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OUTLINE

 Are deficiencies / inadequacies in essential nutrients an LMIC problem? 

o Global burden of hidden hunger

o Global prevalence of inadequacies in seafood omega-3s

o Global burden of protein malnutrition

 How valuable are animal-source foods for global nutrition?

o Multi-dimensional value of animal-source foods

o Nutritional Value Scores (NVSs)

o Priority Micronutrient Density Scores

o The role of animal-source foods in global nutrition

 What does this mean for policy, programmes, and investments?



Are deficiencies / inadequacies 
in essential nutrients an LMIC 

problem?



 More than half of the global 
population have inadequate 
intakes of several essential 
micronutrients 

 >5 billion people do not 
consume enough iodine (68%), 
vitamin E (67%), and calcium 
(66%)

 >4 billion people do not 
consume enough iron (65%), 
riboflavin (55%), folate (54%), 
and vitamin C (53%)

GLOBAL BURDEN OF 
HIDDEN HUNGER

Source: Passarelli et al., 2024

https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(24)00276-6/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(24)00276-6/fulltext


Visualizations of national and subnational micronutrient intake distributions and inadequacies for 
cross- and within-country comparisons: https://emlab-ucsb.shinyapps.io/global_intake_inadequacies/

Italy

Source: Passarelli et al., 2024

Kenya

BURDEN DISTRIBUTION ACROSS GEOGRAPHIES & 
DEMOGRAPHIC GROUPS

https://emlab-ucsb.shinyapps.io/global_intake_inadequacies/
https://emlab-ucsb.shinyapps.io/global_intake_inadequacies/
https://emlab-ucsb.shinyapps.io/global_intake_inadequacies/
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(24)00276-6/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(24)00276-6/fulltext


MICRONUTRIENT MALNUTRITION AMONG VULNERABLE GROUPS

Over half of children under-5 (372 million) and two-thirds of women of reproductive age 
(1.2 billion) globally are deficient in at least one essential micronutrient

Source: Stevens et al., 2022

https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(22)00367-9/fulltext


 About three-quarters (70%) of children 
under-5 and women of reproductive 
age with micronutrient deficiencies live 
in Sub-Saharan Africa, South Asia, and 
East Asia & the Pacific

 However, micronutrient deficiencies are 
not only an LMIC problem

 For example, in the UK, 37% of children 
under-5 and 55% of women of 
reproductive age are deficient in one 
or more essential micronutrients

Prevalence of single or multiple micronutrient deficiencies in preschool-aged 
children (A) and women of reproductive age (B)Source: Stevens et al., 2022

MICRONUTRIENT 
MALNUTRITION AMONG 
VULNERABLE GROUPS

https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(22)00367-9/fulltext


GLOBAL PREVALENCE OF INADEQUACIES IN SEAFOOD OMEGA-3s

 Large regional and national variations 
in mean intakes

 Only 45 out of 187 countries achieved 
adequacy (≥250 mg/day)

 Consumption was far below optimal 
in many regions, with 142 countries 
having mean intakes lower than 
recommended levels

 100 countries, mostly in Sub-Saharan 
Africa, mainland Asia, North Africa, 
and the Middle East, had extremely 
low intakes (<100 mg/day)

Source: Micha et al., 2014

https://www-bmj-com.vu-nl.idm.oclc.org/content/348/bmj.g2272


 ~1 billion people have chronically 
inadequate protein intake or protein-
energy malnutrition

 The burden is highest in LMICs, but 
deficiencies / inadequacies are also common 
among vulnerable populations in HICs

 For example, a US study found that:
o Over half of home-bound elderly adults 

have protein intakes below the RDA
o ~20% do not meet the RDA for at least 

one indispensable amino acid
o ~11% do not meet the RDA for at least 

five indispensable amino acids

GLOBAL BURDEN OF PROTEIN MALNUTRITION 

Source: Wu et al., 2014

https://nyaspubs.onlinelibrary.wiley.com/doi/10.1111/nyas.12500


How valuable are animal-
source foods for global 

nutrition?



