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Chronic Undernutrition: Stunting 

UNICEF (2013) Improving child nutrition: The achievable imperative for global progress. United Nations Children's Fund, New York, NY.   

161 million children U5 (25%) 



Multiple Micronutrient Deficiencies 

Sight and Life 2013 

Presenter
Presentation Notes
Magnitude of Hidden Hunger (Zinc, Iron and Vitamin A Deficiencies),
Prevalence of Iodine Deficiency
Biofortificaiton and single nutrient approaches won’t address all the issues of hidden hunger
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POPKIN The World is Fat; Ng et al 2014 

“Globesity”: Overweight and Obesity 

2.1 billion people are overweight or obese 



Intergenerational 
consequences  

Short-term consequences:  
Mortality, morbidity, disability  

 
 

Long-term consequences: 
Adult height, cognitive ability, economic 
productivity, reproductive performance, 
overweight and obesity, metabolic and 

cardiovascular diseases 
  
  

Inadequate dietary intake Diseases 

Household food security 
Inadequate care and feeding 

practices  

Unhealthy household 
environment and inadequate 

 health services  

 
Household access to access to adequate quantity and quality of resources: 

Land, education, employment, income, technology  
  

Inadequate financial, human, physical and social capital 
  

Social cultural, economic and political context  

IMMEDIATE  
causes  

UNDERLYING   
causes  

BASIC  
causes  

MATERNAL AND CHILD 
UNDERNUTRITION 

Source: UNICEF (2013) Improving child nutrition: The achievable imperative for global progress. United Nations Children's Fund, New York, NY.   

The Causes of Malnutrition are Multi-Factorial 

Presenter
Presentation Notes
Child under­nutrition is caused not just by the lack of adequate, nutritious food, but by frequent illness, poor care practices and lack of access to health and other social services. These multifactorial determinants were first outlined in UNICEF’s conceptual framework of child undernutrition more than two decades ago. Identifying immediate, underlying and basic causes of undernutrition, the framework has evolved to incorporate new knowledge and evidence on the causes, consequences and impacts of undernutrition United Nations Children’s Fund. (1990) Strategy for improved nutrition of children and women in developing countries. New York.  UNICEF.  

Immediate causes of undernutrition are inadequate dietary intake and frequent disease exposure. A child’s dietary intake and exposure to disease are affected by underlying factors, including household food insecurity (lack of availability of, access to, and/or utilization of a diverse diet), inadequate care and feeding practices for children, unhealthy household and surrounding environments, and inaccessible and often inadequate health care. Basic causes of poor nutrition encompass the societal structures and processes that neglect human rights and perpetuate poverty, limiting or denying the access of vulnerable populations to essential resources. Social, economic, and political factors can have a long-term influence on maternal and childhood undernutrition. Moreover, chronic undernutrition can lead to poverty, creating a vicious cycle. Scrimshaw, N. S., C. E. Taylor and J. E. Gordon (1968)  Interactions of nutrition and infection.  Monograph Series. World Health Organization 57: 3. World Bank (2006) Repositioning Nutrition as Central for Development. Washington, DC.
 





Demand for animal foods is increasing 

FAO SOFI 2012 

Presenter
Presentation Notes
Expressed as the relative contribution of animal-source foods to total per capita DES availability, diets seem to be converging to a more uniform pattern, as the figure shows
for a selected number of countries. Whereas only small increases (or even a decrease, in the case of the United States of America) were observed in countries that already
had relatively high shares of 20–25 percent in the early 1960s (e.g. France, Germany, United States of America), the increases were significant in countries with lower initial shares and fast economic growth during this period. The latter group includes some developed countries (e.g. Italy, Spain) as well as various developing countries (e.g. Brazil, China). Generally, the levels of per capita consumption of animal-source foods are still rather low in most developing countries, in spite of high growth rates.
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Duffey & Popkin(2008)  AJCN 88(suppl):1722S 



