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The Double Burden or The New Norm
In his recently published book Factfulness, the late Dr Hans 
Rosling beautifully compares people’s different standards of 
living to levels of a computer game whereby everyone wishes 
to move from Level 1 (living on US$1 per day), to Level 2 (living 
on US$4 a day) and Level 3 (living on US$16 a day), all the way 
to Level 4 (living on more than US$32 a day).1 While 200 years 
ago, 85 percent of the world was living in extreme poverty, on 
Level 1 today, the vast majority of people are spread out in the 
middle, across Levels 2 and 3, thanks to remarkable improve-
ments in health, education, water and sanitation, hygiene and 
economic growth, among many other factors.1 
 Although there is still a long way to go, it is important to cel-
ebrate these developments while keeping sight of the challenges 
ahead. It was only three years ago that the optimist in each one 
of us applauded the soaring progress by many countries to-
wards achieving the Millennium Development Goal of eradicat-
ing extreme poverty and hunger. In recent decades, as low- and 
middle-income countries made economic advances and under-
went the nutrition transition, their undernutrition rates declined 
(despite the latest increase in the past two years as confirmed 
in the 2017 and 2018 SOFI report). Yet here we are, grappling 
with the inconvenient truth that 462 million people are under-
weight,2 that over 2 billion people are overweight or obese, and 
that this latter estimate is used to describe the number of people 
who suffer from hidden hunger.3 These different forms of mal-
nutrition can coexist within countries and communities, within 
households, and even within the same person over their lifetime. 
The double burden of malnutrition has become the new norm in 
many parts of the world.

An unparalleled opportunity
The data is alarming. While more than one in eight adults in 
the world is obese, one in three women of reproductive age is 
anemic.3 We trust that this issue of Sight and Life magazine will 
sufficiently expose our readers to additional and similar data re-
flecting this trend. Yet, in the midst of all this, optimism screams 
at us: global attention to addressing the multiple forms of mal-
nutrition is unparalleled. 

 The nutrition policy arena has made laudable efforts in pro-
viding a space to bring all forms of malnutrition onto the policy 
agenda. Although the double burden remains a largely untapped 
area for integrated action, there are opportunities to act. The 
Decade of Action on Nutrition, which calls for coordinated ac-
tion through coherent and cross-cutting policies, initiatives and 
programs, represents a unique entry-point to comprehensively 
address the double burden of malnutrition.4  
 In recent years, several major global policy developments 

– including the G20 meeting in Berlin in 2017, the G7 Agricul-
tural Ministerial meeting in Bergamo and the Global Nutrition 
Summit in Milan  – amplified the opportunity of using a food-
systems approach to tackle the multiple challenges of hunger, 
obesity, climate change, jobs, inequality and growth, and helped 
to maintain momentum towards creating a sustainable future.5 

Progress toward the 2030 Agenda for Sustainable Development 
continues, as the United Nations Statistical Commission formal-
ly adopted the indicator framework to track progress on meeting 
the Sustainable Development Goals (SDGs). 

“Key questions remain unanswered”

 Key questions, however, remain unanswered, and a lack of 
scientific consensus is slowing down governments, businesses 
and civil society actors who want to take action. In this light, 
the EAT-Lancet Commission on Food, Planet, Health is taking on 
these challenges and will soon provide a scientific consensus to 
the global community and offer solutions as to how all actors 
can provide populations with healthy diets from a sustainable 
food system. The International Symposium on Understanding 
the Double Burden of Malnutrition for Effective Interventions 
organized by the International Atomic Energy Agency (IAEA) 
in December 2018 in Vienna is another event that will provide 
further direction on the epidemiology, biology, assessment, in-
terventions and policy implications for the double burden.
 We hope that you will find this issue of Sight and Life maga-
zine useful and thought-provoking. The aim of this publication 
has always been to provide a space to share new knowledge and 

Welcome
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insights and to stimulate discussion rather than to solely pro-
vide answers and solutions. This special edition on the double 
burden seeks to bring all actors to the table and, more impor-
tantly, to include new voices in the discourse.

Beyond business as usual
Let us introduce you to Joy. She is 21 and lives with her three 
children and husband in the fishing village of Nyanyano in 
Ghana. Her husband is a fisherman who spends most of the 
month away from the village. Joy works selling fried food on 
the street. Her three children are malnourished, and her oldest 
child has suffered from an eye infection for two years without 
medical treatment. She feels alienated and alone. She can-
not afford to take her children to hospital for treatment or get 
the food supplements the nurse recommends. The local clinic 
serves a population of 40,000 with just a handful of com-
munity nurses. Most children never visit the center because 
of the stigma it brings. 
 In the same village, Ana, aged 40, lives with her six children 
in a two-bedroomed house. Her husband left two years ago, and 
she is the sole provider. She earns her living by selling fruit at 
her market stall – fruit she and her family never eat, as it is their 
main source of income. Long hours and economic constraints 
result in her buying food that is available, convenient and cheap. 
Unfortunately, this often means consuming foods high in fat, 
salt and sugar and low in vitamins and minerals. Due to her in-
creased weight gain, she now struggles to stay on her feet all day, 
and work is becoming more difficult. She fears for her family’s 
source of income and worries about her future health bills.

“ As public health professionals,  
we must challenge ourselves  
to work differently”

 The statistics for both women are bleak, their problems com-
plex. But finding solutions to the multiple burdens of malnutri-
tion that Joy and Ana are experiencing is the new norm. As pub-
lic health professionals, we must challenge ourselves to work 
differently, be innovative, make alliances outside the normal 
sphere and shift mindsets to become more agile and flexible in 
our approach. Those of us working in under- and over-nutrition 
are often separated, working in silos and apprehensive about 
straying too far from our fields of professional expertise. This is 
a contradiction that inhibits the generation of new ideas, solu-
tions and cross-learning. The many burdens of malnutrition and 
its consequences are influencing the well-being and economic 
resilience of regions, countries, communities and individuals. 
Solutions require concerted action.

 Unfortunately, no single solution or ‘one-size-fits all’ ap-
proach exists due to the many factors that exacerbate this public 
health issue. In our ‘Food for Thought’ piece, we reflect on the 
importance of science in the discussion. Consolidated data on 
the global landscape to understand its magnitude and extent, 
the impact of climate change and mass urbanization, food and 
agricultural systems, legislation, consumer behavior and the 
role of the private sector are areas we need to understand to 
ensure the problem is not viewed in isolation.
 Engagement with the food industry is often given lip service, 
but examples of real collaboration are rare. With a lack of trust, 
due particularly to the marketing of unhealthy foods to children 
and the lack of adherence to the breastfeeding code, relations 
are strained. However, sustainable, lasting solutions to the dou-
ble burden of malnutrition require us to engage the food indus-
try through a sharing of goals. Food companies have technical 
and marketing experience and expertise that can support the 
development of affordable, nutritious foods, particularly for con-
sumers at the base of the pyramid. These relationships should 
be managed through incentives and regulatory frameworks that 
support healthy eating principles. 
 Low- and middle-income countries are continuing to tackle 
undernutrition while finding themselves increasingly chal-
lenged to fight growing rates of overweight and obesity. These 
countries cannot afford to ignore the potential of unhealthy 
diets. A food system that is efficient in delivering healthy food 
to all at an affordable price, in all situations, is required. High-
income countries have seen the cost and consequences of not 
recognizing this sooner. Current estimates suggest that malnu-
trition costs the global economy US$3.5 trillion a year – 11% of 
the world’s GDP.6 

In this issue
We would like to thank all our contributors, who have very kindly 
shared their insights and research. We begin by hearing Alessan-
dro Demaio’s thoughts on how the global community can come 
together through integrated action on the double burden of mal-
nutrition. If you are interested in hearing about how key stages in 
people’s lives have relevance for their health, read Chandni Maria 
Jacob and Mark Hanson’s article examining how a life-course ap-
proach to policy design can help prevent childhood malnutrition. 
To understand further the unique challenges presented in different 
contexts, read Simón Barquera, Mariel White and Norma Buenros-
tro’s synopsis from Latin America, while Regina Moench-Pfanner, 
Jeyakumar Henry and Klaus Kraemer provide the view from Asia. 
If you would like to appreciate how to identify interventions that 
can have the greatest impacts, we recommend you review the 
findings of Indira Bose, Saskia de Pee and colleagues from their 
‘Fill the Nutrient Gap’ analysis in Cambodia, Lao PDR and Tajik-
istan. What does a double- or triple-duty action look like? Rafael 
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Despite the bleak outcomes that regions, countries, communi-
ties and individuals are currently facing, one must acknowledge 
that the challenges posed by undernutrition, overweight and 
obesity along with diet-related noncommunicable diseases pre-
sent a unique opportunity for mutual learning and collaboration 
between the global North and South, as every country in the 
world is affected by one or more forms of malnutrition.
 We very much hope you will enjoy this new issue of Sight and 
Life magazine, and trust that it will stimulate new ways of think-
ing that pave the way for meaningful and lasting change.
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Pérez-Escamilla and Sofia Segura-Pérez provide the rationale for 
breastfeeding as an important example of triple-duty action in the 
context of the double burden of malnutrition.
 Don’t miss Jessica Renzella and Elyse Franko-Filipasic’s 
enlightening article on the value of community-centered ap-
proaches in addressing an issue as complex as the double bur-
den. To dive into some of the science behind the complexity, 
read Hélène Deslile’s piece on the frequent co-occurrence of 
nutritional deficiencies and cardiometabolic risk markers. For 
a compelling call to action on the role of double-duty actions 
in addressing the double burden, do read Corinna Hawkes’ ar-
ticle. Within the theme of breaking out of our silos, let Jessica 
Fanzo and Paul Newnham convince you of the importance of 
addressing capacity challenges and engaging new voices in the 
nutrition fight, respectively. Hear the private sector’s voice and 
learn about FRESH’s approach from the contribution of Alison 
Cairns, and if you are interested in finding out how to get con-
sumers to choose fruit and not fries, Marti van Liere and Valerie 
Curtis share their insights. Last but not least, we are extremely 
pleased to feature one of Peru’s leading chefs, Arlette Eulert 
Checa, in our ‘Day in the Life’ interview, offering the inspiring 
example of how she uses her skill and passion for food to im-
prove the diets of all Peruvians. 

“  The challenges present  
a unique opportunity for mutual  
learning and collaboration”

With warm regards,

Breda Gavin-Smith     
Global Public Health Nutrition Manager, Sight and Life 

Kesso Gabrielle van Zutphen
Knowledge and Research Specialist, Sight and Life    
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Glossary
Metabolic syndrome1 
The metabolic syndrome is a cluster of the most dangerous heart 
attack risk factors: diabetes and raised fasting plasma glucose, 
abdominal obesity, high cholesterol and high blood pressure. 
This ‘clustering’ of metabolic abnormalities that occur in the 
same individual appears to confer a substantial additional car-
diovascular risk over and above the sum of the risk associated 
with each abnormality. The International Diabetes Federation’s 
(IDF) definition of the metabolic syndrome addresses both clini-
cal and research needs and stipulates that for a person to be de-
fined as having the metabolic syndrome they must have central 
obesity plus any of two of the following factors: raised triglycer-
ides, reduced HDL cholesterol, raised blood pressure and raised 
fasting plasma glucose. 

Thrifty genotype hypothesis2,3 
In 1962, geneticist James Neel proposed the thrifty gene hy-
pothesis, providing a potential explanation for the rise in type 
2 diabetes. The theory proposes that through natural selection 
we evolved to be efficient in the intake and utilization of fuel 
as these were beneficial human modifications. However, during 
the past century, the transition to an excess of food and limited 
physical activity has created a situation where our previously 
advantageous thrifty genes now make us susceptible to diabetes 
and obesity. “This thrifty genotype is suggested to lead to meta-
bolically disadvantageous phenotypes’’ (Southam et al.). 

Thrifty phenotype4 

The thrifty phenotype hypothesis is concerned with the influ-
ence of nutritional programming on disease in later life. It pro-
poses an association between poor fetal and infant growth and 
the subsequent development of type 2 diabetes and the metabolic 
syndrome, and that inadequate nutrition in early life produces 
permanent changes in glucose-insulin metabolism. These changes 
comprise reduced capacity for insulin secretion and insulin resist-
ance, which, together with the effect of obesity, aging and physical 
inactivity, are significant factors in determining type 2 diabetes.

Double burden of malnutrition5 
The double burden of malnutrition is characterized by the co-
existence of undernutrition along with overweight and obesity, 
or diet-related noncommunicable diseases (NCDs), within indi-
viduals, households and populations and across the life course. 
This double burden of malnutrition can exist at the individual 
level (for example, obesity with deficiency of one or various vi-

tamins and minerals, or overweight in an adult who was stunted 
during childhood), at the household level (when a mother may 
be overweight or anemic and a child or grandparent is under-
weight) and at the population level (where there is a prevalence 
of both undernutrition and overweight in the same community, 
nation, or region).

Triple burden of malnutrition6 
The triple burden of malnutrition is a term that refers to the co-
existence of overnutrition, undernutrition and micronutrient de-
ficiencies within individuals, households and populations.

Double-duty actions7 
Double-duty actions include interventions, programs and poli-
cies that have the potential to simultaneously reduce the risk 
or burden of both undernutrition (including wasting, stunting 
and micronutrient deficiency or insufficiency) and overweight, 
obesity, or diet-related NCDs. Reflecting the shared drivers and 
platforms of contrasting forms of malnutrition, double duty can 
be achieved at three levels: through doing no harm with regard 
to existing actions on malnutrition; by retrofitting existing nutri-
tion actions to address or improve new or other forms of mal-
nutrition; and through the development of de novo, integrated 
actions aimed at the double burden of malnutrition.

Life-course perspective8 
The life-course perspective highlights a time-based and social 
perspective, looking across an individual’s or a population’s life 
experiences, and also across generations, to understand current 
patterns of health and disease. It recognizes that both past and 
present experiences are shaped by the wider social, economic 
and cultural context. 

Nutrition transition9  
Over the past three centuries, the pace of dietary change ap-
pears to have accelerated to varying degrees in different regions 
of the world. The concept of the nutrition transition focuses on 
large shifts in diet and activity patterns, especially their struc-
ture and overall composition. These changes are reflected in 
nutritional outcomes, such as changes in average stature and 
body composition. Furthermore, dietary and activity pattern 
changes are paralleled by major changes in health status and 
by major demographic and socioeconomic changes. This shift 
towards increased obesity and NCDs is only the latest pattern of 
this transition (Table 1). 
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Double burden of disease11,12 
The double burden of disease is characterized by the coexist-
ence of communicable (infectious disease) and NCDs. This 
double disease burden is a common characteristic of low- and 
middle-income countries fighting infectious diseases such as 
malaria and tuberculosis of 80% of all cardiovascular-disease-
related deaths.

Triple burden of disease13 

The triple burden of disease refers to the existence of both com-
municable and NCDs together with health risks associated with 
globalization, such as mental health, injuries and sociobehavio-
ral conditions.

Anthropocene14 
Anthropocene relates to the current geological age, in which it 
is believed that Earth has been significantly altered through hu-
man activity. This human activity has impacted climate and the 
environment. 
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Characteristic Stages
Pre-transition Transition Post-transition

Diet (prevalent) Grains, tubers, Increased consumption of sugar, 

fats and processed foods

Processed foods with high content of

fat and sugar; low fiber contentvegetables, fruits

Nutritional problems Undernutrition and nutritional 

deficiencies predominate

Undernutrition, nutritional 

deficiencies and obesity coexist

Overweight, obesity and 

hyperlipidemia predominate

table 1: The stages of the nutrition transition10  



WHEN BIOLOGICAL SYSTEMS MEET FOOD SYSTEMS

“ A good means to discovery is to  
take away certain parts of a system 
to find out how the rest behaves”  
Georg Christoph Lichtenberg (1742–99)  
German scientist, satirist and philosopher 

 Despite substantial global and national mitigation strate-
gies, malnutrition in all its forms, from undernourishment and 
micronutrient deficiencies to overweight and obesity and related 
noncommunicable diseases (NCDs), is still on the increase. In a 
recent workshop on food safety and healthy diets organized by 
the Academy of Sciences of the Vatican, FAO Director-General José 
Graziano da Silva highlighted the fact that by now a frightening 
2.6 billion people are overweight and obese. Moreover, the United 
Nations General Assembly in September 2018 dedicated a full day 
to a high-level meeting on the prevention and control of NCDs. Da 
Silva sees unhealthy diets – composed of foods that are dense in 
energy, fat, sugar and salt – as the most important factors behind 
the “global pandemic of obesity.” The Sustainable Development 
Goals (SDGs) aim to eliminate malnutrition, including overweight, 
by 2030. Without a miracle, the achievement of this objective is 
highly unlikely in the dozen years before that date.

“ Without a miracle, the elimination  
of malnutrition by 2030 is unlikely”

The risk of neglecting human biology
Without any doubt, the situation is dire, unsustainable, and requires 
action by all actors in the food system. Traditional food systems are 
characterized predominantly by stunting, wasting and micronutri-
ent deficiencies and less by the prevalence of overweight. Modern 
food systems are dominated by overweight, obesity and NCDs. But 
can food systems and food environments be changed simply by 

educating consumers, persuading the food & beverage industry to 
reformulate products, imposing sugar taxes, and regulating front-
of-the pack labeling and product marketing? These efforts crowd 
the current discourse in national and international nutrition circles, 
but don’t we run the risk of neglecting human biology in our quest 
to eradicate the double – or even triple – burden of malnutrition? 

Nutritional and psychological well-being 
Nutritional and psychological well-being go hand in hand. Poverty 
and household food insecurity lead to stress, anxiety and depres-
sion. Recognizing this, the charity GiveDirectly provides ‘basic 
income’ to those in need without any restriction. Between 2011 
and 2013, GiveDirectly provided unconditional cash transfers to 
extremely poor households in western Kenya. The average transfer 
corresponded to almost two years of per capita expenditure. 
 Researchers from Princeton University evaluated the pro-
gram. The cash transfers had positive effects on happiness, life 
satisfaction, stress levels and depression. The glucocorticoid 
cortisol (a stress hormone) was found to be lower when trans-
fers were made to the wife rather than the husband, when a 
lump sum was given rather than monthly installments, and 
when the payment was large rather than small. Most cells in 
the body have cortisol receptors. Cushing syndrome – a disease 
involving chronically elevated cortisol levels caused by a tumor 
of the pituitary or adrenal glands – is characterized by weight 
gain (predominantly in the face and abdomen), diabetes, hyper-
tension and suppressed immune function. 
 Harvard University behavioral biologist Katie Hinde and col-
leagues studied 108 nursing rhesus macaque mothers. Some 
macaque mothers delivered significant levels of cortisol to their 
babies through their milk. Milk high in cortisol made babies put 
on weight faster, become nervous and develop a less confident 
temperament. Interestingly, lower parity correlated with higher 
milk cortisol levels. Shaping the phenotype of the offspring via 
the transmission of biologically active compounds (including 
glucocorticoids) into breastmilk has been designated as ‘lacta-
tional programming.’ Other factors in lactational programming 
are, for instance, leptin, ghrelin and adiponectin, which are also 
known to affect satiety, metabolism and adiposity. 

Early-life programming of overweight and NCD risk
Early-life programming of overweight and NCD risk does not start 

Klaus Kraemer 
Managing Director, Sight and Life, Basel, Switzerland; 
Johns Hopkins Bloomberg School of Public Health, 
Baltimore, MD, USA

When Biological Systems 
Meet Food Systems
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strongly believe that discovery science will lead us more quick-
ly to effective interventions than continuing to feel our way 
in the dark with trial after trial.” Prentice goes onon: “We are 
seduced by the possibility of a silver bullet that will provide a 
quick fix.” 

“ Our biological and metabolic  
knowledge of malnutrition  
is still too sketchy”

 I can only concur with Dr Prentice: our biological and met-
abolic knowledge of malnutrition in all its forms is still too 
sketchy. We now possess the technologies (e.g., omics) to ampli-
fy discovery research. We must explore how the human genome 
and epigenome interact with the food system and environment 
to shape the phenotype. Only a better understanding of these 
interactions will fast-track our efforts to overcome malnutrition 
in all its forms. This is where the biological systems meet the 
food systems, as well as the related cultural and socioeconomic 
systems. Given the importance of the biology of the first 1,000 
days for establishing physical, mental, health, economic and so-
cioemotional well-being for the whole life course, I wonder why 
we don’t focus more closely on these interactions. 

Correspondence: Dr Klaus Kraemer,  
Managing Director, Sight and Life, PO Box 2116,  
4002 Basel, Switzerland Email: klaus.kraemer@sightandlife.org
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WHEN BIOLOGICAL SYSTEMS MEET FOOD SYSTEMS

with breastfeeding. Fetal exposure to maternal glucocorticoid cor-
tisol also increases risk of adiposity in early life after birth. Glu-
cocorticoids could even be an underlying mechanism – or, indeed, 
the underlying mechanism – of early-life programming, leading to 
fetal growth retardation (small-for-gestational age [SGA], stunt-
ing), adiposity and increased NCD risk in adulthood. Epigenetic 
modifications, especially methylation, which can change gene 
expression, have also been implicated in fetal programming. De-
velopmental Origins of Health and Disease (DOHaD) is now a field 
of intense research that links undesirable early-life exposures 
(pre- and post-natal) – and poor nutrition and micronutrient de-
ficiencies in particular – to a higher risk of NCDs, which is further 
compounded by rapid weight gain after birth. There is an urgent 
need to better understand the role of DOHaD in adiposity and NCD 
risk for low- and middle-income countries and how this relates to 
the respective food systems and environments.
 The gut microbiota has also been implicated in the development 
of overweight and obesity. Overweight people have a lower diversi-
ty of gut microorganisms than people of normal weight. This lower 
diversity causes a microbial imbalance (dysbiosis) in the intestine. 
It appears that microbiota dysbiosis enhances diet-induced obesity 
and metabolic complications by a number of mechanisms includ-
ing immune function, energy metabolism, changes in gut hormones 
and inflammation. Dietary factors such as fiber, carbohydrates, pro-
tein and fats affect the abundance of different microorganisms in 
the gut. With this in mind, isn’t the gut microbiota another impor-
tant target for addressing the global malnutrition burden? It should 
be observed that we will need to better understand how dietary 
factors interact with the good and bad bugs in our intestines in 
order to effectively explore this relationship.

“ Isn’t the gut microbiota another 
important target for addressing the 
global malnutrition burden?”

 Elsewhere in this edition of Sight and Life magazine, we report 
about the Asian phenotype with relatively low body mass index 
(BMI), increased body fat and a high risk of central adiposity and 
metabolic syndrome (see Time to Recalibrate Nutrition Improve-
ment Strategy? on page 64 of this issue). I was intrigued by a 
study from rural Bangladesh in which women had excess adipose 
tissue at substantially lower BMI compared with non-South Asian 
populations. A BMI of 21 kg/m2 identified subjects of >30% body 
fat. This calls into question the validity, at least for the Asian 
context, of higher cut-off points established by the WHO. 

Discovery science
In Sight and Life 29(1), 2015, Dr Andrew Prentice states, “I 
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most sobering consequences of malnutrition is that almost one 
in four of the world’s children under five years continue to be 
permanently stunted, thus limiting their lifelong health, social 
and economic potential.2 

“ Contrasting and multiple forms  
of simultaneous malnutrition have 
become our new normal”

Understanding the double burden and its drivers

The relationships between undernutrition and overweight, obe-
sity and NCDs are complex. Manifesting at three different scales 
of population and two temporal dimensions, multiple forms of 
malnutrition may occur simultaneously or at different stages 
over the life course of individuals, in households and across 
populations. For an individual, the double burden may take the 
form of a micronutrient deficiency alongside obesity or type 2 
diabetes, or overweight in a once-stunted adolescent. For a 
household or community, it may appear as nutritional anemia 
in a mother with a wasted child or an overweight grandpar-
ent.3 Stubborn levels of undernutrition persist in communities, 
regions and nations even as overweight and obesity, with their 
associated NCDs, continue to skyrocket. Countries and regions 
undergoing unprecedentedly rapid transitions in nutrition are 
often hit hardest. South East Asia, for example, is home to nearly 
half of the global double burden of stunting and overweight.4 

Meanwhile, nations such as Mexico endure stubborn declines in 
stunting while overweight and obesity already affect more than 
70% of the adult population.5

 The contradictions of the double burden originate in the 
complexity and rapid change that characterize today’s world. As 
our global society becomes more interconnected as well as more 

Amidst rapid economic growth, cultural globalization, urbaniza-
tion and the homogenization and commodification of food sys-
tems, human diets are dramatically changing. The result? Con-
trasting and multiple forms of simultaneous malnutrition have 
become our new normal in the age of the Anthropocene. The 
intersection of undernutrition with overweight, obesity and diet-
related noncommunicable diseases (NCDs) has become known 
as the double burden of malnutrition. 
 Today, no country is immune from this complex coexistence 
of malnutrition. An estimated half of the global population are 
malnourished: 815 million adults go hungry each day, and ap-
proximately 2 billion are micronutrient-deficient; at the same 
time, more than 2 billion are overweight or obese.1 Among the 

Approximately 2 billion people in the world are micronutrient-
deficient, while more than 2 billion are overweight or obese
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urban, there have been profound changes to dietary patterns, 
consumption behaviors and energy expenditure. These shifts in 
both the quantity and quality of diets over just the past century 
have seen a total rewriting of global epidemiology and the rise 
to dominance of diet-driven NCDs.
 From the pattern of infectious and undernutrition-related 
diseases that prevailed earlier, NCDs have become the main 
burden in almost every nation. At the same time, we are in 
the midst of a linked and unprecedented demographic change 
as high fertility, high mortality and relatively large propor-
tions of young people give way to populations characterized 
by reduced fertility rates, longer lifespans and increasing pro-
portions of elderly. Yet even this does not encompass the full 
extent of the metamorphoses now reshaping our world. These 
transformations occur in the context of shifting food systems 
that now drive and are in turn threatened by changing climates, 
ecosystem destruction and natural resource depletion. This is 
all linked to, and is also shaping, human nutrition outcomes.
 In high-income countries, much of this change occurred over 
the past 200 years in a gradual, near-linear fashion, leading to 
incremental and controlled increases in both human height and 
lifespan. In low- and middle-income countries, this has hap-
pened suddenly, in a matter of decades rather than centuries. 
The compressed timespan of these processes has led to intra-
generational divergence and contrasting yet simultaneous forms 
of malnutrition, reflecting the effect of altered food environ-
ments, diets and behaviors. But while the drivers of the double 

burden of malnutrition are varied and often insidious, their ef-
fects present a clear case for urgent action. 

“ While the drivers of the  
double burden of malnutrition  
are varied and often insidious,  
their effects present a clear case  
for urgent action”

Assessing the double burden’s true cost 

What is the economic impact of the double burden on individuals, 
communities and entire populations? By increasing the costs of 
healthcare, reducing productivity and slowing economic growth 
globally, the double burden creates barriers to socioeconomic 
development and perpetuates cycles of poverty and ill health. 
And as the burden of malnutrition is only projected to increase, 
the direct and indirect macro- and microeconomic costs become 
unsustainable. 
 The current losses already incurred by national, regional and 
global economies are astounding. Obesity costs the global econ-
omy US$2 trillion per annum, while undernutrition and micro- 
nutrient deficiencies account for an additional US$2.1 trillion.6 
In the United States alone, US$190 billion was spent on obesity-
related healthcare in 2005,7 and obesity accounted for national 
productivity losses amounting to US$8 billion.8 In Malawi, child 
undernutrition drained the country of US$597 million, where 
losses in productivity accounted for 90% of the sum.9 At the mi-
croeconomic level, individuals and households also incur high 
personal costs as a result of the double burden. Obese individu-
als spend an average of US$2,741 more than their normal-weight 
counterparts on medical care in the United States.7 In Rwanda, 
stunted children’s average schooling achievements are 1.1 years 
lower.9 By 2030, the costs of NCDs are projected to exceed 
US$30 trillion or 48% of the global GDP in 2010.10 
 

“ By 2030, the costs of NCDs are  
projected to exceed US$30 trillion”

Seizing the opportunity for an integrated response

The double burden undoubtedly amounts to a major global chal-
lenge. At the same time, it also represents a chance to reshape 
our approach to malnutrition. The intersection of confounding 
forms of malnutrition calls for renewed focus and intervention, 
especially for integrated policies and programs as well as a 
framework for solutions to end malnutrition in all its forms. This 

The nutrition transition has led to a total rewriting of global 
epidemiology and the rise to dominance of diet-driven NCDs



SIGHT AND LIFE | VOL. 32(2) | 2018 17ADDRESSING THE DOUBLE BURDEN OF MALNUTRITION AS BOTH CRISIS AND OPPORTUNITY

Nutrition, the Global Nutrition Targets 2025, the Paris Climate 
Agreement, the Global Action Plan for the Prevention and Control 
of NCDs, and critical improvements in maternal, infant and young 
child health more generally. Unless we solve the global malnutri-
tion crisis, we will fail to achieve these collective ambitions. It 
is high time we fully commit ourselves to addressing and ending 
this crisis, once and for all.

Correspondence: Dr Alessandro Demaio,  
MBBS MPH PhD, CEO, EAT Foundation and Founder,  
Sandro Demaio Foundation, Kongens gate 11, 0153 Oslo, Norway  
Email: sandro@eatforum.org
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is the time to build on the work already done in order to achieve 
a new development agenda. As we continue to transition from 
an emphasis on undernutrition under the auspices of the Millen-
nium Development Goals towards a broader focus on nutrition 
guided by the Sustainable Development Goals (SDGs), we must 
harness the double burden to link well-established initiatives 
with emerging innovations. Emphasizing common or ‘double- 
duty’ actions that address the rising burden of overweight, obe-
sity and NCDs without losing momentum on undernutrition will 
be key to achieving the SDGs, leaving no one behind. 

“ The ongoing UN Decade of  
Action on Nutrition mandates  
an integrated response to  
undernutrition, overweight,  
obesity and diet-related NCDs”

Planning for success with new tools

Such approaches give us tools to address malnutrition in all the 
forms it appears today. The ongoing UN Decade of Action on Nu-
trition, for example, mandates an integrated response to under-
nutrition, overweight, obesity and diet-related NCDs. In January 
2019, the EAT-Lancet Commission’s report will for the first time 
define clear scientific targets for reference diets that are healthy 
and sustainable – for people and planet. These will in turn serve 
as guidance for science-based policies aimed at global food sys-
tems transformation. Likewise, the upcoming Lancet Series on 
the Double Burden of Malnutrition will present the best avail-
able evidence on progress and areas for improvement. Finally, in 
April 2019, UNICEF’s latest State of the World’s Children report 
will present insights on healthy diets based on sustainable food 
systems that can tackle malnutrition early on in children. Taken 
together, all of these initiatives can amplify our efforts to combat 
the global scourge of malnutrition.

Conclusion

Moving towards healthier and more sustainable diets is essen-
tial for breaking intergenerational cycles of poverty, ill health 
and poor nutrition, while also addressing concomitant and com-
pounding environmental threats.11 No country today is immune 
from malnutrition. The double burden of malnutrition poses a 
significant public health challenge that is also a timely and im-
portant opportunity for integrated action. As a cross-cutting 
determinant for health, environmental and development chal-
lenges alike, nutrition holds the powerful potential to accelerate 
the collective achievement of key global goals and targets. These 
include the SDGs, the commitments of the Rome Declaration on 
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Key messages
 
>   Globally, one in three people suffer from some form  

of malnutrition, a double burden ranging from  

undernutrition to excessive consumption of highly 

processed unhealthy foods, which has enormous health, 

economic and social consequences.

 

>   During early childhood, nutritional status is an important 

determinant of health, and malnutrition can impair growth 

and neurocognitive development, predispose to obesity and 

increase the risk of later noncommunicable diseases (NCDs). 

>   Taking a life-course perspective to tackle malnutrition 

emphasizes its intergenerational effects and has important 

implications for the prevention of NCDs, but requires  

long-term investment and political commitment.

 

>   Intervening in the preconception period is key to improving 

nutritional status and health behaviors in young people  

and adolescents and to preventing transmission of risk to 

the next generation. 

 

>   Adopting a combination of top-down approaches  

through policy initiatives and bottom-up engagement of  

key stakeholders such as young people is recommended  

to prevent malnutrition over the first 1,000 days of life.

The double burden of malnutrition
It is estimated that nearly a third of the world’s population  
suffers from at least one form of malnutrition: wasting, stunting 
(short for age), vitamin and mineral deficiency, overweight or 
obesity and diet-related noncommunicable diseases (NCDs).1 
While remarkable improvements in nutrition have been 
achieved in low- and middle-income countries (LMICs) over the 
past few decades, with economic growth and urbanization, un-
dernutrition has been followed by wider consumption of diets 
associated with high-income Western countries,  which are of-
ten highly processed and rich in fat, sugar and salt and poor in 
fiber and micronutrients.2,3 Along with rapid changes in life-
style, this has led to an increase in NCDs such as diabetes and 
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figure 1: Risk of NCDs and obesity increases throughout the life course as a result of declining plasticity (green triangle) and the 
resulting accumulative effects of inadequate responses to new challenges (blue triangle). The trajectory for risk is set much earlier, 
being influenced by factors such as the mother’s diet and body composition before and during pregnancy, as well as fetal, infant 
and childhood nutrition and development. Interventions in the preconception period confer a triple benefit: on young people 
today, for their future health, and for the health of their future children. 
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cardiovascular disease in LMICs.4 Mortality due to NCDs is pro-
jected to increase in LMICs along with the incidence of over-
weight and obesity.5,6 

 Globally, an estimated 155 million children are chronically 
undernourished while 41 million under the age of five are over-
weight or obese (2016 WHO data).1 Nearly two-thirds of the 
world’s obese people live in LMICs,2 and the prevalence of child-
hood obesity is increasing rapidly in these countries. The inci-
dence of infectious diseases is further worsened by poor nutri-
tion, and the coexistence of NCDs and infections (including TB 
and HIV) threatens both health and economic progress in LMICs.7 

Thus, the double burden of malnutrition (a term now used for 
both over- and undernutrition) is a global challenge, within indi-
viduals, households and populations and across the life course.3 
For example, at the household level in South Africa and Brazil, 
stunting among children was found to coexist with overweight 
and obesity in mothers.8 Similarly, at a population level, great 
disparities are observed in nutritional status within countries. In 
the Philippines, 27% of children below the age of five were un-
derweight, and 25% of women were overweight or obese.9

 Although reducing malnutrition is specifically addressed in 
Sustainable Development Goal 2 (SDG2, Zero Hunger), it under-
lies all SDGs10 and the commitments of the Rome Declaration 
on Nutrition within the UN Decade of Action on Nutrition 
(2016–2025).11 

“ The challenge of malnutrition calls 
for a multidisciplinary approach that 
targets multiple underlying factors”

The need for a life-course perspective
The challenge of malnutrition calls for a multidisciplinary ap-
proach that targets multiple underlying factors. Key stages in 
people’s lives have particular relevance for their health, and the 
life-course approach acknowledges the importance of these 
stages.12 The life-course perspective highlights a time-based 
and social perspective, looking across an individual’s or a popu-
lation’s life experiences and also across generations, to under-
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stand current patterns of health and disease. It recognizes that 
both past and present experiences are shaped by the wider so-
cial, economic and cultural context. As the incidence of NCDs 
rises in the later part of life, interventions have often targeted 
this period. However, studies based on the life-course approach 
and the Developmental Origins of Health and Disease (DOHaD) 
concepts13 have shown that the trajectory of risk established in 
early life influences the responses of an individual to later chal-
lenges, such as living in an obesogenic environment. This ex-
plains why interventions targeting middle-aged people to pre-
vent NCDs can be less effective (Figure 1).14 Adopting such a 
‘pathway dependency’ perspective allows the identification of 
individuals who are at higher risk earlier and thus targeting ear-
ly preventive interventions to those who most need them. The 
use of a life-course approach aligns with efforts to meet the 
SDGs and has been recommended for incorporation into the ar-
eas of policy and investment, health service systems and moni-
toring and surveillance programs.15

The first 1,000 days
There is accumulating evidence that alterations in the expression 
of genes by epigenetic processes, rather than fixed genetic effects, 
can pass the risk of overweight, obesity and NCDs across genera-
tions.16 Together, these studies provide the basis for the rapidly 
growing field of DOHaD. DOHaD research has shown that low 
birth weight (LBW) is associated with greater risk of later NCDs,17 
of particular relevance to LMICs such as India, where LBW is com-
mon and is linked to insulin resistance in children along with ad-
verse total serum cholesterol and low-density lipoprotein choles-
terol levels.18 Similarly, maternal vitamin B12 deficiency also 
predicted higher adiposity and insulin resistance in children.19 At 
the other end of the spectrum, maternal obesity, excess weight 
gain during pregnancy and short duration of breastfeeding are 

also linked with childhood obesity and later NCDs.20 DOHaD pro-
cesses thus operate to pass a risk of poor health between gener-
ations at multiple levels of the nutritional transition and form a 
key factor in the double burden of malnutrition.

