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Outline  

• Global prevalence and trends 
• Particular illustrative cases  
• Are there plateaus or reductions in prevalence 

in some populations? 
• Causal pathways 

– Unpeeling the layers of determinants 
– Different ‘causal questions’ 
– Epidemic patterns and determinants 

• Global food system drivers + local food/PA 
environmental moderators/modulators 

• Opportunities for modelling 



Childhood obesity prevalence 

• Increasing globally children and adults 
• Overnutrition overtaking undernutrition in 

many LMICs 
– Recent burden of diseases estimates (~10% due to 

poor diet and low PA) 
• Trends and patterns 

– Largely mimic adult patterns 
• Sex, SES, ethnicity, urban/rural 

– Enormous variation by population 
– But later into the epidemic and earlier out 

 



• Burden of 
poor diet & 
low PA 
~10% (vs 
tobacco ~6%) 

• High BP or 
BMI in top 3 
risk factors 
in 18/21 
sub-regions                               

   

Lim et al 
Lancet Dec 2012 



Comparative risk 
assessment 
rankings 
Lim et al Lancet 2012 

Adult high BMI 

Child underweight 



Childhood obesity by WHO region (Lobstein) 
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Childhood overweight and obesity 
trends 

Swinburn et al Lancet 2012 



Further trends childhood 
overweight and obesity in LMICs 

Lobstein et al Lancet 2013 (forthcoming) 



Comparative trends in childhood 
overweight and obesity 



Childhood overweight 

Family income   Urban/rural 

Lobstein et al IOTF working paper 2007 



Changes in prevalence of obesity defined as 20% excess of 
‘standard body weight’ in school children (NHNS-J 1976-2004) 
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Yearly changes in mean BMI by age and sex 
 (National Health and Nutrition Survey, Japan 1976-2004) 
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NZ Childhood Overweight/Obesity 

% 5-14 years 
2006/7 
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Plateau effect in prevalence rise 
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Potential for increased inequalities 
• With the turn of 

the epidemic, an 
in increase in 
inequalities is 
likely 

• UK trends in 11 
year olds, less 
deprived (blue) vs 
more deprived 
(red) (Lobstein et al 
forthcoming) 
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Income inequalities 

• Same pattern as 
adults 
– Relationship with 

income 
distribution not 
income itself 

• Childhood 
overweight vs 
GDP and GINI in 
22 European 
countries (Lobstein 
et al forthcoming) 
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Summary on trends 

• Overnutrition is swapping with undernutrition 
in disease burden in LMICs 

• Increasing prevalence globally 
– More rapid in LMICs 
– Slowing, plateauing or decreasing in some high 

income countries 
– Potential for increasing inequalities 

• Patterns 
– Similar to adults 
– Insights from different populations 

• Influence of cuisine and culture 
• Influence of SES and income inequalities 
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‘Pull phase’: energy 
expenditure driving 

energy intake 

‘Push phase’: energy 
intake driving energy 

expenditure 

Energy balance 
‘Flipping Point’ 

Energy Balance Flipping Point 

• 1st half of 20th Century: 
↑mechanization and 
motorization, but no 
↑obesity because 
↓energy intake 

• 2nd half of 20th Century: 
Increasing food supply 
driving up obesity 

• ‘Flipping Point’: Change 
from EI (via appetite) 
matching EE to EE (via 
weight gain and ↑RMR) 
matching EI 

US Food availability data, 1910-2000 

Swinburn et al Lancet Obesity Series, 2011 

 



Food energy supply, USA 1910-2000 

Rise in food 
energy supply is 
more than  
enough to explain 
the rise in body 
weight in the US 
(and increase in 
food waste).   
 
Swinburn B et al 
AJCN 2009 
Hall KD PLoS 
ONE 2009 



Obesity Determinants and Solutions Pathways 
Environments Behaviours Physiology 

Energy 
imbalance 

Behaviour 
patterns 

Env moderators Env 
drivers 

Systemic 
drivers 

Existing policy 
& economic 
systems 
enabling and 
promoting 
high growth & 
consumption 

Food supply 
& marketing 
environments 
promoting 
high energy 
intake 

Socio-cultural, 
socio-economic, 
recreation and 
transport 
environments which 
amplify or attenuate 
the drivers 

High food 
and energy 
consumption 
with 
associated 
low PA levels 

High total 
energy intake 
‘pushing’ 
energy 
imbalance 

Policy interventions 

HP programs, social marketing etc 

Drugs, 
surgery 

Intervention importance & difficulty 

Data and modelling uncertainty 



Common drivers of obesity & climate change 

Growth/consumption 
economic systems 

Oversupply of cheap, 
palatable, ED food 

Oversupply of cheap, 
easy, carbon fuel 

Overconsumption  
of food energy 

Overconsumption  
of fossil energy 

Obesity and 
chronic diseases 

Rising GHG and 
climate change 

MODERATORS 

Egger G, Swinburn B Planet Obesity 



Global epidemic, global drivers 

• Simultaneous global rise in obesity from ~1970s 
– High, middle & increasingly low income countries 

• Points to global drivers 
• Globalised food systems 

– Increasingly processed, affordable, available and 
promoted tasty food 

– ‘Push effect’ from the environment 
– ‘Passive overconsumption’ by the population 

 



Shaped by local environments 
• Economic environments 

– Income 
– Income disparities 

• Physical environments 
– Food  
– Physical activity 

• S-cultural 
environments 
– Food, PA, body size 

• Policy environments 
– Market regulations 

 
Obesity prevalence in women 



How can science contribute to 
obesity prevention? 

• WHO targets and monitoring framework 
– Reduce NCD mortality by 25% by 2025 
– No rise in adult and adolescent obesity by 2025 
– No target for childhood obesity 
– Targets & indicators for policies and environments are 

virtually absent 
• Achieving this modest progress on obesity will 

not occur without major changes in food policies 
and environments 

• Is science helping to shape policy & practice? 



Publications in obesity research 

• Mainly basic and 
clinical sciences 

• Mostly 
understanding 
mechanisms or 
‘causes’ (not 
solutions) 

• Very few have 
influence on 
prevention policy 
or practice 
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The uses of modelling in obesity 
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Conclusions  

• The global childhood obesity epidemic is 
continuing especially rapidly in LMICs 

• Even in HICs, it is plateauing at unacceptably 
high level and creating greater inequalities 

• Many cultural, environmental and economic 
factors are not yet well incorporated into 
models of determinants 

• For modelling science to be useful to policy-
makers, it needs to answer the questions that 
they have about how to reverse the epidemic 
and its inequalities 
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