Ultra Processed Foods Are in High Demand 

Dietary share of ultra-processed food consumption and obesity in middle income countries 



Dietary risks are the leading cause of 
disease burden 

IHME 2013 



Dietary habits are shifting 

• Higher income countries: increased 
portion sizes, away from home 
consumption, snacking, and caloric 
sweetened beverages 

 

• Lower income countries: increased 
intake of vegetable fats (edible oils) 
and animal source food changes, 
convenience, snacking and 
packaged food preferences are 
increasing 

Source: Popkin (2012) AJCN; Khoury et al (2014) PNAS; FAO (2012) 
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Changes in the types of food we eat are driving a new demand for certain types of food, grown and processed in particular ways (Keats and Wiggins 2014). While populations are increasing, so is overall wealth in some countries, particularly India, China and Brazil. Diets are shifting more towards higher quality, nutrient-dense products such as meat, dairy products, and oils—but also towards more ultra-processed foods. The pressure to produce more food in an environmentally sustainable way, while upholding safety and health standards, bumps up against consumer demands. At the same time, there are profound inequities both globally and within countries, with respect to access to, and affordability of, nutritious foods. 

At the heart of sustainable diets are animal-source foods. Animal-source foods can provide a variety of micronutrients that are difficult to obtain in adequate quantities from plant-source foods alone, especially vitamin A, vitamin B-12, riboflavin, calcium, iron and zinc (Dewey and Adu-Afarwal 2008; Murphy and Allen 2003). Negative health outcomes associated with inadequate intake of these nutrients include anemia, poor growth, rickets, impaired cognitive performance, blindness, neuromuscular deficits and, eventually, death. Not only are these foods high in many micronutrients, but also the nutrients are often more available. Studies have shown that consumption of milk and other animal-source foods by undernourished children improves anthropometric indices and cognitive function and reduces the prevalence of biochemical and functional nutritional deficiencies, reducing morbidity and mortality (Dror and Allen 2011). Although animal-source foods are important sources of essential nutrients, some sources high in saturated fats are also significant contributors to cardiovascular disease and colorectal cancer (Woodcock et al. 2007; World Cancer Research Fund 2007).

Most countries are shifting from plant-based diets to highly refined foods, meats and dairy products, with the exception of a few poor countries that cannot afford the leap (Friel et al. 2011; McMichael et al. 2007; Popkin 2012; Wilkinson et al. 2009). This is particularly seen in urban middle classes (Wilkinson et al. 2007). Americans account for just 4.5% of the world’s population, but eat approximately 15% of the meat produced globally (Stokstad 2010). On average, the US consumes 124 kg/capita/y compared to the global average of 38 kg/capita/y (Wilkinson et al. 2009). The countries that consume the least meat are in Africa and South Asia, where the highest burden of undernutrition lies, with consumption in some countries as low as 8.5 kg/person/year in Ethiopia and 3 kg/person/year in Bangladesh (FAO 2014) Meat consumption per capita refers to the total meat retained for use in country per person per year. Total meat includes meat from animals slaughtered in countries, irrespective of their origin, and comprises horsemeat, poultry, and meat from all other domestic or wild animals such as camels, rabbits, reindeer, and game animals.
 
The chart compares the changes in diet from 1990-92 to 2007-09 by region.



Food System Dynamics and Drivers:  
Need to think about other Systems 

• Urbanization & changing food environments 

• Climate variability & change 

• Rapid degradation of natural resources 

• Escalating population growth and density 

• Increasing incomes  

• Evolving ICT 

• Shocks to systems 

 

High burden of stunting – conflict 
countries top the list 

Sources: UNICEF 2013  
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Presentation Notes
As the world’s food suppliers, the food and agriculture sectors have critical roles to play in addressing the causes of malnutrition. Modern food systems have been engineered to be enormously successful at producing vast quantities of food, fiber, feed, and fuel. The emphasis on quantity in particular has helped to avert food shortages and spur the growth of national economies. However, there remains significant untapped potential for food systems to meet the nutrition and health needs of populations. Rather than simply focusing on quantity  of calorie production, a food system that also focuses on the quality  of the food produced, taking nutrients and diversity of diets into account, stands to significantly improve global health outcomes. Strategies to realign the goals of food systems with those of human health and nutrition are therefore urgently needed.