“ DOHaD processes form a  
key factor in the double burden  
of malnutrition”

 In addition to its effects on mortality and morbidity, malnu-
trition also affects childhood cognitive and emotional develop-
ment, reducing school-readiness and subsequent academic 
achievement and leading to reduced economic productivity and 
human capital.21,22 

 While addressing this challenge seems daunting, there is a 
relatively constrained period in which action is needed – the 
first 1,000 days of life from conception, through pregnancy, and 
until the child is two years of age. However, as many women do 
not contact healthcare professionals until the end of the first tri-
mester of pregnancy, or not at all in some low-resource settings, 
it is necessary to consider interventions before the 1,000 days 
start, in the preconception period of the life course.23 This is 
important because, while studies have suggested that targeting 
pregnancy and preconception periods increases nutrition 
awareness and influences dietary habits,24 well-designed RCTs 
starting in pregnancy have not been effective in improving preg-
nancy-related outcomes, although they do help to prevent ex-
cess weight gain in pregnancy.25,26

“ Addressing malnutrition is  
particularly urgent in adolescents 
and young adults”

Preconception interventions 
Addressing malnutrition is particularly urgent in adolescents 
and young adults, to ensure the best possible start in life for 
the developing embryo, fetus and infant over the first 1,000 
days. This applies across the nutritional range, from maternal 
undernutrition, especially in teenage mothers, to obesity, 
which is of growing concern due to the accompanying increased 
risk of gestational diabetes, hypertension and adverse birth 
outcomes.25 It is essential that preconception services are in-
corporated into a continuum from childhood to antenatal care, 
involving both partners and linked to interventions to promote 
school attendance in young girls, and the planning of first and 
subsequent pregnancies.27

Young couples hold their current and future health, as well as  
that of the next generation, in their hands
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 The importance of preconception interventions to prevent 
NCDs has also been identified as a core component of the strat-
egy by the World Health Organization’s (WHO) Commission on 
Ending Childhood Obesity.28 This includes improving parents’ 
lifestyle before conception, maternal health and nutrition before 
and during pregnancy, treatment of gestational diabetes, sup-
porting breastfeeding and improving infant feeding practices. 
Large-scale food fortification programs (folic acid, iron and other 
micronutrients) have been used in LMICs; however, they do not 
always consider maternal and child health outcomes while eval-
uating effectiveness.29 Current initiatives to address malnutri-
tion are often limited to supplementing specific nutrients or im-
proving calorific intake, but providing balanced protein energy 
supplementation has shown promise in improving maternal and 
neonatal outcomes in LMICs.29 Similarly, while multiple micro-
nutrient (MMN) supplementation starting during pregnancy can 
address maternal nutritional deficiencies, there are gaps in the 
evidence for its benefit for maternal and perinatal outcomes, 
and it does not necessarily improve childhood outcomes.30–32 
Furthermore, studies of MMN supplementation starting before 
conception have not yet achieved long enough follow-up to as-
sess the effect on outcomes in the next generation.26,29

 The World Health Organization’s policy brief on double-duty 
actions for nutrition recommends a set of interventions, policies 
and programs to support efforts to tackle both forms of malnu-
trition simultaneously.33 These include the protection and pro-
motion of exclusive breastfeeding, improving maternal nutrition 
through antenatal programs, addressing environmental drivers 
and strengthening marketing regulations. There is a need to ex-
tend this initiative to reduce malnutrition before conception and 
throughout the first 1,000 days of life for the child. 

Engaging key stakeholders 
The focus of programs to improve malnutrition has shifted glob-
ally, from preventing hunger by providing calories towards im-
proving diet quality and addressing the global double burden of 
malnutrition.11 Although efforts to address parental risk factors 
in the preconception period such as smoking and excess alcohol 
intake are well established, initiatives to improve diet before 
pregnancy are lacking, highlighting the need to review current 
population-based strategies and policies that aim to improve 
nutritional status to include preconception women.

“ Mere provision of health  
information may not improve  
the nutritional status  
of populations”

 Studies investigating the management of obesity and NCDs 
have shown that mere provision of health information may not 
improve the nutritional status of populations. Hence, starting 
early in the life course by engaging young people and future par-
ents, before and during the development of preconception pro-
grams, is crucial. A change in attitudes and increased motivation 
form an essential part of empowering individuals to change be-
havior. Such ‘bottom-up’ activities are being tested in communi-
ty settings in high-income and LMIC settings.25 The LifeLab pro-
gram in Southampton, UK,34 is a good example of a school-based 
intervention in a high-income setting aimed at developing ado-
lescents’ motivation for improving their diet and physical activ-
ity levels through hands-on engagement with current science. 
The program also emphasizes the benefits for their future chil-
dren and provides support for behavior change. A focus on 
achieving optimal nutrition and cardio-metabolic fitness, as op-
posed to simply managing weight, is important in motivation. 
Extending this approach calls for a social movement that aims to 
optimize nutritional status and health behaviors before concep-
tion. This needs to be complemented by ‘top-down’ approaches 
through policy initiatives by central and local governments. A 
broad range of healthcare practitioners and community health 
workers need to be engaged in providing a continuum of care 
before, during and after pregnancy, and with couples with and 
without the intention to conceive.27 To influence policy, health 
information producers (e.g., researchers) need to engage with 
key stakeholders such as policymakers to provide the best avail-
able evidence that can be incorporated into national programs 
to reduce the double burden of malnutrition. 

“ Researchers need to engage  
with policymakers”

 
 Providing multicomponent intervention packages that recog-
nize the socioeconomic and cultural drivers of malnutrition in 
different countries – commencing in the preconception period 
and sustained through pregnancy and infancy and into child-
hood – is essential to prevent the passage of malnutrition to the 
future generations. Cultural barriers and poverty influence peo-
ple’s capacity to choose healthy diets, calling for effective poli-
cy-making using a systems approach. Multisectoral collabora-
tion is needed to broaden strategies to improve preconception 
health by addressing the wider socioeconomic determinants of 
health. Productive avenues for addressing the double burden of 
malnutrition include: developing evidence-based and imple-
mentation-focused dietary guidelines; integrating policies for 
overnutrition with those for undernutrition; supporting social 
policies to improve gender equality and women’s health; and 
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supporting the implementation of urban food policies as out-
lined by the WHO33 in preparing for the Decade of Action on 
Nutrition. All will assist with achieving the SDGs and thus confer 
far-reaching long-term benefits. 
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Introduction 
In the past decades, the world has seen a series of nutrition, 
epidemiologic and demographic changes that have occurred at 
different paces. In wealthy countries, these transitions have 
been almost linear. However, in middle-income countries – and 
some low-income countries, too – there has been overlap, result-
ing in a simultaneous burden of under- and overweight, referred 
to as the double burden of malnutrition.1 Latin American coun-
tries largely fall into this category and have seen their tradition-
al lifestyles completely transformed. Advances in industrializa-
tion, agriculture and globalization have dramatically influenced 
patterns of food production and consumption, which have 
moved away from natural, nutrient-rich foods to those high in 
sodium, saturated fats and sugar.
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The Double Burden  
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Key messages
 
>   Lifestyles in Latin America have experienced significant 

changes in the last decades as a result of technological 

advances, free trade and acculturation, among other things; 

these factors have had a profound impact on food  

systems and consumption patterns, resulting in diets that  

are ultraprocessed and high in sodium, saturated fats 

and sugar.

 

>   The double burden of malnutrition, which is the coexistence 

of undernutrition and overweight, remains high in Latin 

America; despite greater caloric intake, undernutrition 

persists, as overweight and obesity do not protect against 

micronutrient deficiencies. 

 

>   Factors that have exacerbated or failed to mediate 

undernutrition and obesogenic environments include lack 

of marketing regulation for junk food and infant formula, 

poor promotion of exclusive breastfeeding, insufficient fiscal 

measures and industry interference in nutrition and  

public health policies, among others. 

 

>   Although Latin America has designed and created many 

solutions to tackle the double burden of malnutrition, much 

work is needed to adequately address all forms of 

malnutrition without causing unintended adverse effects.

 

>   Strategies to reduce the double burden of malnutrition  

should consider sustainable food systems, with a focus on 

providing economic and social access to water and 

nutritious foods, while discouraging the consumption of 

ultraprocessed products through fiscal measures, marketing 

regulations and infrastructure that promotes and facilitates 

active living and physical activity.

Increasingly, dietary patterns are moving away from natural, 
nutrient-rich foods
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“ Latin American countries  
have seen their  
traditional lifestyles  
completely transformed”

 Countries that in the past were successful producers have ad-
opted an international trade model to export their products. This 
has contributed to economic development but has also had a pro-
found impact on the food system. For example, 45% of food de-
mand was covered by imports in Mexico in 2012.2 This outward 
growth model has also stimulated a phenomenon referred to as 
acculturation, caused by the importation of the culture and eat-
ing habits of North American countries where overweight and 
obesity had already taken off. In fact, ultraprocessed foods now 
comprise the main food supplies in high-, middle- and lower-mid-
dle income countries,3 creating obesogenic environments that 
discourage healthy eating due to many factors, such as high 
availability of junk food and cultural practices that make consum-
ing unhealthy food normative and, oftentimes, preferable. 
 An analysis of 29 studies found three predominant drivers of 
this transformation: lifestyle alterations, urbanization and eco-
nomic development and policy changes.4 Factors that have exac-
erbated or failed to mediate these changes include lack of mar-
keting regulation for junk food and infant formula, poor 
promotion of exclusive breastfeeding, insufficient fiscal mea-
sures and industry interference in nutrition and public health 
policies, among others. 

“ There is a common  
misconception that being  
overweight or obese protects  
against micronutrient  
deficiencies”

 Nonetheless, with greater caloric intake, populations gained 
intergenerational increases in weight and height, which was ac-
companied by an increase in obesity and chronic diseases.5 
There is a common misconception that being overweight or 
obese protects against micronutrient deficiencies. However, in 
countries undergoing the nutrition transition – middle- and low-
er-middle-income countries – the defining factor is diet quality, 
as the odds of anemia have been found to be similar across body 
mass index (BMI) groups in women.6

 The double burden of malnutrition can be present at the in-
dividual, household and population level. A common example 
of the double burden of malnutrition consists of an overweight 
or obese mother with a stunted child – a widespread condition 
in many Latin American households, with a prevalence of up to 
20% in Guatemala, 13.1% in Ecuador and 8.4% in Mexico. Of 
Latin American countries, stunting prevalence is lowest in Chile 
(1.9%) and highest in Guatemala (48%), with countries such as 
Mexico and Uruguay falling between 10% and 14%.7 An esti-
mated 4 million children in Latin America and the Caribbean 
are stunted, 1 million wasted and 6 million overweight. While 
stunting saw a 40% reduction from 2000 to 2016, rates of over-
weight have only increased.8 Even more, prevalence of over-
weight and obesity among adults is as high as 83% in Costa 
Rica and 72% in Mexico. 9,10

 Malnutrition in all its forms is a public and economic health 
problem due to loss of productivity across the life course. For 
example, it is estimated that the combined impact of the double 
burden of malnutrition represents a net loss of gross domestic 
product (GDP) of 4.3% in Ecuador and 2.3% in Mexico.11 Fur-
thermore, studies show that cardiovascular disease, which is 
linked to nutrition and diet,12 is estimated to cause 4.7 lost days 
of work per year; of those who suffer from a cardiovascular dis-
ease event, only 37% return to work 30 days after the event.13 

Similarly, in Mexico, dietary risks accounted for over 10% of dis-
ability-adjusted life years (DALYs) in 2013, making diet a rele-
vant determinant for quality of life.14 

Victories and opportunities for action 
Despite these challenges, Latin America has a strong potential 
to find creative solutions to tackle the double burden of malnu-
trition that are not necessarily technologically based. For in-
stance, Chile created its own front-of-pack-labeling (FOPL) sys-
tem that includes warning labels indicating the product is high 
in sodium, saturated fats, or sugar. Evaluations of this system 
indicate high levels of comprehension and acceptance among 
children and adults who had no prior knowledge of it.15 Chile 
was the first country in the world to approve the warning label 
and make it obligatory, while a growing number of countries 
have adopted or are attempting to adopt similar or alternative 
systems. On the other hand, the Guideline Daily Amount (GDA) 
labeling system (designed by the food industry) has low use and 
understanding, even among people who are college-educat-
ed.16,17 In fact, a nationally representative survey in Mexico 
found that only 13.8% of the population considers the GDA 
‘very understandable.’16 
 In another case, Brazil was able to reduce its stunting preva-
lence among children under five from 37% in 1975 to only 7% in 
2007 and to increase exclusive breastfeeding of infants under 
six months from 4.7% in 1986 to 37% in 2006.18
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 Mexico pioneered the implementation of social protection 
systems, such as conditional cash transfers (CCTs), in 1997, fol-
lowed by Brazil in 2003. In an analysis of CCT implementation 
in Latin America, 18 programs were considered nutrition inter-
ventions. Three examples of successful CCT programs are Bolsa 
Família in Brazil, Familias en Acción in Colombia and PROS-
PERA in Mexico, which aimed to provide food security and im-
prove nutrition levels through the distribution of food supple-
ments and health education.19,20 These three programs were 
similar in their aims and coincided in important ways: high na-
tional coverage, political commitment and secure funding. Mon-
itoring and evaluation systems found increases in child birth-
weight and decreased child morbidity, with some improvements 
in anemia. A creative component of these CCT programs is that 
they connected their participants with other social initiatives to 
reduce poverty. 

“ Mexico was a front-runner  
in 2014 when it became the first 
country in Latin America  
to impose a tax on  
sugar-sweetened beverages”

 In addition, Mexico was a front-runner in 2014 when it be-
came the first country in Latin America to impose a tax on sug-
ar-sweetened beverages. Chile has already followed suit, and 
many countries around the world are working towards imple-
mentation. 

  Nonetheless, although these are public health victories, 
there are missed opportunities to reallocate tax gains or in-
crease investment in health policies. Although most Latin 
American countries acknowledge malnutrition as a national is-
sue and have implemented social protection programs such as 
CCTs, significant work remains to be done to evaluate, monitor 
and improve targeting to scale up interventions and adopt  
evidence-based policies. Other challenges involved in tackling 
malnutrition include: improving coordination within govern-
ment; implementation of nutrition-specific interventions 
throughout the life course (with particular attention to exclu-
sive breastfeeding); regulation of obesogenic environments; 
partnerships between government and civil society to strength-
en awareness and promotion campaigns; incomplete/inconsis-
tent data collection; and insufficient use of data for deci-
sion-making.20

Solutions 
Undoubtedly, the strategies to reduce the double burden of mal-
nutrition should aim to reinforce food systems that are sustain-
able and nutrition-sensitive, with a focus on providing economic 
and social access to water and nutritious foods, in terms of both 
quantity and quality.21 The management of these food systems 
must go hand in hand with discouraging the consumption of un-
healthy ultraprocessed products through fiscal measures, mar-
keting regulations and infrastructure that promotes and facili-
tates active living and physical activity. Moreover, increasing 
investment should also be on the table, as investing in nutrition 
delivers high benefits (reducing mortality and morbidity, increas-
ing productivity and reducing costs). Specifically, interventions 
during the first 1,000 days of life have demonstrated cost-effec-
tiveness: for every dollar invested in nutrition, there is a US$30 
pay-off in health and education.22 Interventions to prevent and 

Sugar-sweetened beverages are a common component of  
obesogenic environments in Latin America

Cities that create spaces for physical activity facilitate  
and encourage active living
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control nutrition-related diseases have the potential to provide 
economic, social and health gains to all levels of society. 

Conclusion 
Over the past decades, Latin American countries have seen 
their traditional surroundings completely transformed and sat-
urated with ultraprocessed foods. While obesity thrives, under-
nutrition persists. Creative solutions to address malnutrition 
designed by Latin American countries include an FOPL warning 
system, exclusive breastfeeding campaigns, taxation of sug-
ar-sweetened beverages and junk food, and CCT programs, 
among others. Nonetheless, more investment is needed to ad-
dress all forms of malnutrition and improve monitoring and 
evaluation systems. In addition, urgent action to prevent indus-
try interference is needed to protect communities, and particu-
larly children, from unethical marketing practices and mislead-
ing information.
 To implement these changes, Latin America must confront 
special challenges, given its heterogeneity in ethnic identity 
and socioeconomic status. By way of illustration, prevalence of 
the double burden of malnutrition is often higher in indigenous 
populations and poor rural areas.23 These kinds of disparities 
require targeted strategies, considering geographic dispersion 
and accessibility to services, healthy foods and safe drinking 
water. An obstacle to enacting these strategies includes limited 
resources: Latin American countries have fewer financial re-
sources than high income countries and invest less of their GDP 
in health. 
 Double-duty programs with a focus on solving all forms of 
malnutrition should be adopted to avoid causing ‘inadvertent’ 
harm.24 An example is addressing undernutrition without en-
couraging unhealthy eating or overeating. Nutrition programs 
and interventions must consider the nutrient quality of the 
foods they provide to their beneficiaries. Although foods high in 
calories lead to weight gain, micronutrient deficiencies can en-
dure among those who are overweight. Moreover, continuous 
consumption of ultraprocessed foods alters a household’s or 
community’s food culture, turning them into ‘basic’ products.25 
An added challenge is designing and implementing nutrition 
interventions or programs in ways that are sustainable. For in-
stance, investing in sanitation infrastructure to provide access 
to water is more sustainable and efficient than distributing 
plastic water bottles. These kinds of approaches allow for natu-
ral resources to meet society’s present and future needs. 

Correspondence: Mariel White,  
Avenida Universidad No. 655 Col. Santa Maria, 
 Ahuacatitlan, Cuernavaca, Morelos, Mexico, CP 62100  
Email: cinys42@insp.mx

References
01.  WHO. The double burden of malnutrition: policy brief. Geneva: 

 World Health Organization; 2017. 

02.  Garza-Montoya BG, Ramos-Tovar ME. Cambios en los patrones de 

gasto en alimentos y bebidas de hogares mexicanos (1984–2014). 

Salud Publica Mex. 2017;59(6, nov–dic):612.

03.  Monteiro CA, Moubarac JC, Cannon G, Ng SW, Popkin B. 

Ultra-processed products are becoming dominant in the global food 

system. Obes Rev. 2013;14(S2):21–8.

04.  Min J, Zhao Y, Slivka L, Wang Y. Double burden of diseases worldwide: 

coexistence of undernutrition and overnutrition-related 

non-communicable chronic diseases. Obes Rev. 2018;19(1):49–61.

05.  Shimpton R, Rokx C. The double burden of malnutrition – a review of 

global evidence. Health, Nutrition and Population (HNP) discussion 

paper. Washington, DC: World Bank; 2012.

06.  Eckhardt CL, Torheim LE, Monterrubio E, Barquera S, Ruel MT. The 

overlap of overweight and anaemia among women in three countries 

undergoing the nutrition transition. Eur J Clin Nutr.2008;62(2):238–46. 

07.  Rivera JA, Pedraza LS, Martorell R, Gil Á. Introduction to the  

double burden of undernutrition and excess weight in Latin America.  

Am J Clin Nutr. 2014;100(6):1613S–16S. 

08.  UNICEF, WHO, World Bank Group. Levels and trends in child 

malnutrition. New York, NY/Geneva/Washington, DC: UNICEF, WHO, 

World Bank Group; 2014.

09.  datosmacro.com. Costa Rica – Población. 2016. Internet: https://

datosmacro.expansion.com/demografia/poblacion/costa-rica 

(accessed 14 August 2018).

10.  Shamah-Levy T, Cuevas-Nasu L, Gaona-Pineda EB, Gómez-Acosta LM, 

Morales-Ruán MdC, Hernández-Ávila M, et al. Sobrepeso y obesidad 

en niños y adolescentes en México, actualización de la Encuesta 

Nacional de Salud y Nutrición de Medio Camino 2016. Salud Publica 

Mex. 2018;60(3, may–jun):244.

11.  Fernández A, Martínez R, Carrasco I, Palma A. Impacto social y 

económico de la doble carga de la malnutrición: modelo de análisis y 

estudio piloto en Chile, el Ecuador y México. Santiago: UN; 2017. 

12.  Getz GS, Reardon CA. Nutrition and cardiovascular disease. 

Arterioscler Thromb Vasc Biol. 2007;27(12):2499–2506.

13.  Chaker L, Falla A, van der Lee SJ, Muka T, Imo D, Jaspers L, et al.  

The global impact of non-communicable diseases on macro- 

economic productivity: a systematic review. Eur J Epidemiol. 

2015;30(5):357–95. 

14.  Gómez-Dantés H, Fullman N, Lamadrid-Figueroa H, 

Cahuana-Hurtado L, Darney B, Avila-Burgos L, et al. Dissonant health 

transition in the states of Mexico, 1990–2013: a systematic analysis 

for the Global Burden of Disease Study 2013. Lancet. 

2016;388(10058):2386–402.

15.  De la Cruz-Góngora V, Torres P, Contreras-Manzano A, de la Mota AJ, 

Mundo-Rosas V, Villalpando S, et al. Understanding and acceptability 

by Hispanic consumers of four front-of-pack food labels.  

Int J Behav Nutr Phys Act. 2017;14(1):1–12.



28 THE DOUBLE BURDEN OF MALNUTRITION

16.  Shamah T, Cuevas L, Gaona E. Encuesta Nacional de Salud y 

Nutrición de Medio Camino 2016: Informe final de resultados.  

Inst Nac Salud Pública. 2016;2016:151. 

17.  Stern D, Tolentino L, Barquera S. Revisión del etiquetado frontal: 

análisis de las Guías Diarias de Alimentación (GDA) y su 

comprensión por estudiantes de nutrición en México. Inst Nac  

Salud Publica. 2013;53:37. 

18.  Boccolini CS, Boccolini PMM, Monteiro FR, Venâncio SI, Giugliani ERJ. 

Breastfeeding indicators trends in Brazil for three decades. Rev 

Saude Pública. 2017;51:108.

19.  Barquera S, Rivera-Dommarco J, Gasca-García A. Políticas y 

programas de alimentación y nutrición en México. Salud Publica Mex. 

2001;43(5):464–77. 

20.  Galicia L, de Romana DL, Harding KB, De-Regil LM, Grajeda R. 

Tackling malnutrition in Latin America and the Caribbean: 

challenges and opportunities. Rev Panam Salud Publica. 

2016;40(2):138–46.

21.  International Food Policy Research Institute.  

2018 Global food policy report. Washington, DC: IFPRI; 2018.

22.  Blake-Lamb TL, Locks LM, Perkins ME, Woo Baidal JA, Cheng ER, 

Taveras EM. Interventions for childhood obesity in the first 1,000 

days. A systematic review. Am J Prev Med. 2016;50(6):780–9.

23.  Ramirez-Zea M, Kroker-Lobos MF, Close-Fernandez R, Kanter R.  

The double burden of malnutrition in indigenous and nonindigenous 

Guatemalan populations. Am J Clin Nutr. 2014;100:1644–51.

24.  Hawkes C, Demaio AR, Branca F. Double-duty actions  

for ending malnutrition within a decade. Lancet Glob Heal.  

2017;5(8):e745–e746. 

25.  FAO. Trabajo estratégico de la FAO. Para una alimentación y una 

agricultura sosentibles. Rome: FAO; 2017. 



SIGHT AND LIFE | VOL. 32(2) | 2018 29CONSUMPTION OF EMPTY-CALORIE SNACK FOODS RAISES COST OF NUTRITIOUS DIET 

Introduction
The past three decades have witnessed a global shift in dietary 
patterns and a rapid change in food environments, driven by fac-
tors such as urbanization and economic and industrial develop-
ment. This shift has led to a rising demand for, and increased 
availability of, unhealthy processed convenience foods, in addi-
tion to an increasing tendency towards more sedentary life-
styles. Consequently, many countries, including low- and mid-
dle-income countries, are experiencing a nutrition transition, 
with a concerning increase in the prevalence of overweight and 
obesity and noncommunicable diseases (NCDs). In many of 
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Key messages
 
>   Meeting nutrient needs is essential for good health 

throughout the life cycle, but nutritious diets are often  

not affordable in low-resource settings.

 

>   Over the last three decades, there has been a  

significant increase in the access to, and consumption of, 

unhealthy snack foods in low- and middle-income 

countries. Fill the Nutrient Gap analyses in Asia and Latin 

America demonstrate that such high-energy, 

low-nutrient-density foods contribute to overnutrition  

by exceeding energy requirements and increase the 

likelihood of micronutrient deficiencies by making it  

more expensive to meet nutrient needs using diets 

based on local foods.

 

>   Fill the Nutrient Gap analysis can act as a powerful 

advocacy tool to demonstrate the economic and health 

implications of unhealthy snack food consumption. It can 

also inform discussions regarding the regulation of the 

composition and marketing of processed snack foods with 

low nutrient density and high sugar and/or fat content.

 

>   Processed foods vary in form and nutrient content,  

so they can have positive and negative implications on 

diets. Unhealthy processed foods, including snack foods, 

contribute to the increasing prevalence and severity of 

overweight/obesity and NCDs, often in populations  

where micronutrient deficiencies and related health 

consequences continue to exist. Fortified processed foods 

can potentially make nutritious diets more affordable  

and convenient for people who may otherwise find it 

challenging to meet nutrient needs.
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these low- and middle-income countries, however, the preva-
lence of undernutrition remains high. The problem is therefore 
twofold, and these countries are challenged by the double bur-
den of malnutrition.1,2 
 For good health and nutritional status, it is essential to meet 
nutrient intake requirements. These requirements vary accord-
ing to an individual’s size, age, sex and biological status.3,4 Nu-
tritional needs are particularly high during periods of rapid 
growth such as during the complementary feeding stage (6–23 
months of age) and during adolescence.5 To meet these needs, 
diverse diets that contain nutrient-dense foods are required, 
such as specific fresh foods and fortified foods. In low-income 
settings, for many people, diets that would meet their nutrient 
needs are not affordable, as nutrient-dense foods are too expen-
sive or may not be widely available.6,7 Meeting nutrient needs 
becomes even more of a challenge in areas where the shift in 
dietary patterns has occurred; the opportunity cost of prepar-
ing nutritious, diverse meals is considered, given the high work-
loads and other time demands on caregivers, particularly in 
low-resource settings. In such settings, limited access to cold 
storage also adds an additional time burden, as more frequent 
trips to the market are required to purchase fresh foods. Un-
healthy processed foods that are high in sugar or fat can have 
much lower opportunity costs, as they are often much cheaper 
than nutrient-dense foods8 and do not require the same level of 

preparation or storage. These foods are also often highly desir-
able due to taste preferences and attractive packaging, and in 
some communities these foods are considered to be represen-
tative of higher status. 

“ Processing can offer the opportunity 
to fortify commonly consumed foods 
to increase their nutritional value”

 Processed foods come in many different forms and nutrient 
contents, so not all necessarily have negative consequences for 
health and nutrition. In fact, processing can offer the opportunity 
to fortify commonly consumed foods to increase their nutritional 
value and provide a more convenient and affordable option for 
people to obtain diets that meet their nutrient needs.9 Processing 
foods can also help to improve shelf life and control for food safe-
ty issues. Companies may, however, also use a ‘fortified’ branding 
claim to make unhealthy foods seem healthier. In many countries, 
the regulation around processed and snack foods is fairly weak. 
This enables the marketing of unhealthy snack foods to be delib-
erately misleading or confusing, and allows these foods to be 
more easily available and affordable than nutritious alternatives. 
A situation analysis is required in these instances to increase 
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Snack foods on display in a local shop in Guatemala.
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awareness among different stakeholders, inform decision-mak-
ing for regulators and guide actions by public- and private-sector 
actors involved along the value chain. Strengthened situation 
analysis enables them to better assess the availability and com-
position of unhealthy snack foods and the possible impact of 
these on health and nutrition, and to make decisions to improve 
the situation accordingly. The Fill the Nutrient Gap (FNG) analy-
ses10,11 (see Box 1 for a brief explanation of the methodology of 
the FNG) in several countries have included a review on snack 
food consumption and how it impacts the cost of nutritious diets for key vulnerable target groups, especially children under two 

years, primary school–aged children and adolescents. This arti-
cle reports the findings of this analysis in Cambodia,12 Lao PDR,13 
Tajikistan,14 and Ecuador.15  

Methods
In order to assess the impact that snack food consumption has 
on the cost of obtaining a nutritious diet, three types of diets 
were modeled using the CotD software: 

1)  The cheapest possible diet that only meets  

energy needs (EO);

2)  The cheapest possible diet that meets all nutrient needs,32 

includes minimum consumption of local staples,  

and excludes taboo foods (SNUT); and 

3)  A staple-adjusted nutritious (SNUT) diet that includes the 

observed average consumption of commonly consumed 

snack foods. 

The consumption of more nutrient-dense snack foods was mod-
eled in some countries.
 In each country, diets for households with five or more people, 
based on the average household size of that country, were mod-

BOX 1: Fill the Nutrient Gap 
 
The FNG analysis is used to identify which nutrition- 

specific and nutrition-sensitive interventions are most 

appropriate for a given context to improve nutrient intake 

– inadequate nutrient intake being one of the two direct  

causes of malnutrition (the other being disease). Any  

intervention should ultimately result in an improvement  

in nutrient intake.  

 

The analysis has been developed by the WFP with  

technical support from the following research institutes: 

the University of California, Davis; the International Food 

Policy Research Institute (IFPRI) (Washington, DC);  

Epicentre (Paris); Harvard University (Cambridge, MA); 

Mahidol University (Bangkok); and the United Nations 

Children’s Fund (UNICEF). 

 

FNG provides a framework for strengthened situation 

analysis and multisectoral decision-making that identifies 

context-specific barriers to adequate nutrient intake among 

specific target groups. It engages different sectors to propose 

cost-effective strategies to overcome barriers. FNG has been 

used in more than 13 countries to date, across Asia, Latin 

America and sub-Saharan Africa. FNG combines review of 

secondary data and information with linear programming 

analysis using the Cost of the Diet (CotD) software developed 

by Save the Children UK.16 The FNG analysis considers a range 

of factors that reflect or affect dietary intake, including local 

malnutrition characteristics; the enabling policy environment; 

the type and availability of nutritious foods in local markets; 

the affordability of nutritious foods; nutrient intake;  

local practices; and cost optimization.  

 

The consolidated information is analyzed and the findings  

are reviewed by a multisectoral group of stakeholders,  

at relevant levels, to come to a shared understanding of the 

issues, context and solutions. Through this consultation 

process, context-specific optimal policy and program actions, 

including possible entry points for interventions, are jointly 

identified for different sectors, for example, health, social 

protection and across the food system, and stakeholders from 

the public and private sectors.

A local vendor's stall in Cambodia.
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figure 1: The comparative daily cost in Lao kip (LAK) of an energy-only diet and a staple-adjusted nutritious diet for an  
average-size household in five provinces34 in Lao PDR
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figure 2: Proportion of households (HH) that cannot afford a staple-adjusted nutritious diet in five provinces in Lao PDR35
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eled. These model households all included a lactating adult wom-
an, an adult man, a breastfeeding child aged 6–23 months, a pri-
mary-school-aged child (6–7 years) and an adolescent girl (14–15 
years). In Lao PDR, five-person households were modeled in all 
zones except for Oudomxay and Sekong, where the average 
household sizes were larger (six and seven people, respectively). 
In these areas, an elderly woman (over 60 years old) was includ-
ed in the model household in both provinces, and in Sekong a 
child aged 10–11 years was also included. In Tajikistan, where 
average household size was six people, an elderly man (over 60 
years old) was included in the household. In Ecuador, a child aged 

3–5 years replaced the 6–7-year-old child in order to align with 
national programs. Household expenditure data from nationally 
representative Household Consumption and Expenditure Surveys 
(HCES) were used to compare to this cost of diet and assess the 
proportion of households that could not afford a nutritious diet.  

Findings
The findings of the Fill the Nutrient Gap analyses demonstrate 
the high cost of diets that would be able to meet nutrient needs 
by comparing them to diets that would meet energy needs only. 
Figure 1 displays the minimum cost of a nutritious diet (SNUT) 
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in Lao PDR compared to a diet that would meet energy needs 
only (EO). On average, a diet that met nutrient needs would cost 
nearly 2.5 times the amount of a diet that only met energy needs. 
An even more dramatic difference was seen in the other coun-
tries: in Ecuador, a nutritious diet was over three times more 
expensive than the EO diet; in Cambodia, it was 3.3 times more; 
and in Tajikistan, it was three times more expensive. 
 These cost differences are indicative of how difficult it is for 
households to obtain nutritionally adequate diets, especially 
when considering that these are predominately low-resource 
settings.33 The FNG non-affordability analysis further revealed 
that for a high proportion of the households in each of the study 
countries, a nutritious diet would not be affordable. Figure 2 
displays the proportion of households that would not be able to 
afford a nutritious diet in Lao PDR, which ranged from 17% to 
95% of households. On the national level, 21% of households in 
Cambodia would be unable to afford a nutritious diet, 51% in 
Ecuador (national average) and 29% to 56% in the four regions 
that were analyzed in Tajikistan.34 
 In each of these countries, the secondary data and discus-
sions with key stakeholders highlighted that the prevalence of 

unhealthy snack food consumption is high. Table 1 summariz-
es the available information on snack food consumption in 
each country. To assess the impact that regular snack food con-
sumption has on the diet of a child under two years of age, this 
information was modeled35 using the CotD software (see Ta-
ble 1 for foods modeled). In some countries, such as Cambodia, 
consumption data on snack foods was available for children 
aged 6–23 months, so these specific amounts could be mod-
eled. In other countries, precise consumption data was not 
available, but from secondary data and key informant informa-
tion, it was possible to extrapolate a model to demonstrate the 
potential impact snack food consumption could have on a spe-
cific age group. 
 Figures 3–5 demonstrate the increase in costs to obtain a 
nutritious diet for a child aged 12–23 months in Lao PDR, Cam-
bodia and Tajikistan. As displayed, regular snack food consump-
tion resulted in diets being 1.4 times more expensive in Lao PDR 
and 1.7 times more expensive in Cambodia and Tajikistan. This 
increase in dietary costs is due to the low nutrient content of 
these foods, which made it more difficult for the software to 
meet the nutrient needs of the child.

table 1: Information reviewed to conduct the snack food analysis in each country

Country Type of information 
available on snack food
consumption

Sources Target group Foods included 
in the model

Lao PDR Multiple studies demonstrating

high snack food consumption; 

supported by stakeholder 

consultation

Ministry of Agriculture and

Forestry 2013;19 

Bouapao et al. 201620

Children 6–23 months 

(modeled for a child 

12–23 months)

1 portion/week of biscuit/cracker, cake, candy,

potato crisps and fruit juice (based on 

quantitative consumption data on children

under 2 from the Cambodia study)

Cambodia Multiple studies demonstrating

high snack food consumption;

quantitative data on type of snacks

and frequency of consumption

by children under 2; supported by

stakeholder consultation

Pries et al. 2016;21

HKI 2011;22 Plan 

International 2016;23 

SCI 2016;24 Skau et al.

