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• Sustainable diets.
• Sustainable and healthy diets.
• Healthy diets from sustainable food systems.
• Healthy diets with low impact on the environment.

The choice of words matters



FAO: 2010 definition of sustainable diets 
• Sustainable diets are nutritionally 

adequate, safe and healthy; 
affordable; culturally acceptable; 
accessible; protective and 
respectful of biodiversity and 
ecosystems, while optimizing 
natural and human resources.

• Definition developed by the FAO Biodiversity and Sustainable Diets 
symposium, November 2010, Rome. 



Barilla Center: healthy and sustainable diets 

Health       Environment



The Lancet: healthy diets from sustainable food 
systems



Burlingame, Dernini FAO 2010

Johnston, Fanzo, Cogill 2014

More complex visualizations

Downs Payne Fanzo 2017



Dimensions of sustainable nutrition (Koerber et al.)

The simple petal model: University of Cambridge and Chanel



FAO: Four domains of sustainability
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Four domains in space
(across different 
geographies)

Four domains Four domains in space and time
(Food production systems evolve 
with time; so do diets)

AD techie tesseract (hypercube) model
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time



• The four dimensions of sustainability 
– Health, Economics, Society, and the Environment.

• Each dimension has its metrics and measures.
– Nutrient density, Affordability, Societal value, Environmental impact. 

• The Lancet forgot about economics and society.

The FAO four dimensions approach



The health and nutrition dimension



Nutrient density as basis for Front-of-Pack



The origin of nutrient density concept



The many uses of nutrient profiling (NP)



• 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 calculation
– 100 g, 100 kcal, or serving

• Select algorithm
– Many options: arithmetic, ratio, weighted?

• Select method of validation
• Promote innovation

– Animal protein versus plant protein?
– Standards of identity (FDA) 

How to create a nutrient profile



NR index Macronutrients Vitamins Minerals Reference

NR5 Protein, fiber Vit C Ca, Fe AFSSA 2008  

NR6 Protein, fiber Vit A, C Ca, Fe Drewnowski et al 2008

NR8 Protein, fiber Vit A, C Ca, Fe, Mg, K

NR9 Protein, fiber Vit A, C, E Ca, Fe, Mg, K Drewnowski et al 2008

NR11 Protein, fiber Vit A, C, E, B12 Ca, Fe, Zn, Mg,K Drewnowski et al 2008

NR12 Protein, fiber Vit A, C, E, thiamin, riboflavin, B12 Ca, Fe, Zn, K Drewnowski et al 2008

NR14 Protein, fiber Vit C, D, E, thiamin, riboflavin, B12, folate Ca, Fe, Zn, K Drewnowski et al 2008

NNR15 Pro, fiber, MUFA Vit C, D, E, thiamin, riboflavin, B12, folate Ca, Fe, Zn, K Drewnowski 2005

NDS16 Protein, fiber, 
linolenic, DHA

Vit C, D, E, thiamin, riboflavin, B6, folate Ca, Fe, Zn, Mg,  K Darmon et al 2006

NDS23 Protein, fiber, PUFAs, 
DHA

Vit A, C, D, E, B1, B2, B6, B12, niacin, folate Ca, Fe, Zn, Mg, 
Cu, Se, K, I, (Ph)

Maillot et al 2007

LIM Sat fat, add sugar Na Drewnowski 2008, Darmon 
2006

Nutrient-rich scores: A family of NP models
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Dry grains, sweets, fats cost less

Processed

Unprocessed, fresh
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Access to Nutrition Index (ATNI)
• ATNI 2018 questions.  Does the 

company have a nutrient profiling (NP) 
system?  If yes:

• Is the NP system used for product 
development or reformulation?

• Which products and categories are 
covered by the NP system?

• Where does the company publish 
its NP system for public access?

• How did the company develop its 
NP system?



New emphasis on plant-forward diets

24



Requires a new focus on protein quality
• The FSA Ofcom model awards points for protein.

• Protein is calculated per 100g.
• No distinction between animal and plant protein (or dairy)



Protein content in grams per 100 g
Data for 378 foods from Fred Hutch food frequency questionnaire



Protein content in % DV per 100 kcal
Data for 378 foods from Fred Hutch food frequency questionnaire

2000 kcal/d     1000kcal/d             500 kcal/d                                                         250kcal/d
Energy cost
of 100%DV
protein



Protein quality is not the same: adjust
Protein Digestibility Corrected Amino Acid Score (PDCAAS)

Protein source Factor Protein
source

Factor

Cow’s milk 1.0 Peas/legumes 0.70

Eggs 1.0 Fruits, fresh 0.64

Casein, whey 1.0 Cereals 0.59

Beef 0.92 Peanuts 0.52

Soy 0.91-1.0 Rice 0.50

Chickpeas, soybeans 0.78 Dried fruit 0.48

Black beans 0.75 Wheat 0.42

Vegetables 0.73 Wheat gluten 0.25

• Compared to milk, plant proteins 
are not always of the same high 
quality.

• Protein content in nutrient 
profiling models (NP) may need 
to be adjusted by protein source 
or byPDCAAS.

• New adjusted NRFn.3 scores are 
under development.

• Weighting needs to be given 
careful attention.



Hybrid NRF scores include ingredients
• The KIND citizen petition asked the 

FDA to recognize that some food 
ingredients were intrinsically 
“healthy”.

• Nuts, seeds, dried fruit, milk, and 
yogurt are healthy, yet they contain 
fat, saturated fat, sugar and 
sodium.

• Nutrient profiling is becoming less 
nutrient- and more food- oriented.

• The Chile paradox also applies to 
cereals.



Some concerns about plant milks



Nutrient profiling of plant milks
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ALMOND MILK (WATER, ALMONDS), PEA 
PROTEIN, CHICORY ROOT EXTRACT, DRIED 
CANE SYRUP, RICE PROTEIN, RICE STARCH, 
PECTIN, TAPIOCA DEXTROSE, NATURAL 
FLAVOR, ALGIN (KELP EXTRACT), MAGNESIUM 
PHOSPHATE, TRICALCIUM PHOSPHATE, LOCUST 
BEAN GUM, LIVE CULTURES, CITRIC ACID, 
MONK FRUIT EXTRACT, VITAMIN D2, VITAMIN 
B12. Date Available: 04/27/2018 

Are plant milks “ultra-processed foods”?  



A focus on carbon footprint
Environmental impact of foods is often expressed per kg 

of food weight (that is per water content)

It ought to be expressed per 2000 kcal/d
Or per nutrient



Summary
• NP models capture nutrient density of foods using:

• Nutrients and/or dietary ingredients,  
• Protein quality.

• We need to adjust NP models for protein quality.
• We need to express GHGEs per kcal or nutrient
• Are GHGEs driven largely by need for high quality 

protein? 



Thank you

Adam Drewnowski, PhD
Director, Center for Public Health Nutrition, 

Professor of Epidemiology, University of Washington, Seattle, WA, USA
Director, UW Center for Obesity Research
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