Within the food and agricultural system are people and institutions involved in the production, processing, marketing, consumption, and disposal of food. There are also the sociopolitical, economic, and technological environments associated with the food system, separate from but enveloping the households, as households and the individuals therein are part of the food system. Food system activities affect the availability and affordability of food for all food consumers, including producer households, as well as the demand for diverse, nutritious foods in the food market environment. The food system also impacts the natural resources environment; the health, water, and sanitation environment; and the knowledge and norms surrounding nutrition and health. 

The figure represents a conceptualization of how mothers and children within households are situated within the larger food system. (Du et al 2015)



Urban migration with increased population pressures: Globally, as of 2014, 54 percent of the world’s population reside in urban areas. By 2050, 66 per cent of the world’s population is projected to be urban.  Although North and Latin America and the Caribbean and Europe are more urban than Africa and Asia, these two regions are urbanizing faster than the other regions and are projected to become 56 and 64 per cent urban, respectively, by 2050.Currently, an estimated one-third of urban dwellers live in poorly constructed shantytowns. Limited access to safe and nutritious food, social services and poor public health infrastructure leave shantytown populations at high risk for nutritionally inadequate diets and infectious diseases. Without proper planning, infrastructure and health and social services, often lacking in rapidly expanding urban areas of lower- and middle-income countries, nutrition outcomes will be affected. 

Climate change and variability : The world is experiencing climate change and variability leading to increased severity, frequency and unpredictability of natural disasters. Both floods and droughts are expected to continue to occur more frequently. These changes are likely to have the greatest impact in many low-resource regions’ agriculture output, which lowers incomes and resiliency, and subsequently reduces access to sufficient nutrient-dense foods. Eighty per cent of the burden of disease related to climate change will affect children, with a potential projection of a 20–30 per cent increase in undernutrition by 2050, compared to a scenario in which climate is stable. 

High and volatile food prices: Global prices for food and related commodities have gone up markedly over the past years and are expected to remain that way . The poorest communities and especially female-headed households, feel the consequences of increased food prices most strongly. Increases in food costs force people to reduce the quantity and nutrient quality of food consumed, particularly affecting those who are in need of nutrient-dense foods like young children and pregnant and lactating women. 

Dietary shifts: A rapid transition in diet and activity patterns is occurring globally, paralleled by major demographic and socioeconomic changes. Diet changes include an increase in the consumption of vegetable oils, sugar-sweetened beverages, and ultra-processed and fast and street foods. This is due to broader changes in the globalized food system, and food value chains that include more fast-food outlets, more takeaway and packaged foods, and advertising of unhealthy foods. These changes, together with a decrease in physical activity levels, are resulting in rising levels of obesity globally. Unhealthy diets, more sedentary lifestyles, and obesity have been consistently linked to an increased prevalence of NCDs in which most attributable deaths occur in low- and middle-income countries .

Increased humanitarian crises and fragility:  Natural disasters, protracted economic and food price crises, and conflicts can threaten and disrupt the livelihoods of communities, particularly those who are considered fragile. Humanitarian crises are associated with food shortages, lack of safe drinking water, inadequate or disrupted health care systems, poor hygiene practices, and undermining food systems. These dynamics often exacerbate pre-existing nutritional deficits. In combination with infections like measles and diarrhea, compromised nutritional status accelerates morbidity and mortality in emergencies. The often limited consideration of nutrition as a priority programme area in times of disaster, in particular if acute malnutrition is low while micronutrient deficiencies and other risk factors such a suboptimal IYCF may be present, reflects limitations in existing assessment and analysis frameworks, as well as the knowledge gap existing in some of the policy-related strategies applied to humanitarian response. 