201425

Children 6–23 months

(modeled for a child

12–23 months)

1 portion/week of biscuit/cracker, cake, candy,

potato crisps and fruit juice (based on 

quantitative data from the ARCH study)

Tajikistan Detailed report on food 

environment; supported by

stakeholder consultation; 

price of snack foods sampled 

in shops in respective regions

 WHO & ISPUP 201726 Children 6–23 months

(modeled for a child

12–23 months)

1 portion/week of sweet biscuits, 

savory biscuits, chips (two varieties), chocolate, 

sunflower seeds, cake

Ecuador Multiple studies demonstrating

high snack food consumption;

quantitative data on type of snacks

and frequency of consumption by

adolescents; supported

by stakeholder consultation

Ochoa-Avilés et al. 2014;27 

ENSANUT 2012;28 

Verstraeten et al. 201629

Adolescents (modeled 

for an adolescent girl

14–15 yrs)

2 models were run: 1) sugary drink 

(with sugar), 1 portion/week; 2) cookie, 

1 portion/week & sugary drink (with sugar), 

1 portion/week
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figure 3: Comparative daily cost in Lao kip (LAK) of a staple-adjusted nutritious diet and the cost of this diet with snack food 
consumption included for a child aged 12–23 months in five provinces in Lao PDR
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figure 4: Comparative daily cost in Cambodian riel (KHR) of a staple-adjusted nutritious diet and the cost of this diet  
with snack food consumption included for a child aged 12–23 months in four regions of Cambodia38
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 Little data was available on the snack food consumption pat-
terns of preschool and school-age children and adolescents for 
most FNG countries; however, qualitative information indicates 
consumption is high, if not higher, among these age groups than 
children under two.17,18 In Ecuador, snack food consumption 
data was available for adolescents, and Figure 6 displays the 
increase in the cost of a nutritious diet of an adolescent girl 
(14–15 years) if sugary drinks and a combination of cookies and 

sugary drinks were consumed on a regular basis. The results 
show that for an adolescent girl, regular snack consumption 
could increase the cost of a nutritious diet by 33% on average 
(sugary drink consumption alone by 7%). The results demon-
strate that, as in the case of a child aged 6–23 months, unhealthy 
snack food consumption can make meeting nutrient needs more 
expensive, as the low nutrient content of high-energy foods re-
quires the software to pick more nutrient-dense (and usually 



Dushanbe Sughd Khatlon GBAO

figure 5: Comparative daily cost in Tajik somoni (TJS) of a staple-adjusted nutritious diet and the cost of this diet  
with snack food consumption included, for a child aged 12–23 months in four regions of Tajikistan
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figure 6: Comparative daily cost in US dollars (USD) of a staple-adjusted nutritious diet, the cost of this diet with the consumption 
of sugary drinks included, and this diet with cookies and sugary drinks included for an adolescent girl in 15 provinces in Ecuador
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more expensive) foods to fulfill nutrient requirements without 
exceeding energy requirements. 
 In Cambodia, a locally produced fortified food39 intended 
as a healthier alternative to currently consumed snacks, is cur-
rently under development. Figure 7 displays the cost of a nu-
tritious diet for a child aged 12–23 months if the locally pro-
duced fortified food were consumed three times a day, 
compared to a diet that includes unhealthy snack foods and a 
minimum cost nutritious diet (SNUT). As shown in the graph, 
while in some regions a nutritious diet that included the local 
fortified food would be slightly costlier than a minimum-cost 
nutritious diet, it would still be much cheaper than a diet that 
included regular unhealthy snack food consumption. In some 
regions (Prey Veng and Ratanakiri/Mondulkiri), the inclusion 

of the local fortified food reduced the cost of a nutritious diet, 
as this food is highly nutrient-dense. This demonstrates the 
potential of a ‘healthier’ snack food in making nutritious diets 
more affordable and convenient. 

“ The consumption of  
unhealthy snack foods  
can further increase diet costs  
and make it more difficult to  
meet nutrient needs”
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figure 7: Comparative daily cost in Cambodian riel (KHR) of a staple-adjusted nutritious diet, the cost of this diet  
with snack food consumption included, and this diet with a locally produced fortified food consumed at market price three times 
per week for a child under 2 years in four regions of Cambodia
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Discussion
These findings demonstrate that in low-resource settings, where 
it is a challenge for households to access and afford nutritious 
diets, the consumption of unhealthy snack foods can further in-
crease diet costs and make it more difficult to meet nutrient 
needs. This further intensifies the need to regulate the marketing 
and sales of unhealthy snack foods and to encourage caregivers 
to feed children healthy foods, including snack foods that are 
nutrient-dense. High consumption of unhealthy snack foods and 

sugary drinks may prevent children from meeting nutrient needs 
and contribute to an increase in childhood overweight/obesity 
and the risk of NCDs. High snack food consumption, including 
consumption of sugar-sweetened beverages, is a risk for anyone 
in the population, not only young children, displacing micronu-
trient-rich foods and contributing to excess energy intake41 and 
other related health issues. Little data were found on the quan-
tities of these foods that are being consumed by older age 
groups, but judging from their presence in small shops and local 
markets, it can be assumed that they are being purchased in 
great quantities, which would increase the likelihood that diets 
are lacking in essential (micro)nutrients yet contain too much 
energy. This is supported by the findings from Ecuador that dis-
play the higher cost of nutritious diets for adolescents consum-
ing unhealthy snack foods. These unhealthy dietary patterns 
contribute to the emergence of populations that are overnour-
ished in terms of energy and simultaneously suffer from micro-
nutrient deficiencies.
 Although regulation of the marketing and sales of unhealthy 
snack foods might help reduce their consumption, food choices 
are governed by factors other than cost alone, such as time, con-
venience, taste preferences, and aspiration.30,31 It may not be 
feasible to influence habits to favor the selection of optimal di-
ets, but as shown by the Cambodia modeling of a fortified snack 
food alternative, it might be possible to introduce healthier al-
ternatives that are affordable and convenient (in terms of acces-
sibility and shorter preparation times). If such options can be 
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A volunteer with UNICEF (left) conducts data collection for a  
field study on the acceptability of the flavor and packaging of  
Num Trey (a fish snack) in Ratanakiri Province, north-east  
Cambodia, in May 2016 by interviewing children and parents.
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desirable to target populations and offered at an affordable 
price point, there is potential to improve access to nutritious 
diets. Strategies coupled with context-specific social and behav-
ioral change communication (SBCC) interventions to increase 
consumer awareness of what does and does not constitute a 
healthy diet and the importance of adequate nutritional status 
could improve nutrient intake. 
 The FNG analyses were presented during multisectorial 
stakeholder meetings in each of the countries mentioned, at-
tended by actors from government, development partners, civil 
society, the private sector and academia. These presentations 
led to discussions on how to tackle the issue of high unhealthy 
snack food consumption and the formulation of country-specific 
recommendations. 
 In Lao PDR, the presentation of the FNG findings encouraged 
the government in their social behavior change communication 
strategy to incorporate an element that encourages caregivers to 
feed children healthy foods as opposed to unhealthy processed 
snacks, and also to raise awareness of the negative health impli-
cations of consumption of these foods by young children. 
 In Cambodia, the FNG analysis strengthened the existing di-
alogue around the role of snacks and processed food in the rise 
of the double burden and NCDs in the country. The need to en-
gage more closely with the private sector to produce healthy, 
viable alternatives was strongly recognized during the FNG dis-
semination meetings. Development partners in Cambodia have 
since prioritized efforts to better understand consumption pat-
terns of these foods among older children and adolescents, as 
well as the food environment, to provide further evidence to 
guide regulation and policy-making.  
 In Ghana, the Affordable Nutritious Foods for Women (AN-
F4W) partnership, now known as OBAASIMA, developed a range 
of Ghana-specific fortified foods for women using a quality seal. 
These products were then modeled as a further FNG analysis, 
following the original FNG analysis (disseminated in April 2016), 
to demonstrate the potential impact these foods could have on 
improving access to nutritious diets for women. 

“ The Fill the Nutrient Gap  
analysis of snack food consumption  
demonstrates the impact of  
high consumption of unhealthy  
snack foods”

 The Fill the Nutrient Gap analysis of snack food consump-
tion can serve as a powerful advocacy tool to demonstrate the 
impact of high consumption of unhealthy snack foods on the 

ability to achieve optimal nutritional status. The FNG dissemi-
nation meetings are attended by stakeholders from different 
sectors (including actors from the public and the private sec-
tor) who would not regularly receive this type of information, 
and this provides them with the opportunity to engage in the 
dialogue and identify how their sector can contribute to resolv-
ing this issue. FNG findings can be used as a basis to advocate 
for stronger regulation on unhealthy snack foods, highlight the 
need to provide viable healthy alternatives, and ensure that 
consumers have access to accurate information to support 
their choices. The findings can also be used to stimulate public- 
and private-sector partnerships and coordination mechanisms 
such as the SUN Business Network to provide a good platform 
to help foster this dialogue and identify potential areas for col-
laboration.

Acknowledgements 
The Council for Agricultural and Rural Development in Cambodia; 
the Ministry of Health and Social Protection Tajikistan; the Minis-
try of Health in Lao PDR; Ministerio de Inclusión Económica y 
Social in Ecuador; Instituto Nacional de Estadística y Censos; 
Hanneke Vandyke; Francesca Erdelmann; Yav Long; Jonathan Riv-
ers; WFP Cambodia; WFP Lao PDR; Khizar Ashraf; Lina Badawy; 
Nitesh Patel; Shamsiya Miralibekova; Andrea Berardo; Janne Ut-
kilen; Heejin Kim; Zoirjon Sharipov; Mariko Kawabat; Paolo Mat-
tei; Heather Kelahan; Katie Nelson; Jessica Fanzo; Glenn Denning; 
WFP Tajikistan; WFP Ecuador; and Fernanda Sandoval – for their 
contribution to the data collection, analysis and facilitation of 
the process in Cambodia, Lao PDR, Tajikistan and Ecuador.

Correspondence: Indira Bose,  
World Food Programme Cambodia, House 108, Street 63,  
Sangkat Boeung Raing, Khan Daun Penh, Phnom Penh, Cambodia 
Email: indira.bose@wfp.org

References
01.  Haddad L, Cameron L, Barnett I. The double burden of malnutrition 

in SE Asia and the Pacific: priorities, policies and politics. Health 

Policy and Plan. 2015 Nov;30(9):1193–1206. 

02.  Popkin BM, Adair LS, Ng SW. Global nutrition transition and the 

pandemic of obesity in developing countries. Nutr Res. 2012 

Jan;70(1):3–21. 

03.   WHO. Diet, nutrition and the prevention of chronic diseases.  

Geneva: WHO; 2003. [World Health Organization Technical Report 

Series 916]. 

04.  Nishida C, Uauy R, Kumanyika S, Shetty P. 2004. Joint WHO/FAO 

Expert Consultation on diet, nutrition and the prevention of chronic 

diseases: process, product and policy implications. Public Health 

Nutr. 2004 Feb;7(1a):245–50.



38 CONSUMPTION OF EMPTY-CALORIE SNACK FOODS RAISES COST OF NUTRITIOUS DIET 

05.  de Pee, S. Nutrient needs and approaches to meeting them.  

In de Pee S, Taren D, Bloem M, eds. Nutrition and health in a 

developing world. 3rd ed. Cham, Switzerland: Humana Press; 

2017:159–80.  

06.  Baldi G, Martini E, Catharina M, Muslimatun S, Fahmida U, Jahari AB, 

et al. 2013. Cost of the Diet (CoD) Tool: first results from Indonesia 

and applications for policy discussion on food and nutrition security. 

Food Nutr Bull. 2013 Jun;34(2 Suppl1):S35–S42.

07.  Geniez P, Mathiassen A, de Pee S, Grede N, Rose D. 2014. 

 Integrating food poverty and minimum cost diet methods into a 

single framework: a case study using a Nepalese household 

expenditure survey. Food Nutr Bull. 2014 Jun;35(2):151–9.

08.  Drewnowski A. 2004. Obesity and the food environment: dietary 

energy density and diet costs. Am J Prev Med. 2004;27(3):154–62.

09.  Allen L, de Benoist B, Dary O, Hurrell R, eds. Guidelines on food 

fortification with micronutrients. Geneva & Rome: WHO & FAO; 2006.

10.  Untoro J, Childs R, Bose I, Winichagoon P, Rudert C, Hall A, et al. 2017. 

Tools to improve planning, implementation, monitoring, and 

evaluation of complementary feeding programmes. Matern Child 

Nutr. 2017 Oct;13 Suppl 2. doi: 10.1111/mcn.12438.

11.  Bose I, Baldi G, Kiess L, de Pee S. The ‘Fill the Nutrient Gap’:  

an approach to strengthen nutrition situation analysis and 

decision-making towards multi-sectoral policies and systems change. 

Submitted for publication. 

12.  Council of Agricultural and Rural Development Cambodia and WFP. 

2018. Fill the Nutrient Gap Cambodia. Rome: WFP; 2018.

13.  Ministry of Health Lao PDR and WFP. Fill the Nutrient Gap Lao PDR. 

Rome: WFP; 2017.

14.  Ministry of Health Tajikistan and WFP. Fill the Nutrient Gap report, 

Tajikistan. In preparation.

15.  Ministerio de Inclusión Económica y Social and WFP. Fill the  

Nutrient Gap report, Ecuador. In preparation.

16.  Deptford A, Allieri T, Childs R, Damu C, Ferguson E, Hilton J, et al. 

Cost of the Diet: a method and software to calculate the lowest cost of 

meeting recommended intakes of energy and nutrients from local 

foods. BMC Nutr. 2017;3:26.

17.  Dietary age trends by country. Global Dietary Database. Internet: 

https://www.globaldietarydatabase.org/dietary-age-trends-by-coun-

try.html (accessed 24 August 2018).

18.  WFP. Bridging the gap: engaging adolescents for nutrition, health and 

sustainable development. Rome: WFP; 2018.

19.  Ministry of Agriculture and Forestry. Lao PDR: risk and vulnerability 

survey 2012/13. Summary report. Vientiane: Ministry of Agriculture 

and Forestry; 2013. 

20.  Bouapao L, Insouvanh C, Pholsena M, Armstrong J, Staab M.  

Strategic review of food and nutrition security in Lao People’s 

Democratic Republic. Vientiane; 2016. 

21.  Pries AM, Huffman SL, Mengkheang K, Kroeun H, Champeny M, 

Roberts M, et al. 2016. High use of commercial food products among 

infants and young children and promotions for these products in 

Cambodia. Matern Child Nutr. 2016 Apr;12(S2).

22.  Helen Keller International. 2011. Assessment and research in child 

feeding (ARCH): labelling study report Cambodia. Pereira C, Feeley A, 

Ford R, Badham J. Assessment and research on child feeding (ARCH): 

labeling study report: Cambodia. Washington, DC: Helen Keller 

International; 2015.

 23.  Plan International. Baseline study on food consumption and dietary 

diversity in Stung Treng. 2016.

24.  Save the Children. NOURISH Project: Baseline Survey report.  

Phnom Penh: Save the Children; 2016.

25.  Skau JKH, Bunthang T, Chamnan C, Wieringa FT, Dijkhuizen MA, 

Roos N, et al. The use of linear programming to determine whether 

 a formulated complementary good product can ensure adequate 

nutrients for 6- to 11-month-old Cambodian infants. 

 Am J Clin Nutr. 2014 Jan;99(1):130–8.

26.   WHO and Institute of Public Health of the University of Porto. 

FEEDcities project. The food environment description in cities in 

Eastern Europe and Central Asia – Tajikistan. Copenhagen: WHO 

Regional Office for Europe; 2017.

27.   Ochoa-Avilés A, Verstraeten R, Lachat C, Andrade S, Van Camp J, 

Donoso S, et al. Dietary intake practices associated with 

cardiovascular risk in urban and rural Ecuadorian adolescents: 

 a cross-sectional study. BMC Public Health. 2014;14:939.

28.   Freire WB, Ramírez-Luzuriaga MJ, Belmont P, Mendieta MJ, 

Silva-Jaramillo MK, Romero N, et al. Tomo I: Encuesta Nacional de 

Salud y Nutrición de la población ecuatoriana de cero a 59 años. 

ENSANUT-ECU 2012. Quito: Ministerio de Salud Pública/Instituto 

Nacional de Estadísticas y Censos; 2014.

29.  Verstraeten R, Leroy JL, Pieniak Z, Ochoa-Avilès A, Holdsworth M, 

Verbeke W, et al. Individual and environmental factors influencing 

adolescents’ dietary behavior in low- and middle-income settings. 

PLOS ONE. 2016; 11(7): e0157744. 

30.  HLPE. Nutrition and Food Systems. A report by the high level  

panel of experts on food security and nutrition of the committee on 

world food security. Rome: HLPE; 2017. [HLPE Report 12.]

31.  Herforth A, Ahmed S. The food environment, its effects on  

dietary consumption, and potential for measurement within 

agriculture-nutrition interventions. Food Security. 2015 

Jun;7(3):505–20.

Notes on text
32.  A diet that meets the recommended intakes of energy, protein,  

fat, and 13 micronutrients (vitamin A, C, B1, B2, niacin, vitamin B6, 

folic acid, vitamin B12, calcium, iron, zinc, pantothenic acid,  

and magnesium).

33.   Tajikistan is classified as low-income; Cambodia and Lao PDR as  

low middle-income; and Ecuador as upper middle-income.

34.   In Cambodia and Ecuador the national figure was calculated by 

weighing the non-affordability figures for each province by their 

population size. 
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35.  The diet required to meet the nutrient needs of a child aged  

12–23 months was modeled using the Cost of the Diet software.

36.  The selection of provinces was based on their differing rates of 

stunting and their differing livelihoods, in order to develop an 

understanding of the diversity of the national situation in respect 

 to access to, and availability of, nutritious foods.

37.   Affordability was estimated by assessing the cost against 65% of 

total expenditure (a proxy estimate of the amount of expenditure 

spent on food for less well-off households based on national data 

collected in Lao PDR).

38.  The selection of these regions was based on stakeholder consultation 

and with a view to displaying a range of areas with differing stunting 

rates and differing factors influencing access to, and availability of, 

nutritious foods. 

39.  UNICEF, in collaboration with the Cambodian Department of 

Fisheries Post-harvest Technologies, the Quality Control (DFPTQ) of 

the Fisheries Administration, Institut de Recherche pour le 

Développement (IRD) and Vissot Co. Ltd, aims to make a locally 

produced fortified food for young children available on the market. 

This food contains vitamin A, vitamin C, folate, calcium, iron, zinc, 

vitamin B1, vitamin B2, niacin, vitamin B6, vitamin B12 and 

magnesium. 

40.  And other nutrients such as essential fats, amino acids and fiber,  

phytonutrients.
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Introduction
It has long been recognized that meeting nutrient requirements 
is a prerequisite for optimal health and nutritional status.1 Eat-
ing a diverse and varied diet – one that includes different food 
groups as well as different foods within these groups – is essen-
tial for achieving an adequate intake of all essential nutrients.2,3 

However, achieving dietary diversity requires a sufficient variety 
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Essential Nutrient  
Requirements not Met  
by Diets High  
in Staple Foods  

Key messages
 
>   Meeting nutrient requirements is a prerequisite for optimal 

health and nutritional status and requires a diverse diet. 

 

>   In resource-poor settings, households rely to a large extent 

on starchy staple foods to meet their energy needs. High 

consumption of these foods leaves limited room in the diet 

for the inclusion of nutrient-dense foods to meet remaining 

essential nutrient needs without exceeding energy 

requirements. Maintaining high staple food consumption 

when households could afford a more diverse diet may 

contribute to the double burden of malnutrition.

>   Findings from the Fill the Nutrient Gap Analysis in three 

countries show that maintaining the current level of 

consumption of staple foods could impact the ability of 

households to have a nutritious diet in two ways: (1) 

nutrient requirements can mostly be met, but the cost of 

meeting these needs dramatically increases given the 

nutrient density of other foods needed; and (2) for certain 

micronutrients, requirements may be impossible to meet 

without exceeding energy requirements. 

>   These findings have been used in multiple fora to advocate 

for both the public and private sector to take preventative 

action against the double burden of malnutrition. Actions 

include encouraging a sustainable food systems approach to 

enhance nutrition throughout the food supply chain and 

food environment, and creating consumer demand for 

nutritious foods. This includes increasing the diversity of 

agricultural produce by supporting initiatives that promote 

the production of nutritious, locally adapted foods as well as 

fortifying staple foods to enhance their nutritional value.

Results from the Fill the Nutrient Gap Analysis  
in selected countries 
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of foods to be locally available, either through own production 
or within local markets; the ability to purchase these foods; 
knowledge of their importance for growth and development; and 
a desire to obtain and consume them. In resource-poor settings, 
dietary diversity is often difficult to achieve due to poor food 
availability and financial access constraints. As a result, diets in 
such settings tend to be monotonous, consisting predominantly 
of starchy staple foods.4,5 Although a good source of energy, sta-
ples such as cereals, roots and tubers provide only a limited sup-
ply of essential (micro)nutrients. Where staple food consump-
tion is high, e.g., providing >70% of energy needs, there is very 
little room left for consumption of the nutrient-dense foods nec-
essary to meet remaining nutrient needs without exceeding en-
ergy requirements.6 

“ Achieving dietary diversity  
requires a sufficient variety  
of foods to be locally available  
and accessible to all”

 
 As developing countries transition economically and the 
purchasing power of households increases, the creation of an 

enabling environment for achieving dietary diversity and meet-
ing essential nutrient requirements becomes more critical than 
ever. This is particularly true in areas that have experienced 
rapid urbanization: although dietary diversity in such areas 
may have increased – for example, with the availability of more 
animal-source foods – diets generally also include more pro-
cessed high-sugar, high-fat, and less nutrient-dense foods than 
they did prior to the urban and economic transition.6–10 This, 
coupled with reduced physical activity as lifestyles become 
more sedentary, has resulted in a complex nutrition paradigm 
whereby undernutrition and micronutrient deficiencies coexist 
with overweight, obesity and diet-related noncommunicable 
diseases (NCDs).11,12 Changing this paradigm requires not only 
individual and household behavior change but also significant 
changes across the food supply and value chain to ensure that 
sufficient, diverse nutritious foods, both fresh and processed, 
including fortified foods, are available and affordable, through-
out different geographies and food environments within any 
given country.10–12 

 To ensure that the design of strategies aimed at diversifying 
food systems and changing consumer behavior are specific to a 
country’s context, a thorough situation analysis is required.13 

The Fill the Nutrient Gap (FNG) analysis and multisectoral deci-
sion-making approach has been developed by the World Food 
Programme and its partners.
 The secondary data analysis in almost all of the FNG coun-
tries has highlighted an increasingly present double burden of 
malnutrition, together with a high reliance on staple food in 
both household diets and diets of key vulnerable groups, such 
as infants and young children and pregnant and lactating wom-
en. For example, in Guatemala, where 47% of children under 
the age of five years are stunted and 51% of women aged 15–49 
are overweight or obese, it is possible to observe effects of the 
double burden under the same roof.14 A study led by WFP and 
the Nutrition Institute of Central America and Panama (INCAP) 
aiming to measure nutrient intake gaps in Guatemala using di-
etary recall methodology found that maize tortillas, the coun-
try’s main staple, provide 41% of energy requirements for chil-
dren aged 12–23 months and 62% of energy for their mothers 
(age not defined).15  
 Using this information, it is possible to model, using linear 
programming, the potential impact of high staple food consump-
tion, in the general population or among vulnerable groups, on 
the cost, affordability and quality of a nutritious diet with the 
Cost of the Diet software. The results of these analyses are used 
to advocate among diverse stakeholders as to the need to diver-
sify the food supply and support consumers in purchasing and 
consuming a more diverse diet. This article summarizes the re-
sults of the FNG Cost of the Diet (CotD) analyses for Cambodia, 
Tajikistan and Guatemala.  

Girl cooking tortillas on a stove in Peten, Guatemala 
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“ The Fill the Nutrient Gap analysis 
identifies context-specific barriers  
to adequate nutrient intake among 
specific target groups”

Fill the Nutrient Gap 
The Fill the Nutrient Gap (FNG) analysis provides a framework 
for situation analysis and multisectoral decision-making that 
identifies context-specific barriers to adequate nutrient intake 
among specific target groups.16 The approach was developed by 
the World Food Programme and technical partners25 in 2015–16. 
By mid-2018, analyses had been completed in 13 countries, and 
they were ongoing in four as this issue of Sight and Life magazine 
was being prepared for the press.
 The FNG consists of both an analytical and a policy deci-
sion-making component. The analytical component has two 
parts: (1) situation analysis using available secondary data26 

that focuses on the type and scale of nutrient intake deficits 
and identifies enabling and constraining factors; and (2) linear 
programming analysis, using the Cost of Diet tool developed by 

Save the Children UK, which assesses the costs to a household 
of meeting the nutrient intake recommendations of its mem-
bers at the lowest possible cost, using locally available foods, 
and comparing that to population food expenditure distribu-
tions to estimate the proportion of households that would not 
be able to afford a nutritious diet.16,17 The Cost of the Diet tool 
is also used to model the potential impact of both nutri-
tion-specific and nutrition-sensitive interventions, informed 
by stakeholder consultation on reducing the cost of a nutri-
tious diet for a household. 
 This analytical component is combined with extensive 
in-country stakeholder engagement, which aims to engage dif-
ferent sectors, and upon review of the findings, develop a con-
sensus on the proposed strategies to address identified barriers. 
As such, the tool informs evidence-based decisions for con-
text-specific policies and programming for improving nutrient 
intake among different target groups, including an identification 
of entry points such as markets, social safety nets, schools, agri-
culture extension services and health sector interventions.

Methods 
The Cost of the Diet methodology has been described else-
where.17 For the analysis presented in this paper, secondary 
price data for more than 60 commodities were used to estimate 
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Girl holding tray of bread in front of lighted oven in Najiba, Tajikistan
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the cost of a nutritious diet which, for the purpose of the FNG, is 
defined as the staple-adjusted nutritious diet: the lowest-cost 
nutritious diet27 that includes the typical staples and excludes 
foods that are considered taboo and not likely to be eaten by the 
local population.28 The staple foods included in the analyses, as 
informed by secondary data and stakeholders, for Cambodia, Ta-
jikistan and Guatemala are summarized in Table 1. 
 Average household size across the three countries varied be-
tween five and six people, but for the purposes of the CotD anal-
ysis, model households always included a child between 6 and 
23 months of age who received breastmilk and complementary 
foods, a school-aged child, an adolescent girl, a 45 kg, 30–59 
year-old lactating woman with moderate activity levels, and a 
50 kg, 30–59 year-old man with moderate activity levels. In Ta-

jikistan, an elderly man was also included. Household expendi-
ture data was compared to the cost of the nutritious diet and 
was used to estimate the proportion of households for which the 
nutritious diet was unaffordable. 
 Table 2 summarizes the reported consumption of the staple 
foods for the three countries as well as the assumptions made 
for the staple food model.15,18,19 For Cambodia, the reported 
daily per capita rice consumption was multiplied by the house-
hold size to give the total gram amount of rice consumed by the 
household. This was then scaled to reflect the portion size suit-
able for each household member and modeled in five selected 
regions as prioritized by national stakeholders. For Tajikistan, 
three diets were calculated, and staples incrementally added: 
wheat flour only; wheat flour, potatoes and milk; and wheat flour, 

Frequency included in the diet 
Country Staple food(s) Child under 2 years Other household members

Cambodia Rice 1 portion a day 1 portion a day 

Fish 1 portion a day 1 portion a day 

Morning Glory 3 portions a week 3 portions a week 

Tajikistan Wheat flour 1 portion a day 2 portions a day 

Potato 2 portions a week 3 portions a week 

Milk 1 portion a week 1 portion a week 

Cottonseed oil 5 portions a week 10 portions a week

Guatemala Maize flour tortillas None 1 portion a day

table 1: The staple foods for three countries and number of servings per person as included in the staple-adjusted nutritious diet 22,23,24  

Country Staple food(s) Reported consumption Individual(s) Quantity and
or household modeled frequency modeled

Cambodia Rice 390 g per capita per day Child under 2 98 g per day

School-aged child 195 g per day

Adolescent girl 390 g per day

Pregnant and lactating woman 585 g per day

Man 683 g per day

Tajikistan Bread 151 kg per capita/y Household 270 g per day

Potatoes 39 kg per capita/y 65 g per day

Oil 17 kg per capita/y 35 g per day

Guatemala Maize flour tortillas >12–23 month-old breastfed child

receives 41% of energy from cereals 

Child under 2 years 100 g per day

>Mothers receive 62% of energy 

from cereals

Pregnant and 458 g per day

lactating woman

table 2: Staple food consumption information found for three countries and the quantities used to model this consumption in the  
Cost of the Diet calculations, per household, individual, or vulnerable target group15,18,19 
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figure 1: Daily cost in Cambodian riel (KHR) of the energy-only diet and the staple-adjusted nutritious diet for a household  
of five people in the 19 regions of Cambodia22   
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figure 2: Percentage of households that could not afford the staple-adjusted nutritious diet against the weighted average of 21%. 
Phnom Penh was excluded as expenditure data was not available for this region.22
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potatoes, milk, and oil. For Guatemala, consumption informa-
tion for tortillas was only available for children under two years 
of age and the mother, expressed as a percentage contribution 
towards energy requirements. This data was therefore convert-
ed into grams of tortilla using the FAO/WHO Estimated Average 
Requirement for energy for these individuals and the nutrient 
composition of tortillas.20,21 

Findings
Figure 1 shows that, for a household of five people in Cambo-
dia, it would cost on average 3.7 times more to purchase a 
nutritious diet compared to a diet that meets the energy re-
quirements of the household only.29 Depending on the region, 
the cost difference would range from 2.4 times in rural Kam-
pong Chhnang to 6.2 times in rural Ratanak Kiri/Mondul Kiri.22 
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figure 3: Daily cost in Cambodian riel (KHR) of the staple- 
adjusted nutritious diet for a household of five people, with 
and without the modeled rice consumption for the two  
regions where it was possible for the Cost of the Diet soft-
ware to calculate a nutritious diet22 
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figure 4: Daily cost in Tajik somoni (TJS) of the staple-adjusted nutritious diet with and without the additional staples  
added for a household of six, for four regions of Tajikistan23  
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Figure 2 shows that when the cost of the staple-adjusted nu-
tritious diet is compared to current food expenditure, an aver-
age of 21% of households would not be able to afford to pur-
chase this diet. Non-affordability would range from 12% in 
rural Pursat and rural Svay Rieng to 66% in rural Ratanak Kiri/
Mondul Kiri. All households would be able to afford the ener-
gy-only diet.22 

 When the current rice consumption habits were modeled, 
the Cost of the Diet software was only able to calculate a nutri-
tious diet in two of the four regions without exceeding average 
energy requirements. Figure 3 shows that for households in 
rural Prey Veng, the cost of this diet increased by 46%, while in 

rural Ratanak Kiri/Mondul Kiri, the cost increased by 13%. This 
would increase non-affordability from 25% to 53% in rural Prey 
Veng and from 66% to 73% in rural Ratanak Kiri/Mondul Kiri. In 
the remaining two regions, based upon the rice consumption 
assumptions made, only 31%–95% of fat requirements and 
60%–77% of vitamin B1 requirements would be met for the 
adult man and woman (for all other nutrients, requirements 
could be met).  
 Figure 4 shows the impact of incrementally adding certain 
staples to the staple-adjusted nutritious diet in Tajikistan. On 
average, adding three portions of potato and one portion of 
milk a week almost doubled the cost, and adding 10 portions of 
oil a week also more than doubled the cost. This increased 
non-affordability by 29% to 56%, depending on the region, to 
41% to 56%. The software was able to model diets that met 
nutrient needs for all individuals in the modeled household us-
ing each of the three alternatives. 
 In Guatemala, when current tortilla consumption was mod-
eled for a child aged 12–23 months and a mother, the Cost of the 
Diet software could calculate a nutritious diet for the young 
child in all five zones. Figure 5 shows that the cost of this diet 
increased by 3%–43%, depending on the zone. For the mother, 
in all zones, only 34%–85% of iron requirements would be able 
to be met in diets containing the current level of tortilla con-
sumption. Similarly, in zones three and four, pantothenic acid 
requirements would only be met by 75%–80%, and in zone four 
only 75% of the vitamin B12 requirement would be met.  

Discussion
The results presented for Cambodia, Tajikistan, and Guatemala 
demonstrate that a high consumption of starchy staple foods 
could impact people’s diets in two ways: (1) nutrient require-
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figure 5: Daily cost in Guatemalan quetzal (GQT) of the staple-adjusted nutritious diet with and without the modeled tortilla 
consumption for a child aged 12–23 months, for five geographical zones of Guatemala24    
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ments can mostly be met, but the cost of meeting these needs 
dramatically increases, given the nutrient density of other 
foods needed; and (2) for certain micronutrients, requirements 
may be impossible to meet without exceeding energy require-
ments. These results complement literature that suggests con-
suming large quantities of staple foods, combined with in-
creasingly sedentary lifestyles, is likely to result in both an 
insufficient intake of essential micronutrients and/or excess 
energy intake, increasing the risk of both micronutrient defi-
ciencies and the double burden.3,4,6 This situation is further 
aggravated by the further increased cost of a nutritious diet 
when staple food intake is high, and especially in countries 
where non-affordability of a nutritious diet (as optimized by 
the software) is already high. 

“ Consuming large quantities of  
staple foods, combined with  
increasingly sedentary lifestyles,  
is likely to increase the risk  
of both micronutrient deficiencies  
and the double burden”

 
 The results from the Fill the Nutrient Gap analyses have been 
used in the three countries discussed to raise awareness and 
stimulate national multistakeholder dialogue around the chal-
lenges to achieving optimal nutrition. Country workshops, ideal-
ly led by the national Scaling Up Nutrition movement, actively 
engage multiple stakeholders (government, UN agencies, non-
government organizations, the private sector and academia) 
across different sectors (health, agriculture, social protection, 
gender, WASH), to develop recommendations based upon the 
key findings of the FNG analysis. In Cambodia, the findings have 
been incorporated into government policy discussions, and ad-
vocacy messages developed during the national workshop have 
since been shared at other national nutrition events.   
 The FNG analysis stimulates discussion about how much it 
would cost and what locally available foods would be required 
for a household, and for specific members of these house-
holds, to meet their nutrient requirements, compared to meet-
ing kilocalorie requirements only. In addition, comparing the 
impact of current staple food consumption on the cost and 
quality of a nutritious diet in the context of the rising trends 
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Children receiving their school meal at Ta Trov Primary School  
in Siem Reap, Cambodia 
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in overweight and obesity strengthens advocacy efforts aimed 
at encouraging all sectors to take preventative action against 
the growing reality of the double burden of malnutrition. 
These results highlight the need for sustainable food systems 
to enhance nutrition throughout the food supply chain and 
food environment and the need to create consumer demand 
for nutritious foods. This could include increasing the diversi-
ty of agricultural produce and food processing by supporting 
initiatives that promote the production of nutritious, locally 
adapted foods as well as fortifying staple foods and foods for 
specific target groups to enhance their nutritional value. The 
affordability analysis has been particularly important in shift-
ing mindsets that poor nutrition is a consequence of poor in-
dividual knowledge and behavior, to a greater appreciation of 
the need for consumers to be enabled to make healthy choices, 
in terms of access to, and availability of, nutritious diets. En-
suring that fresh or fortified, nutritious foods are affordable, 
and that demand is created, including by nutrition-sensitive 
social protection schemes where possible, are also important 
considerations.  

“ These results highlight  
the need for sustainable food  
systems to enhance nutrition  
throughout the food supply chain  
and food environment”

 The Fill the Nutrient Gap analysis makes an important contri-
bution to understanding the impact of current food consumption 
habits on individual or household-level ability to meet nutrient 
requirements and provides an opportunity for countries to em-
bed greater context-specific evidence into efforts for addressing 
the pressing issue of the double burden of malnutrition.    
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en of reproductive age.2 Although stunting, obesity and micronu-
trient deficiencies call for nutrition-specific actions once they 
develop, it has recently been proposed that since they are caused 
by shared drivers related to the social determinants of health, 
well-coordinated strategies can be designed to prevent these 
conditions from happening.1,2 The term ‘double-duty action’ in 
the context of the DBM refers to interventions that are capable of 
addressing all forms of malnutrition through well-coordinated 
policies and programs.1,2 It is important, however, to recognize 
that there are actions that are capable not only of addressing the 
DBM but also of fostering early childhood development (ECD), 
i.e., triple-duty actions. Among these, breastfeeding stands out 
as a maternal-child behavior that fully meets the criteria of a  
triple-duty action in the context of the DBM.3,4

“‘ Double-duty action’ refers to  
interventions that are capable of 
addressing all forms of malnutrition 
through well-coordinated policies 
and programs”

 

 At the same time that breastfeeding has been causally linked 
with the prevention of infectious diseases and undernutrition, it 
has also been linked with a reduction in risk in the development 
of childhood obesity,3 especially among those children who are 
more predisposed to become obese.5 In addition, breastfeeding 
has been strongly linked with improved cognitive development 
in children, better educational attainment and higher income 
among adults.6

 The triple-duty actions of breastfeeding are not surprising 
given how the nutritional composition and immunological fac-
tors of human milk change as a function of the developmental 
stage of the child as well as the specific pathogens that the infant 
needs to be protected against.3

 Likewise, bioactive substances in breast milk and the pro-
cess of breastfeeding help infants learn to self-regulate their 
energy intake and to have a hormonal profile that protects them 
against the risk of obesity.7 

Why breastfeeding is a triple-duty action
The double burden of malnutrition (DBM) can be defined as the 
simultaneous presence of both under- and overnutrition at the 
individual, household and population level across the life course.1 
The world is indeed now deeply immersed in the DBM. Globally, it 
is estimated that 155 million children under five are stunted and 
41 million are overweight.2 Among adults, 462 million are under-
weight, and 1.9 billion are overweight or obese.2 Furthermore, 
the DBM is characterized by widespread micronutrient deficien-
cies affecting both stunted and obese individuals. For example, it 
is estimated that iron deficiency anemia affects 246 million wom-
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Breastfeeding   
A triple-duty action in the context of  
the double burden of malnutrition

Key messages
 
>   Breastfeeding is a triple-duty action that can help prevent 

undernutrition/infectious diseases and obesity/chronic 

diseases and improve cognitive development in the context 

of the double burden of malnutrition.

