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•  The	global	poor	suffer	from	different	forms	of	
malnutri'on	–	both	undernutri'on	and	
overweight.	

•  This	occurs	in	LMICs	but	also	in	HICs.	
•  One	economic	reason	for	the	dual	burden	of	

disease	is	the	low	cost	of	empty	calories		
compared	to	nutrient-rich	foods.	

•  The	required	nutrients	are	no	longer	supplied	by	
low-cost	diets.	

•  Nutrients	have	been	uncoupled	from	calories.	

The	global	nutri'on	imbalance	



•  There	was	a	'me	when	ea'ng	more	food	meant	
consuming	more	nutrients.	

•  Dietary	guidelines	s'll	insist	that	all	nutrients	
come	from	foods	

•  Low-cost	diets	have	calories	but	few	nutrients.	
•  Paradoxically,	ea'ng	more	can	lead	to	

undernutri'on.	
•  We	need	food	for$fica$on	and	supplements	–	for	

HIC.	

The	uncoupling	of	nutrients	from	
calories	



Undernutri'on	remains	a	problem	
LMIC	popula'ons	face	calorie	and	nutrient	deficiency	



Obesity	rates	have	increased	worldwide	
Data	from	the	WHO	and	Ins'tute	for	Health	Metrics	and	Evalua'on	



Experts	predict	enormous	economic	costs	



Megaci'es	will	become	future	obesity	hotspots	
Dwellers	of	poor	megaci'es	are	dependent	on	processed	foods	



What	must	we	do?	
	

We	need	a	global	nutri$on	intelligence	
agency	



What	is	the	future	nutri'on	transi'on?	

Nutri8on	transi8on	is	the	process	whereby	developing	
countries	shiZ	from	a	tradi'onal	diet	high	in	staple	
grain	crops	and	fiber	to	a	dietary	pa[ern	with	more	
animal	foods,	more	added	sugars,	and	more	added	

fats.	
	

The	nutri'on	transi'on	occurs	in	parallel	with	
economic,	demographic,	and	epidemiologic	changes	at	

popula'on	level.	



Old	rela'on:	GDP	and	diet	quality	1970		
FAO	1969/70	-	in	Nutri'on	Newsle[er,	Vol	7,	No	3,	Jul-Sep	1969	-	P.	1-9	

Francois,	Perisse,	Sizaret	1970	FAO	

HIC 

LMIC 

In	1970,	LMIC	consumed	diets	based	around	grains,	with	very	few	processed	
foods,	animal	products	or	added	sugar.	



New	rela'on:	GDP	and	diet	quality	2000		
Data	from	Drewnowski	and	Popkin	1998	
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By	2000,	cheap	vegetable	oils	and	added	sugars	were	available	even	to	the	
lowest	income	na'ons.	The	rela'on	between	GDP	and	diet	quality	was	
uncoupled	(Drewnowski	and	Popkin	1998).	



At	20	cents/lb	(world	market	price),		
sugar	provides	9,000	kcal/dollar	



At	1.2	USD/kg	(EU	price),	
	soybean	oil	provides	7,500	kcal/dollar	
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Sugar	and	oil	calories	have	increased	the	most	
Solid	fats	and	added	sugars	are	the	chief	sources	of	empty	calories	in	the	US	diet	(USDA	Dietary	Guidelines	2015)	



How	to	correct	nutri'on	imbalance	
Some	key	concepts	

	
Energy	density	
Nutrient	density	

Energy	and	nutrient	cost	
	



How	to	measure	energy	density?	
	

Energy	density	is	linked	to	water	content	of	foods	



What	is	energy	density?	Kcal/100g	
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How	to	measure	nutrient	density?	
 

Nutrient	profiling	methods	rate	foods	based	on	their	
nutrient	content	
rela$ve	to	calories	



How	to	create	nutrient	profile	models	
Regulatory	agencies	separate	energy-dense	from	nutrient-rich	foods	

Across 
the board

Food 
category

Limit
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Sodium 

9 nutrients to encourage

Protein Fiber Vitamin
A

Iron Calcium Vitamin
C

Potassium Magnesium Vitamin
E

3 nutrients 
to limit

Saturated
Fat

Added
Sugars

Sodium

Drewnowski, Fulgoni.  Nutr Rev 2008

The Nutrient Rich Foods (NRF) Index
Is a nutrient profiling system

Energy	density	and	nutrient	density	are	inversely	linked	



•  Select	nutrients	to	encourage	
–  Fiber,	vitamins	A,	C,	E,	Ca,	K,	Mg,	vit	D	

•  Select	nutrients	to	limit	
–  Saturated	fat,	added	(free)	sugars,	sodium,	(total	sugar,	energy)	

•  Select	base	of	calcula8on	
–  100g,	100	kcal	or	serving	

•  Select	algorithm	
–  Many	op'ons:	arithme'c,	ra'o,	weigted?	