Brinkman, H.J., S. de Pee, I. Sanogo, L. Subran and M. W. Bloem (2010) High food prices and the global financial crisis have reduced access to nutritious food and worsened nutritional status and health.  The Journal of Nutrition 140(1): 153S-161S.
United Nations Habitat (2010) State of the World’s Cities. New York, NY.
Crisp, J., T. Morris and H. Refstie (2012)  Displacement in urban areas: new challenges, new partnerships.  Disasters 36(s1): S23-S42.
Malik, V. S., Willett, W. C., & Hu, F. B. (2013). Global obesity: trends, risk factors and policy implications. Nature Reviews Endocrinology, 9(1), 13-27.
IPCC, 2013: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, 1535 pp
Nelson, G.C., Rosegrant, M.W., Palazzo, A., Gray, I., Ingersoll, C., Robertson, R., You, L., 2010. Food Security, Farming, and Climate Change to 2050: Scenarios, Results, Policy Options, 172. Intl Food Policy Res Inst., Washington DC. 
Lloyd, S.J., Kovats, R.S., Chalabi, Z., 2011. Climate change, crop yields, and under- nutrition, development of a model to quantify the impact of climate scenarios on child undernutrition. Environ. Health Perspect. 119, 1817.
World Bank Group (2014) Food Price Watch. Year 5, Issue 17, May 2014. World Bank, Washington DC http://www.worldbank.org/content/dam/Worldbank/document/Poverty%20documents/FPW_May%202014_final.pdf
United Nations, Department of Economic and Social Affairs, Population Division (2014). World Urbanization Prospects: The 2014 Revision, Highlights (ST/ESA/SER.A/352).
http://esa.un.org/unpd/wup/Highlights/WUP2014-Highlights.pdf
WHO (2010) Global status report on noncommunicable diseases. World Health Organization, Geneva.
FAO (2011) Resilient Livelihoods – Disaster Risk Reduction for Food and Nutrition Security Framework Programme. Rome, Italy. 
 




Food 
Availability 

Food Access 
Food 

Utilization 

Food and Nutrition Security 

Education and knowledge 
Culture and social influence 

Socioeconomic status 
Healthcare and health systems 

Environment and climate change 
Gender equality and women empowerment 

“Food security exists when all people, at all times, have physical and economic 
access to sufficient safe and nutritious food to meet their dietary needs and food 
preferences for a healthy and active life.”  

stability 



Improve the Quality of What is Available 

Source: Khoury et al 2014 PNAS; National Geographic 2011 



Integration of Agriculture, Environment and 
Rural/Urban Development  

Source: Nature 2015 

Improving multi-functional 
landscapes 
 
Conserving and sustainable 
use of ecosystems and 
biodiversity 
 
Engaging women 



Increase Accessibility to Nutritious Foods 

Source: DSM Road to Hunger 2013; De Peee and Bloem 2010; USDA ERS 2014 

Food Deserts Cost of Diets 

• Popup markets and local markets 
• Incentives to informal food sellers – street carts, bodegas, kiosks [vouchers] 
• Link farmers to local social services – schools, clinics, etc. 
• Food prices 
• Increasing incomes… 

Presenter
Presentation Notes
The USDA lists three criteria that were taken into account to help determine indicators of food access:
Accessibility to sources of healthy food, as measured by distance to a store or by the number of stores in an area.
Individual-level resources that may affect accessibility, such as family income or vehicle availability.
Neighborhood-level indicators of resources, such as the average income of the neighborhood and the availability of public transportation.

The green shows = Food Desert Locator implemented a single measure of food deserts—low-income areas where a significant number or share of residents is far from a supermarket, where "far" is more than 1 mile in urban areas and more than 10 miles in rural areas.