 

>   Breastfeeding reduces family poverty, improves long-term 

human development and productivity, and is key for 

national development and planetary sustainability.

 

>   Effective breastfeeding protection, promotion and  

support interventions are available for effective scaling-up 

of national breastfeeding programs but continue to be 

underutilized.

 

>   Improved investments in effective scaling-up of 

breastfeeding protection, promotion and support in the 

context of the double burden of malnutrition will increase 

the chances of countries meeting the Sustainable 

Development Goals.
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figure 1: Breastfeeding is a triple-duty intervention as it 
reduces the risks of undernutrition and infectious diseases, 
obesity and chronic diseases, and improves cognitive 
development1–6
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 Breastfeeding provides a unique maternal-infant interaction 
that, coupled with specific bioactive substances in breast milk, 
likely explains its benefits in cognitive development. Specifically, 
breast milk is rich in omega-3 polyunsaturated fatty acids, which 
are essential for the myelination of the neuronal axons – which 
in turn is crucial for the proper development of the central ner-
vous system. As a result of the benefits of breastfeeding, it has 
been estimated that over 800,000 lives could be saved annual-
ly and that the world could save US$300 billion a year if breast-
feeding practices improved globally.3

“ Epidemiological studies have  
consistently shown that  
breastfeeding reduces the risk  
of overweight and obesity and  
chronic diseases”

 Breastfeeding also offers major benefits to women, highlight-
ing its importance for addressing the DBM across the life course. 
It protects against post-partum hemorrhage, which is the major 
cause of death among women of reproductive age.3 Women who 
do not have access to modern methods of contraception are less 
likely to become pregnant if they breastfeed, especially if they 
breastfeed exclusively during the first six months after birth.8 In 
addition, epidemiological studies have consistently shown that 
breastfeeding reduces the risk of overweight and obesity and 
chronic diseases including type 2 diabetes, as well as breast and 
ovarian cancer in women.3 It has been hypothesized that the 
reduction of some chronic diseases among women is the result 
of breastfeeding leading to a resetting of glucose and lipid ma-

ternal metabolism to the way it was before pregnancy, i.e., the 
metabolic ‘reset hypothesis.’ 9

Scaling up breastfeeding programs in the context 
of the double burden of malnutrition
In spite of being considered a highly cost-effective action by in-
ternational health and development organizations such as the 
WHO and the World Bank,10 breastfeeding continues to attract 
relatively little investment11,12 and the scaling-up of breastfeed-
ing protection, promotion and support programs is still happen-
ing only to a very limited extent globally. This is very surprising, 
given how central breastfeeding is to the WHO/UNICEF Global 
Nurturing Care Framework for Early Childhood Development13 – 
designed to offer well-coordinated high-quality health, nutrition, 
responsive parenting, early stimulation and initial education, 
and safety and social protection services for all families with 
infants and young children – and, at the end of the day, for 
achieving each and all of the Sustainable Development Goals 
(SDGs).14 My research team hypothesized that this is likely the 
result of a lack of knowledge on how to effectively scale up 
breastfeeding protection, promotion and support programs in 
the real world.15 This led to the development of the Breastfeed-
ing Gear Model (BFGM), which is based on a Complex Adaptive 
Health Care Systems framework,16,17 a major systematic review 
of the breastfeeding scaling-up literature and interviews with 
key informants with experience in the area.18 The BFGM is key 
for addressing the DBM given the proven benefits that breast-
feeding offers for the prevention of both undernutrition and in-
fectious diseases as well as obesity and chronic diseases. 
 Analogous to an engine, the BFGM is formed by a central co-
ordinating gear and seven peripheral gears, all of which need to 
communicate and be in synchrony with each other under the 
steering of the central master coordinating gear. The BFGM pos-
tulates that evidence-based advocacy (gear one) is needed to 
generate the political will (gear two) that is crucial to assign a 
top priority to breastfeeding in the policy agent, which in turn is 
needed to facilitate the enactment and enforcement of legisla-
tion including the WHO Code of Marketing of Breastmilk Substi-
tutes19 and maternity protection (gear three). Legislation is 
needed to release and sustain the financial resources (gear four) 
needed to train the workforce and implement evidence-based 
programs at the facility (e.g., Baby Friendly Hospital Initiative20) 
and community (e.g., breastfeeding peer counseling21,22 levels 
[gear five]). Successful national breastfeeding programs have 
also relied on effective behavior change communication cam-
paigns23 (gear six), and operational research is needed to under-
stand barriers and facilitators for the scaling-up process (gear 
seven). The BFGM recognizes that sound management informa-
tion and governance systems need to be in place for the master 
or coordinating gear (gear eight).



figure 2: The Breastfeeding Gear Model for the scaling-up 
of breastfeeding protection, promotion and support  
programs. Adapted with permission from the author.18 
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 As postulated by the BFGM and verified through the Becom-
ing Breastfeeding Friendly (BBF) initiative,24–29 the pathways for 
scaling up breastfeeding programs are likely to be different 
across social, political and cultural contexts. 
 Nevertheless, in the context of the DBM it is important that 
such programs be well coordinated with national strategies de-
signed to prevent and address undernutrition, infectious diseas-
es, micronutrient deficiencies, overweight/obesity, chronic dis-
eases and early childhood development.30 This approach will 
require strengthening the breastfeeding workforce across sec-
tors and programs. 

PROSPERA conditional cash transfer (CCT) program 
A case in point is the PROSPERA conditional cash transfer (CCT) 
program in Mexico, which serves 6.1 million low-income house-
holds. PROSPERA provides cash to low-income families as long 
as they meet certain conditions, including keeping the children 
in school, attending prenatal care, bringing infants and young 
children to be immunized, and having family members attend 
medical screenings and check-ups. PROSPERA operates in the 
context of a middle-income, highly inequitable country with one 
of the highest rates of obesity and type 2 diabetes in the world.31 

Studies have found that, whereas the program is preventing 
stunting and infectious diseases among young children, at the 
same time it may be fostering overweight/obesity among family 
members in the recipient households through the use of some of 
the extra income to purchase more sugar-sweetened beverages 
and energy-dense foods of low nutritional value.31 In addition, 

PROSPERA may be benefitting the cognitive development of 
children through improved nutrition, healthcare, and school-
ing32 and is now investing in the breastfeeding training of 
healthcare providers and breastfeeding counselors.33 However, 
current national infant and young child nutrition and early child-
hood development strategies have not positioned breastfeeding 
as a strategic triple-duty action in the context of the DBM as part 
of PROSPERA. This may represent a major loss of opportunity for 
this program, in which the Mexican government invests US$ 
5.6  billion per year.32  
 Because CCTs such as PROSPERA focus on the family as a 
whole across the life course and have in place strong coordina-
tion among the social protection, healthcare and education sec-
tors, it is important that they be considered as unique platforms 
for integrating and coordinating breastfeeding protection, pro-
motion and support programs across sectors and programs.
 Following the family-centered life-course approach being 
strongly endorsed by the WHO/UNICEF Global Nurturing Care 
Framework for Early Childhood Development,13 well-monitored 
referral and counter-referral systems could be designed so that 
prenatal, perinatal and postnatal health services communicate 
with each other and properly address the breastfeeding needs of 
their clients. In addition to strengthening the communication 
across maternal-child health services, personnel working as part 
of infant feeding or chronic disease screening/management pro-
grams can make families aware of the links between breastfeed-
ing, obesity and chronic diseases, and of services available to 
support breastfeeding, prevent the onset of obesity, and im-
prove the self-management of chronic diseases such as type 2 
diabetes in their communities. This healthcare systems’ 
strengthening approach to position breastfeeding as being cen-
tral for addressing the DBM could provide much needed synergy 
for other maternal-child nutrition programs including comple-
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Mothers taking their children to the local  
community health clinic in Bolivar, Colombia
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Young woman breastfeeding in Bolivar, Colombia
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mentary feeding, young child feeding, adolescent and prenatal 
nutrition and micronutrient initiatives across the life course, as 
well as for integrated early child development programs.

“ Breastfeeding is a triple-duty  
action in the context of the DBM,  
as it helps prevent child malnutrition  
in all its forms and fosters cognitive 
development”

Conclusions
The evidence presented in this article leaves no doubt that 
breastfeeding is a triple-duty action in the context of the DBM 
that can help prevent child malnutrition in all its forms while 
simultaneously advancing early childhood development4 and 
which also helps protect against the development of obesity-re-
lated chronic diseases in women. Therefore, breastfeeding is 
crucial to protect the health and food security of families and to 
foster national development globally. In addition, breastfeeding 
is also central to the sustainability of our planet, given the mil-
lions of tons of waste from the formula industry derived from 
cans and plastic bottles, the major emissions of methane (a 
greenhouse gas) from dairy cattle, as well as the massive use of 
fossil fuels in the processing, transportation and storage of in-
fant formula and the excessive use of water: 4,000 liters of wa-

ter are needed to produce 1 kilogram of dry infant formula.11 
Indeed, it is difficult to imagine how countries can meet the 
SDGs if they do not improve investments in the effective scal-
ing-up of breastfeeding programs. We know the kind of lactation 
management and social support that is needed to make breast-
feeding work, and we have learned many lessons from countries 
that have successfully scaled up their breastfeeding programs. 
Therefore, when it comes to breastfeeding as a major triple-duty 
action in the context of the DBM, inaction with regard to invest-
ments to scale up effective breastfeeding, protection, promotion 
and support programs globally is no longer justifiable.  

“ We know the kind of lactation  
management and social  
support that is needed to make  
breastfeeding work”
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Background
Adolescence is a period of rapid growth, with higher nutritional 
demands placing adolescents at greater risk of malnutrition. Nu-
tritional problems are compounded in adolescent girls by men-
strual blood loss and possible pregnancies. Adolescent fertility 
still accounts for 11% of all births globally, with 95% of these 
births occurring in low- and middle-income countries (LMICs).1 
 Stunting (low height-for-age) begins in utero and manifests 
itself across infancy and affects brain and muscle growth.2 

Among adolescents, stunting is associated with impaired cogni-
tive development and school achievement, and reduced eco-
nomic productivity.3 It is also associated with poor reproductive 
health outcomes in females.4 Given that resolution of these 
height deficits may take several generations,5 stunted children 
who are also exposed to obesogenic environments may be at 
greater risk of becoming overweight or obese. In fact, childhood 
stunting has also been reported to coexist with overweight or 
obesity at the individual level.6,7 The consequences of concur-
rent stunting and obesity in adolescents are likely to compound 
health issues in adolescence and later in adulthood, particularly 
for females, given the heightened obstetric risk. Thinness (low 
BMI-for-age) in adolescence is associated with delayed matura-
tion and poor muscle strength leading to constraints in capacity 
for physical work and reduced bone density later in life.8 Obesi-
ty in adolescence has been associated with an increased risk of 
early onset of adult chronic diseases (type 2 diabetes, hyperten-
sion) and mortality in adult life.9,10  
 Adults and young children in countries experiencing the nu-
trition transition are known to be affected simultaneously by 
undernutrition and overnutrition.2,11 Yet it is unknown to what 
extent this double burden of malnutrition affects adolescents in 
LMICs. Likewise unknown are the macrolevel contextual factors 
associated with the double burden of malnutrition. Globally, the 
major focus in nutrition has been on children under the age of 
five years and pregnant women, while adolescents have not re-
ceived due attention.12 More recently, there has been a growing 
interest in adolescent nutrition, particularly girls’ nutrition, as a 
means to improve the health of women and children.13,14

“ Adolescence is a period  
of rapid growth, with  
higher nutritional demands  
placing adolescents at  
greater risk of malnutrition”

Rishi Caleyachetty 
Unit of Academic Primary Care, Warwick Medical 
School, University of Warwick, Coventry, UK

Malnutrition among  
Adolescents in Low- and 
Middle-income Countries

Key messages
 
>   The double burden of malnutrition has typically 

 been described among adults and children. Its magnitude  

and distribution among adolescents across low- and 

middle-income countries (LMICs) is unknown.

 

>   In the study under discussion, the prevalence of stunting 

(low height-for-age) and/or thinness (low BMI-for-age) 

among adolescents was about 3 in 20 adolescents.  

About one in four adolescents was overweight or obese.  

A much smaller proportion of adolescents (2%)  

had concurrent stunting and overweight or obesity.

 
>   Between 38% and 59% of the variance in adolescent 

malnutrition was explained by macrolevel contextual 

factors including internal conflict, lack of democracy, GDP, 

food insecurity, urbanization and the year of survey.

 

>   Context-sensitive implementation and scale-up of inter- 

ventions and policies for the double burden of malnutrition 

are needed to achieve the Sustainable Development Goal to 

end malnutrition in all its forms by 2030.
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 This article describes the double burden of malnutrition 
among adolescents and the macrolevel contextual factors shap-
ing the distribution of the double burden across LMICs. 

Methods 
Individual-participant data from the Global School-based 
Student Health Survey and Health Behavior in School-aged 
Children surveys, conducted in 57 LMICs between 2003 and 
2013 (129,276 adolescents aged 12–15 years), were used. 

Pooled estimates of stunting, thinness, stunting and/or thin-
ness, overweight or obesity, and concurrent stunting and 
overweight or obesity were calculated with random-effects 
meta-analysis. Ecological linear regression models were used 
to examine the association between macrolevel contextual 
factors (internal conflict, lack of democracy, gross domestic 
product, food insecurity, urbanization and survey year) and 
stunting, thinness and overweight and obesity prevalence, 
respectively.
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Urbanization is one of the most important contributors to an obesogenic environment



figure 1: Forest plot of stunting prevalence
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figure 2: Forest plot of thinness prevalence
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figure 3: Forest plot of overweight or obesity prevalence
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figure 4: Forest plot of concurrent stunting and obesity prevalence
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figure 5: Adolescent overweight or obesity prevalence by stunting and/or thinness prevalence
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Results
Stunting prevalence was 10.2% (95% CI: 8.3, 12.2) (Figure 1) 
and thinness prevalence was 5.5% (95% CI: 4.3, 6.9) (Figure  2). 
Overweight or obesity prevalence was 21.4% (95% CI: 18.6, 
24.2) (Figure 3). Up to 43.4% of the variance in stunting prev-
alence was accounted for by recent internal conflict, lack of de-
mocracy, GDP per capita and food insecurity; 38.4% of the vari-
ance in thinness prevalence was accounted for by recent 
internal conflict, lack of democracy, food insecurity and survey 
year; and 58.7% of the variance in overweight or obesity prev-
alence was accounted for by recent internal conflict, GDP per 
capita, food insecurity, urbanization and survey year. The prev-
alence of concurrent stunting and overweight or obesity was 
2.0% (95% CI: 1.7, 2.5) (Figure 4). Figure 5 shows adolescent 
overweight or obesity prevalence by stunting and/or thinness 
prevalence. Sixteen percent had overweight or obesity preva-
lence and stunting and/or thinness prevalence greater than the 
overall pooled prevalence estimates for overweight or obesity 
and stunting and/or thinness prevalence, respectively. By WHO 
region, per total number of LMICs, 14% in Africa, 7% in the 
Americas, 17% in the Eastern Mediterranean region, 33% in Eu-
rope, 0% in South-East Asia and 9% in the Western Pacific had 
overweight or obesity and stunting and/or thinness prevalences 

greater than their regional prevalence estimates for overweight 
or obesity and stunting and/or thinness. 

Discussion
The prevalence of stunting and/or thinness among adolescents 
was 15.6%, or about three in twenty adolescents, while 21.4%, 

Key data 
 
Stunting prevalence was 10.2% (95% CI: 8.3, 12.2) 

 

Thinness prevalence was 5.5% (95% CI: 4.3, 6.9). 

 

Overweight or obesity prevalence was 21.4%  

(95% CI: 18.6, 24.2). 

 

Between 38.4% and 58.7% of the variance in adolescent 

malnutrition was explained by macrolevel contextual factors. 

 

The prevalence of concurrent stunting and overweight  

or obesity was 2.0% (1.7, 2.5).
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or about one in four adolescents, was overweight or obese. A 
much smaller proportion of adolescents also had concurrent 
stunting and overweight or obesity. There were significant differ-
ences in adolescent malnutrition prevalence estimates across 
LMICs; 38%–59% of the variance at the population level could 
be explained by macrolevel contextual factors including internal 
conflict, lack of democracy, GDP, food insecurity, urbanization 
and the year of survey.
 These results are not directly comparable with those of Abar-
ca-Gómez et al.15 because the two studies covered different age 
ranges (5–19 years in the Abarca-Gómez et al. study compared 
with 12–15 years in our study). However, both studies found 
thinness prevalence was highest in the South-East Asian region 
and overweight or obesity prevalence was highest in the West-
ern Pacific region. 

“ Thinness prevalence was highest 
in the South-East Asian region and 
overweight or obesity prevalence was 
highest in the Western Pacific region. 
Concurrent stunting and overweight 
or obesity among adolescents in  
LMICs was highest in the Eastern  
Mediterranean region.”

 
Concurrent stunting and overweight or obesity among adoles-
cents in LMICs was highest in the Eastern Mediterranean region. 
Inadequate nutrition in the period between conception and two 
years can lead to reduced linear growth.2 Given that resolution 
of these height deficits may take several generations,5 stunted 
children also exposed to obesogenic environments may be at 
greater risk of becoming overweight or obese. Stunting has been 
reported to alter body composition and fat distribution (e.g., via 
greater insulin sensitivity and/or lower fat oxidation), predis-
posing adolescents to excess adiposity.16

 Addressing the double burden of adolescent malnutrition in 
LMICs would require countries to adopt an integrated agenda 
(based on national or regional data) that addresses the root 
causes of malnutrition using a life-course approach (i.e., prior to 
conception and continuing up to and including adolescence).17 

At a national level, few LMICs have nutrition policies that could 
address both burdens at the same time, with lower-income 
countries tending to have policies that only address undernutri-
tion.18 Irrespective of what evidence-based policies and pro-
grams are offered to address both burdens of undernutrition and 

overnutrition among adolescents, scant attention to the mac-
rolevel contexts can result in poor policy decisions. This issue is 
highlighted in a mixed method study of the South Sudan Nutri-
tion Health and Empowerment (SSHiNE) Program.19 
 The SSHiNE program was a multiyear assistance program 
funded by the U.S. Agency for International Development Office 
of Food for Peace, and it included a supplementary ration provi-
sion following the ‘Prevention of Malnutrition in Children Under 
2 Approach.’ Since independence in July 2011, the country has 
suffered ongoing internal conflict. While the program was initi-
ated at a time of relative stability, political instability in the re-
gion affected households in a number of ways. Ultimately, this 
led to substantial obstacles to the distribution of supplementary 
household rations and the prevention of child malnutrition. 
Monthly household rations delivered via a non-emergency food 
assistance program were received by communities; however, the 
majority of households had used up these rations less than 30 
days after receipt. More than one-half of children aged 12–17 
months and one-third of children aged 18–23 months consumed 
diets consisting of fewer than four food groups in the final week 
of each month.19 Notably, the strategy at the time was the most 
current one for preventing child malnutrition and had proved 
beneficial in its original evaluation in Haiti.20

Improved food and nutrition security stems directly from  
government policies that integrate the food economy with  
a development agenda that seeks to boost economic growth  
while achieving a more equitable distribution of income
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“Addressing the double burden  
of adolescent malnutrition in LMICs 
would require countries to adopt  
an integrated agenda that addresses 
the root causes of malnutrition using 
a life-course approach”

Conclusion
While there is substantial variation across low- and middle-in-
come countries in the prevalence of under- and overnutrition 
among adolescents, the double burden of malnutrition particu-
larly at the population level is common in LMICs. A large propor-
tion of the variance in adolescent malnutrition was explained by 
macrolevel contextual factors. Without attending to context, in-
terventions and programs for adolescent malnutrition in LMICs 
may fail or underperform.
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Introduction
Asia’s booming tiger economies, population juggernauts and 
low- and middle-income countries are home to approximately 
70% of the world’s population. The story of nutrition in this 
region is as multifaceted as the region itself, defying sweeping 
generalizations that otherwise mask important nuances.
 While Asia’s more affluent nations are on par with or even 
surpass industrialized counterparts in other regions, however, a 
critical mass of the region’s population – particularly that pro-
portion living in the least developed parts of it – continues to 
struggle with poverty, poor nutrition and poor health outcomes.
Asia has come a long way and seen successes in taming malnu-
trition and communicable diseases that were once problems of 
public health significance in many of its countries. Yet, because 
the region is vast and its population base massive compared to 
other regions, ongoing nutrition problems affect Asian popula-
tions on a scale vastly greater than in those other regions. Asia’s 
transitional and emerging economies (India, Indonesia, Paki-
stan, Bangladesh) represent nearly half (45%) of the population 
base of the top 10 most populous countries in the world.
 Among the countries of this diverse region, Bangladesh 
stands out as a country with a largely low- to middle-income 
population that has made tremendous improvements in nutri-
tion statistics over the last few decades. Nonetheless, high rates 
of stunting, wasting and micronutrient deficiencies continue 
to keep Bangladesh and many of her low- and middle-income 
country peers mired in poverty and underdevelopment. To 
make matters worse, obesity and diet-related noncommunica-
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Key messages
 
>   While Asia’s more affluent nations are on par with, or even 

surpass, industrialized counterparts in other regions, a 

critical mass of the region’s population continues to struggle 

with poverty and poor nutrition and health outcomes. 

 

>   Much investment and development assistance in Asia has 

gone towards agricultural reforms and poverty alleviation, 

yet there are still millions who are malnourished.

 

>   The term ‘Asians’ encompasses a diversity of ethnic  

groups. Each group has their own distinct diet, cultural 

practices, genetic makeup and inherent body composition, 

which influence their susceptibility to overweight,  

obesity and diabetes.

 

>   In view of recent insights in nutrition, science and human 

development, nutrition improvement thinking may need 

refreshing, and it could be time to overhaul the classic 

Conceptual Framework of Malnutrition and its more recent 

derivatives.
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ble diseases (NCDs), such as type 2 diabetes, have emerged as 
growing problems in many of the same populations that are still 
fighting against undernutrition, resulting in a “double burden of 
malnutrition.”1–3 

 According to the Asian Development Bank, much investment 
and development assistance over the past decades has gone to-
wards agricultural reforms and poverty alleviation, resulting in 
improved agricultural production and rising household incomes. 
Yet, there are still millions in Asia who are malnourished and 
unable to afford a diet that provides for their micronutrient 
needs.4–6 Have decades of investment resulted in truly robust, 
resilient and food-secure nations? In this article focusing specif-
ically on Southeast Asia and South Asia, the authors reflect on 
the fragmented nature of nutrition in the region – a mixed reality 
of food affluence versus scarcity, and food quantity versus qual-
ity. Highlighting recent insights in nutrition, science and human 
development, the authors suggest nutrition improvement think-
ing may need refreshing.

Asia in a hyper-urbanizing world
Since 2014, more than half of the world’s people live in urban 
centers versus rural areas. Southeast Asia and South Asia have 
been among the regions at the forefront of the modern world’s 
thrust into this hyper-urbanization. The UN predicts up to two-
thirds of the global population will be living in towns and cities 
by 2050, and approximately 2.25 billion of these urbanites will 
be in Asia and Africa. UN population projections to 2050 point 

to stagnation in the populations of developed regions but an 
increase in the total global population, driven primarily by the 
increasing urban population in less developed regions, while the 
rural share of these same populations decreases.7 

“ Up to two-thirds of the global  
population will be living in towns 
and cities by 2050”

 The good news is the number of people living in extreme 
poverty (i.e., less than US$1.90 per day) has dramatically fallen 
over the past decades in every region except Africa (where it 
has increased), including in Southeast Asia and South Asia.3 The 
rise of urban centers in low- and middle-income countries has 
generally tracked with rising incomes among their populations. 
Nonetheless, urban poor populations living in informal settle-
ments, nutritionally vulnerable to income and price shocks, will 
pose a major challenge as Asia continues to create new towns, 
cities, megacities and other urban agglomerations. Mounting 
evidence indicates that, with increasing economic growth and 
urbanization, gains achieved in nutrition improvement – such 
as child stunting reduction associated with improved access to 
nutrition in towns and cities – tend to slow down, while other 
forms of malnutrition, such as increases in overweight and obe-
sity among adults, start to gain traction.8 

Laundry slum in Mumbai, India



SIGHT AND LIFE | VOL. 32(2) | 2018 67TIME TO RECALIBRATE NUTRITION IMPROVEMENT STRATEGY?

 The relatively rapid emergence of obesity and associated 
diet-related disorders, such as type 2 diabetes, in parts of the 
world where high rates of micronutrient deficiencies are still 
a problem, suggests that public health nutrition improvement 
efforts should focus not only on undernourished/underweight 
populations.9,10 Populations for whom food security has histor-
ically been strained are now finding themselves awash in sur-
plus calories resulting from increased agricultural productivity, 
urbanization and access to globalized food markets, including 
a growing share of diets reliant on processed food and bever-
age products.11

Double vs. triple burden 
Some members of the health and nutrition community have 
called out the penetration of the processed food and beverage 
industry in developing markets as a leading cause of the obesity 
and NCD epidemics in these countries. Nonetheless, the com-
plexity of the relationship between food and nutrition security 
can be missed by singling out one factor over the myriad other 
factors involved. Clearly, the double burden of malnutrition con-
notes a complex situation where food insecurity, micronutrient 
deficiencies, undernutrition and infectious diseases, as well as 
overweight, obesity and related NCDs coexist in countries, com-
munities and households and even in the same individual.12

 Among the ways in which low-income families cope with 
household-level food insecurity is by consuming low-cost, en-
ergy-dense and often nutrient-poor foods. There is strong evi-
dence that food-insecure households trade nutritional quality 
and/or diversity in favor of satiety, by choosing foods that de-
liver more calories in order to avoid a state of absolute hun-
ger.13,14 With cheap but ‘empty’ calories made available and 
accessible through processed foods and beverages aimed at 
low-value, high-volume markets in recent decades, individuals 
and households historically conditioned to hoard food in times 
of scarcity end up overconsuming the surplus of food. The diet 
in many developing countries has been characterized as a ‘pov-
erty diet,’ containing little fat and many refined carbohydrates, 
such as white rice and refined wheat products.15 Unchecked, 
the increased intake of macronutrients can lead to obesity, 
while the low density of nutrients in the diet perpetuates the 
micronutrient deficiencies already present in these individuals. 
Is the double burden – distinguished by the dichotomy between 
undernutrition and ‘overnutrition’ – in fact a triple burden of 
malnutrition, characterized by the simultaneous presence of 
undernourishment (hunger) micronutrient deficiencies (hid-
den hunger), and overweight or obesity?16 The problem with 
the concept of ‘overnutrition’ is that it could be understood to 
imply overweight or obese individuals are somehow also con-
suming excessive amounts of micronutrients, which is not nec-
essarily the case.9

 Many countries in Asia have progressed in addressing the 
food supply dimension of food security with policies and pro-
grams aimed at increasing agricultural production and food dis-
tribution; yet efforts to ensure nutritional quality and diversity 
of the food supply have been limited.4 While such an approach 
indeed protects the region against the extremes of food-related 
crises, such as hunger and famine, the chronic and widespread 
problem of micronutrient deficiencies and their wide-ranging 
impacts on human health, development and economic well-be-
ing present a slow burn that hampers long-term progress.17

The Asian phenotype – what’s the skinny?
To what extent could the triple burden emerging in Asia be in-
trinsic to the region because of the influence of an ‘Asian phe-
notype’? In other words, do decades of public health advice and 
interventions by regional health authorities but based on stan-
dards and studies originating from Western countries need to be 
reconsidered as advances in genomics and precision nutrition 
enable more nuanced investigations? While the prevailing log-
ic has been that differences between populations have largely 
been less significant than those between individuals, precision 
medicine based on an individualized approach is seen as an 
emergent new standard of care. The pharmaceutical industry 
has already begun replicating studies originally conducted pre-
dominantly among non-Asian populations with Asian sample 
populations in order to identify any major differences in drug 
metabolism and toxicity.18

“There is currently a gap in research 
on Asian populations, even as  
mounting evidence suggests profound 
metabolic differences between Cauca-
sians and Asians”

 The term ‘Asians’ encompasses a diversity of ethnic groups, 
including Chinese, Indians, Malays, Japanese and Koreans. 
Each group has their own distinct diet, cultural practices, ge-
netic makeup and inherent body composition, which influence 
their susceptibility to overweight, obesity and diabetes. How-
ever, much of the research on obesity and diabetes has been 
documented in Caucasian subjects. There is currently a gap in 
research on Asian populations, even as mounting evidence sug-
gests profound metabolic differences between Caucasians and 
Asians and even further stratification within the Asian group. 
When exposed to the same foods, Asians have higher postpran-
dial glycemia, lower insulin sensitivity and greater insulin re-
sistance than their Caucasian counterparts.19 Given the same 



68 TIME TO RECALIBRATE NUTRITION IMPROVEMENT STRATEGY?

body mass index (BMI), Asians have higher body fat mass and 
therefore greater predisposition to cardiovascular diseases, 
even if they do not physically appear to be obese. This ‘skinny 
fat’ (or TOFI – thin on the outside but fat on the inside) conun-
drum among Asians makes it even more challenging to detect 
metabolic disorders, which could lead to poor dietary choices 
when consumers are unaware of their own health status. Some 
examples of common clinical features of the Asian phenotype 
include BMI, increased body fat, especially visceral fat, and a 
high rate of central obesity and metabolic syndrome and notably 
the thin-fat phenotype is already present at birth.20,21

 Although the precise mechanism responsible for insulin re-
sistance remains unclear, high glycemic load appears to play a 
role.22 In regard to the glycemic loada (GL) and glycemic indexb 
(GI), the Clinical Nutrition Research Center (CNRC), Singapore, 
has been studying how food and food ingredients can be used 
to reduce the GI of rice and rice-based products in order to min-
imize the risk of developing type 2 diabetes. In a series of novel 
studies, CNRC has shown how combining commonly consumed 
Asian foods with rice can dramatically alter the high glycemic re-
sponse of rice.23–26 Given that in Asia rice is consumed in combi-
nation with different proteins, a recent study demonstrated that 
consuming soybean curd with rice had the best effect on glycemic 
reduction of rice in comparison to chicken, egg, or fish, which are 
commonly consumed with rice.27 A further study showed that the 
consumption of a chicken hydrolysate (soup) with rice reduced 
the glycemic response of rice. This study showed for the first time 
that the consumption of soup promotes the lowering of glycemia 
due to the presence of peptides and free amino acids in it.28

Stunting as a measure of programs – reaching too high?
Stunting results from poor nutrition during the first 1,000 days 
of life, from pregnancy to the child’s second birthday. Stunted 

growth during this critical period of development is largely irre-
versible. Children suffering from stunting may never attain their 
full possible height, and their brains may never develop to their 
full cognitive potential. Globally, approximately 151 million chil-
dren under five years of age are affected.29 In 2017, more than 
half of all stunted children (83.6 million) resided in Asia, and 
two out of five stunted children in the world live in South Asia.30 
Leading economies such as China are also affected and, in 2017, 
China had 12.7 million stunted children, equivalent to the pop-
ulation of Tokyo and Indonesia nine million in 2016, equivalent 
to 1.5 times the population of Singapore.31

 Stunting has lifelong debilitating effects: affected children 
drop out of school early, earn less as adults and are at increased 
risk of overweight/obesity and related NCDs, such as type 2 dia-
betes and cardiovascular diseases as adults.32 The latter is likely 
related to altered body composition with increased abdominal 
fatness. It is striking that, in South Asia, a significant proportion 
of stunting results from intrauterine growth restriction (small for 
gestational age, or SGA) and low birthweight deliveries.33

“ Stunting is a dynamic process  
that starts in utero, continues  
into childhood and is driven  
by a wide range of risk factors  
besides nutrition”

 It is also important to understand the underlying factors of 
stunting that make a child too short for his or her age. Stunting is 
a dynamic process that starts in utero, continues into childhood 
and is driven by a wide range of risk factors besides nutrition: 
these include the environment and sanitation, genetics, medical 
and physiological issues and potentially region-specific pheno-
types (perhaps the reason why it is particularly high in Southeast 
and South Asia). This diversity of determinants driving stunt-
ing, for some of which knowledge is still nascent, confounds 
programmatic ambitions to reduce the phenomenon through a 
limited set of interventions on their own, such as education, im-
proving sanitation and hygiene, improving diets, providing sup-
plements and treating and preventing diarrheal infections.34–36 
We know from the literature and reviews that nutrition-specific 
interventions, even when scaled up 90% nationwide, can only 
reduce stunting by a small percentage of approximately 20% – 
all the other reductions need to come from nutrition-sensitive 
interventions that address the different causes of stunting.37

 In light of the increasing complexity we are discovering re-
garding the factors underlying stunting, is there a need to consol-
idate our knowledge in this area and validate programs aiming 
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to reduce stunting more conscientiously? Is it time to overhaul 
the classic Conceptual Framework of Malnutrition and its more 
recent derivatives – on the basis of which many nutrition in-
terventions are designed, implemented and assessed – based 
on new knowledge, particularly regarding phenotypes as well as 
the role of ‘omics’ sciences in unraveling nutrition?38,39 Perhaps 
pulling these different strands of understanding into clearer fo-
cus, to clarify the science behind stunting and other dimensions 
of nutritional deficit as well as well-being, may help answer the 
important question: in the context of limited resources and com-
peting priorities, which interventions should we invest in for the 
greatest impact?

“ Is it time to overhaul the  
classic Conceptual Framework  
of Malnutrition and  
its more recent derivatives?”

 

Concluding remarks
The discussion above highlights two important lines of question-
ing in the context of solving malnutrition problems not only in 
Asia but also in other regions:
 Firstly, in light of increasing granularity in nutrition knowl-
edge, specifically the notion of regional phenotypes that influ-

ence anthropometrics, metabolism and other important factors 
in the development of deficiencies and diseases, should more 
research be directed to determining the need to establish refer-
ence population standards based on these phenotypes? Given 
the scale of the problem of malnutrition in South and Southeast 
Asia, are we missing important considerations by using a yard-
stick that was developed to assess Western populations? 
 By the same token, is stunting reduction indeed the best 
measure of development progress in developing countries 
where the double burden increasingly characterizes the wider 
nutrition challenge? While stunting may well be useful to assess 
long-term nutritional and environmental distress/wellness and 
associated outcomes across cognitive, social, health and eco-
nomic domains, what can it tell us about children and adults 
who are overweight or obese and/or suffering from NCDs in 
these same countries?
 Secondly, do we have to rethink development assistance in 
these Asian regions in light of hyper-urbanization and rapidly 
changing demographics? Increasing migration from rural areas 
to urban centers and growing numbers of poor urban settlements, 
with low access to health services but high access to ‘poverty 
diet’ staples and low nutrient-dense processed foods, exacer-
bate micronutrient deficiencies while promoting overweight, 
obesity and NCDs. Clearly, the food and nutrition security chal-
lenge in Asia has shifted away from single-minded focus on agri-
cultural intensification and poverty alleviation to more targeted, 
differentiated approaches that must recognize localized drivers 

A young girl in an Indian slum



70 TIME TO RECALIBRATE NUTRITION IMPROVEMENT STRATEGY?

and obstacles to nutrition improvement. Governments and pub-
lic health authorities in Asia’s emerging economies should adopt 
and contextualize developed countries’ policies and strategies 
based on consumer education and persuasion towards healthier 
diets, and partner strategically with other sectors, including the 
food industry, on these efforts, rather than maintain traditional 
top-down approaches that may have been effective with low-
er-educated, resource-constrained, rural populations.

