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The Global Epidemic 

 Obesity: The Global Epidemic WHO 1997 



What has changed in the past 30 years? 

ÅThe social environment  
ï increasingly ΨƻōŜǎƻƎŜƴƛŎΩ 
Åҧ ǎŜŘŜƴǘŀǊƛƴŜǎǎ 

ÅҨ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ŜȄŜǊŎƛǎŜ 

ÅCentral heating 

ÅUrbanised living 

 



What has changed in the past 25 years? 

ÅThe social environment  
ïƛƴŎǊŜŀǎƛƴƎƭȅ ΨƻōŜǎƻƎŜƴƛŎΩ 

Åҧ ǎŜŘŜƴǘŀǊƛƴŜǎǎ 

ÅҨ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ŜȄŜǊŎƛǎŜ 

ÅCentral heating 

ÅUrbanised living 

ÅFood supply, eating patterns 
ïIndustrialised, global food supply 
ÅFree trade agreements, the WTO 

ā Portion sizes 

ā Availability of energy dense snack foods and drinks 

ā Free sugars in processed foods and drinks 

ÅSucrose, high fructose corn syrup 





Average portion sizes in US takeaway outlets 
doubled between 1980 and 2000: 
500 to 1200 calories 
 
Super Size meals can provide 2500 calories 



Snack foods and  
sweetened drinks 
high in sugar and/or 
fat readily available in  
schools, workplaces,  
shopping centres, 
hospitals. 



Low fat foods 

Å[ƻǿ Ŧŀǘ ΨŦŀǎǘ ŦƻƻŘǎΩ ŀǊŜ ŦǊŜǉǳŜƴǘƭȅ ƘƛƎƘ ƛƴ 
refined carbohydrates 
ïSucrose, high fructose corn syrup 

ÅCǊŜǉǳŜƴǘƭȅ ƳŀǊƪŜǘŜŘ ŀǎ ΨƘŜŀƭǘƘ ŦƻƻŘǎΩ   
ïaǳŜǎƭƛ ōŀǊǎΣ ΨŦǊǳƛǘΩ ōŀǊǎ  

ÅMay have more energy and higher energy 
ŘŜƴǎƛǘȅ ǘƘŀƴ ǳƴǎǿŜŜǘŜƴŜŘ ΨŦǳƭƭ ŦŀǘΩ ǾŜǊǎƛƻƴǎ 
ïYoghurt 



per 100g  

425 KJ  

1.4 g fat  

16.5 g CHO  

per 100g  

309 KJ  

3.2 g fat  

6.5 g CHO  



How much sugar is in our foods? 



US per capita consumption of selected 
sweeteners, 1970-2007 

Source:  U.S. Department of Agriculture, Economic Research Service. 2008. Table 51 -- Refined cane and beet sugar: estimated 
number of per capita calories consumed daily, by calendar year. Table 52 -- High fructose corn syrup: estimated number of per 
capita calories consumed daily, by calendar year. Table 53 -- Other sweeteners: estimated number of per capita calories 
consumed daily, by calendar year. Sugar and Sweeteners Yearbook 2007. 

http://www.hfcsfacts.com/Caloric_Consumption.pdf


άCǊŜŜ ǎǳƎŀǊǎέ 

ÅSugars added to foods and beverages as 
sweeteners 

ïSucrose 

ïHigh fructose corn syrup 

ïFructose, maltose 



Why the particular concern about 
fructose? 

ÅFructose can only be absorbed via the liver 
ïUnlike glucose, it cannot be taken up by other tissues such 

as muscle, brain and fat 

ÅIn the liver it is efficiently converted to the 
building blocks for fat 
ïfatty acids and triglycerides 

ÅHigh intakes lead to insulin resistance and the 
metabolic syndrome 



Satiety 

ÅSatiety (feeling you have eaten enough) is affected by 
many factors 

ïGut:   
ÅPhysical distension of the stomach 

ïEnergy density 

ÅIntestinal hormones indicating hunger or satiety 

ïBloodstream 
ÅRate of digestion and absorption  

ï Influences secretion of hormones such as insulin and leptin 

ÅHow does fructose affect these signals? 