Optimize Utilization of Nutrients:  
Farm to Flush 

Improve food safety 
 
Minimize infectious disease burden 
 
Avoid environmental enteropathy 

Spears et al 2011 Plos One; Wild 2   



Integration of WASH, Health & Food Systems 



Promote Entry Points, Avoid Exit Points for 
Nutrition: Need for Innovation in FVCs 

Input 
Supply 

Production Post Harvest 
Storage 

Processing Distribution Marketing 
and Retail 

Consumption & 
Food Utilization 

Lack of 
knowledge of 

improved 
varieties, 

nutritious crops 

Contamination, 
spoilage 

Nutrient losses 
during milling, 
combination 

with unhealthy 
ingredients 

“Nutritious food 
deserts”, 

export/import 
impacts on prices 

Lack of access to 
inputs (seeds, 

fertilizer, 
extension) 

Advertising 
campaigns for 

unhealthy foods 

Lack of 
knowledge of 

nutrition, 
nutrient losses 

during food 
preparation 

Minimize Nutrition “Exiting” the Value Chain 

Maximize Nutrition “Entering” the Value Chain 

Focus on women 
farmers, 

diversification 

Aflatoxin control, 
refrigeration 

Fermentation, 
Drying, 

fortification 

School feeding 
programs, ECD 

programs, 
extension, voucher 
schemes, targeting 

of vulnerable 
groups 

Improved 
varieties, bio-
fortification 
strategies, 

livestock, insects 

Messaging on 
the importance 

of nutrition, 
benefits of 

certain foods 

Home fortification 
with MNP (fish 

powders), Training 
in nutritious food 

prep, time 
management, food 

preservation 
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Presentation Notes
Food Value chain (FVC) approaches can provide useful frameworks to examine the food system and the potential to achieve improved nutritional outcomes by leveraging market-based systems. However, understanding the links between value chains, the overall business environment in which they operate, and nutrition among targeted populations is complex, involving actors and activities working across agriculture, health and nutrition, and very little evidence exists on the potential or the trade-offs involved. 

FVC approaches are already used in international development with the objective of enhancing the livelihoods of food producers, but they rarely consider diet quality and nutrition (Hawkes and Ruel, 2011). In the developing world, the FVC approach has mainly been thought of through economic, cash crop terms. Yet more can be done within the value chain model, including ensuring that better partnerships with unique sets of players can add value by bringing more nutrition to the value chain. By including nutrition as an outcomes of value chains, demand and supply “ends” of the chain can be linked, (with the producer and consumer often being the same person), with a focus on ensuring that the nutritional needs of the population are met. 
 
FVCs touch all four aspects of food and nutrition security: production, access, acceptability and quality of foods. In the recent Lancet series on child and maternal nutrition, value chains were highlighted as a potential way to leverage agriculture to improve nutrition, particularly with regards to traditional value chains for micronutrient rich foods (Ruel et al., 2013). Many poor households predominantly consume staple-based diets and lack access to fruits and vegetables, animal-source or wild foods of high nutrient content (Hawkes & Ruel, 2011; Dewey et al 2008). In order for the agricultural sector to play a more effective role in terms of improving access, acceptability, and quality of diets and more nutrient rich foods that are lacking in poor household diets, there needs to be a greater focus on what happens to foods being produced all the way to their consumption (Hawkes & Ruel, 2011).  Economic constraints, insufficient supply and demand of affordable nutritious foods, lack of nutrition sensitiveness along the agricultural value chain, and limited appropriate information on nutrition for consumers to change behavior are critical factors that limit poor population’s access to nutritious foods. Food and nutrient losses along the value chain, which may be caused by ineffective or inefficient harvesting, storage, processing and handling, are other factors that affect the availability, cost and hence affordability of nutrient-rich foods. 

Typically, poor households subsist on monotonous staple-based diets; they lack access to nutritious foods, such as fruits, vegetables, animal source foods (fish, meat, eggs, and dairy products), or wild foods of high nutrient content. Lack of diversity in the diet is strongly associated with inadequate intake (and risks of deficiencies) of essential micronutrients (Ruel 2003; Leakey 1999; Arimond and Ruel 2005). The resulting deficiencies have far-reaching health and nutrition consequences, both in the short and the long term. 
 