“ Governments and public health  
authorities in Asia’s emerging  
economies should adopt and adapt 
developed countries’ policies  
and strategies”
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Notes
a.   Blood glucose levels rise and fall after an individual eats  

a meal containing carbohydrates. How high they rise and how long 

they stay high depends on the quality of the carbohydrates (GI,  

see below) as well as the quantity consumed. Glycemic load (or GL) 

combines both the quantity and quality of carbohydrates.  

Source: www.gisymbol.com/what-about-glycemic-load/ 

b.    The glycemic index (GI) is a relative ranking of carbohydrate in 

foods according to how they affect blood glucose levels.  

Source: www.gisymbol.com/about-glycemic-index/ 
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Key messages
 
>   Malnutrition has many faces and takes many forms.

 

>   Addressing complicated global health issues such as the 

double burden of malnutrition requires more people-  

and community-centered approaches. 

 

>   Curated discussions in relaxed settings – such as around 

the dinner table – can help raise awareness of problems and 

solutions at individual, community and national level,  

and can set the table for change.    

ical settings in our everyday lives. From the meal itself, which 
is a product of countless social, environmental and logistical 
processes, to the way we purchase, prepare and share food, and 
the unique opportunity for discussion and debate provided by 
an often relaxed and reflective environment – where better to 
discuss the politics of food and cook up solutions for a healthier 
future than over a meal? 
 We’ve inherited a messy world, and it’s time we talk about it. 
The purpose of this article – maybe to the dismay of the reader 
– is not to provide a foolproof 10-step plan for a healthy future 
for all. Rather, it is to challenge and change the way in which we 
define this future and the programs and policies that will set up 
the world so that we can be our best, most healthful selves. 
 Who should be involved in creating a more nutritious fu-
ture? How can we meaningfully engage people in positive 
change – moreover, how do people want to be engaged in 
positive change? What existing settings and communication 
channels can be harnessed by all people wanting to involve 
the masses in nutrition politics? Asking these questions, and 
involving the diverse views and voices of everyday people in 
the cocreation of solution generation can be unfamiliar and, 
frankly, quite scary. In doing so, we give up control; but we 
become so much more empowered and successful if our aim is 
to truly create appropriate, impactful and sustained positive 
change. After all, food is something that everyone knows and 
cares about because we all eat – so why not expand our defini-
tion of ‘expert’?

They say you shouldn’t talk politics at the dinner table. 
We beg to differ. 
 Between the rise in 24-hour news cycles and click-bait cul-
ture, it’s difficult to escape the daily onslaught of politically 
charged and outrageous information that is conveniently avail-
able in the palm of our hand. But despite this unprecedented 
increased access and subsequent attention given to ‘problem’ 
information, we seem to have ever fewer opportunities to trans-
late our knowledge, outrage and passion into positive action. 
The reality is that it’s easier to click on the next news story (if it 
doesn’t automatically load) than it is to stop, think, digest, dis-
cuss, solve and act together. Our environment isn’t overly con-
ducive to actioning the change we want to see in the world.

“ Our environment isn’t overly  
conducive to actioning the change  
we want to see in the world”

 The dinner table (if, indeed, we are lucky enough to sit down 
at one each night) is perhaps one of the most nourishing polit-
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Passionate young minds gather for a picnic and policy discussion 
in Melbourne, Australia 
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“  We become so much more  
empowered and successful if  
our aim is to truly create  
appropriate, impactful and  
sustained positive change”

Digesting our messy world
Before we can action change, we must first take stock of the 
problems of the present. As far as ‘messy’ problems go, the dou-
ble burden of malnutrition is a particularly egregious one. For 
much of the 20th century, the message on global malnutrition 
was clear: malnutrition (erroneously associated exclusively 
with undernutrition) is a symptom of extreme poverty – a prob-
lem captured by images of starving children in somber public 
fundraising campaigns or aid mobilization efforts. This clear 
message demanded a clear solution: dedicate more funds to-
wards nutrition programs that address stunting, wasting and 
other complications of undernutrition. Malnutrition, it seemed, 
wasn’t a direct problem for developed, wealthy nations, where 
people were more likely to suffer from complications associated 
with eating too much rather than too little. That was something 
different altogether, and a problem that warranted wildly dif-
ferent solutions.  

 Now, firmly into the 21st century, the malnutrition message 
has grown murkier as the problem has expanded. Worldwide, 
1.9 billion adults and 41 million children under 5 are overweight 
or obese. Rates of diet-related noncommunicable diseases 
(NCDs) are soaring, with 10% of the population in the U.S. and 
Western Europe1 living with type 2 diabetes, and heart disease 
taking the title of ‘world’s biggest killer.’ Despite a chronic over-
consumption of calories in many countries, high rates of ane-
mia2 and micronutrient deficiencies in high- and low-income 
countries alike show that the food we consume is not fulfilling 
its most basic function: nourishment. All the while, improve-
ments on undernutrition indicators have not come fast or far 
enough.3 Globally, 155 million children are stunted, 52 million 
children are wasted and 462 million adults are underweight.4 
This contradictory, messy picture is known as the double burden 
of malnutrition – an increasingly pressing problem for individu-
als, households and countries. 

“ The food we consume  
is not fulfilling its most basic  
function: nourishment”

 We now know that malnutrition has many faces and takes 
many forms, affecting one in three people globally. We have also 
come to learn that the pervasive, ubiquitous nature of this prob-

Setting the table for change at a Feast of Ideas in London 
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lem shifts the malnutrition narrative away from ‘us’ and ‘them’ 
(based on country income classification), and requires increased 
collaboration, knowledge-sharing and the identification of solu-
tions with cobenefits for over- and undernutrition; people and 
planet; rich and poor. 
 Most importantly, faced with these seemingly overwhelming 
tasks, we are slowly learning that traditional methods for gener-
ating solutions – most notably, the power dynamics of solution 
generation – must be reimagined to deliver on our bold nutrition 
goals outlined in the Decade of Action on Nutrition, the Sustain-
able Development Goals and the Noncommunicable Disease Ac-
tion Plan 2013–2020. It is of course the global nature of these 
agenda-setting initiatives that makes them so inspiring, but also 
means they must take broad approaches to policy and program 
recommendations – something which can be particularly prob-
lematic when applied to such complicated issues as the double 
burden of malnutrition. Properly examining and addressing the 
underlying causes of nutritional shortcomings requires a more 
tailored approach based on individual needs, local and national 
budgets and capacity for change within the community. Irrespec-
tive of context, addressing the determinants of malnutrition – in 
all its forms – will only be achieved by championing people- and 
community-centered approaches.
 
Take a seat at the decision-making table
When it comes to food, there is a tension between our agency 
and the structure and choices we are offered. This juxtaposes 
the (incorrect) notion that individuals are solely responsible for 
their dietary behaviors and subsequent health outcomes. Al-
though we disagree with this oversimplified and often stigma-
tizing focus on individual agency and the failure of willpower, 
we have taken inspiration from the idea that individuals are 

powerful, and if the ‘menu’ determines our choices, then it’s 
time to rewrite the menu.

“ If the ‘menu’ determines  
our choices, then it’s time  
to rewrite the menu”

 NCDFREE’s Feast of Ideas campaign puts power back on the 
plate and in the palms of individuals all over the world. The 
concept is simple and requires minimal resources, meaning it is 
highly adoptable and adaptable. Via social media, newsletters 
and in-person outreach events, we pose the big, messy health 
challenges that urgently require solutions as food for thought 
alongside directed questions to spark dinner-table discussion. 
We then ask individuals to turn a regular dinner with family and 
friends into a Feast of Ideas where they spend the evening eating, 
thinking and solving problems – together. The final step requires 
individuals to invite the rest of the world to their table (virtually 
of course) by feeding back their conversations and solutions via 
social media. Based on this crowdsourced information (which 
we collect through following the campaign hashtag – #feasto-
fideas), NCDFREE creates a ‘Menu for Change’ and shares this 
with leading thinkers, innovators and policymakers around the 
world. From the comfort of their own homes and with a little help 
from the same technologies that often distract and click-bait us, 
everyone gets a seat at the decision-making table and the oppor-
tunity to contribute to positive change.
 This isn’t a silver-bullet solution for citizen engagement, but 
the results are overwhelmingly positive. In 2016, 3,000 din-
ers in 56 countries welcomed the challenge of discussing and 
debating our food system, the double burden of malnutrition 
and noncommunicable diseases – and everyone had something 
to contribute. We learned that some people were upset that 
their government hadn’t introduced taxes on unhealthy prod-
ucts, while others questioned where this new revenue would 
be allocated; many young people were actively adhering to and 
promoting plant-based meals/diets while others pointed out 
that similar approaches in different settings were not culturally 
appropriate and therefore required tailor-made solutions; and 
that people increasingly want nutrition policies and programs 
to include the key ingredients flavor and enjoyment, not just 
nutrition.  

A recipe for success
Whether you’re an academic, a policymaker, or a member of civil 
society, people should be at the center of our work, and online 
crowdsourcing activities are a great way to involve diverse au-
diences on their terms. Let’s embrace rather than shy away from 

Diners discuss food systems over a delicious vegetarian dinner 
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meaningfully engaging people in the cocreation of health poli-
cies and programs. 
 To get you started, here are some tips for facilitating your 
own Feast of Ideas at home on any topic of your choosing:

1.  Challenge your palate. “A table companion with  
alternative ideas [offers] stimulation through new  
materials.”5 When inviting family, friends, or colleagues  
to join you, embrace a diversity of opinions and  
experiences. A varied guest list will contribute to lively, 
productive discussion.

2.  Encourage curiosity. Your guests may come to the  
table with different levels of knowledge and discussion 
skills. Ensure you facilitate and explore your guests’ 
questions and inputs – you never know where they’ll lead. 
Remember, when it comes to food, we can all be ‘experts.’  

3.  Walk the talk. Bold, innovative discussion is best  
paired with a healthy, sustainable meal. Serve the change 
you want to inspire.  

4.  Pass the plate. Share your ideas and solutions with  
NCDFREE and the world through social media to ensure  
that everyone’s voice is heard. 

Yes, we are what we eat but we are also how we eat. Around the 
dinner table, we are one. The circular fashion in which we sit, 
the equal height of our chairs, the common platform off which 
we enjoy our meal – the table for powerful change is set. Pull up 
a seat and enjoy.

“ We are what we eat  
but we are also how we eat”
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nutrition-related cardiometabolic risk 

Key messages
 
>   The phenomenon of the double burden of undernutrition 

and overnutrition reflects a particularly rapid nutrition  

transition in low-income countries, with compounded 

health consequences.

 
>   The term ‘dysnutrition’ could be used instead  

of under- and overnutrition to encompass all forms of  

malnutrition, since for the general population and  

even for professionals ‘malnutrition’ usually means  

global undernutrition, while overnutrition conveys  

the notion of overeating, which is not always the case.

 
>   The main phenotype of the double burden is the  

co-occurrence of child stunting/underweight and adult 

overweight/obesity, at country or household level.

 
>   The double nutritional burden also exists at the individual 

level in the form of overweight/obesity combined with 

stunting or micronutrient deficiencies, or else, nutrition- 

related cardiovascular risk factors other than obesity  

combined with stunting or micronutrient deficiencies.

 
>   The double nutritional burden needs to be understood  

and addressed through a life course continuum, and  

improving diet quality at all ages is crucial.

Background: main features of the 
double burden of malnutrition 
The double burden of malnutrition is defined by the World Health 
Organization (WHO) as the coexistence of undernutrition along 
with overweight/obesity or other nutrition-related noncommu-
nicable diseases (NCDs). ‘Undernutrition’ encompasses stunting, 
wasting or thinness, as well as specific micronutrient deficien-
cies. ‘Overnutrition’ refers primarily to overweight or obesity. 
Overnutrition-related conditions or cardiometabolic risk factors 
other than obesity include high blood pressure, hyperglycemia 
and diabetes and at-risk blood lipid profile. These conditions 
cluster as the metabolic syndrome.
 The dichotomy of undernutrition- and overnutrition-related 
conditions is no longer relevant. Nutrition-related NCDs such as di-
abetes and cardiovascular disease (CVD) are rapidly rising every-
where while undernutrition is still highly prevalent, particularly in 
low-income countries or regions. Urbanization as a major driver 
of the nutrition transition is occurring most rapidly in low-income 
countries, and this very rapid nutrition transition is largely respon-
sible for the double burden now observed.1 Food system and envi-
ronmental changes are undoubtedly a major culprit. 

“ Urbanization as a major driver  
of the nutrition transition is largely 
responsible for the double burden 
now observed”

 
 Undernutrition- and overnutrition-related conditions are 
not as antithetical as they may appear. There is a biological 
link between undernutrition in utero or in infancy and the risk 
of obesity, diabetes and hypertension later on in life, according 
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to the theory of developmental origins of chronic diseases that 
evolved from the Barker hypothesis.2 The theory provides one 
explanation for the co-occurrence of, say, stunting and obesity 
within individuals. Similarly, at household level, mothers are 
more prone to be overweight or obese in an obesogenic envi-
ronment, particularly if they themselves had stunted growth, 
which in turn restricts fetal growth and may result in stunting 
in their progeny. 
 Instead of speaking of the double burden of ‘malnutrition,’ 
we advocate the use of the double burden of ‘dysnutrition’ to 
encompass both undernutrition and overnutrition3 for two main 
reasons: 

1.  For the general population, and even for professionals, 
‘malnutrition’ usually means global undernutrition. For 
instance, the strategy of community management of acute 
malnutrition (CMAM) only refers to undernutrition; and 

2.  ‘Overnutrition’ is a misnomer, since excess intake of some 
macronutrients is often combined with inadequate intake 
of micronutrients and since nutrition-related NCD risk is 
not forcibly linked with overeating and obesity, while this is 
conveyed by the term ‘overnutrition.’ 

The double nutritional burden is observed at country, household 
and individual level. The principal phenotypes that have been 
studied are the following:

>  Overnutrition and undernutrition at country level, usually 
in the form of a ratio, whether considering all age groups 
or only obesity in adults and undernutrition in children.4,5 
Global ratios are of the order of 4, and as expected, the ra-
tios are much lower in low-income compared to middle- or 
higher-income countries, ranging from 1.1 to 15.6.

>  Overweight/obesity in adults and stunting or underweight 
in under-5 children, at household level. The combination  
of an overweight mother with an undernourished child 
(stunted or underweight) has been most studied.6 

>  Obesity and anemia at individual level in adults, primarily 
in women. Three components of the double burden in 
households and individuals of sub-Saharan Africa were  
examined in the light of Demographic and Health Survey 
(DHS) data, anemia and overweight in women and  
stunting in under-5 children.1 Both types of double burden  
were more prevalent in urban and peri-urban areas, alt-
hough the odds of maternal anemia and of child stunting 
were higher in rural areas.

A growing issue is now the ‘triple threat’ of stunting, anemia 
and obesity, whether at the population or individual level, as 
revealed in a preview of the 2018 Global Nutrition Report.a  
Perhaps with the exception of obesity combined with anemia 
in women, the double nutritional burden at the individual level 
has been little studied and is less well understood than that ob-

A busy street in Ghana
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served at country or household level. The present paper focuses 
on the double nutritional burden within individuals.

“ A growing issue is now  
the ‘triple threat’ of stunting,  
anemia and obesity”

The double burden at the individual level
Various phenotypes may be observed at the individual level, in-
cluding the co-occurrence of obesity with stunting or micronutri-
ent deficiencies and the combination of undernutrition (stunting, 
underweight or micronutrient deficiencies) with markers of CVD 
risk other than obesity.

Co-occurrence of stunting and obesity
This phenotype of the double nutritional burden has been stud-
ied particularly among children.7 It was first reported in Lat-
in America and in Chile, where it was observed that between 
1987 and 2002, the association of child stunting with obesity 
increased faster than that of child tallness and obesity, reflecting 
the nutrition transition.8 
 Children may be at the same time stunted and overweight/
obese for several reasons. Their diet may be deficient in those 
nutrients required for growth in height, for instance the type  2 
nutrients according to Golden (e.g., protein and zinc), while 
providing excessive amounts of energy. Another explanation is 
that stunting dates back to undernutrition in utero or in early 
infancy without catch-up growth before the age of two years. 
It is now well established that early undernutrition increases 
subsequent risk of obesity, particularly abdominal obesity and 
NCDs.9

 Even during childhood and not only during adolescence and 
adulthood, stunting was associated with higher blood pressure, 
as shown in Brazilian children.10 Stunted children have propor-
tionally more body fat and less muscle mass, possibly owing to 
impaired fat oxidation.11 

 Childhood undernutrition and adult ‘overnutrition’ are to 
be understood as a continuum, the former programming the 
latter. A review of cohort studies in low- and middle-income 
countries (LMICs) showed that a higher birthweight combined 
with higher linear growth in the first two years of life resulted 
in significant adult height gains and conferred some protec-
tion against NCDs.12 Conversely, lower birthweight and poor 
neonatal growth are associated with lower lean body mass in 
adulthood.14 This suggests that suboptimal lean body mass as-
sociated with undernutrition early in life may predispose to fat 
accretion, and it can explain why higher birthweight is associ-
ated with lower CVD risk. 

Obesity associated with micronutrient deficiencies 
Obesity alters a number of metabolic pathways, and it is there-
fore not surprising that it is associated with poor status in sev-
eral micronutrients. Obesity and anemia are causally related, 
but this may not be the case for other obesity-associated mi-
cronutrients. Obesity-linked inflammation impairs iron absorp-
tion, through its stimulation of the synthesis of hepcidin, which 
regulates iron absorption. In Mexico, for example, based on a 
national nutrition survey, it was shown that obese women and 
children were at increased risk of iron-deficiency anemia owing 
to inflammation; iron intake of non-obese and obese subjects 
was not different.14 The within-subject double burden of obesity 
and anemia exacerbates the gender inequalities, as both condi-
tions are more highly prevalent in women than in men, as shown 
in North and West Africa.15–17

 Obesity has been reportedly associated with other micro-
nutrient deficiencies, including zinc, vitamin A and vitamin D.7 

Relative to vitamin A deficiency, obesity would lead to reduction 
of tissue but not circulating levels of the vitamin.18 As regards 
vitamin D status, a graded and inverse relationship with body 
mass index (BMI) has been reported.19 This is not unrelated to 
unfavorable metabolic phenotypes (insulin resistance, type 2 
diabetes and CVD) that have been observed in vitamin D defi-
ciency or suboptimal status as evidenced by low serum 25(OH) D 
concentrations. It has been suggested that vitamin D is seques-
tered in body fat compartments, leading to its reduced utiliza-
tion.19 In populations where these nutrients are in short supply, 
obesity may exacerbate the deficiencies.

Undernutrition and diabetes 
WHO used to recognize a distinct type of diabetes associated 
with undernutrition, but this category no longer exists. However, 
reports from Ethiopia20 and India21 showed that undernutrition 
was present in a high proportion of young insulin-dependent 
diabetic subjects and called for reopening the case of malnutri-
tion-related diabetes. It should also be remembered here that 
fetal or infancy undernutrition is associated with a higher risk 
of diabetes in adulthood, owing to the developmental origins of 
chronic disease.2

“ The double nutritional burden  
may also take other forms in which 
undernutrition combines with  
nutrition-related cardiometabolic 
disease or risk markers, but in the 
absence of obesity”
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 Micronutrient deficiencies such as vitamin E, zinc and vita-
min D have been postulated to contribute to, or be associated 
with, diabetes. However, whether the deficiency or suboptimal 
status is causally related to the disease or is only associated with 
it is not as yet unraveled. Supplements of vitamin E22 and zinc23,24 
improved the metabolic control of diabetes, and zinc supplements 
also improved the lipid profile and blood pressure. Vitamin B12 de-
ficiency has also been suspected, but there is only very limited 
evidence that this deficiency predisposes to diabetes or CVD.25

Co-occurrence of stunting and 
cardiometabolic risk other than obesity
Without corrupting the concept, the double nutritional burden 
may also take other forms in which undernutrition combines 
with nutrition-related cardiometabolic disease or risk markers, 
but in the absence of obesity. This is so for undernutrition-re-
lated diabetes. As mentioned above, even mild stunting was 
associated with higher blood pressure in children and adoles-
cents of a low-income region of Brazil.10 The stunted subjects 
also had higher levels of body fat than non-stunted subjects.26 
In urban Burkina Faso, our group showed that the double nu-
tritional burden was widespread even among adults exempt 
from a prior diagnosis of diabetes or CVD. More than 20% of 
the subjects presented at least one deficiency sign and one 
cardiometabolic risk marker.17 The undernutrition signs were 
low BMI, iron deficiency or anemia and low serum retinol; the 
nutrition-related CVD risk markers were those of the metabolic 
syndrome. Of concern, the double burden was more frequent in 
women than in men, and in subjects of lower rather than upper 
socioeconomic status.

Poor antioxidant nutrient status and CVD
Food antioxidants, which include vitamins C, D and E, as well as 
other phytoactive substances not considered as vitamins such 
as carotenoids and flavonoids, increase serum antioxidant ac-
tivity and decrease oxidative stress, thereby protecting against 
cancer and CVD. Not all antioxidants have the status of nutrients, 
however, which requires that they be defined with a dietary ref-
erence intake.27 Further research is needed to uncover the op-
timal intake and circulating levels of antioxidants to act against 
CVD and other NCDs so that they acquire the nutrient status.
 Supplements of various antioxidants have been shown to re-
duce CVD risk. However, the positive effect of supplements does 
not mean that the study subjects were deficient: low status for a 
given micronutrient is distinct from a deficiency status. Optimal 
micronutrient intake, supplement dosage, or circulating levels 
may still be undefined.
 It is puzzling that the positive effects of antioxidants are pri-
marily observed when these are ingested in foods or beverages, 
in particular fruits and vegetables, while supplements have gen-

erally not proved effective.28 Low intake of fruits and vegetables 
could be regarded as a deficiency state of a sort. 
 The association of vitamin C with CVD risk has been the sub-
ject of several studies.29 A better vitamin C status was linked 
in some studies to improvements in lipid profiles, arterial stiff-
ness and endothelial function, while other studies have not con-
firmed these results. However, dietary but not supplementary 
vitamin C was inversely related to CVD. Similarly, in the CARDIA 
longitudinal study, dietary and plasma vitamin C were inversely 
related to high blood pressure while supplemental vitamin C 
was not.30 

 A low Omega-3 Index (blood levels of EPA + DHA in eryth-
rocytes) has also been found to be associated with CVD risk.31 
However, the effects of supplements and the connection of dietary 
omega-3 fatty acids with blood levels have been inconsistent, ow-
ing primarily to variations in bioavailability and baseline status. 
 Similarly, low vitamin D status was found to be associated 
with CVD risk and with the metabolic syndrome, but the effects 
of supplements were not conclusive.32,33 

Deficiencies of vitamins involved 
in one-carbon metabolism and CVD
DNA methylation is the principal epigenetic mechanism through 
which environmental factors such as diet may impact or prevent 
CVD.34 S-adenosyl methionine is the methyl donor molecule the 
production of which is affected by several nutrients including 
amino acids and vitamins, particularly folate, vitamin B12 and 
vitamin B6. Folate and vitamin B12 are involved in the conversion 
of homocysteine to methionine. Homocysteine is also convert-
ed to cysteine and vitamin B6 is required as coenzyme. It has 
therefore been speculated that a deficiency in one of these nu-
trients would lead to high circulating homocysteine, and affect 
DNA methylation and thereby CVD.35 In vitamin B12 deficiency 
with adequate folate status, folate becomes trapped in 5-methyl 
tetrahydrofolate (5-MTHF) and cannot participate in further re-
actions. High levels of circulating homocysteine (and low folate) 
have been suspected of contributing to CVD and have been ob-
served in prediabetics.36

 The principal phenotypes of the double nutritional burden at 
the individual level that were described above are summarized 
in Table 1. 

Conclusion: Implications for action
Not all individuals respond similarly to similar diets and life-
styles given the influence of genetic and epigenetic factors, as 
well as the microbiota. Nonetheless, diet quality is at the core 
of obesity and the dual burden of malnutrition,37 and therefore 
improving diet quality appears crucial in all age groups. The in-
terrelationships of dietary components with epigenetic changes 
and CVD risk require further research, however.



table 1: Principal phenotypes of the double nutritional burden at the individual level

Undernutrition, suboptimal nutrient status Combined with:

Undernutrition: stunting > Obesity 

> High blood pressure

Undernutrition: stunting or underweight > Diabetes

Iron-deficiency anemia > Obesity

Other micronutrient deficiencies

Low status for antioxidant nutrients > Higher CVD risk – metabolic syndrome

Low status for vitamins involved in one-carbon metabolism
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“ Diet quality is at the core  
of obesity and the dual burden of 
malnutrition, and therefore  
improving diet quality appears  
crucial in all age groups”

 Much like for understanding the double nutritional burden, 
a life-course approach is required for appropriate action, with 
interventions targeting all age groups. Strategies to address 
the double burden, including WHO’s ‘double duty,’ were dis-
cussed in other papers. The fact that higher birthweights and 
improved linear growth during the first two years of life are as-
sociated with gains in adult height (and schooling) and confer 
some protection against NCDs12 supports the present focus on 
the first 1,000 days, from conception to the age of two years. 
School-age children are also a priority target group, and the 
Nutrition-Friendly School Initiative (NFSI) advocated by WHO 

as a means of preventing the double nutritional burden is also 
highly relevant, as we showed in capital cities of Burkina Faso 
and Benin, although on a small scale.38,39 
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From What to How   
The role of double-duty actions in addressing  
the double burden

oped action plans designed to address the double burden. Tan-
zania’s National Multisectoral Nutrition Action Plan (2016–21), 
for example, is designed to do “double action” to “address both 
undernutrition and the prevention and control of the burden of 
diet-related noncommunicable diseases (NCDs) such as over-
weight and obesity.”2

“ As the recognition of the  
different forms of malnutrition  
has grown, the financial resources  
available have not”

 
 But there is a challenge here: as the recognition of the dif-
ferent forms of malnutrition has grown, the financial resources 
available have not. In the case of Tanzania, it is reported that just 
40% of the program costs in the plan are funded – and the parts 
of the plan focusing on obesity and NCDs are not.1 Overall, it is 
not at all clear if and how actions designed to address overweight 
and obesity are costed in national nutrition plans in double-bur-
den countries.3 To some extent, this is a matter of prioritization. 
As put by the Scaling Up Nutrition Movement, “where prioritiza-
tion is present within a [nutrition] plan, implementation can be 
more clearly directed and the costing process is more realistic.”3 
In this framing, it makes sense that a country like Ethiopia – with 
a 51% stunting rate in 2005 – would allocate far more to under-
nutrition.4 In 2008, three of the country’s top budget allocations 
to nutrition were nutrition in social protection (US$89.7 mil-
lion), nutrition-sensitive agriculture ($43.0 million) and school 
nutrition (US$36.4 million).5 In contrast, there was no budget 
for improving the delivery of services for nutrition-related NCDs.  
Likewise, it makes sense that in 2016, the largest single overseas 
development donor to nutrition-related NCDs was the govern-
ment of Australia (US$ 8.7 million in 2016), since it largely funds 
programs in the Pacific Islands where the burden of obesity and 
diabetes is among the highest in the world.6

 But this is where double-duty actions come in. For if histo-
ry is anything to go by, Ethiopia’s obesity problem will only get 
worse.7 The Pacific Islands were not always, after all, plagued by 

The world has known about the double burden of malnutrition 
for a long time. The question now is: what do we do about it? And 
how? On the ‘what,’ there is no shortage of solutions to the var-
ious manifestations of malnutrition, whether it’s about treating 
children who are underweight for their age or not growing prop-
erly, tackling micronutrient deficiency and underweight among 
adults, or addressing obesity and other diseases and conditions 
associated with eating an unhealthy diet. Globally and nation-
ally, there is increasing recognition of the need to address the 
different forms. The Sustainable Development Goals call for an 
end of malnutrition in all its forms. At a national level, 84% of 
countries are now reported to have targets for adult overweight 
and obesity alongside targets for undernutrition (e.g., 58% of 
countries have targets for stunting).1 More countries have devel-

Key messages
 
>   Data on, and knowledge of, the different forms of  

malnutrition have grown, but the resources to address  

them have not grown in the same proportion.

 

>   Double-duty actions are a potentially cost-effective  

way of reducing the risk of both nutrient deficiencies  

and overweight and obesity and nutrition-related  

noncommunicable diseases at the same time.

 

>   Delivering double duty requires a change of mindset from 

thinking about different forms of malnutrition as separate 

problems with separate solutions to implementing actions 

with the goal of improving nutritional status overall,  

for now and in the future.

 

>   As a first step, all countries and stakeholders should look  

to where they are already allocating resources to tackle 

malnutrition and assess how these policies, programs and 

actions can work double duty. 
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these conditions. While undernutrition has been around a long 
time, the ‘nutrition transition’ to obesity and nutrition-related 
NCDs is creeping up everywhere. We only have to look to Latin 
America to see how treating the ‘two sides’ of the double burden 
as separate issues allowed this to happen. 

“  The ‘nutrition transition’ to obesity 
and nutrition-related NCDs is  
creeping up everywhere”

 This struck me forcefully back in 2005 when attending the 
United Nations System Standing Committee on Nutrition (UN-
SCN) conference on the double burden of malnutrition. The 10th 
Abraham Horwitz lecture that year – a lecture with the goal of 
mentoring young talent – was given by the now leading Chilean 
epidemiologist, Dr Camila Corvalán. Latin America, she said, 
was doing “nothing or next to nothing” to respond to the nu-
trition transition.8 Moreover, she said, “programs which in the 
past were successful in decreasing nutritional deficiencies may 
unintentionally contribute to the increasing obesity rates if they 
are not adequately adapted.” Citing evidence from an article 
published in 2002 by Professors Ricardo Uauy and Juliana Kain,9 

she described how the Chilean National Nursery Schools Council 
Program (JUNJI) established in 1971 to provide food (along with 

childcare) to address undernutrition, was likely culpable in over-
feeding. But, she noted:

 “ Increasing food security need not imply increasing  
obesity. In fact, if we take a different perspective,  
nutrition-assistance programs can become a central and 
promising way to respond to the challenges associated with 
the nutrition transition if the energy and micronutrient  
content of the food is carefully determined and physical  
activity and healthy behaviors are encouraged. [This  
represents] a more cost-effective alternative than starting 
from zero because they already have material and human 
resources that ensure their functioning.” 8 

 
 And that’s exactly what double-duty actions seek to do: max-
imize the benefits of existing efforts and minimize the risks to 
simultaneously tackle both nutrient deficiencies and overweight 
and obesity/diet-related (DR) NCDs.10,11 Key to the idea is to build 
on the human and material resources already available. If we go 
back to Ethiopia again, we can see how this could play out in prac-
tice: three of the country’s top spending priorities – nutrition in 
social protection, nutrition-sensitive agriculture and school nu-
trition – could be tweaked to act double duty.5 Taking the case 
of school nutrition, programs that supply in-school meals, snacks, 
or take-home rations could be designed to address all forms of 
malnutrition: sufficient in energy, rich in micronutrients, but mod-

Children in Ethiopia, where tackling undernutrition is a budget priority
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erate in fats, sugars and salt.12,13 Yet at the moment, it is reported 
that school feeding programs in low- and middle-income countries 
rarely set standards for nutritional quality from an NCD perspec-
tive, and do little to address the growing availability of junk food 
sold around schools.14,15 The fact this did not happen earlier in 
North America and Europe left these countries scrambling around 
to introduce school food standards when it was too late.
 In the case of social protection, examples from Latin Amer-
ica indicate that adding in effective educational and behavior 
change components, and taking action simultaneously to make 
junk food less easily available and appealing, could make them 
doubly effective – and indeed, without this, they may present 
risks for obesity.16 Agricultural development programs, too, 
could bring positives for the double burden, given that they 
can improve household and individual access to nutrient-rich 
foods.17 But they would need to be tailored to this goal and 
the growth of unhealthy food environments tackled as part of 
the same package. Other obvious candidates for double duty 
include actions to protect and promote breastfeeding (since it 
brings benefits for undernutrition, obesity and NCDs) and to im-
prove early child nutrition (since they benefit undernutrition at 
the time and obesity and NCDs later in life).18 

“ What these actions do  
is to leverage the common causes  
of the double burden”

 What these actions do is to leverage the common causes 
of the double burden. That there are common causes has been 
known a long time, as highlighted by Dr Corvalán back in 2005. 

Even further back, in 1992, a paper prepared for the Internation-
al Conference on Nutrition noted that improvements in nutri-
tional problems associated with both insufficiency and excess 
will depend on “people having access to a variety of safe af-
fordable foods, understanding what constitutes an appropriate 
diet and knowing how to best meet their nutritional needs from 
available resources.”19 

 Double-duty actions aim to tackle the deadly combination of 
insufficiency overlapping with excess. For while people may suf-
fer the disadvantage of excess, they are not necessarily getting 
enough micronutrients or foods known to support good health.6 

As reported in the 2018 Global Nutrition Report this year, the 
proportion of babies who are exclusively breastfed still only 
stands at 41%, while sales of infant formula are growing rapid-
ly.1 Fewer than one in five children (16%) aged 6 to 23 months 
eat a minimally acceptable diet. One-third (33%) of school-aged 
children do not eat any fruit daily, yet 53% consume soda ev-
ery day. Adults are eating too many refined grains and sugary 
foods and drinks, and not enough fruits, vegetables, legumes 
and whole grains. 
 There is a lot of work to do, and the double-duty idea cen-
ters on the belief that it is more efficient to deal with the prob-
lems together. This framing does not preclude prioritization – it 
means simply that priority actions are designed to deliver more. 

Wall art from a street in Colombia

A participant in the Goroka Show, Papua New Guinea.  
What do we do about the double burden – and how?
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Nor does it apply only to the combination of nutritional defi-
ciencies with obesity and nutrition-related NCDs, but also to 
the overlap between any forms of malnutrition, such as wasting 
and stunting.20 

“ Acting double duty is not rocket  
science – it is common sense”

 Acting double duty is not rocket science – it is common 
sense. Fortunately, we are beginning to see signs that this more 
holistic vision is being translated into planning. For example, 
the Action Plan to Reduce the Double Burden of Malnutrition 
(2015–20) in the WHO Western Pacific Region is based on 
the recognition that there are common conditions that could 
improve both aspects of the double burden.21 But delivering 
change in practice will be tough, for it will require a change 
in the way we work: policies and practices will need to focus 
less on tackling a specific form of malnutrition and focus more 
on improving nutritional status overall, for people and popula-
tions, for now and into the future. 
 So, in answer to the question ‘What do we do about the 
double burden – and how?’ there is a clear first step. All coun-
tries and stakeholders should look to where they are already 
allocating resources to tackle malnutrition and should assess 
how these policies, programs and actions can work double duty. 
What do you have to lose?
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Maximizing the  
Potential of Multisectoral  
Nutrition Policies for  
Double-duty Actions

enough to make multisectoral approaches for nutrition an in-
centive for sectors to recognize the agenda as their own. 
 In recent years there has been greater recognition of the 
importance of multisectoralism for nutrition and its varying 
benefits. The World Bank identified that multisectoral actions 
can maximize nutritional outcomes across other sectors by ac-
celerating action on determinants of undernutrition, integrating 
nutrition considerations into programs in other sectors that 
may be substantially larger in scale and increasing policy co-
herence that may have consequences on nutrition.3 This was 
further echoed by the 2013 Lancet Series on Maternal and Child 
Nutrition showing that nutrition-sensitive programs in agricul-
ture, social welfare, early child development and schooling can 
be successful at addressing several underlying determinants of 
nutrition by serving as delivery platforms for nutrition-specific 
interventions, potentially increasing their scale, coverage and 
effectiveness (Box 2).4 Recent evidence from carefully designed 
nutrition-sensitive agricultural programs with explicit nutrition 
goals and interventions shows a greater impact on household 
and child dietary diversity and improved consumption of ani-
mal-source foods or fruits and vegetables.5 

The breaking dawn of multisectoral nutrition planning1 oc-
curred in the early 1970s with the new coordinated thinking 
to combat malnutrition (Box 1). Although attractive and ambi-
tious then, the concept seemed to slip through the cracks as pol-
icymakers did not realize the full potential of intersectoral ini-
tiatives.2 Four decades later, the nutrition community has come 
a long way in emphasizing the need for multiple stakeholders 
across sectors to collaborate for designing, implementing and 
monitoring joint solutions to ensure improvements in nutrition. 
However, there remains the question of whether we have done 

BOX 1
 
Multisectoral nutrition planning is the application of  

a systematic multidisciplinary planning to produce a combi-

nation of nutrition policy or project interventions in several 

development sectors. When well operated and coordinated, 

these initiatives could be effective in reducing malnutrition  

by treating the problem holistically, with a unified multi- 

sectoral approach. 