 
 

 



Does fructose get under the satiety radar? 

ÅFructose has been actively promoted because 
ƻŦ ƛǘǎ Ψƭƻǿ DLΩ 

ÅWhat about its other effects metabolically? 



Does fructose get under the satiety radar? 

ÅFructose has been actively promoted because 
ƻŦ ƛǘǎ Ψƭƻǿ DLΩ 

ÅWhat about its other effects metabolically? 

ïShort term 

ÅLittle impact on insulin or leptin 

ïMay have little impact on satiety centrally 



Does fructose get under the satiety radar? 

ÅFructose has been actively promoted because of 
ƛǘǎ Ψƭƻǿ DLΩ 
ÅWhat about its other effects metabolically? 
ïShort term 
ÅLittle impact on insulin or leptin 

ïMay have little impact on satiety centrally 
ïLonger term 
ÅIncrease in insulin resistance 
ïWeight gain, dyslipidemia 
ïImpaired central satiety mechanisms 

» Increased hunger  



.ǳǘ ŦǊǳŎǘƻǎŜ ƛǎ ŀ ΨƴŀǘǳǊŀƭΩ ǎǳƎŀǊ 

ÅIn fruit and vegetables ς YES 

ïDiluted by water and fibre 

ïPresence of other valuable nutrients 
ÅMg, K, bioactive phytochemicals 

ÅWhat about fruit juice? 

ï LƳŀƎŜ ŀǎ ΨƘŜŀƭǘƘȅΩ 

ïSome fruit juices are very high in fructose 
ÅApple juice is 65% fructose 

ÅEnergy dense 

ïHigh intakes of fructose and fruit juice, but not fruit, 
associated with IGT in offspring of T2DM. [Sartorelli et al, 

NMCD 19: 77-83, 2009] 



Increasing consumption of sugar sweetened 
beverages in the US over 30 years 

 

 

 

 

 

 



Energy consumed as liquids 

ÅCaloric beverages do not appear to impact on satiety 
signals  
 
ÅWhen caloric beverages are consumed with  meals 

they add to energy intake and do not affect 
perception of satiety (Della Valle et al, Appetite 44: 187-93, 
2005)  
 
ÅProspective studies in children have linked soft drink 

consumption to weight gain dose-dependently (Ludwig 
et al, Lancet, 357:505-508, 2001) 

 



Energy density 

ÅHuge amount of data indicating the 
importance of energy density in regulating 
energy intake over both the short and long 
term 
ïFoods highest in energy density  
ÅRefined, processed foods high in sugars, fats, and low in 

fibre 

ïAssumption that low fat = low energy density  

ïModerate-high fat diets can also be bulky if they 
are rich in plant foods 



Western cafeteria meal 
Energy density 12.5 KJ/g 2.6 MJ (620 kcals) 

Fat: 40%energy 

212 g 

770 g 

* recipes from C. Itsiopoulos, University of Melbourne 

Energy density 
High bulk ς not necessarily 
related to fat content 

Cretan meal* 
Energy density 3.4 KJ/g 



The 21st century food supply 

ÅHighly processed 

ïBreakfast cereals ς high in free sugars 

ïSnacks ς Ŏŀƴ ōŜ Ψƭƻǿ ŦŀǘΩΣ ōǳǘ ƘƛƎƘ ŜƴŜǊƎȅ 

ïtǊƻƳƻǘƛƻƴ ǳǎƛƴƎ ǳƴǊŜƭŀǘŜŘ ΨƘŜŀƭǘƘȅΩ ƛƳŀƎŜǎ 

ÅThe illusion of variety 

ÅHealth claims 

ÅNutriceuticals 

ïEnrichment with particular (popular) nutrients 
ÅFibre, omega-3 fats, folate, calcium, iron 







�³���������I�U�X�L�W���L�Q�J�U�H�G�L�H�Q�W�V�´ 
Å72% sugars 

ÅImage of fresh fruit 

ÅFar higher energy density 