One of the main uses of value chain analysis is to help identify points in the chain that can be “leveraged for change” (Hawkes 2009). Leverage points can ensure that nutrients are lost or exit the value chain as well as enhance the nutritional value of select nutrient-rich foods. Exiting points such as food and nutrient losses that occur along the value chain, are caused by ineffective or inefficient harvesting, storage, processing, or handling, reducing availability and raising the price of nutrient-rich foods. The poor are at highest risk of exposure to unsafe food, and since malnourished and nutrient-deficient children are most susceptible to the health risks associated with food or water, they have the most to gain from improvements (Hawkes and Ruel 2011).
 
It is also important to understand potential entry points: to enhance (or prevent losses) in the nutritional value of nutritious foods during processing; or to fortify (or restore the nutrient content of) foods formulated for special groups (such as complementary foods for young children or nutrient-rich foods for pregnant women or HIV/AIDs individuals). Entry points to educate and raise awareness among the different actors in the value chain are also important in terms of stimulating demand for the target products. Economic constraints, lack of knowledge and information, and related lack of demand for nutritious foods are critical factors that limit poor populations’ access to such foods. The figure shows ways in which more nutrition can enter or exit a chain system.





The Holy Grail: Changing the Demand 



Thinking About Behavior Change: 
Choice and Preferences 

Source:  International Food Information Council Food and Health Survey, 2012 



The Connectivity of the Food Environment 



Each situation is different:  
Know your local epidemiology 



Who to Engage? 

• Primary age school kids: Entry point to change tastes 

• Adolescent girls: Social justice models: teenagers define 
the issues and solve the problems 

• Parents (both men + women): Income generators and 
caretakers of children 

• Elderly: Engage grandmothers – trusted and respected 

• Movements: Great on advocacy, poor on science. Build an 
informed grassroots movement 

• Champions? 



Creating Champions 

• Hollywood, Bollywood, 
Nollywood! 

• First Ladies – Michelle Obama’s 
Lets Move is worthy 

• Athletes – Imagine if we got 
LeBron James to talk about 
nutrition… 

• Our own “Ice bucket” 
challenge? 



Accountability & Good Nutrition Governance 

Ethical and moral issue: how do we hold governments and other actors 
accountable for ensuring our food system is healthy, safe and equitable? 
 
• Policies: Integrate environment goals into national dietary guidelines 

(Sweden, Brazil) 
• Taxes:  junk food, soda tax 
• Bans: Ban “bad” foods/ingredients (ie trans fats), but ensure no harm… 
• Labels: Easy to understand labeling and ingredient list system to better 

inform consumers 
• Protect: Mandate to ensure citizens don’t go hungry – better social 

protection and food safety net mechanisms 
• Trade-offs and “Doing No Harm”: Consider trade-offs of food policies 

[palm oil, grass fed beef etc] 
 



Global Change: The Post 2015 Agenda 

Global goals do matter 
 
SDG2, 12 relate to food, 
agriculture, nutrition, & 
sustainability 
 
What indicators are essential? 



On Sustainability 

“The future is certain but the end is always near…” 

Source: Tilman and Clark Nature 2014 



Sustainable Diets 
 

“I already don’t understand what I am supposed to eat, now you 
want me to think about the planet’s health too?” 

In High Income Countries 

• Easy messages 

• “Eat real food. Mostly plants. 
Not too much.” -- Pollan 

• Minimize food waste 

• Don’t just watch cooking on TV, 
cook in your own kitchen… 

• Edible insects? 

 

In Low Income Countries 

• Fuel efficient cookstoves & ware 

• Minimize food loss 

• Agro-processing to enhance 
nutrients, preserve foods for 
storage 

 

 



Thank you! 
Email: jfanzo@gmail.com 
Web: www.foodandnutritionsecurity.com 
Twitter: @jessfanzo 

mailto:jfanzo@gmail.com
http://www.foodandnutritionsecurity.com
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