• Culinary 
traditions

• Family & 
community

• Circular 
bioeconomy

• Biodiversity in 
grasslands

• Source of 
income

• Rural economy
• Marginal lands

• Quality protein
• Bioavailable 

micronutrients
• Omega-3 fats

Nutritional 
Powerhouse

Livelihoods 
& Resilience

Sociocultural 
value

Ecosystem 
Co-benefits

MULTI-DIMENSIONAL VALUE OF ANIMAL-SOURCE FOODS

Source: Beal et al., 2023

https://www-sciencedirect-com.vu-nl.idm.oclc.org/science/article/pii/S0022316622131378


THE NUTRITIONAL VALUE SCORE (NVS)

 What is it? An innovative Nutrient Profiling System (NPS) to holistically assess the relative nutritional 
value of individual foods, food groups, meals, and whole diets

 What can it be used for? To inform policy, programmatic, industry, and investment decisions on which 
foods to prioritize for the greatest nutritional and health impacts

Source: Beal & Ortenzi, 2025 (under review)

https://doi.org/10.21203/rs.3.rs-3443927/v2


Nutritional Value Scores for 
425 unique foods commonly 
consumed in Sub-Saharan 
Africa, categorized into 27 
food groups

Scaled from 1 (lowest) to 100 (highest)

Sources: Beal & Ortenzi, 2025 (under review); GAIN Policy Briefs, 2025

https://doi.org/10.21203/rs.3.rs-3443927/v2
https://www.gainhealth.org/resources/reports-and-publications/priority-value-chains-investing-womens-nutrition


 Nutritional value varies greatly across and within food groups

 No foods perform well against all dietary components analysed

 Plant- and animal-source foods have complementary nutritional profiles

MULTI-COMPONENT NUTRITIONAL PROFILES OF SINGLE FOODS

Source: Beal & Ortenzi, 2025 (under review)

https://doi.org/10.21203/rs.3.rs-3443927/v2


Priority Micronutrient 
Density Scores of 41 
aggregate foods from 
multiple geographic 
regions

Quantity of calories and grams 
required to provide an average of 
one-third of recommended 
intakes of vitamin A, folate, 
vitamin B12, calcium, iron, and 
zinc for women of reproductive 
age

Sources: Beal & Ortenzi, 2022

https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2022.806566/full


 Many essential nutrients commonly 
lacking in diets globally are found in 
larger quantities and more bioavailable 
forms in animal-source foods

 Achieving adequacy for some of these 
nutrients with primarily plant-based 
diets can be challenging

 Minimally processed, nutrient-dense animal-source foods 
consistently score high across geographic regions:

THE ROLE OF ANIMAL-SOURCE FOODS IN GLOBAL NUTRITION

Rich in multiple micronutrients (e.g., vitamins 
A & B12, iron, zinc) and high-quality protein

Rich in several minerals (e.g., iron, zinc, 
calcium, potassium, magnesium), high-
quality protein, and long-chain omega-3s

Rich in multiple micronutrients (e.g., vitamins 
A, D & B12, iron, zinc, calcium), and high-
quality protein

Sources: Beal & Ortenzi, 2025 (under review); GAIN Policy Briefs, 2025

https://doi.org/10.21203/rs.3.rs-3443927/v2
https://www.gainhealth.org/resources/reports-and-publications/priority-value-chains-investing-womens-nutrition


 Some essential nutrients and health-promoting compounds are unique to animal-source foods

 These can’t be obtained from primarily plant-based diets without fortification and/or supplementation

THE ROLE OF ANIMAL-SOURCE FOODS IN GLOBAL NUTRITION

• Retinol, heme iron, vitamins B12 & D3

Sources: Beal & Ortenzi, 2025 (under review); GAIN Policy Briefs, 2025; Micha et al., 2014; Wu et al., 2014

• Complete and balanced amino acid profile

• DHA & EPA

• Bioactive peptides and other beneficial 
compounds, including creatine, anserine, 
taurine, cysteamine, 4-hydroxyproline, 
carnosine, & CLA 

https://doi.org/10.21203/rs.3.rs-3443927/v2
https://www.gainhealth.org/resources/reports-and-publications/priority-value-chains-investing-womens-nutrition
https://www-bmj-com.vu-nl.idm.oclc.org/content/348/bmj.g2272
https://nyaspubs.onlinelibrary.wiley.com/doi/10.1111/nyas.12500
https://nyaspubs.onlinelibrary.wiley.com/doi/10.1111/nyas.12500


What does this mean for 
policy, programmes, and 

investments?
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Thank you!

http://www.gainhealth.org/
http://www.gainhealth.org/
mailto:info@gainhealth.org
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