(IFPRI, 2011)

Key messages
 
>   Multisectoral policy frameworks in countries remain  

underutilized to address the double burden of malnutrition 

and need to be strengthened with the implementation  

and scaling up of double-duty actions.

 

>   Coordination mechanisms for nutrition have increased 

at the national level, but the reporting of comprehensive 

engagement with identified specific line ministries for  

coordination of nutrition activities has decreased.

 

>   SUN Movement member countries have the advantage  

of leveraging the potential of existing coordination  

structures for nutrition that can be strengthened to deliver  

double-duty actions integrated across sectors, however this 

opportunity remains underutilized and still needs to be fully 

seized to address all forms of malnutrition.
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 The Scaling Up Nutrition (SUN) Movement has played a key 
role in stimulating and reinforcing political interest in nutri-
tion among leaders of governments and development partners 
alike. The movement has sparked consensus among the global 
community to embrace the multiple stakeholders’ efforts of civil 
society, donors, United Nations agencies, and the private sector 
to jointly support the country-led priorities and actions to scale 

up nutrition. This further renewed the interest for multisectoral 
strategies to combat undernutrition, focusing especially on the 
1,000 day window of opportunity from conception to a child’s 
second birthday, to tackle the underlying causes of malnutrition 
as well as its direct manifestations.
 As of August 2018, 60 countries had signed on as members 
of the SUN Movement committing to abide by the SUN Movement 
Principles of Engagement6 that guide multiple stakeholders from 
different sectors as they come together to create an enabling en-
vironment, change their behaviors, mobilize resources to scale up 
actions and align implementation efforts to achieve results, ulti-
mately improving the nutritional status of populations and real-
izing key sustainable development goals through better nutrition. 
The members of the movement also commit to ensure that pro-
grams in all sectors of their governments are designed to result in 
better nutritional outcomes through enhanced opportunities for 
the population to diversify their diets, improved access to safe 
drinking water and sanitation, improved access to health services 
and better consumer awareness regarding adequate nutrition and 
child care practices. They are further encouraged and supported 
to develop multisectoral national nutrition action plans, policies 
and strategies (hereafter referred to as ‘policies’). 
 In May 2012, the World Health Assembly (WHA) adopted a 
resolution (65.6) that endorsed the Comprehensive Implemen-
tation Plan on Maternal, Infant and Young Child Nutrition, which 
includes six global targets for nutrition to be achieved by the 

©
 T

ha
hi

ra
 S

hi
re

en
 M

us
ta

fa

Fresh and healthy foods made available, affordable and accessible in Florence, Italy

BOX 2
 
Nutrition-specific interventions or programs are those  

that address the immediate determinants of fetal and child 

nutrition and development – adequate food and nutrient 

intake, feeding, caregiving and parenting practices and low 

burden of infectious diseases.

 

Nutrition-sensitive interventions or programs are those  

that address the underlying determinants of fetal and child nu-

trition and development – food security; adequate caregiving 

resources at the maternal, household and community levels; 

and access to health services and a safe and hygienic environ-

ment – and incorporate specific nutrition goals and actions.

(Ruel and Alderman, 2013)
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year 2025 (Box 3).7 This and other global calls to action – the 
Framework for Action adopted at the Second International Con-
ference on Nutrition,8 the 2030 Agenda for Sustainable Devel-
opment,9 and the United Nations Decade of Action on Nutrition 
for the period of 2016–202510 – have enormously contributed to 
the spree of comprehensive multisectoral nutrition policies that 
aim to address all forms of malnutrition. These include inter-
ventions addressing both the immediate and underlying causes 
of the problem being developed at the national level by gov-
ernments to facilitate the integration of nutrition actions across 
sectoral ministries and development partners. 

Multisectoral nutrition policies and governance: Status quo
As we are in an era where the global community is faced with 
the broader challenges of the double burden of malnutrition – 
characterized by the coexistence of undernutrition (including 
wasting, stunting and micronutrient deficiencies) along with 
overweight, obesity, or diet-related noncommunicable diseases 
(NCDs), it is only fitting that the policy environment is adapted 
to address this growing concern. 
 The 2nd Global Nutrition Policy Review conducted by the 
World Health Organization in 2016–2017 reported that 128 out 
of 149 countries have comprehensive nutrition policies.11 This 
is promising regarding increasing understanding that tackling 
malnutrition in all its forms and diet-related NCDs requires 
cross-cutting and holistic government approaches rather than 
stand-alone sectoral strategies and siloed efforts. A comprehen-
sive multisectoral nutrition policy also has the potential to at-
tract the attention of high-level political leadership to gain own-
ership of the nutrition agenda, and in turn command resources 
for effective implementation. 
 In addition to comprehensive policies, strong nutrition gov-
ernance in the form of relevant coordination mechanisms such as 
multisectoral groups or organizations that oversee, coordinate 
and harmonize the nutrition related activities are conducive to 
the scaling-up of essential nutrition actions and addressing the 
double burden of malnutrition. Globally, the number of coun-
tries with an established coordination mechanism for nutrition 
at the national level with a main objective of coordination across 

BOX 3
 

Global Targets 2025 to improve maternal, infant  

and young child nutrition

1. 40% reduction in childhood stunting

2. 50% reduction in anemia in women of reproductive age

3. 30% decrease in low birth weight

4. 0% increase in childhood overweight

5.  An increase in the rate of exclusive breastfeeding in the 

first 6 months to at least 50%

6. A reduction in childhood wasting to less than 5%

(WHO, 2012)



figure 2: Multisectoral involvement in nutrition coordination mechanisms in countries

Source: World Health Organization (2018). Global nutrition policy review 2016-2017: Country progress in creating enabling policy environments for  
promoting healthy diets and nutrition; and World Health Organization (2013). Global nutrition policy review: what does it take to scale up nutrition action?
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sectors has grown by 4% since 2013.11 The strategic position-
ing of these mechanisms in high governmental offices, such as 
the president’s or prime minister’s office, has increased by 13% 
(Figure 1) and can serve as an enabler to improve the likelihood 
of positive policy change by building political will and creating 
synergy across sectors around a common goal for nutrition re-
sults rather than competition and prioritization of their own sec-
toral objectives.12 

 While it may only seem logical that a multisectoral policy 
environment will translate into a working environment that 
brings together the sectors for implementation, it may not be 
so in reality. In recent years, the number of countries reporting 
the involvement of multiple sectors for coordination of nutrition 
activities has seen a decrease. Furthermore, it should be con-
cerning that the reported level of sectoral involvement for nu-
trition (meaning the comprehensive engagement with identified 
multiple ministries) has decreased since 2013 (Figure 2). This 
reported decline is a question worth pondering, and an unfortu-
nate trend that needs to be reversed.
 
Multisectoral collaboration challenges
The importance of acting across several sectors to improve nutri-
tion outcomes has been long emphasized; however, there is lit-
tle documented evidence that demonstrates the effectiveness of 
multisectoral approaches. Well-recognized challenges to imple-
menting multisectoral nutrition approaches exist at the level of 
individuals, organizations, and the overall system. They include: 
(1) the capacity constraints in aligning sectoral mandates and 
funding priorities with nutrition; (2) over-reliance on sectoral 
focal points to stimulate nutrition sensitivity and institutionalize 

multisectoral approaches; and (3) dysfunctional coordination 
structures with a lack of shared vision and commitment to coun-
try-centered strategy and ownership of the nutrition agenda.13

 Researchers have argued that the nutrition community is re-
quired to go beyond just creating the understanding that nutri-
tion has multisectoral causes and reinforce the role of incentives 
that would motivate individuals to step outside their sectors and 

Women of reproductive age make use of services including  
anemia diagnosis and iron and folic acid supplementation in an 
Anganwadi center in Uttar Pradesh, India
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figure 3: Progress by SUN countries in meeting global nutrition targets

WRA = women of reproductive age 
Source: Scaling Up Nutrition (SUN) Movement Monitoring, Evaluation, Accountability, Learning (MEAL) 2016 Baseline Report.
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promote cross-sectoral collaboration.1 It requires increased ef-
fort and resources for joint goal setting, building capacities in 
nutrition across sectors, strengthening ownership of nutrition, 
scaling up of activities and building alliances and systems to 
support the joint efforts.14,15

 An in-depth experience documentation of four SUN Move-
ment member countries (Burkina Faso, Ethiopia, Mali and Ugan-
da) showed that multisectoral approaches often provide soft 
or intangible accomplishments for nutrition. This includes the 
improvement of the enabling environment through creation or 
reform of coordinating structures (e.g., national nutrition coun-
cils, multisectoral working groups, interministerial committees, 
etc.), and addition of multisectoral dimensions to pre-existing 
policies, programs and mandates13 (e.g., involving new sectors 
and stakeholders to scale up and strengthen existing nutrition 
actions and appointing sectoral focal points to coordinate policy 
implementation). The achievement of tangible outcomes such as 
improving the nutritional status of the population requires more 
time and is often not as evident within the limited period of the 
policy cycle and can create multisectoral coordination fatigue 
when results are not immediate.14 

Addressing the double burden in SUN Countries
SUN Movement member countries aim to meet the WHA en-
dorsed Global Targets to improve maternal, infant and young 

child nutrition by 2025, yet many SUN Countries have not yet 
included these goals in their national policies and strategies. In 
2016, 32 of the 57 SUN Countries assessed had explicitly stated 
one or more of the six global nutrition targets in their national 
nutrition policy and strategy documents. Only 10 countries have 
included all the six targets.16 Nearly 50% of the SUN countries 
are yet to include the diet-related NCD targets for 202517 (a 30% 
relative reduction in mean population intake of salt/sodium and 
halting the rise in diabetes and obesity) in their nutrition plans, 
national development plans and economic growth strategies.16

 In 2016, only eight SUN Countries were reported to be on 
course to meet the stunting target, 13 for wasting, 20 for child 
overweight and 17 for exclusive breastfeeding (Figure 3). None 
of the SUN Countries are on course to reduce anemia among 
women of reproductive age or halt the rise in adult obesity and 
diabetes.  
 Nearly 22 SUN countries are ranked in the top 30 (out of 126 
countries globally) for the presence of undernutrition in national 
development plans and economic growth strategies, compared 
to only three SUN countries ranked in the top 30 (out of 116 
countries) and nearly half ranked in the bottom 30 for the pres-
ence of overnutrition in national development plans.16 

 The SUN Movement has placed a greater focus on the enabling 
environment for nutrition with a wide range of features that 
relates to broader issues of governance – including the estab-
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lishment of coordination structures for nutrition with the active 
participation of multiple stakeholders from different sectors and 
the inclusion of relevant goals and targets in national policies 
to address all forms of malnutrition. Although 85% of the SUN 
Countries report having coordination structures for nutrition in 
the form of multistakeholder platforms,18 currently, the enabling 
environment in the SUN Movement is still mostly geared towards 
addressing undernutrition,16 and more efforts are required to 
ensure maximum coherence across sectors to tackle the double 
burden by facilitating cooperation both vertically and horizontal-
ly across the multiple actors and levels involved.
 While the double burden of malnutrition is largely recog-
nized by governments and nutrition stakeholders across regions, 
it is key to adapt the current nutrition policies and governance 
mechanisms to adequately respond to the rising challenges with 
concrete multisectoral interventions. The World Health Organi-
zation recommends the implementation of ‘double-duty actions’ 
that are not necessarily new actions but are actions that are al-
ready used to address single forms of malnutrition but with the 
potential to address multiple forms simultaneously (Box 4).19 
 The policy actions in eight selected countries (Cambodia, Gua-
temala, India, Madagascar, Nepal, Nigeria, Rwanda and Tanzania) 
were extensively reviewed to determine if double-duty actions 
were incorporated in the existing three types of policies – nu-
trition, NCD and food security.20 It was observed that the dou-

ble-duty actions were incorporated in nearly all nutrition and NCD 
policies, but rarely within food security policies (Figure 4). 
 Actions with implications for obesity and diet-related NCDs, 
such as marketing regulations aiming to mitigate the food mar-
keting practices that influence children’s food preferences and 
diet-related behaviors and outcomes, were increasingly includ-
ed in NCD policies, but not as much in the nutrition policies.
This emphasizes that multisectoral policies and specific sectoral 
policies still require better harmonization to amplify the benefits 
of interventions with effective utilization of resources.20

 Double-duty actions have the potential to address the 
common drivers of malnutrition through shared platforms 

BOX 4
 

Double-duty actions include interventions, programs and 

policies that have the potential to simultaneously reduce the 

risk or burden of both undernutrition (including wasting, 

stunting and micronutrient deficiency or insufficiency) and 

overweight, obesity, or diet-related NCDs (including type 2 

diabetes, cardiovascular disease and some cancers). 

(WHO, 2012)
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capitalizing on existing actions across multiple sectors. The 
increasingly growing multisectoral policy framework in coun-
tries, however, has been underutilized for the double burden 
of malnutrition and needs to be strengthened with double-duty 
actions that allow for clear lines of sectoral responsibilities for 
joint actions and a win-win result for individual ministries with 
limited resources.

Conclusion
The SUN Movement’s strategic role in working with committed 
governments to strengthen nutrition governance by ensuring 
stakeholder alignment and promoting country-owned and coun-
try-led strategies has been a recipe for success to anchor nutri-
tion high in the political agenda. However, there is an urgency 
for SUN Movement member countries to translate their politi-
cal commitments to address the double burden of malnutrition 
with a systems thinking approach to maximize the impact of 
double-duty actions. Systems thinking allows for multiple sec-
tors to go beyond the policy setting and ensure coordination at 
every level of implementation by broadening their focus and 
working towards strengthening whole systems for improved 
nutrition outcomes.22

 SUN Countries have increasingly been applauded for their 
efforts to align efforts nationally through strengthened mul-
tistakeholder platforms that include relevant line ministries – 
across agriculture, health, education, social welfare, women’s 
affairs, and local government – and key partners including 
civil society, United Nations agencies, donors, the technical 
and research community, parliamentarians, media, and the 
private sector. Now, it is imperative that they lead the way by 
embracing a renewed multisectoral approach that addresses 
the double burden of malnutrition and advances the potential 
of double-duty actions. This requires breaking away from si-
loed thinking among sectors and enabling synergies with ex-
perience-informed and evidence-based policies and actions to 
deliver maximum gains for nutrition.

Disclosure statement: The views, opinions and positions  
expressed in this article are the author’s own and do not reflect 
the views of any third party, affiliated entity or organisation.
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Expectant mothers participate in a counseling session  
on infant and young child feeding in Vietnam

PANEL 1: Committing to double-duty actions in Vietnam
 

Vietnam has made great progress in combating under- 

nutrition and achieving the Millennium Development Goal 

(MDG) of reducing child underweight and improvements 

in food security earlier than planned. In light of the new 

challenges facing the country, including – especially in urban 

areas – the rising prevalence of overweight and obesity, 

micronutrient deficiencies, and diet related noncommunicable 

diseases, the government recently launched its 2017–2020 

National Plan of Action for Nutrition (NPAN) with the  

contributions of several line ministries and stakeholders.21

Vietnam has demonstrated a strong commitment to place 

nutrition as a high priority and to deliver for its people.  

This is also well reflected in the recently enacted and  

enforced pro-nutrition policy by including nutrition as part  

of the Communist Party’s Resolution No. 20/NQ-TW.

Learning from the implementation challenges of the previous 

NPAN, a Prime Minister’s Directive No: 46/CT-TTg was issued 

in 2017 calling upon all the ministries, sectors, and localities 

to coordinate effectively and strengthen multisectoral collab-

oration in implementing the NPAN 2017–2020. The prime 

minister has also requested an annual review and reporting 

on the results of the sectoral implementation of the activities.

The revised NPAN outlines defined roles and responsibilities 

of several sectors including health, planning and investment, 

agriculture and rural development, education and training, 

information and communications, industry and trade, finance, 

labor, and culture, and seeks cross-sectoral collaboration for 

the implementation of the double-duty actions to address the 

double burden of malnutrition.
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BMI and Adiposity  
in Children  
A global perspective 

Key messages
 
>   The WHO BMI-for-age definition of obesity underestimates 

the prevalence of excessive fatness in Asian and African 

children.

 

>   A universal reference may not be appropriate for assessment 

of obesity-related disease risk in children and adolescents.

 

>   There is a need for reference data on body composition of 

children and adolescents from diverse ethnic backgrounds 

living in low- and middle-income countries to complement 

the data from high-income countries.

In health surveillance, body mass index (BMI)-for-age (BA) is a 
well-established indicator for pediatric obesity. The WHO rec-
ommends that obesity in school-age children and adolescents is 
defined as a BA z-score (BAZ) of >2 (equivalent to BMI 30 kg/m2 at 
19 years), and overweight as BAZ >1 (equivalent to BMI 25 kg/m2 
at 19 years).1,2 However, obesity-related adverse health effects 
are related to an excess of body fat, not an excess of body weight, 
and there is consistent evidence that high BAZ correctly identifies 
individuals with highest body fatness and highest risk of co-mor-
bidities, but fails to identify children who are excessively fat but 
who do not have high BAZ.3–6 It has high specificity (low false 
positive rate), but low to moderate sensitivity (moderate to high 
false negative rate).7 The high specificity is an advantage for clin-
ical use, but low to moderate sensitivity is problematic for public 
health applications, such as obesity surveillance, since relatively 
large numbers of children with high body fat content will “test 
negative.”8 It is estimated that 25%–50% of children and ado-
lescents defined as having a healthy BMI-for-age will also have 
excess body fat.5,6 Most of the evidence comes from systematic 
reviews based largely on European and Western populations.9 In 
many other populations, the bias associated with the use of BMI 
is worse, leading to more pronounced underestimates of obesity 
prevalence, and complicating global comparisons.10 Asians have 
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Africa Asia

figure 1: Two examples from Africa15 and Asia,12 compa-
ring currently recommended cut-off values for obesity and 
overweight by BMI-for-age z-score (BAZ) and excessive 
body fat percent assessed by deuterium dilution (excessive 
body fat defined as >25% in boys and >30% in girls)

60%
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40%

30%
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0,0%

 % with BAZ > 2 

 % with BAZ > 1 

 % with excess body fat

table 1: Characteristics of the African and Asian children

Characteristics Africa 15 Asia 12

n 1,516 1,039

Age span 8–11 years 8–10 years

BAZ median (IQR) -0.35 (-1.09–0.71) 0.64 (-0.38–2.02)

Body fat % median (IQR) 22.65 (17.43–29.60) 28.39 (21.00–36.11)

IQR: Interquartile range
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more body fat at a given BMI than Europeans, but there is also 
wide variation between Asian populations.11–14 The same has 
been observed in a study of children from eight African coun-
tries.15 Therefore, the widespread application of a single BMI 
cut-off point may not be appropriate to screen for health risks in 
all children.

“ The widespread application of  
a single BMI cut-off point may not be 
appropriate to screen for health  
risks in all children”

 
 Most of the reference data for children’s body composition 
comes from high-income countries.16 Body-composition ref-
erence data for British and Indian children and adolescents 
are available.17–20 There is a clear need for more data from 
low- and middle-income countries assessing BAZ against mea-
sures of body fatness with low bias and acceptable individual 
accuracy.11,17,21 The ideal ‘criterion’ method for assessing body 
composition uses a multi-compartment model to measure to-
tal body water (TBW) by deuterium dilution, body density by 
air displacement plethysmography and bone mineral content 
by dual energy X-ray absorptiometry (DXA), but it is not prac-
tical for large epidemiological studies.22,23 However, body fat 
mass estimated from TBW using a two-compartment model is 
feasible for large epidemiological studies, and has been used 
to assess body composition in large studies in Asia,12 Latin 
America,24 and Africa.15 The International Atomic Energy Agen-
cy has published practical guidance and eLearning materials to 
standardize the protocols for assessing body composition by 
deuterium dilution,25–27 and is compiling a database containing 
information on the body composition, assessed by deuterium 
dilution, and risk factors for obesity-related noncommunicable 
diseases. The database currently contains data from approxi-
mately 4,000 children and adolescents, aged 6–18 years, from 
Asia, Africa and Latin America.
 Two large studies from Asia12 and Africa15 highlight that cur-
rent BAZ cut-offs for obesity and overweight most likely underes-
timate the proportion of children with excessive body fat, which 
is associated with adverse health outcomes. The study popula-
tions are described in Table 1. In both studies, the age range 
was similar (8–11 years in the African study and 8–10 years in 
the Asian study), but the nutritional status of the children, as in-
dicated by BAZ, was markedly different. The median (interquar-
tile range) BAZ in the African children was -0.35 (-1.09 to 0.71), 
while that of the Asian children was 0.64 (-0.38 to 2.02). In both 
studies, body fat mass was assessed by deuterium dilution, and 
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excess adiposity was defined as >25% body fat in boys and >30% 
body fat in girls.28 
 Figure 1 illustrates the percentage of children that were clas-
sified as overweight (BAZ > 1), obese (BAZ > 2) and having excess 
body fat, and indicates that the currently recommended cut-offs 
may underestimate the prevalence of excessive fatness in African 
and Asian children, and a universal reference for obesity-relat-
ed disease risk may not be applicable for all children. Further 
research is required on the association between adiposity and 
disease risk in children and adolescents from diverse ethnic back-
grounds living in low- and middle-income countries to comple-
ment the data from high-income countries.
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Key messages
 
>   Nutrition is a multi-temporal, multi-faceted, multi- 

sectoral, multi-disciplinary issue, and there are many forms 

of malnutrition that plague society.

 

>   In this trans-disciplinary space, nutrition professionals  

need to be fluent in discussing the concepts and constructs 

of other disciplines.

 

>   Four challenges need to be dealt with  

in the near future: 

1. We are trained to understand only our field of discipline, 

   and those disciplines in and of themselves are complex. 

2. We are not trained to think about other sectors or even 

   more so, other systems. 

3. We are not trained to think about how to work differently 

   and in what timescale. 

4.  The nutrition community has its own silos and divisions 

that rarely cross paths.

 

>   It is essential to jointly bridge the divides within the  

nutrition communities in order to answer complex  

challenges in order to address malnutrition in all its forms.

is complex: there are many forms of malnutrition that plague 
society, including undernutrition in the form of stunting and 
wasting, micronutrient deficiencies and overweight and obesity 
and diet-related noncommunicable diseases. Each of these man-
ifestations is biologically complex, with a range of contributing 
factors and outcomes on health and well-being.
 There have been many calls about working across disciplines 
and building cadres of workforce that can take on the complexity 
of malnutrition. In this transdisciplinary space, nutrition profes-
sionals need to be fluent in discussing the concepts and constructs 
of other disciplines to effectively engage with decision-makers in 
other sectors and seize opportunities to influence policies and 
programs.2 Alas, many individuals instead train in specialized, 
niche areas. Why is that? First, it is just plain easier to work within 
a sector or a discipline. Second, inter-, multi- or trans-disciplinary 
working requires effort – understanding new terminologies, new 
ways of working, new methods, new approaches and new evi-
dence to unpack. This way of working calls for commitment, time 
and resources, all of which are scarce (Figure 1).

The challenge of building capacity
Nutrition is a multi-temporal, multi-faceted, multi-sectoral, multi- 
disciplinary issue. While the 1991 UNICEF framework on the 
causes and consequences of malnutrition demonstrates just 
that, one is left questioning how to build capacity to address the 
multiplicitous nature of nutrition.1 We also know that nutrition 
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Malnutrition in LMICs
While every country has some type of malnutrition, low- and 
middle-income countries (LMICs) struggle with significant dou-
ble or triple burdens of malnutrition – reeling from undernu-
trition, micronutrient deficiencies and overweight and obesity. 
There is a real dearth of nutrition capacity in LMICs, and Delisle 
and others have described the many factors that contribute to 
this scarcity of nutrition professionals, particularly in the pub-
lic health sector.3 They, too, call for building capacity and inte-
grating nutrition tasks into other disciplines. Specifically, they 
call for capacity in non-health sectors such as agriculture and 
education, because many of the underlying causes of malnutri-
tion are in those sectors. Even those trained in nutrition within 
public health need to understand more than just the biological 
mechanisms and causes of malnutrition and to learn soft skills 
on how to be leaders and facilitate working relationships.4 Fanzo 
and coauthors (2015) suggested that a workforce in nutrition 
should look more like teams – those that are working multi- or 
transsectorally, that have leadership, advocacy and communi-
cation skills and can think outside the box to future challenges 
that will impact nutrition, such as climate change, geopolitics 
and demographics.2 

“ Any workforce in nutrition  
needs to think outside the box”

Four critical challenges to master
When we think about training across temporal, sectoral, disci-
plinary and faceted scales, there are four challenges that come 
to mind that we, the nutrition community, need to deal with 
in the near future. First, we are trained to understand only our 
field of discipline, and those disciplines in and of themselves 
are complex. For example, a public health epidemiologist would 
struggle to understand the science of a climatologist. Why? Be-
cause these specialists come from different schools of thought, 
learn different methodologies and indicators to measure their 
work and use different analyses and systems science approach-
es. Each discipline and subdiscipline has a nose-dive approach 
to their work that makes it incredibly hard for others in distinct 
disciplines to understand. However, these disciplines impact 
each other, and illustrated next is one example where these 
two disciplines are coming together and are important to un-
derstand. Climate scientists (and in this case, a medical doctor 
doing climate work) are now elucidating the impact of different 
climate-change scenarios on the nutritional quality of crops. Au-
thors estimate that in high CO2 conditions, an additional 175 mil-
lion people will be zinc-deficient, and an additional 122 million 
people will be protein-deficient. This has significant repercus-
sions on the advancements made in public health nutrition to 
address micronutrient deficiencies.5 It is important for those 
working in nutrition to understand the findings stemming from 
their research and how that will impact the work they are doing 
to promote nutritious foods. It is also important for climate 
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scientists to consider the consequences of their findings to-
gether with nutrition colleagues and to delve deeper into 
the causes with implications for other nutrients and crops.
 Second, we are not trained to think about other sectors or 
even more so, other systems. Public health specialists work 
within health systems. Agriculturalists work within food sys-
tems. And never the twain shall cross. However, we know that 
they do cross, interact and feed back on each other. A blow to 
one system can impact another system. Ebola is one such exam-
ple that comes to mind, in which a massive hit or shock to the 
health system had repercussions on the food system and in this 
case on the major cash crop – palm oil – in Liberia. The 2014 
Ebola virus disease outbreak caused a significant decrease in 
economic activity and jobs in all of Liberia, and an especially 
large decline in the capital, Monrovia, due to border closures, 
quarantines and other restrictions that caused disorder. At the 
height of these restrictions, the outbreak led to disruption in 
the marketing of goods, including agricultural commodities. In 
Liberia, because of the quarantine and restricted movement, 
work on the palm fields halted, leading to a destruction of cash 
crops.6 Thus, there is a need for those working in nutrition to 
understand systems thinking and how other systems within 
which they do not work impact their own systems work.
 Third, we are not trained to think about how to work differently 
and in what timescale. In nutrition, there are divisions between 
those that work on humanitarian or emergency nutrition issues 
in shorter timescales versus those who work on longer-term nu-
trition development challenges. Again, these communities do 
not talk to each other or, what is more important, work togeth-
er. Their respective indicators, surveillance systems and ways 
of working are completely different. The World Humanitarian 
Summit in Istanbul in 2016 highlighted the need to “strengthen 
linkages between humanitarian and development programming” 

because many of the humanitarian programs take place in con-
texts of protracted emergencies in which a short-term response 
is not always the best approach. The UN Office for Coordinating 
Humanitarian Affairs (OCHA) developed a framework that calls 
for joined-up analysis of acute and long-term needs, joint hu-
manitarian and development partner planning with collective 
outcomes, joint leadership and coordination building on oppor-
tunities and comparative advantage, and financing modalities 
to support collective outcomes.7 It is important for these com-
munities to come together through joint planning to help 
prevent and mitigate costly, devastating humanitarian situ-
ations in the next decade. This is particularly timely with 
climate change effects on the planet.
 Fourth, we have other divisions in the nutrition world. Those 
who work on undernutrition and those who work on overweight 
and obesity. Their respective rationales, interventions and com-
munities are distinct. This is unfortunate because of what is now 
being termed ‘double-duty actions.’ Double-duty actions include 
interventions, programs and policies that have the potential to 
simultaneously reduce the risk or burden of both undernutrition 
and overweight and obesity.8 This can be done on the one hand 
by retrofitting existing nutrition actions to address or improve 
new or other forms of malnutrition and on the other through 
the development of de novo, integrated actions aimed at the 
double burden of malnutrition. One example of this would be 
the promotion of exclusive breastfeeding to address both un-
dernutrition and overweight and obesity in later life.9 Not only 
does breastmilk provide nutritional benefits for the child in 
protecting against undernutrition, it can also reduce the risk for 
overweight and obesity later in life, as well as regulate maternal 
weight gain. It is important for the nutrition communities to 
consider the platforms and interventions in which they carry 
out their work to determine if they are having double- or 
even triple-duty impacts.

“ It is about together bridging  
the divides within the nutrition  
communities in order to answer  
complex challenges that overlap  
and impact each other”

 Thus, it is not just a question of our working trans-sectorally. 
It also requires us to think about the implications of our work 
in other systems, and what actions could serve more than one 
purpose. It is about delving into new communities and reading 
new literature and going to conferences that are unfamiliar. It is 
about jointly bridging the divides within the nutrition commu-

Palm oil fruits following harvesting. The Ebola crisis had  
repercussions for palm oil growers in Liberia.
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nities in order to answer complex challenges that overlap and 
impact each other. It is about creating open spaces, not walls. 
But we need a different type of workforce for nutrition, and there 
have been many papers elucidating the means to get there. Ways 
to create this new type of workforce would be to create a consor-
tium to link universities of the global North and global South, on-
line training modules for middle managers and practical, hands-
on experiences for frontline nutrition workers.2,4,10

 What are the incentives to think wider and broader, and to 
reach across the aisle and get to know our neighbor? I can think 
of four reasons. 
 First, the work you do will have a bigger impact. Second, the 
work you do will be more interesting. Third, your networks grow. 
And last, we no longer have a choice: nutrition requires disci-
plines, sectors and systems engaging, collaborating and partner-
ing in impactful ways. 
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Johns Hopkins University, Deering Hall 203,  
1809 Ashland Avenue, Baltimore MD 21205, USA 
Email: jfanzo1@jhu.edu 
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Equipping Chefs with the 
Language of the Sustainable 
Development Goals  
Why chefs play a critical role in shifting perceptions 
in the fight for better nutrition

Key messages
 
>   Chefs play a critical role in changing the way we eat by 

moving out of silos and working across several different 

industries.

 

>  The Chefs’ Manifesto was written by chefs, for chefs, to 

engage with the Sustainable Development Goals (SDGs) and 

bring these directly into the kitchen.

 

>  We must utilize the language and the cachet of chefs  

in order to shift the dynamic and the conversation around  

nutrition so that real, lasting change is enacted.

startling number of people affected.2 The UN’s targets are at-
tainable, but not without significant global action and major 
policy changes.
 Bombarded with advice and evidence concerning healthy eat-
ing and nutritious diets, consumers are unsure what to believe 
and often tune out conflicting public messaging campaigns.3 
The nutrition community is struggling to have its message heard 
and acted upon. This nutrition echo chamber, coupled with the 
sector’s insufficient funding commitments, threatens to derail 
progress towards national and global nutrition targets. It is crit-
ical, right now, that all actors be brought to the table. With 12 of 
the 17 Sustainable Development Goals (SDGs) having indicators 
linked to nutrition, the 2030 Agenda provides a framework for 
greater cross-sectoral work and the engagement of new voices 
in the nutrition space. At the SDG2 Advocacy Hub, we saw this as 
an opportunity to break out of existing silos and work in a new 
way that embraces fresh voices and reaches a larger audience 

With more than two billion people suffering from micronutrient 
deficiencies while a further two billion are overweight or obese, 
the world cannot continue business as usual if we are to end all 
forms of malnutrition by 2030.1 New voices must be brought 
into nutrition conversations that are struggling to reach their 
target audience.

The challenge of SDG2 and of nutrition in particular
As the prevalence of stunting, wasting and micronutrient defi-
ciency increases, so do rates of overweight, obesity and non-
communicable diseases. Never before has this phenomenon 
seen such high numbers, or rapidly increasing rates. Figure 1 
demonstrates this. 
 In 2016, The United Nations declared the years 2016–2025 
the Decade of Action on Nutrition in an attempt to address the 

Chefs sharing a plant-based meal at Torsker Farm in Stockholm
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figure 1: Levels and trends in child malnutrition

Source: United Nations Children’s Fund (UNICEF), World Health Organization, International Bank for Reconstruction  
and Development/The World Bank. Levels and trends in child malnutrition: key findings of the 2018 Edition of the Joint Child Malnutrition Estimates.  
Geneva: World Health Organization; 2018.
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UNICEF | WHO | World Bank Group Joint Child Malnutrition Estimates
Key findings of the 2018 edition
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5.1 million
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3.9 million
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In Africa ...

In Asia ...

In Oceania ...

83.6 million
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with a message focused on nutritious, sustainable food for all. 
Chefs are one such voice, bringing new language to a conversa-
tion struggling to reach its target audience. 

Bringing chefs to the table
Chefs’ love for food is infectious and powerful. Chefs can con-
vey excitement and communicate flavor. They can inspire ac-
tion through their passion for ingredients and the creation of 
something bold and new, or subtle and delicate. They evoke 
memories through their dishes, connecting consumers with 
their five senses.  
 Gastrophysics, a term created by Prof. Charles Spence, is the 
combination of gastronomy and psychophysics – gastronomy 
being the knowledge and understanding of all that relates to 
man as he eats, and psychophysics being the branch of psychol-
ogy that deals with the relations between physical stimuli and 
mental phenomena.4,5

 This concept of connecting consumers with their food behav-
iors, attitudes to food and choice-making around food speaks 
to people on a basic level that everyone can understand and 
get excited about. Chefs can convey the message of the SDGs 
in ways that others have not yet mastered. It has been great to 
learn from chefs like Chef Jozef Youssef – the creative force be-
hind Kitchen Theory, the gastronomy experience design lab that 
is home to the Gastrophysics Chef’s Table, about how this sort of 
intentionality can be used to drive social change.

“ Chefs can convey the message of  
the SDGs in ways that others have  
not yet mastered”

Why chefs?
More and more, chefs are becoming increasingly popular, set-
ting trends and influencing pop culture in headlines across 
social media platforms. One only has to turn on the television 
and count the numerous cookery shows to realize that people 
admire chefs. We like what they create. We want to try their 
food. What’s more, chefs are trusted. This allows them to move 
naturally in and out of spaces that other sectors may struggle 
to connect with. They are present not only in our kitchens and 
homes via social media and television, but also in schools, 
neighborhood gardens, community projects and businesses. As 
such, they play a critical role in connecting multiple industries 
with a shared language of food that can educate other chefs, 
farmers, politicians and educators alike. With so much influ-
ence, it is little wonder that chefs globally are rallying together 
to stand up and fight against the ever-growing double burden 
facing our planet.

The Chefs’ Manifesto
We have created a framework that empowers chefs to use their 
platforms to speak about the SDGs. The SDG2 Advocacy Hub 
approached chefs around the world to create their own narra-
tive, which became embodied in the resulting Chefs’ Manifesto. 
Breaking down the language of the SDGs, particularly with a fo-
cus on SDG 2: Zero Hunger, the Hub endeavored to educate chefs 
on the Global Goals and facilitate a conversation that resulted in 
their own Manifesto and Action Plan.  
 The Chefs’ Manifesto is written by chefs, for chefs. It is based 
around eight thematic areas identified by chefs as the most im-
portant elements of the SDGs in their work:

1. Ingredients grown with respect for the earth and its oceans
2. Protection of biodiversity and improved animal welfare
3. Investment in livelihoods
4. Value natural resources and reduce waste
5. Celebration of local and seasonal food
6. A focus on plant-based ingredients
7.  Education on food safety, healthy diets  

and nutritious cooking
8. Nutritious food that is accessible and affordable for all

The guiding principles underpinning the creation of the Mani-
festo are: utilize industry-relevant language; break out of tradi-
tional models of working within industry silos and start to work 
across sectors; and taste as an entity that evokes memory, emo-
tion, and is a part of identity. 
 Through equipping chefs with the language of the Global 
Goals and facilitating a movement that brings the SDGs into 
chefs’ workspaces, there is a real possibility of generating a 
global change towards sustainable, nutritious food for all. The 
aim is not to dispute the SDGs, but rather to have an unbranded 
movement, which can be contextualized and is culturally appro-
priate, to reach as many people as possible. Chefs can choose 
which elements to focus on, and in doing so, can educate their 
consumers, communities, patrons and supporters about sustain-
able eating and nutrition.

