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• Breastfeeding is more 

prolonged in LMICs

Breastfeeding rates are increasing globally

Victoria et al, Lancet, 2016

Breastfeeding at 12 months

Global distribution

• But fastest rates of increase 

are in the richer strata

Breastfeeding rates are increasing globally

National Rates and and Wealth Related Rates of 

Breastfeeding 1993 -2013

Exclusive breastfeeding until 5 months by quintiles
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World population: In 2050 we will be 9 Billion 

Today we have 

• 925 Million under

• 2 billion (~1/3 of the world population) have 

a deficiency of iron, iodine, vit A, zinc, or a 

https://upload.wikimedia.org/wikipedia/commons/b/b7/Population_curve.svg

a deficiency of iron, iodine, vit A, zinc, or a 

combination

• 1.9 billion adults were overweight

• 600 million were obese 

• 80% of them live in developing countries

World population: In 2050 we will be 9 Billion 

Today we have 

925 Million under-nourished people 

2 billion (~1/3 of the world population) have 

a deficiency of iron, iodine, vit A, zinc, or a a deficiency of iron, iodine, vit A, zinc, or a 

combination

1.9 billion adults were overweight

600 million were obese 

80% of them live in developing countries



Secular trends and the energy flipping point

Adapted from Bluher M. Nature Reviews 2019

Secular trends and the energy flipping point



Environmental Impact of Food ProductionEnvironmental Impact of Food ProductionEnvironmental Impact of Food ProductionEnvironmental Impact of Food Production

Land use to 

produce 1 Kg produce 1 Kg 

of Protein



Environmental Impact of Food ProductionEnvironmental Impact of Food Production

http://www.thegatesnotes.com/features/future-of-food

Environmental Impact of Food ProductionEnvironmental Impact of Food Production

CO2 generated 

to produce 1 Kg to produce 1 Kg 

of Protein



EstimatedEstimated changechange in in cropcrop yieldyield –– increaseincreaseincreaseincrease in 3 in 3 degreesdegrees global global temperaturetemperature



• 2o C rise in temperature 

220 million at risk of under

agricultural output

• 3o C degree rise –

Climate change & Food and NutritionClimate change & Food and Nutrition

• 3o C degree rise –

440  million more at risk

• Changing patterns of disease

• Threat to agriculture & water availability

C rise in temperature –

220 million at risk of under-nutrition from reduced 

Climate change & Food and NutritionClimate change & Food and Nutrition

440  million more at risk

Changing patterns of disease

Threat to agriculture & water availability

Intergovernmental Panel on Climate Change





• Worldwide food production:   4,600 Kcal/person/day

• Available for consumption:      2,000 

FAO: Food production needs to increase by 70% by 2050 

Food InsecurityFood Insecurity

• FAO: Food production needs to increase by 70% by 2050 

to feed 9.1 Billion on increasingly meat dependent diets

• Cutting food losses by ½ could equal 25% food production

Worldwide food production:   4,600 Kcal/person/day

Available for consumption:      2,000 – 2,800

FAO: Food production needs to increase by 70% by 2050 FAO: Food production needs to increase by 70% by 2050 

to feed 9.1 Billion on increasingly meat dependent diets

Cutting food losses by ½ could equal 25% food production





• Worldwide food production is 

4,600 Kcal/person/d

• Only 2,000 – 2,800 are available for consumption

Food InsecurityFood Insecurity

• Only 2,000 – 2,800 are available for consumption

• Cutting food losses by ½ could equal 25% food 

production

Food / Income distribution /  Dietary preferences

Worldwide food production is 

2,800 are available for consumption

Food InsecurityFood Insecurity

2,800 are available for consumption

Cutting food losses by ½ could equal 25% food 

Food / Income distribution /  Dietary preferences
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The Melander family of Bargteheide

Gasto en alimentos

US $500 por semana



The Caselas family,  Cuernavaca Mexico

Gasto en alimentos

US $189 por semana

Menzel P , Hungry Planet



The The Aboubakar family of Breidjing Camp, Chad 

Gasto en alimentos

US $1.23  por semana



A world with InequalityA world with Inequality

Population 
Income   



Disparidades en la epidemia de obesidad

Education-related inequality in overweight

Disparidades en la epidemia de obesidad

related inequality in overweight
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Global Key Findings Global Key Findings 
across countries, but differences in across countries, but differences in 

magnitudemagnitude

1. Low breastfeeding rates

2. Early Introduction of Complementary Foods 

3. Low Fruit and Vegetable Consumption 3. Low Fruit and Vegetable Consumption 

4. High Sugar and Sweetened Beverage consumption

Excess calories and protein, 

Deficient Iron

Low total fat

Excess sodium

Global Key Findings Global Key Findings -- Similar problems Similar problems 
across countries, but differences in across countries, but differences in 

magnitudemagnitude

Early Introduction of Complementary Foods and Cow MIlk

Low Fruit and Vegetable Consumption 

25

Low Fruit and Vegetable Consumption 

High Sugar and Sweetened Beverage consumption

Excess calories and protein, 

Deficient Iron

Low total fat

Excess sodium



Weight gain (g/kg/d)

Head circ. gain (cm/week)

Cerebral palsy (%)

Growth Failure and Neuro-Developmental Outcome

Cerebral palsy (%)

MDI <70 (%)

PDI  <70 (%)

Neurodev. impairm. (%)

Q1 Q2 Q3 Q4

12.0 15.6 17.8 21.2

0.77 0.90 0.96 1.07

21 13 13 6

Developmental Outcome

21 13 13 6

39 37 34 21

35 32 18 14

55 49 41 29



Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain



Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

1



Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

1
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Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain

Developmental Course of the Human 
Brain
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InadequateInadequateironiron intakeintake amongamong

35.9mo for Brazil

for RU, GCR and BZ on inadequate iron intake are overestimated as based on 1 day of 24 h recall

infantsinfants



Economic losses from iron deficiency anemia
Cognitive and productive 
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Economic losses from iron deficiency anemia
Cognitive and productive – as % of GDP

Egypt Oman Bolivia Honduras Nicaragua



Fortified infant 
cereals



• Nutrition in early life sets the 
course  for long term health

• Adequate nutrition requires a 
safe and affordable food supply

• Healthy diet patterns, are set 
very early in life…

• Healthy diet patterns, are set 
very early in life…

• and they require 
food choices and feeding 
behaviors

Nutrition in early life sets the 
course  for long term health

Adequate nutrition requires a 
safe and affordable food supply

Healthy diet patterns, are set 
very early in life…
Healthy diet patterns, are set 
very early in life…

and they require education on 
food choices and feeding 
behaviors



Return per capital investment at different ages

Heckman 2008

Return on 
capital investment  

by age

35

Return per capital investment at different ages



Nutrition in the first 1,000 days Nutrition in the first 1,000 days 

is society’s greatest 

opportunity…

and it’s everyone’s and it’s everyone’s 

responsibility




