intake occurred both at school and outside 
school. The study concluded that the Pro Children interven-
tion is a promising means to promote European school-
children’s FV intakes, but mainly fruit intake, in the short 
term. As shown in Norway, where the intervention was best 
implemented, the intervention might also result in longer-
term effects. Further strategies need to be developed that 
can improve implementation, have an impact on vegetable 
intake and can secure sustained effects. However, nothing 
was mentioned about the gender gap (Te Velde et al., 2008).

Educational level affects the risk of developing obesity and 
associated co morbidities. The strong relationship between 
the educational track attended and increased BMI as well 
as elevated blood pressure in schoolchildren implies that 
comprehensive prevention activities should start during 
school years and should be implemented in all educa-
tional establishments to target the increasing epidemic of 
childhood obesity. A study conducted in Germany showed 
that ‘Hauptschule’ or ‘Realschule’ ‘‘pupils had markedly 
increased body fat compared to age- and gender-matched 
peers attending ‘Gymnasium’. Higher BMIs seen in children 
attending ‘Hauptschule’ or ‘Realschule’ were associated 

with an earlier onset of puberty. The differences in body fat 
mass persisted after adjustment for puberty. In addition, 
children attending ‘Hauptschule’ or ‘Realschule’ had higher 
systolic blood pressure compared to their age and gender 
matched peers. This effect vanished when adjusting for 
BMI (Gelbrich et al., 2008).

Studies have also suggested regional differences in being 
overweight. These regional differences may interact with 
gender and other social factors. In United Kingdom for 
example, regional differences in the levels of people over-
weight are independent of individual risk factors. This sug-
gests a role for policies to support environmental changes 
that remove barriers to physical activity or healthy eating in 
young children. A study conducted in the United Kingdom 
to examine regional differences in childhood overweight 
(including obesity) showed that children from Northern 
Ireland were more likely to be overweight than children from 
England. There were no differences in overweight between 
children from Scotland and England. Within England, chil-
dren from the East and South East showed no differences 
in overweight between children from other English regions 
and children from London. These differences were main-
tained after adjustment for individual socio-demographic 
characteristics and other risk factors for being overweight 
(Hawkins et al., 2008).
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