The Chefs’ Manifesto
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“ Through equipping chefs  
with the language of the Global  
Goals, there is a real possibility  
of generating a global change  
towards sustainable, nutritious  
food for all”

Scream flavor and whisper nutrition
A chef’s skillset can help to bridge this communication gap be-
tween nutrition actors and recipients. By bringing chefs into 
the health sector, they can shift the language from the pathol-
ogized ‘nutrition’ and ‘healthy diets’ by introducing ‘taste’ and 
‘flavor.’ Consumers want to hear about food when it is presented 
to them as something enticing. Chefs can create a major behav-
ioral shift in patients and consumers by changing the language 
of the overarching message. An obese person may not listen to a 
medical professional’s advice to eat more fruits and vegetables 
but may be interested in learning how to create flavor-packed 
meals that make them feel good and take them on a sensory 
journey. Similarly, a person who is malnourished may not know 
how to increase their intake of iron, but could follow a meal 

plan that evokes their five senses and is affordable, seasonal, 
accessible and sustainable. 
 Collaboration between chefs and the health sector that 
utilizes chefs’ food-focused language in conversations around 
nutrition could create real, lasting change. A meal plan created 
by this dynamic set of actors, for example, could fulfill specific 
nutritional requirements but also use chefs’ language and pack-
aging to appeal to consumers. Such a program could also be con-
textualized by drawing on local nutrition and food knowledge to 
create culturally appropriate food solutions that feed into the 
Global Goals. 

An example of the SDGs at work through chefs
The SDG2 Advocacy Hub has worked to showcase and amplify 
the work of individuals or groups already engaged in the Global 
Goals to spread their message across sectors. Generación con 
Causa is one such group – a team of eight Peruvian chefs pas-
sionate about using their skills to raise awareness around hun-
ger and nutritious diets in their communities. In 2017, working 
in collaboration with the Peruvian government and the World 
Food Programme, they created a TV series called Cocina con Cau-
sa (Cooking with a Cause). The series showcased cooking that 
is nutritious, affordable, tasty and accessible to all Peruvians. 
In each weekly episode, a celebrity chef highlighted a nutrition 
issue by living with a family and helping them to cook. The chefs 
also visited different regions of Peru to create or adapt tradition-

Kenya’s Chef Ali Mandhry and America’s Chef Mary Sue Milliken preparing a plant-based dish at Taste in Stockholm
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al recipes with local communities to address their nutritional 
needs. Cocina con Causa reached millions of homes in Peru, of-
fering viewers exciting recipes that utilized locally sourced in-
gredients within their economic constraints that addressed key 
nutritional issues and were delicious. 

“ Cocina con Causa reached  
millions of homes in Peru, offering 
exciting recipes that addressed  
key nutritional issues”

 Similarly, chefs will also help to translate the upcoming 
EAT-Lancet Commission’s report on Healthy Diets from Sustain-
able Food Systems. Set for release in early 2019, the report will 
detail science-based targets to achieve healthy diets for all with-
in planetary boundaries.6 Chefs can show us what a sustainable 
diet looks like on our plates. What’s more, chefs can contextual-
ize this knowledge to account for climate, nutrition, and health 
as well as the food preferences of each community.

Action Hubs: Chefs and the SDGs in action
To create lasting success, we need to ground solutions in geo-
graphic and cultural locations. The SDG2 Advocacy Hub will sup-
port contextualized action by empowering local chefs to work 
together in what we have labeled Action Hubs. These hubs will 
drive concrete actions locally, from within the SDG framework. It 
is a practical way of bringing different actors together to create 
localized action that can tackle the nutritional problems in each 
area. Action Hubs will also highlight and amplify the existing ac-
tions of chefs. In India, for example, there are chefs working with 

farmers to promote, produce, and harvest millet. Millet is good 
for the planet, and good for people: it uses less water than oth-
er grains and offers greater nutritional qualities. As part of the 
Chefs’ Manifesto, we are promoting the wonderful work they are 
doing educating consumers about using millet as an alternative 
grain while working towards the launch of India’s first Action 
Hub in December of 2018. 

Correspondence: Paul Newnham,  
Director, SDG2 Advocacy Hub, 10 Furnival Street,  
London, EC4A 1AB, UK 
Email: paul.newnham@wfp.org 
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local community as part of Cocina con Causa
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Putting Food in Food  
Packaged food as an essential lever in achieving 
positive health, social and environmental impacts

Key messages
 
>   Packaged and processed foods are an essential  

lever in achieving positive health, social and  

environmental impacts. 

 

>   FReSH proposes a systemic approach to food system 

transformations whereby changes to food processing and 

packaging (that businesses can own and act on now)  

trigger improvements across the value chain. 

 

>   This systemic approach emphasizes the fact that  

multiple interconnected solutions exist and need to be 

further developed to combine both incremental and  

transformational changes in order to achieve healthy  

and sustainable foods. 

 
>   Transformation will require identifying which business 

practices should be phased out, repurposed, or fast-tracked 

into food system goals on healthy and sustainable foods that 

meet social needs and have a strong business case.

Transforming food systems
Food systems – all the processes involved in feeding the global 
population – are key to supporting good health and well-being 
and are a critical part of the biosphere, underpinning prosper-
ous societies and economies.1 Yet current food systems are not 
providing adequately for people or the planet. Despite progress 
on improving nutrition, the burden of malnutrition remains 
stubbornly high: 815 million individuals are hungry,2 2 billion 
are deficient in critical micronutrients,3 and 2.1 billion adults 
are overweight or obese,4 contributing to the upsurge in diet-re-
lated diseases. Beyond nutritional outcomes, food systems are 
also a main contributor to environmental damage. They are re-
sponsible for up to 30% of greenhouse gas emissions5 and 70% 
of global freshwater use,6,7 and they drive deforestation, biodi-
versity loss, land degradation and pollution. 
 Action is needed urgently to shift food systems from their 
current status as major drivers of ill health and environmental 
degradation to a major force for securing both environmental 
and human health. Achieving impact requires transformational 
change over a two-year timeframe to demonstrate traction. To 
be transformational, action will need to be broad-scale, collec-
tive and mainstreamed. Yet a business case will only advance 
action so far: support is needed from science, policy, the tech-
nology sector and civil society to develop solutions, implement 
supportive policy, develop new tech solutions and engage with 
consumer groups to increase trust.

“ A business case will only advance 
action so far: support is needed  
from science, policy, the technology 
sector and civil society as well”

Food Reform for Sustainability and Health (FReSH)
To support business action and contributions to healthy and 
sustainable food systems, the World Business Council for Sus-
tainable Development (WBCSD) and EAT through FReSH (Food 
Reform for Sustainability and Health) have convened a series of 
Science to Solutions Dialogues to facilitate and accelerate dia-
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logue, engagement and action between academic research, civil 
society and the private sector. As such the dialogue aimed to (1) 
share scientific thinking on healthy diets from sustainable food 
systems; (2) scope out the specific business solution spaces that 
FReSH members can support; and (3) direct new areas of rele-
vant scientific research. 

The first dialogue was held in March 2018, focusing on Putting 
Food in Food and identifying three challenge areas: 
>  How to improve the nutritional content and environmental 

sustainability of processed and packaged foods; 
>  How to bring the consumer along and unleash consumer 

power to embrace and drive change; and
>  How to ensure that processing and packaging contribute to 

significant reductions of food waste and loss. 

Three overarching messages emerged (Figure 1):
>  Business represents a collective influence and capacity  

that is sufficient to set the changes required in motion;
>  Business, science and society must persevere so that these 

actions become mainstream within the next two years –  
a critical timeframe to demonstrate traction; and

>  The level of ambition must match the urgency for  
transformation. 

“ Food processing is a core activity 
that can be used to provide  
affordable, safe, enjoyable and  
high-quality foods to all”

Providing affordable, safe, enjoyable 
and high-quality foods to all
So why was this necessary? Food processing is a core activi-
ty that can be used to provide affordable, safe, enjoyable and 
high-quality foods to all. Yet there are challenges to overcome 
in terms of both perception (e.g., categorical labeling of pro-
cessed foods as unhealthy) and reality (e.g., generalizable low 
nutritional quality of many processed foods, or on the flip side, 
underemphasis of the contribution of food packaging to food 
safety and reduced food loss and waste). Greater emphasis of 
improved and real food quality of processed and packaged food 

– without neglecting taste and appeal – as well as greater empha-
sis on leveraging processing and packaging in order to increase 
the shelf life of highly perishable, highly nutritious and envi-
ronmentally expensive food (e.g., high carbon, land and water 
footprints) are essential, if net positive health, environmental, 
business and social impacts are to be secured. 
 To test a range of business solutions, the dialogue partici-
pants engaged in a calibration exercise that simultaneously 
assesses candidate solution space impact on positive health 
as well as social and environmental and business impacts. They 
found this to be a useful exercise, but were eager to develop a 
more detailed semiquantitative tool to complement and test the 
assumptions made. For example, they noted that short-, medi-
um- and long-term impacts would vary. In addition, the various 
solutions might affect different segments of the population in 
different ways. Participants proposed that one way to provide 
for this level of specificity would be to develop more precise 
indicators for each of the four dimensions. 
 
Challenge areas and solution spaces
1.  Improving the nutritional content and sustainability of 

processed food to help address over- and undernutrition
Food processing can play a pivotal role in addressing both un-
der- and overnutrition. With a common understanding of the key 
challenge in mind – i.e., that solution spaces must focus on cre-
ating net positive impacts for both health and the environment 

– two key solutions to do this emerged during this dialogue. 
 First, to improve the nutritional quality of processed foods, 
reformulation, innovation and renovation are key tools that com-
panies can use to optimize the healthiness of ingredients and to 



110 PUTTING FOOD IN FOOD

show that taste and nutrition are not mutually exclusive. Second, 
companies can develop sourcing and procurement standards to 
source healthy ingredients from sustainable production systems. 
For maximum impact, mainstreamed procurement standards 
that promote high-quality (healthy + sustainable) foods based 
on the EAT-Lancet Commission report outcomes should combine 
these two solutions.
 To accomplish this, we should create a consensus framework 
on food quality capturing contributions to reducing over- and 
undernutrition and supporting multiple dimensions of sus-
tainable food production. We must also understand financial 
partnerships to drive change and harness sensory science, and 
optimize the role of technology in overcoming transparency 
and traceability challenges for processed food inputs along the 
supply chain. Finally, we should send clear signals of intent to 
buy healthy, sustainably produced ingredients that are socially 
acceptable and beneficial.
 It is necessary to make these procurement standards and 
practices mainstream. The ambition is to have 100% adoption 
of such standards and to become steadfast in the pursuit of 
such notions. 

“ We should send clear signals of  
intent to buy healthy, sustainably 
produced ingredients that are  
socially acceptable and beneficial”

2. Bringing the consumer along
Reframing the current discourse will harness the power of indi-
viduals to embrace and drive change. It requires putting indi-
vidual well-being at the core of business solutions rather than 
viewing consumers as reluctant followers of business trends. 
Any approach to influencing consumer choice should account 
for the four main drivers of choice (Figure 2): 

1. Marketing/advertising
2. Availability (e.g., costs, supply)
3. Taste/reward
4. Habits/familiarity/cultural preferences

Reformulation, innovation and renovation are key tools that companies can use to optimize the healthiness of ingredients  
and to show that taste, environment and nutrition are not mutually exclusive
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This can be done with a multifaceted consumer behavior change 
program that addresses these four drivers, complementing the 
introduction of innovative and reformulated processed foods 
to support health, well-being, and the environment (a solution 
identified in the first challenge). A holistic package of interven-
tions targeting each driver will have a synergistic rather than 
additive effect. Focal areas for interventions include:

>  Marketing/advertising: Optimize marketing and  
advertising to increase acceptability of healthy and  
sustainable food. Use innovative language to sell  
healthier/more sustainable foods without the healthy/
sustainable label.

>  Availability: Equivalent costs for healthy/sustainable and 
unhealthy/unsustainable foods could lead to equivalent 
acceptability.

>  Taste/reward: Incrementally improve the health and 
sustainability quotient of food while preserving taste and 
acceptability.

>  Habit/familiarity/cultural preferences: Use teachable  
moments and behavior change programs to change  
individuals’ food habits.

Since sustained consumer behavior change programs are costly 
for businesses, building a convincing business case for behavior 
change programs is the key to selling businesses on the long-
term benefits for their bottom line. Additionally, pilot interven-
tions and scale-up strategies should recognize that one size 

does not fit all – one dimension of consumer choice might be 
more dominant in certain contexts.
 Building a strong business case and piloting interventions 
to demonstrate multiple impacts (e.g., introducing smart foods 
to create demand for traditional foods and crops, encouraging 
towns to support communities’ transition to resilient, low-car-
bon communities) will be central to scaling up such behavior 
change programs. Yet a business case will only advance ac-
tions so far; support from other actors, particularly though 
public policy and supportive legislation and partnerships to 
facilitate scale-up, will be essential to achieving mainstream 
support.

3.  Reducing food losses and waste (FLW)  
associated with food processing and packaging 

To reduce food losses and waste associated with food process-
ing and packaging, it is crucial to reframe the narrative from 
one centering on the cost of food to one emphasizing the value 
of food, including food that is wasted.
 Four main solution spaces underscore the need for evidence 
to enable the development of specific solutions for this:

1.  Technologies to optimize processing and preservation  
(with a particular focus on preserving fresh foods to  
increase their shelf life)

2.  Logistics solutions (length of supply chain and delivery 
method, storage facilities)

3.  Consumer-oriented solutions (portion size, replenishment 
and leftover management – technologies and apps)

4.  Mathematical modeling (in order to limit the number of 
experiments that would produce FLW)

Barriers include regulatory restrictions on price agreements 
and purchasing agreement opacity. Consumer acceptance of 
processed foods is an area that requires more focus, as well as 
changing consumer mindsets regarding willingness to overpur-
chase and then waste food. There are imbalances in production 
versus demand, sometimes leading to overproduction, which in 
turn can result in food loss.
 Levers include technology that producers can use to access 
up-to-date market information. Additionally, loans for good 
practice can provide incentives for producers to adopt positive 
production and processing methods.
 To maximize impact, the FReSH platform is an ideal space 
to facilitate the sharing of best practices on FLW in a precom-
petitive space. To respond to the urgency for immediate change, 
businesses could adopt both incremental measures, such as 
shorter-term quick wins, and more systemic, longer-term solu-
tions that might be more challenging to execute but more trans-
formational in impact.
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Advancing these solutions
FReSH, WBSCD and EAT have a role in supporting the specific 
solutions put forth by Science to Solutions Dialogue 1: Putting 
Food in Food and in championing the required change on global 
platforms. In particular, these organizations recognize their re-
sponsibility to:

1.  Create and amplify a new narrative that drives action; 
2.  Build the business case for action;
3.  Support the development of action frameworks;
4.  Curate the evidence needed to support action; 
5.  Normalize cross-sector collaboration; and
6.  Gain support from other actors to achieve tipping points  

for transformation.

The entire outcome report can be found on the website of FReSH 
– we would welcome your thoughts and feedback to support food 
system transformation to create healthy, enjoyable food for all, 
produced responsibly within planetary boundaries by 2030.

Correspondence: Alison Cairns,  
Maison De La Paix, Chemin Eugène-Rigot, 2B,  
Case Postale 2075, CH-1211, Geneva 1, Switzerland 
Email: cairns@wbcsd.org
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Reframing the current discourse will require putting individual 
well-being at the core of business solutions rather than viewing 
consumers as reluctant followers of business trends

About FReSH
 
FReSH (Food Reform for Sustainability and Health) is a key 

WBCSD initiative aimed at food system transformation and in-

dustry change that emerged from the EAT–WBCSD partnership.

 

We turn the conventional ‘farm to fork’ approach on its 

head by working from ‘fork to farm’ to develop, implement 

and scale transformative solutions that are aligned with 

science-based targets.

This means we start with people, focusing on their consump-

tion habits. Then we work back through the food system 

– from retail, packaging and distribution to how and what 

we grow – to determine what levers business can pull to 

contribute to food system reform in order to create healthy, 

enjoyable food for all, produced responsibly, within planetary 

boundaries, by 2030.

 

FReSH was jointly launched in January 2017 by EAT and the 

WBCSD and 25 founding member companies. The total mem-

bership has since grown to 36 companies thus far.
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How to Get Consumers  
to Choose Fruits, not Fries  

“ How is it that the marketing  
and promotion of fatty, salty and 
sweet ultraprocessed foods  
is so effective?”

 Evolution has prepared human beings to live in environments 
of food scarcity where survival required high levels of physical 
activity.1 This gave humans their appetite for fatty, sweet foods 
and their capacity to accumulate fat. However, in a modern world 
of cheap and easily available food and energy-saving devices1,2 
this contributes to overeating. We humans have a preference for 
high-fat (energy-dense) and sweet foods, as this helped us to 
survive in a natural environment where access to food was er-
ratic and limited.3 This was still true until recent decades: foods 
were precious, meals were shared with family and sweets were 
a reward for good behavior from a loving mother. 
 Nowadays, treats are cheap – they are everywhere, every 
day. Modern technology has played into consumer preferences 
and made these desired foods cheap and easy to obtain, prepare 
and consume. Market competition between companies has am-
plified the appealing characteristics of products, leading to more 
sweet, fat, salty and colorful food that is more ‘convenient.’ Also 
in low-income countries, infants and young children at risk of 

Introduction
Why do many consumers choose french fries over fruits? Soft 
drinks over plain water? Baby formula over breastfeeding? Pack-
aged crisps over carrot sticks? How is it that the marketing and 
promotion of fatty, salty and sweet ultraprocessed foods is so 
effective – with consequences for obesity, overweight and di-
et-related noncommunicable diseases (NCDs)? And what can be 
learned from these practices to influence consumer food choices 
towards eating healthy foods?

Key messages
 
>   Evolutionary theory explains human taste preferences  

for fat, sweet and salty, which is detrimental for food  

choices in today’s omnipresence of cheap, unhealthy foods.

 

>   Compliance with healthy eating practices requires  

high levels of self-control and an orientation towards the 

future, both being unnatural for most people.

 

>   Private-sector marketing taps successfully into  

people’s tendency for impulsive behavior, our need for 

immediate benefits and fitting into the social group and  

our aversion to change or choice from fear of losing  

what we have and know.

 

>   Similar marketing techniques can be used to promote 

healthy foods and healthy eating habits.

 

>   Healthy foods must become the easy and convenient,  

the desirable and affordable, the rewarding and status- 

enhancing choice and habit.

Why do so many consumers choose french fries over carrot sticks?
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undernutrition are being fed commercially produced snacks and 
sugar-sweetened beverages instead of nutritious complementa-
ry foods.4,5

 This toxic combination of human taste preferences and the 
omnipresence of cheap, desirable foods responding to these pref-
erences has contributed to the obesity pandemic. Also, studies 
from the US and Brazil have demonstrated that the consumption 
of ultraprocessed foods has a negative impact on micronutrient 
intake.6,7 The solution is not a simple one: behavior change is 
not only about the food choices that individuals make. It will 
be necessary to change the food environment, by ensuring that 
healthy foods are just as cheap, attractive and available, and by 
regulating the production and marketing of unhealthy foods. Ef-
forts to influence consumer food choices towards healthy eating 
will not be sufficient on their own. 

“  The solution is not a simple one: be-
havior change is not only about the 
food choices that individuals make”

Determinants of food choices
What consumers at the under- or overnutrition end of the spec-
trum want or what foods they choose is determined by numerous 
individual, societal and food determinants, as is illustrated in 
Figure 1 (adapted from Frewer, Risvik and Schifferstein).8 Indi-
vidual factors include, for instance,  knowledge and awareness, 
emotions, self-efficacy and habits.
 The ensemble of societal and food factors is also called the 
food environment. Food environments are defined as the col-
lective physical, economic, policy and sociocultural surround-
ings, opportunities and conditions that influence people’s food 
and beverage choices and nutritional status.9 They include food 
composition, food labeling and packaging, food prices, food 
availability or provision in schools and other settings and trade 
policies affecting food availability, price and quality.9 

 In this short article, we aim to unravel the food choice deter-
minants that are being used effectively by commercial marketing 
and promotion according to their influence on our eating behav-
ior. Regardless of whether the problem is under- or overnutri-
tion, these same insights can be used to promote healthy food 
choices for a diversified, balanced diet. 

Self-control versus impulsive food choices
Traditionally, the public sector has focused on influencing knowl-
edge, awareness and self-efficacy. Rational knowledge-enhanc-
ing key messages are sent to consumers about the need to con-
sume more fruits and fewer snacks and soft drinks, and about 
the importance of breastfeeding babies or using iodized salt. 

Rational messages tap into our higher-level brains, asking us to 
imagine the long-term health benefits of applying self-restraint 
at the present time. However, it is well known that humans are 
temporal discounters, seeing more value in the present than in 
an uncertain future.10 Health educators expect that we should 
apply high levels of self-control and be future-oriented – both of 
which are unnatural for most people. 
 

“ Health educators expect that  
we should apply high levels of  
self-control and be future-oriented – 
both of which are unnatural  
for most people”

 According to Logue,3 the difficulty of demonstrating self-con-
trol is explained by our evolutionary heritage: behavior, includ-
ing eating behavior, is determined by choices between self-con-
trol or impulsive alternatives with an immediate benefit. For 
early sedentary agriculturists, about 10,000 years ago, life and 
access to food was uncertain and unpredictable, leading to im-
pulsive decisions to take whatever food was available, whenever 
it was available.3 Outcomes in the future were less valued than 
immediate outcomes. Though in today’s world there is much less 
uncertainty in food supply, people are still discounting the likeli-
hood of future negative consequences.
 Whereas the public sector often relies on the assumption 
of self-controlled behavior, the private sector makes effective 
use of the human tendency for impulsive, emotionally motivat-
ed behavior. Marketers tap into emotional, underlying, or sub-
conscious consumer motivations that deliver more immediate 

A contemporary café. Commercial promotion techniques  
play to the fact that human beings look for the easy choice and 
the immediate benefit. 



figure 1: Determinants of food choices
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– albeit not always rational – benefits.11 Commercial promotion 
techniques play to the fact that human beings are by nature lazy: 
they look for the easy choice and the immediate benefit, they 
prefer the status quo over change, and they like to conform to 
what others do.11

The attractiveness of unhealthy versus healthy foods
Modern processing technology has made foods available, afford-
able, easy to get and convenient. Food factors that appeal to 
consumers include functional attributes, food quality and safety, 
attractive packaging and sensory attributes. Such attributes are 
being used to successfully promote ultraprocessed foods using 
the four key principles in commercial product marketing called 
the 4 P’s: Product, Price, Promotion and Placement.12 Similar 
principles need to be applied to healthy, nutritious and less-pro-
cessed foods.
 Product attributes: Food companies have begun making 
efforts in reformulating food composition to reduce the ‘bad-
dies’ in their foods (saturated fat, sugar, and salt). They can do 
even more to increase the ‘goodies’ (e.g., fibers, micronutrients), 

while maintaining similar taste and desirability to consumers. 
Attractive product packaging of the right size is another product 
attribute used to guide the consumer’s choice for snacks and 
ultraprocessed foods. Less-processed foods should be offered in 
attractive, convenient, right-sized packages as well.

“ Less-processed foods should be  
offered in attractive, convenient, 
right-sized packages as well”

 Price: In Western society, the higher price of healthier foods 
compared to less-healthy foods may inhibit low-income consum-
ers to make the healthy choice.13 At the same time, consumers 
in low-income countries often choose a branded, processed food 
product of trusted reputation over a non-branded, locally pro-
duced product.14 
 Food companies and supermarkets need to use pricing strat-
egies to make healthier foods more affordable and accessible. 

Source: Modified from Frewer, Risvik and Schifferstein, 2001.
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For instance, the ‘buy-one-get-one-free’ promotions for junk 
foods can be used to promote fruits. Subsidies on healthy foods 
or additional taxation of unhealthy foods may help to shift the 
price advantage. Also, healthy foods should be made available 
in single-portion sizes for a healthy snack on the go, priced at a 
magical price point that corresponds to that one coin or note of 
cash that consumers have in their pocket and use for a quick pur-
chase.15 Rao and his coauthors13 suggest that an improved in-
frastructure and commercial framework facilitating production, 
transportation and marketing of healthier foods could increase 
the availability and reduce the prices of more healthy products.
 Promotion: Nutritious foods, such as fruits, vegetables 
and eggs are often non-branded and are rarely the subject of 
a marketing campaign. Producer groups supported by public 
health authorities should invest in promotion campaigns of 
fresh healthy products, using attributes such as ‘fresh,’ ‘natural,’ 
‘healthy,’ or ‘locally produced’ to promote their consumption. For 
healthy processed foods, attributes such as ‘low in fat,’ ‘high in 
fiber,’ and ‘enriched with vitamins and minerals’ can be used to 
guide consumers’ choices. Promotion must follow regulations of 
food standards, front-of-pack labeling or health claims. Signal-
ing approaches to inform consumers about the healthier choice 
will only work if the message is easy to understand and the food 
is also an easy choice – as simple to prepare, as affordable and 
as tasty as the less healthy choice.

 Placement: Finally, it is not just direct promotion of the 
foods or their price, but also their placement (in shops, in easy 
eyesight, in kiosks, in schools, or in popular TV shows or internet 
blogs) that influences the consumer choice. Restrictions should 
be made on placement of unhealthy foods, banning them from 
school vending machines, cafeterias and checkouts. Simultane-
ously, incentives should be put in place for producers of healthy, 
nutritious foods to distribute and make their products available 
in these environments.

Societal support for individual healthy food choices
The attractiveness of food is not just about the features of a par-
ticular food product. Nor is it simply about where it is consumed, 
and in whose company. Societal norms and values around food 
exert a massive influence on our food choices. Early in life we 
are influenced by family traditions such as family Christmas or 
Chanukah dinners, but the way parents talk about food, cook 
meals and eat together also has a huge influence on the healthy 
eating habits that a child develops.16

 More often people eat on the couch in front of the TV instead 
of the family table and youngsters hang out in fast food restau-
rants with their peers. 
 Later in life, people are influenced by their peers and role 
models, but also by social media and hidden product promo-
tion in TV series or by bloggers. Celebrity chef Jamie Oliver uses 

If consumers are to switch to better diets, then healthy food options must be both attractive and affordable
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his fame to campaign for healthier food options, thus helping to 
change social food norms in the UK.17

 Restrictions on promotion and placement of unhealthy foods 
are being put in place in various countries or municipalities, 
specifically when it comes to marketing to children. Though 
these restrictions are helpful, they only address one end of the 
spectrum and do not help to make healthy foods more attractive. 
Food companies, restaurants and supermarkets should be incen-
tivized to market healthy foods to children, using effective tech-
niques that are currently being used to sell unhealthy foods – for 
instance, using cartoon characters to promote the consumption 
of fruits and vegetables, quality protein and low-fat dairy snacks 
and water.

Applying the psychology of choice to healthy eating: 
Concluding remarks
The abundant availability of unhealthy foods directly appeals to 
humans’ inborn need to accumulate fat for times of energy scar-
city at a high cost. In combination with aggressive marketing 
techniques that appeal to our tendency for impulsive behavior, 
this contributes to the obesity pandemic and the increasing dou-
ble burden of nutrition in developing and emerging economies.

“ Instead of appealing to rational 
behavior to achieve long-term goals, 
public health nutritionists should 
make use of the psychology of choice”

The same marketing techniques can be used to promote healthy 
foods and healthy eating habits. Instead of appealing to rational 
behavior to achieve long-term goals, public health nutritionists 
should make use of the psychology of choice. Cognitive psychol-
ogists and behavioral economists have extensively described 
how psychological traits influence human behavior. They have 
described that people do not like change (status quo bias), do 
not like to lose anything (loss aversion), have a strong prefer-
ence for ‘free’ products, would rather not make a choice (default 
bias), prefer immediate over long-term benefits (discounting de-
layed events) and imitate others (social proof).18,19

 Few companies will offer insights as to how they determine 
their marketing strategies. One company published its generic 
approach, which draws on lessons from cognitive psychology 
and behavioral economists.20 Some companies work in partner-
ship with public health organizations and apply their insights to 
public health campaigns.21

 Public health authorities continuously state that food habits 
are hard to change, but this viewpoint is contradicted by the 
wholesale transformation of our diets that has occurred over the 

past few decades. If we want to turn the tide and encourage peo-
ple towards healthier eating habits, we must learn the lessons 
about how the food industry changed our habits in the first place. 
This means more than just making (the choice for) healthy foods 
easy to understand. We must also:

>  Make healthy food both desirable and affordable  
– through the use of colorful packaging, single-size portions 
and subsidies;

>  Reward the consumer for making healthy food choices  
– by rendering the attendant health effect visible (e.g., 
reduction in number of sugar lumps, provide rewards for 
repeat behavior such as stickers, points, etc.);

>  Use normative and status-enhancing exemplars  
– by having heroes, role models and key figures in society 
publicly exercise healthy food choices; and

>  Make healthy eating a habit  
– by introducing healthy food consumption at key points in 
the day, for instance, by linking fruit consumption to break-
fast or a midafternoon snack, and ensuring there are plenty  
of reminders to repeat the behavior over and over in order 
to encourage the formation of good habits.

If we can make all arrows of the food environment and individual 
food choices point in the same direction, we can create a food 
revolution that alleviates the double burden of malnutrition and 
improves diets across the world.

Correspondence: Marti J. van Liere,  
Email: marti.j.vanliere@gmail.com
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figure 1: Key documents articulating  
the Human Right to Adequate Food (HRTAF) 

Convention on the Elimination 
of all Forms of Discrimination 
against Women (1979)
Art 12, 13
Legally binding if ratified  
(189 states, many reservations)

Convention on the Rights  
of the Child (1989)

Art 24, 27 
 

Legally binding if  
ratified (166 states)

Universal Declaration  
of Human Rights (1948) 
Art 25 
Not legally  
binding

International Covenant  
on Economic, Social and  

Cultural Rights (1967) 
Art 11 

Legally binding if  
ratified (166 states)

Human Right to  
Adequate Food

The HRTAF is laid down in a number of international human rights 
documents. Orange indicates that the document is not legally binding, 
while the shades of green depict the extent of ratification of the docu-
ment. The CRC is the most widely ratified of these documents.  
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Key messages
 
>   The Human Right to Adequate Food can be found in  

a number of international human rights documents, the 

most widely accepted of which is the Convention of  

the Rights of the Child. 

 

>   The requirements under the Human Right to  

Adequate Food – to respect, to protect, to fulfill – can be 

linked to policy measures and global nutrition targets. 

 

>   This connection gives more weight to interventions  

fighting the Double Burden of Malnutrition and can play  

a significant role in bringing about a world free from  

malnutrition.

of the child present an opportunity to attribute more importance 
to the problem of malnutrition, as depicted in Figure 1 below. 

The human right to adequate  
food aims to create an environment  
in which all people can provide  
for themselves by producing  
or buying food.1  

 One of the reasons why the Human Right to Adequate Food 
(HRTAF) has not received the necessary attention is the misun-
derstanding that it obliges states to hand out free food to every-
body. Because this leads to dependency or might not be feasible 

The Human Right to Adequate Food has a broad legal basis and is 
articulated in numerous international human rights documents 
(see Figure 1), some of which focus on a particular group of indi-
viduals in specific circumstances, such as refugees, women and 
children. The most widely accepted of these documents is with-
out doubt the Convention on the Rights of the Child (CRC): not 
only is it legally binding, but it is also the most widely ratified 
international document in history (all countries have ratified it 
except the United States). It is a symbol that the international 
community can reach a consensus – after all, the protection of 
children is a global concern. The importance of good nutrition 
during the first 1,000 days (from conception to the second birth-
day of a child) is globally known and accepted, as interventions 
during this timeframe reap the greatest benefits. The double bur-
den of malnutrition represents the presence of both undernutri-
tion and overnutrition, leading to various health issues. As the 
basis for a healthy life is laid down during childhood, the rights 
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at all, some states have been reluctant to put the realization 
of the HRTAF on the political agenda. However, it is in fact the 
individual’s ability to provide for him- or herself that is covered 
as the right to adequate food.2  

The right to adequate food is  
realized when every man, woman and 
child, alone or in community with 
others, have physical and economic 
access at all times to adequate food or 
means for its procurement. The right 
to adequate food shall therefore not 
be interpreted in a narrow or  
restrictive sense that equates it with 
a minimum package of calories,  
proteins and other specific nutrients. 
The adequacy element further  
entails to take cultural acceptability 
into account, such as perceived  
non-nutrient-based values  
attached to food.3 
  
 
 Even though human rights, and thus the human right to ad-
equate food, can only be realized when all members of society 
play their part, the primary owner of human rights obligations 

is the respective national government. After all, the government 
signed human rights documents, and is therefore bound to the 
three requirements – to respect, to protect, to fulfill – under the 
human rights regime, which are also valid for children’s rights.  
 We intend to link these requirements at the different lev-
els of society with specific, tangible policy interventions that 
address both sides of the double burden of malnutrition. The 
WHO Double Duty policy recommendations can be used as a 
starting point. These are: 1) exclusive breastfeeding in the first 
six months; 2) improvement of early nutrition; 3) improvement 
of maternal nutrition and ante-natal care; 4) implementation 
of school food policies and programs; and 5) the regulation of 
marketing activities.4 The author is aware that there are many 
more policy interventions needed to solve the double burden of 
malnutrition globally.5  

Obligations under the Human Right  
to Adequate Food (HRTAF)

The first obligation – ‘to respect’ – is a negative duty and falls 
directly on the state. Its primary obligation is to respect the 
freedom of each citizen to find a solution for his/her own nutri-
tional situation and to ensure that state parties should not block 
existing access to adequate food, such as functioning market 
systems.6 This can be construed to as the obligation of non-in-
terference of the state itself – for example, by respecting cultural 
habits in relation to food choices or the role of NGOs. 
 The second obligation – ‘to protect’ – is also a negative duty. 
It falls on the state, but it does not target state actors. Instead 
it focuses on the behavior of non-state parties. This means that 
citizens’ access to adequate food is protected by state parties 
from the harmful influence and interference of non-state actors, 
such as enterprises or individuals. The state must take positive 
action to protect the individual’s right and hinder third parties 
from interfering with it, for example by designing national legis-
lation governing maternity leave or by the promotion of breast-
milk substitutes. 
 The third requirement – ‘to fulfill’ – can be further divided 
into two duties. The duty “to facilitate” means actively pursuing 
policies that ensure people’s access to subsistence. Primarily, 
states are required to build an enabling environment consist-
ing of economic and social systems, laws and institutions that 
support the individual’s access to food and development. The 
elimination of gender-based discrimination or universal pri-
mary education can also be mentioned. Only under the second 
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Negative duty: the duty to refrain from doing something  

(in this case: refrain from interfering).

Positive duty: the obligation to take positive action.