•  Select	method	of	valida8on	
–  Many	op'ons	

•  Select	score,	label	or	logo	

 

Secrets	of	nutrient	profiling:	Follow	EFSA	lead	

Drewnowski, Fulgoni.  Nutr Rev 2008 



FDA DV 2000 FDA DV 2000 
Protein   50 g Folate  400 µg 

Fiber   25 g Pantothenic acid   10 mg 

Linoleic acid *  9 g Calcium   1,000 mg 

Linolenic acid * 1.8 g Iron   18 mg 

DHA*   0.11 g Magnesium   400 mg 

MUFA 20 g Zinc 15 mg 

Vitamin A 5000 IU Phosphorus   1000 mg 

Vitamin C 60 mg Selenium   70 mg 

Vitamin D 400 IU (10µg) Copper 2.0 mg 

Vitamin E 20 mg Potassium   3500 mg 

Vitamin K 80 µg Iodine 150 µg 

Thiamin 1.5 mg      

Riboflavin 1.7 mg       

Niacin 20 mg     

Vitamin B6 2.0 mg      

Vitamin B12   6 µg * French RDI values 

Select	reference	amounts	from	the	FDA	



9 nutrients to encourage 

Protein Fiber Vitamin 
A 

Iron Calcium Vitamin 
C 

Potassium Magnesium Vitamin 
E 

 

3 nutrients  
to limit 

Saturated 
Fat 

Added  
Sugars 

Sodium 
 

Drewnowski, Fulgoni.  Nutr Rev 2008 

The	Nutrient	Rich	Foods	Index	
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Nutrient rich 
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Following	dietary	guidelines	can	cost	money	
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SOS	I	-	Nutrient-rich	diets	cost	more;		
fats	and	sugars	cost	less	(women)	

Aggarwal et al. PLoS One 2012 
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Some nutrients cost more than others  
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Fat, sugar rich diets cost less 



Potassium	and	Beta-carotene	–	and	folate	and	
vitamin	D	have	different	cost	gradients		
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Component Points Std. for max. score Std. for min. score 
Total Fruit (includes 100% juice) 5 ≥0.8 cup equiv. per 1,000 kcal No Fruit 

Whole Fruit (not juice) 5 ≥0.4 cup equiv. per 1,000 kcal No Whole Fruit 

Total Vegetables 5 ≥1.1 cup equiv. per 1,000 kcal No Vegetables 

Greens and beans 5 
 

≥0.2 cup equiv. per 1,000 kcal No Dark Green Vegetables or 
beans and peas 

Whole Grains 10 ≥1.5 oz equiv. per 1,000 kcal No Whole Grains 

Dairy 10 ≥1.3 cup equiv. per 1,000 kcal No Dairy 

Total Protein Foods 5 ≥2.5 oz equiv. per 1,000 kcal No Protein Foods 

Seafood and plant proteins 5 ≥0.8 oz equiv. per 1,000 kcal No seafood/plant proteins 

Fatty acids 10 (PUFA+MUFA)/SFA>2.5 Ratio <1.2 

Refined grains 10 <1.8 oz equiv per 1000 kcal ≥4.3 oz equiv 

Sodium 10 ≤1.1 gram per 1,000 kcal ≥2.0 g per 1,000 kcal 

Calories from Solid Fat, Alcohol, 
and Added Sugar (SoFAAS) 

20 ≤19% of energy ≥50% of energy 

Healthy	Ea'ng	Index	-	2010	

42 



HEI	2010	scores	by	diet	cost	quin'les:	women	
Rehm et al (Preventive Medicine 2015) 



HEI	2010	scores	by	diet	cost	quin'les:	Men	
Rehm	et al (Preventive Medicine 2015) 



Linking food, health, and incomes 
Poverty and obesity may be linked by the low cost,  

high reward value, and easy access to energy-dense foods 

Drewnowski & Specter, Am J Clin Nutr 2004;79:6-16 



This nutrition dogma no longer holds: 
 

The more food you eat, the more nutrients you get 
 

The relation was uncoupled by the low  cost of 
empty calories 

 
It is now possible to be undernourished yet overfed 

 
 Can nutrient supplementation help? 



Dietary	Guidelines	for	Americans	insist	that	all	
nutrients	come	from	foods	

How	realis'c	is	that?	



  

Thank you 

www.cphn.org 