Beneficiaries of a household feeding program in  
Mirjagonj Union, Bangladesh



table  1: Requirements under the Human Right to Adequate Food at different levels of society.8   

Level of Society | requirement 
under HRTAF

To respect To protect To facilitate To fulfill

Individual | household > Respect positive cultural

 habits in food, health, care

> Respect individual choices

Protect individual / 

household from any type 

of exploitation and 

deterioration of entitlements

necessary for 

nutrition security

> Facilitate transfer of

 knowledge/skills in

 relation to nutrition sector

 (capacity building) 

> Facilitate reducing poverty

 (access to social safety nets)

Facilitate community/district

situation assessment 

and analysis

Provide direct support 

to individuals/households

whose entitlements 

have broken down or 

are at risk

Community | district Respect establishment 

of democratic community

Protect communities and

areas from economic / 

cultural marginalization 

and exploitation

Reduce geographic 

disparities in

organizations resources

National Respect the role of NGOs

in poverty alleviation 

and nutrition

Protect individuals 

through legislation (Code 

of Marketing for Breastmilk

Substitutes; salt iodization;

maternity leave, food 

safety), regulatory system,

 food safety standards

> Ensure universal 

 primary education 

> Reduce gender-based

 constraints  

> Provide basic services 

 in health, agriculture, 

 water, sanitation 

> Incorporate nutrition

 in surveillance system

International Respect different ideologies

(culture, religion, habits)

> Protect countries from 

 the use of food as a 

 political weapon

> Protect civilians from 

 unacceptable suffering 

 in times of disaster 

Facilitate international

exchange and transfer of

information, expertise, and

experience in nutrition

> Assist victims of disasters,

 wars, other abuses

> Monitor the progress 

 in nutrition 
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part of the third obligation – the duty ‘to provide’ – is the state 
obliged to provide food or subsidies directly to individuals 
under specific circumstances. This latter obligation only takes 
effect if individuals are unable to provide food for themselves 
for reasons beyond their control (in the case, for instance, of 
natural disaster or particularly vulnerable groups). Under this 
requirement, the state is obliged, for example, to reduce geo-
graphic disparities in resources and to provide basic services 
in health and sanitation.
 These three requirements can be realized at different levels 
of society – individual / household, regional / community, na-
tional and international level. Table 1 shows the obligations 
under each requirement at each societal level.7  
 In the following sections, the WHO double-duty policy rec-
ommendations9 will be linked with the obligations under the 
HRTAF. As the last step, the connection between these policies 
and selected international nutrition targets will be shown. 

Exclusive breastfeeding in the first six months 
The importance of advocating for exclusive breastfeeding in the 
first six months has been accepted by the scientific community. 
This policy recommendation can be found under the require-
ment to respect at the individual/ household level, as the state 
is required to respect cultural habits and individual choices 
relating to food, health and care. On the other hand, there is 
also a link to the requirement to protect at the national level, 
as this obliges the state to protect the individual through leg-
islation concerning marketing or food labeling – such as the 
implementation of the Code of Marketing for Breastmilk Substi-
tutes. Furthermore, by strengthening the transfer of knowledge 
in relation to the nutrition sector and reducing gender-based 
constraints, breastfeeding behavior also falls under the re-
quirement to facilitate at the individual and national level, re-
spectively. Workplace policies enabling women to take breaks 
to breastfeed their children, or parental leave regulations, can 
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also have a positive impact on breastfeeding behavior. To sum 
up, strengthening breastfeeding has a far-reaching impact on 
the future health of an individual. Its relevance to the develop-
ment of a child is undeniable, and it falls under several require-
ments of the children’s right to adequate food. 

Improvement of early nutrition
The necessity of healthy nutrition, not only during breastfeed-
ing, but in general during early childhood, is the focus of the 
second policy recommendation. It can be categorized under the 
requirement to respect at the individual/household level, as 
the state is obliged to respect positive cultural values and indi-
vidual choices in relation to nutrition, health and care. It further 
falls under the requirement to protect at the national level, as 
legislative regulations concerning the marketing and labeling of 
foodstuffs can have a considerable impact on nutrition decisions 
for young children. 
 
Improvement of maternal nutrition and antenatal care
The role of maternal nutrition and health for the developing child 
is evident and is dependent on the reduction of discrimination 
against women. Such measures fall under the requirement to 
facilitate at the national level. The focus on the mother is further 
present under the requirement to facilitate at both the regional 
and national level, which require states to reduce geographic dis-
parities (roads, infrastructure) and provide basic health services.

 The first three WHO policy measures clearly focus on the 
importance of early nutrition for the development of the child. 
When designing specific policy interventions, special attention 
should be given to the crucial window of the first 1,000 days. 
Furthermore, they all show the important linkages between nu-
trition, children’s rights and gender issues, revealing the inter-
dependency of nutrition interventions and human rights.

Implementation of school food policies and programs 
There are many examples of school food programs and policies 

Complementary feeding at Kakuma Refugee Camp in Kenya 
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A Wayuu mother feeding her daughter in La Guajira,  
north Colombia



table 2: WHO recommendations with the potential  
to improve rates of overweight in childhood

SDG WHA WHO policies

Stunting, wasting 2.1, 2.2 1, 2 1, 2, 3, 4

Childhood mortality 3.2 4, 5, 6 1, 2, 3, 4, 5

Premature NCDs 3.4 3 5

Source: WHO, 2017

table 3: Overview over the links between policy recommendations, nutrition targets and the HRTAF requirements

WHO policy HRTAF requirement SDG WHA

Exclusive breastfeeding To respect (individual)

To protect (national)

To facilitate (national) 

2.1 end hunger

2.2 stunting, wasting

3.2 preventable deaths < 5

1, 2 stunting, wasting

4, 5, 6 anemia, exclusive 

breastfeeding, LBW

Early nutrition To respect (individual)

To protect (national)

To facilitate (national)

2.1 end hunger

2.2 stunting, wasting

3.2 preventable deaths < 5

1, 2 stunting, wasting

4, 5, 6 anemia, exclusive 

breastfeeding, LBW

Maternal nutrition, antenatal care To facilitate (national)

To fulfill (national)

2.1 end hunger

2.2 stunting, wasting

3.2 preventable deaths < 5

1, 2 stunting, wasting

4, 5, 6 anemia, exclusive 

breastfeeding, LBW

School food policies, programs To protect (national)

To facilitate (national)

To provide (individual) 

2.1 end hunger

2.2 stunting, wasting

3.2 preventable deaths < 5

1, 2 stunting, wasting

4, 5, 6 anemia, exclusive 

breastfeeding, LBW

Marketing To protect (national) 3.2 preventable deaths < 5

3.5 premature NCDs

4, 5, 6

3 childhood obesity 
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having positive effects on the nutrition status of children (World 
Food Programme, 2012).10 These measures are firstly covered by 
the requirement to protect at the national level, which oblig-
es the state to impose food standards and a regulatory system 
for marketing. Secondly, the requirement to facilitate at the 
national level shows an entry point for these interventions, as 
it states the importance of universal primary education. In case 
the entitlements of an individual (in this case a school child) 
have broken down or are at risk of breaking down, school food 
policies could oblige states to provide foods to the individual 
level directly. 

The regulation of marketing activities
The requirement to protect focuses on the non-interference of 
non-state actors and calls for regulation of the private sector at 
the national level. This covers the last policy recommendation of 
the WHO double duty – the call for marketing regulation. 

Connection to global development goals 
It is undeniable that all 17 Sustainable Development Goals (SDGs) 
have linkages with nutrition. SDG 2 specifically aims to end hunger 
(2.1), with a specific target on stunting and wasting reduction (2.2). 
SDG 3 is the goal of good health, and targets 3.2 and 3.4 focus on 
the preventable deaths of children under five and the reduction of 
premature mortality from NCDs, respectively (Table 2).  
 Another important set of global nutrition goals are the five 
targets formulated by the World Health Assembly (WHA), which 
are to be reached by 2025: a reduction of stunting, wasting, 
anemia in women in reproductive age and low birth weight, an 
increase in exclusive breastfeeding, and no increase in child-
hood overweight (Table 2).  Both the SDGs as well as the WHA 
targets focus on the double burden of malnutrition, as both 
undernutrition and overweight are covered. 
 SDG 2.1 and 2.2 and WHA targets 1 and 2 all present a reduc-
tion of stunting and wasting. One also cannot deny the impact 
of anemia in women, exclusive breastfeeding and low birth 
weight (WHA 4, 5, 6) on preventable deaths of children under 
five (SDG 3.2). And it is further clear that no increase in child-
hood overweight (WHA 3) can improve the rate of premature 
mortality from NCDs (SDG 3.4). 
 As a next step, one could also argue that these global nutrition 
goals can be reached, at least partly, with the WHO double-duty 
actions. Based on the Lancet Framework, exclusive breastfeed-
ing, early nutrition, maternal nutrition and antenatal care and 
school food policies (WHO policies 1, 2, 3, 4) can all lead to im-
proved nutrition and therefore bring about a positive impact on 
stunting, wasting and death rates of children under five. 
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Additionally, all five of the WHO recommendations have the po-
tential to improve the rates of childhood overweight that are 
linked to premature mortality from NCDs (see Table 2). 

Summary 
In conclusion, there are several links between the two selected 
sets of targets for global nutrition goals – the SDGs and the nu-
trition targets formulated by the World Health Assembly. These 
can be implemented, at least to a certain extent, with the WHO 
double-duty policy recommendations, which would lead to a 
reduction of the double burden of malnutrition (underweight 
and overweight/obesity). And as the first part of this paper has 
shown, these policy recommendations can be related to the re-
quirements under the children’s right to adequate food. There 
are three levels influencing each other: international nutrition 
targets; policy recommendations; and the human rights frame-
work, focusing especially on children’s rights (see Table 3).

“ States are required to take  
appropriate action towards the  
realization of all human rights”

 There is without doubt some criticism in relation to the 
practical applicability of the Convention of the Rights of the 
Child due to weak enforcement possibilities. However, states 
are still required to take appropriate action towards the realiza-
tion of all human rights. Although this article does not present 
groundbreaking new evidence, it does provide new insights into 
how existing ideas can be connected and used as a combined 
force to make a stronger case for good nutrition. Connections 
as such should be leveraged to remind governments of their 
human rights obligations when discussing the implementation 
of nutrition policies. This framework can additionally be used 
to make the private sector aware of duties in relation to the 
protection of children. Making a stronger multisector case for 
children’s rights is an important step to reach what might be the 
most important goal humanity faces today – a world free from 
malnutrition. 
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The Double Food and  
Environmental Pyramid   
Addressing the double burden of malnutrition  
and achieving the SDGs

2050 and nearly 100% in low-income countries to meet growing 
demands.1 At present, food production is falling short of meet-
ing nutritional requirements and guaranteeing long-term health 
for almost one-third of people worldwide.   
 The 17 Sustainable Development Goals (SDGs), adopted by 
the representatives of the 193 member states of the United Na-
tions, guide the actions of various stakeholders to guarantee 
long-term prosperity for people and the planet. They have food 
systems at their very core. From ending poverty and hunger to 
guaranteeing health and well-being, to responding to climate 
change and preserving life on land and under water, to more 

Introduction: challenges of the global food system
Global food systems currently face the unprecedented challenge 
of feeding a growing and increasingly urbanized population, 
with global food production expected to increase by 70% by 

Besides being nutritionally healthy, the Mediterranean Diet  
has been highlighted as rich in biodiversity

Key messages
 
>   The number of undernourished people in the world has 

risen to 821 million people, 2 billion people lack key micro-

nutrients and 2 billion people are overweight or obese and 

at risk of diseases related to overconsumption.

 

>   The agricultural sector accounts for one-third of greenhouse 

gas (GHG) emissions, for the largest share of freshwater 

withdrawals (70% on average) and for 90% of the water 

footprint of humanity, as well as 12% of land use. 

 

>   The food system is where the spheres of health and the 

environment intersect. The Double Pyramid shows that the 

foods with the lowest environmental impact are the same as 

those that are recommended for increased consumption. 

 

>   The link between nutrition and the environment is bidi-

rectional. Eating patterns impact the environment, but the 

environment can also impact dietary choices.

 

>   Food fundamentally connects people and the planet. Not 

only will the SDGs not be achieved if malnutrition persists, 

but the SDGs are also fundamental for reversing the current 

route of food systems, as they offer a vision of a sustainable, 

equitable and prosperous world where silos are broken  

and societal goals are pursued simultaneously.



figure 1: The Double Food and Environmental Pyramid

Source: Barilla Center for Food & Nutrition Foundation, 2015
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responsible production and consumption patterns, food and 
sustainable diets lie at the heart of the 2030 Agenda. However, 
we are far from achieving these global targets. 

“ Food and sustainable  
diets lie at the heart of  
the 2030 Agenda.”

 In 2017, the number of undernourished people rose to 821 
million people, up from 804 million in 2016.2 Globally, 151 
million children under the age of five are stunted, too short for 
their age, and 51 million children under the age of five are wast-
ed, too light for their height.4 At the same time, 2 billion peo-
ple lack key micronutrients3 with iron, iodine, folate, vitamin A 
and zinc deficiencies being the most widespread micronutrient 
deficiencies (MNDs).5 A lack of these essential vitamins and 
minerals often results in ‘hidden hunger,’ where the signs of 
undernutrition and hunger are less visible.6 Low- and mid-
dle-income countries have the highest burden of MNDs; how-
ever, underestimated MNDs pose health risks in high-income 
economy settings as well.5 The other side of the coin is the 

excess of food intake, with 2 billion people who are overweight 
or obese and at risk of diseases related to overconsumption. 
On a global scale, obesity has nearly tripled since 1975, while 
there has been a more than tenfold increase in the number of 
obese children and adolescents aged 5–19 years in the past 
four decades.3,4

“ The agricultural sector  
is in the spotlight, with an  
urgent need for change”

 Against this background, the agricultural sector is in the 
spotlight, with an urgent need for change and calls for global 
action. Faced with the challenge of providing adequate and nu-
tritious food for the world population, the sector accounts for 
one-third of greenhouse gas (GHG) emissions. Agricultural pro-
duction is also intensive from a water and land point of view. It 
accounts for the largest share of freshwater withdrawals (70% 
on average)7 and an astonishing 90% of the water footprint of 
humanity,8 as well as 12% of land use.1 The agricultural sector, 
together with forestry and other land users, is responsible for 
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about a quarter of human-made GHG emissions due to defor-
estation and agricultural emissions from livestock, soil and nu-
trient management.9 The composition of diets determines the 
environmental impact of food. Global average dietary GHG emis-
sions from crop and livestock production will increase by 32% 
between 2009 and 2050, on a per capita level, if global dietary 
patterns continue in line with current trends.10

 Importantly, over the last 30 to 40 years, energy-dense foods 
have become cheaper, more affordable and more available, com-
pared to fruits and vegetables. Energy-dense food cheapness has 
proved to be problematic and has become linked to both food 
waste and overconsumption.11,12 

Sustainable and healthy diets: the Double Pyramid
The food system is where the spheres of health and the environ-
ment intersect. The need to address environmental and nutri-
tional issues has led to a growing interest in identifying strate-
gies aimed at promoting healthy and sustainable diets, defined 
as “diets with low environmental impacts which contribute to 
food and nutrition security and to healthy life for present and 
future generations”13 and which optimize food quality, health, 
environment, sociocultural values, economy and governance.11

 The Food and Environmental Double Pyramid (DP) devel-
oped by the Barilla Center for Food & Nutrition (Figure 1) pro-
vides a tool for informing and educating citizens on how to eat 
in a healthy and sustainable way. Food items are arranged ac-
cording to their contribution to a healthy diet (left pyramid) and 
their environmental impact (right pyramid). The food section of 
the DP was derived by pooling different international nutrition-
al guidelines that can be traced back to the model known as 
the Mediterranean Diet, explicitly cited by FAO as an exemplary 
sustainable diet12 and internationally recognized as a compass 
for a healthy diet, regardless of how the model is interpreted, 
according to different geographic locations, cultures and tradi-
tions.14 It is widely upheld that high adherence to the Mediterra-
nean Diet can lead to tangible health benefits, including reduced 
incidence of cardiovascular diseases, metabolic conditions and 
certain types of cancer.

“ The nutritional pyramid encourages 
a high daily consumption of fruits 
and vegetables, legumes, nuts, extra 
virgin olive oil and cereals”

 
 The nutritional pyramid encourages a high daily consump-
tion of fruits and vegetables, legumes, nuts, extra virgin olive oil 
and cereals (50% of which are wholegrain), a moderate, week-

ly consumption of fish and dairy products and white meat and 
a low, occasional consumption of red meat and foods high in 
sugar content. The environmental (inverted) pyramid has been 
built in relation to the environmental impact of food, in terms of 
ecological footprint, listing the items that have a higher impact 
at the top and those with a lower impact at the bottom. The eco-
logical footprint measures the assets that are required to pro-
duce the natural resources that a given population or individual 
consumes (e.g., plant-based food, livestock and fish products) as 
well as to absorb its waste.15 

 The DP clearly shows that the foods with the lowest envi-
ronmental impact are the same as those that nutritionists rec-
ommend for greater consumption, while those with a higher 
environmental footprint are those that should be consumed in 
moderation.14 Food behavior change has been recognized as sig-
nificant for improving the status of the environment16 together 
with improving public health. 

Pathways towards better food systems
As previously stated, the link between nutrition and the environ-
ment is bidirectional. Eating patterns impact the environment, 
but the environment can also impact dietary choices. Besides 
the above-mentioned effects on human health and the envi-
ronment, sustainable diets can be considered a precondition 
for long-term food security.17 The environment, and especially 
climate and the presence of natural resources, are a precondi-
tion for the availability of food as well as the preservation of 
biodiversity.18

“  One of the basic principles  
of nutrition is dietary diversity”

Nuts and spices can add variety and interest  
to a diet low in meat
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Besides being nutritionally healthy, the Mediterranean Diet has 
been highlighted as rich in biodiversity.6 The preservation of 
biodiversity can play a significant role as a strategy for foster-
ing sustainable agricultural development and food security, as 
well as protecting against malnutrition.19 The recognition of the 
value of biodiversity for improved nutrition is one component 
of the shifting paradigm in approaches to malnutrition. From a 
nutritional standpoint, biodiversity is intended as a variety of 
food and nutrients with a focus on wild and gathered species, 
and underutilized and underexploited food resources, leading 
to one of the basic principles of nutrition: dietary diversity.19

 Past efforts to address micronutrient deficiencies have 
largely been based on a medical model, focused on dietary for-
tification and supplementation, or on increasing the micronu-
trient content of staple crops (biofortification). While all these 
approaches have their merits, agricultural biodiversity has the 
potential to provide a valuable complement. It has been rec-
ognized that increasing the availability and consumption of a 
variety of micronutrient-rich foods will not only have a positive 
effect on micronutrient status but also contribute to improved 
nutrition in general.20 This approach goes beyond the use of spe-
cific food components, looking into including greater diversity 
of nutrient-dense foods. A food-based approach can effectively 
deliver improved nutrition, with micronutrients and other im-
portant components, such as fiber,21 in the context of different 
forms of malnutrition.
 Despite the evidence backing the health and environmen-
tal benefits of the Mediterranean Diet, the nutrition transition 
is increasingly common as more countries shift towards more 
Western-style diets involving increased consumption of meat, 
sugar, fats, and processed foods and beverages.22,23 At the same 
time, the scarcity of resources, compounded by the effects of 
climate change, lends urgency to the call for new, innovative, 
and sustainable practices at the agricultural level. A number of 

studies have suggested that demand-side approaches may be 
more effective than technical agricultural mitigation options 
in reducing global emissions.24 Some authors have suggested 
that only with a significant reduction in demand will it be pos-
sible to prevent an increase in agricultural expansion and ag-
riculture-related GHG emissions.25 It has been suggested that 
the reduction of meat consumption could be achieved through 
the application of economic incentives (e.g., a carbon tax), and 
the livestock sector should be included into a comprehensive 
climate mitigation policy.26 For instance, Mexico introduced in 
2014 a sugar-sweetened beverages tax of 1 peso per liter as a 
response to the alarming overweight and obesity trends (affect-
ing 70% of total population), with the largest decreases in pur-
chases of soft drinks in the poorest households.27 These inter-
ventions need to be coupled with policy instruments focused on 
increasing awareness through education on healthier food and 
lifestyle choices, particularly for children, to effectively achieve 
an improvement in public health. Moreover, the externalities of 
agri-food systems should also be unraveled and accounted for in 
order to understand the true (and huge) hidden cost of food.28 
These mitigation options may be especially relevant to high-in-
come countries, and they require sound commitment at the pol-
icy level. In low- and middle-income countries, the challenge is 
to overcome food insecurity and malnutrition by ensuring equi-
table access to a sustainable and nutritious diet.

“ The SDGs are key to reversing the 
current direction of food systems”

Not only will the SDGs not be realized if malnutrition persists, 
but the SDGs themselves are key to reversing the current direc-
tion of food systems. Guaranteeing nutritious, safe, and sus-
tainable food can result in collaborative work in the sectors of 

Some of the key flavors in the Mediterranean Diet. It is widely upheld that high adherence to the  
Mediterranean Diet can lead to tangible health benefits.
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health, education, water, land and agriculture, access to resourc-
es, women’s empowerment and many other sectors. Transforma-
tive actions are needed for global diets to converge and to meet 
the international climate change mitigation target of 2 °C.29 This 
may require recognition and agreement over internationally har-
monized guidelines30 that outline what a sustainable and nutri-
tious diet in the 21st century should look like for both health and 
sustainability outcomes.

Correspondence: Fondazione Barilla Center for Food &  
Nutrition, Via Madre Teresa di Calcutta, 3/a – 43121 Parma, Italy 
Email: marta.antonelli@external.barillacfn.com;  
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A New Framework for  
Public-Private Partnership 
for Nutrition  
Improving food and beverage industry  
alignment with societal needs

Key messages
 
>   Food systems are central to the challenges of  

malnutrition in its three modalities, as well as to the  

approaches to address them; the private sector – from  

multinationals to smallholder farmers – is the engine  

that drives food systems. 

 

>   The food and beverage (F&B) industry plays a unique  

role in shaping consumer access and choice, and improving 

its alignment with societal needs will contribute to  

addressing the triple burden of malnutrition.

 

>   There are four critical areas in which F&B companies  

can contribute the most to nutrition outcomes: product  

portfolio, product labeling, marketing communications  

and practices and availability and affordability for  

low-income consumers.

 

>   Key to improving this alignment is a systemic, locally  

driven approach that addresses these critical areas,  

encompasses all three modalities of malnutrition and 

includes both ‘do good’ and ‘do no harm’ actions.

 

>   A new framework for Public-Private Partnership for  

Nutrition (PPP4N) offers a holistic approach to more  

effectively engaging the F&B industry in the journey  

to a world free from malnutrition.

The challenge
Despite the progress made over the past few decades, malnu-
trition remains a leading global challenge and a major obstacle 
to achieving the Sustainable Development Goals. Eighty-eight 
percent of all countries face a serious burden of at least two of 
the three forms of malnutrition – undernutrition, micronutrient 
deficiencies and overweight/obesity.1  Worldwide, stunting still 
affects 155 million children, and 52 million children are wasted. 
Two billion people are micronutrient-deficient, while another 
2  billion adults and 41 million children are overweight or obese.1 
The global community is off-course to meet the agreed-upon 
global nutrition targets.
 Central to the challenges of malnutrition in its three modal-
ities, as well as to the approaches to address them, are food 
systems. Food systems – the set of processes of production, pro-
cessing, marketing, distribution, purchasing and consumption of 
food, together with the consumer practices, resources and institu-
tions in these processes – are major determinants of food quality 
and choices and consequently nutritional status and health. The 



figure 1: Obesity and overweight are now a global epidemic affecting 2 billion people
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figure 2: Performance of the 18 largest F&B companies on the issue of addressing undernutrition
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figure 3: Limited alignment of the F&B industry with societal needs is one of the factors contributing  
to the triple burden of malnutrition
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private sector – from multinationals to smallholder farmers – is 
the engine that drives food systems, with the food and beverage 
(F&B) industry playing a unique and powerful role. The F&B sector 
has a disproportional impact on nutrition and health outcomes, 
as the ‘nutrition transition’ in low and middle-income countries 
(LMICs) has shown, with increased consumption of sugar, fats, re-
fined grains and highly processed foods.2 In LMICs, F&B industry 
products represent a growing share of local diets, driven by ur-
banization, rising incomes, maturing supply chains and increas-
ing demand for processed foods due to their convenience and 
extended shelf life. Though taking place at a faster pace in cities, 
this transition is increasingly reaching rural areas. 
 The associated global obesity epidemic,3 which has engulfed 
high-income countries (HICs) and LMICs alike, is costing the 
world an estimated US$2 trillion annually.4 Noncommunicable 
diseases (NCDs) now account for 68% of all deaths worldwide,5 
with three of the four most prevalent ones – cardiovascular 
diseases, cancers and diabetes – being associated with diets.6 
As highlighted in the recent World Health Organization (WHO) 
Saving Lives, Spending Less report, NCDs have become an is-
sue of equity, disproportionately affecting LMICs. Two-thirds of 
NCD-associated deaths occur in LMICs, which also happen to 
be where two-thirds of overweight or obese people live. More 
than 340 million children and adolescents aged 5–19 were 
overweight or obese in 2016. Should present trends continue, 
child and adolescent obesity will surpass moderate and severe 
underweight by 2022.7 Some estimates put the toll imposed by 
obesity and associated diseases on national healthcare systems 
in developed countries at up to 20% of total healthcare spend.4 
The global community may well have reached a tipping point 

with the accumulating evidence on the global and serious nature 
of overweight and obesity and their major contribution to the 
increasing burden of NCDs and premature death. Urgent, com-
prehensive and systematic action is called for now to reverse 
this tide, as highlighted in Figure 1.

“ Noncommunicable diseases  
have become an issue of equity”

 
 Together with consumer choices and lifestyles, the F&B sec-
tor’s influence on these trends and burden is undeniable. More-
over, the industry’s contribution to reducing undernutrition and 
micronutrient deficiencies has been insufficient, with numerous 
missed opportunities to help address these burdens across 
countries and markets. The ATNI Global Index 2018 points out 
that less than a third of more than 23,000 products marketed by 
the top F&B companies in the world can be classified as healthy.8 

Only five out of 18 surveyed F&B giants have shown commitment 
to marketing strategies aimed at reaching undernourished popu-
lations. Figure 2 shows the performance of these 18 companies 
on the issue of addressing undernutrition. Figure 3 shows the 
causal chain linking the industry’s limited alignment with socie-
tal needs with malnutrition and its burden on health systems.

Levers and moves for improvement
Five key levers can be employed by society to improve the F&B 
sector’s contribution to nutrition and health: (1) incentives; (2) 
a favorable enabling environment; (3) consumer education and 



Food environments are often crowded with  
nutrient-poor products
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demand; (4) safety net procurement; and (5) direct pressure 
and accountability from consumers, grassroots organizations, 
high-value employees and investors. Incentives through vari-
ous policies can be strong inducers of positive action by pri-
vate-sector actors. Tax policy, for example, can both incentivize 
increased availability of affordable nutritious foods and discour-
age production and consumption of poor-quality foods. A favor-
able enabling environment, primarily instituted by the public 
sector, can reward F&B players that contribute to public health 
and discourage or penalize those that do not. Consumer educa-
tion and demand can pull the whole food value chain towards 
sustainable diets and compel companies to offer a nutritious, 
sustainable and ethical product portfolio. The recent clean-label 
movement in HICs9 illustrates the power of consumers to cata-
lyze major industry shifts. As institutional buyers such as nation-
al governments and multilateral agencies step in to ensure that 
the poorest of the poor are covered, they contribute to the via-
bility and sustainability of nutrition-minded companies. Last but 
not least, the voice of society through various actors and chan-
nels can both inhibit the most egregious corporate missteps in 
the short term and promote long-term steering and investment 
in a nutrition-positive direction. An auspiciously growing trend 
are right-minded nudges on firms from large individual and insti-
tutional investors, including asset managers and pension funds, 
as highlighted by a letter from the CEO of BlackRock, the world’s 
largest asset manager, to his fellow executives in the companies 
in BlackRock’s portfolio.
 A number of industry initiatives and public-private partner-
ships have made valuable contributions to improving nutrition 
outcomes through product reformulation, improved labeling 
standards, restrictions on marketing and distribution to vulnera-
ble groups and disincentives to consumption of poor nutritional 
value products of such as sugar-sweetened beverages. In LMICs, 

these efforts have concentrated on food safety or fortification of 
staple foods (flour, rice, oil) and condiments with micronutri-
ents. Some of them, including the OBAASIMA program in Ghana, 
have applied a demand-driven approach, with the use of a ‘qual-
ity seal’ logo to distinguish products meeting nutrient profile 
(sugar, salt, saturated fat) and fortification standards.
 Today, LMICs grapple with the full spectrum of malnutrition 
challenges, with a persistent burden of undernutrition and mi-
cronutrient deficiencies combined with a rising tide of over-
weight and obesity. The aforementioned tipping point of aware-
ness may well represent a leapfrogging opportunity for LMICs as 
their food systems develop and their maturing F&B industries 
have the chance to better align their strategy and investments 
with societal needs, thus avoiding the enormous burden this 
misalignment has imposed elsewhere. Key to this alignment is a 
systemic approach that applies the five key levers, encompasses 
all three modalities of malnutrition, includes actions that both 
promote the consumption of nutrient-dense foods and reduce 
that of poor-quality products, and addresses the critical areas 
in which F&B companies can make the greatest difference to nu-
trition outcomes: product portfolio, product labeling, marketing 
communications and practices and availability and affordability 
for low-income consumers. 

The opportunity
Improving alignment of the F&B industry with societal goals is 
an overdue imperative with substantial benefits:

>  Greater availability of nutritionally improved  
F&B products in LMIC markets

>  Greater accessibility of nutritious products to under- 
nourished populations and the population in general

>  Better informed consumers making healthier choices

>  Greater transparency and accountability in the  
local food system

>  A stronger local F&B industry that is more attractive  
to investors, impact-oriented or otherwise

>  A better nourished and healthier society.

Figure 4 shows the simplified theory of change linking im-
proved F&B industry alignment with societal needs to a health-
ier society. 
 This provides the motivation for a new framework for Public-
Private Partnership for Nutrition (PPP4N). PPP4N’s design is 
based on the following principles:



figure 4: Limited alignment of the F&B industry with societal needs is one of the factors contributing  
to the triple burden of malnutrition
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>  Build on the successes and lessons from relevant efforts  
so far, including initiatives to address malnutrition in all its 
forms and to increase transparency and accountability in 
the food system

>  Take an ‘inside-out’ rather than ‘outside-in’ approach,  
flexibly engaging local players in a co-design process in 
which priorities and strategy are defined by local societal 
needs, public policies and contextual realities

>  Engage all relevant agencies (health, industry, trade,  
agriculture, development, regulators) and capitalize on  
all public-sector levers (credit, taxes, procurement,  
subsidies, education)

>  Follow an ‘engage first, regulate later’ approach to the  
F&B industry and a ‘carrots and sticks, plus feed’  

logic – a de-risking combination of incentives and  
accountability with capacity building through infusions  
of intellectual capital (technical and management  
advisory support and training) and financial capital (loans,  
equity investment, hybrid financing) to locally operating 
F&B companies

>  Involve the development and academic sectors, including 
consumer unions, and empower individual consumers 
through education and access to nutritious foods

>  Include a transparent, publicly accountable governance 
system, with independent verification, monitoring and 
evaluation.

The scope of PPP4N is defined by the three dimensions on which 
it engages F&B companies:

The Theory of Change

Impact

Outputs

Inputs

Supply

Enabling Environment

Demand

Outcome



table 1: Illustrative components of a full-blown PPP4N implementation

table 2: The PPP4N framework value proposition for the various stakeholders

Stakeholder Value proposition

Public sector  > Progress towards SDGs 2, 3, 12 (sustainable consumption and production)

 > Substantial savings on publicly funded healthcare 

 > A better nourished, healthier and more productive society

F&B companies  > Increased demand for value-added, nutritious products

 > Access to intellectual and financial capital for innovation and growth

 > Greater consumer trust and brand recognition

 > Improved contribution to social good through a shared value approach

Consumers  > Awareness of and access to healthier food and beverage options

 > Enhanced education on nutrition for health

 > Improved overall nutrition, health status and life expectancy

Financial and intellectual

capital providers

 > Socially responsible investment opportunity in a growing industry

 > Alignment with mission and strategic goals (impact investors, venture philanthropists, intellectual capital providers)

Development partners  > Alignment with mission and strategic goals

 > Potential funding/project opportunities

 > Greater engagement with the private sector, including intellectual and financial capital providers

Area Nutrition-positive front Nutrition-negative front

Product Portfolio   Fortification

  New product development

 Reduction in NCD-inducing ingredients

 Prevention of foodborne disease

Product reformulation

Product Labeling   Nutrition facts labeling

  Quality seals

Removal of unsound claims

Front-of-pack labeling

Marketing Practices   Increased marketing of local nutritious products Restrictions on marketing to children

                                Responsible marketing across all media and channels

                                Behavior change campaigns

Distribution   Product and pricing strategy to reach vulnerable populations

  Subsidies/tax incentives for nutritious foods

  Voucher programs

 Sugar/sugary beverage taxation

 Restrictions on unhealthy food distribution in schools and 

 other public sector channels
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>  Three malnutrition burdens: undernutrition,  
micronutrient deficiencies and overweight/obesity

>  Four core areas: product portfolio, product labeling,  
marketing practices and distribution

>  Two action fronts: nutrition-positive (‘do good’: increase con-
sumption of or educate about nutritious foods and diets) and 
nutrition-negative (‘do no harm’: discourage/reduce consump-
tion of or educate about unhealthy food products, ingredients 
and diets and address misinformation on nutrition).

 Thus, a full-blown PPP4N implementation will address mal-
nutrition in its three modalities, all four core areas, and actions 
on both the nutrition-positive and nutrition-negative fronts, as 
illustrated in Table 1. The value proposition for the various 
PPP4N stakeholders is shown in Table 2.

The approach
PPP4N is best suited for LMICs combining reasonably good 
governance, a maturing F&B industry and a significant bur-
den of malnutrition. Countries with poor governance lack the 
capabilities to effectively implement the framework, while an 



figure 5: PPP4N framework implementation
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already mature industry is much more locked into portfolios 
and strategies driven by their capital investments over many 
years. Implementing PPP4N requires collaboratively engaging 
stakeholders from all sectors and civil society, as illustrated in 
Figure 5. 
 Making the PPP4N framework operational involves the fol-
lowing steps:

1.  Engage the public sector at the highest relevant  
level possible (e.g., the country’s ‘Nutrition Czar’). Ensure 
relevant agencies, including the local regulator, are on 
board and ready to bring to bear incentives, consumer 
education and demand generation for nutritious products. 
Lay out the range of initiative options and co-develop  
the strategy based on local priorities, policies and  
programs (see Figure 6).

2.  In the initial phase, for reasons of scale, reach and  
capability depth, engage multinationals and large national 
companies operating in the local F&B market. Bring to the 
table ideally between three and seven players with a rele-
vant product portfolio to establish the scope and objectives 
of the PPP4N implementation. Mid-sized and small local 
companies are to be involved gradually at a later stage, 
once the PPP4N foundation has been laid.

3.  Negotiate initiatives and priorities with the  
F&B companies into a multiyear roadmap that starts  
with a 12- to 18-month pilot with specific goals and  
targets (see Figure 7).

4.  Establish clear governance, management and accountability 
systems for the implementation. The latter may benefit from 
the methods and tools developed by the Access to Nutrition 
Index (ATNI)8 platform.

5.  Consider developing a brand architecture that can signal 
alignment with public health and nutrition priorities at both 
the company and product category levels.

6.  Implement the pilot and refine planning for each stage 
based on the learnings of the preceding stage.

Although the supply chain feeding into F&B companies and 
distribution channels in the local food environment are im-
portant players, they should be engaged in a subsequent 
phase, once the PPP4N foundation has been established, given 
the complexity of successfully implementing the initial scope. 
An example of potential engagement of the supply chain would 
be sourcing of healthier or safer ingredients for product re-
formulations; distribution channels can play a role through 



figure 6: Illustrative contextual analysis of initiatives for prioritization

figure 7: Illustrative PPP4N multiyear implementation roadmap 
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Lay the foundation, 
build capabilities,  
secure quick wins 
(18 months)

Implement higher  
impact and more  
complex initiatives 
(18–24 months)

Engage mid-size  
companies, suppliers 
and channels 
(18–24 months)



SIGHT AND LIFE | VOL. 32(2) | 2018 139A NEW FRAMEWORK FOR PUBLIC-PRIVATE PARTNERSHIP FOR NUTRITION

choice architecture and other point-of-purchase actions, pri-
vate labels and pricing and eventually food service industry 
participation. 

“ The PPP4N framework  
is essentially a hypothesis to be  
tested and refined”

Let’s fasten our seat belts towards a healthier world
The PPP4N framework is essentially a hypothesis to be tested 
and refined, and one among a number of potential approaches 
to engaging the food and beverage industry for societal ben-
efit. It draws on past and recent experiences to inspire prog-
ress towards that goal. As of September 2018, an initiative to 
implement the PPP4N framework in Rwanda is being consid-
ered by the government of that country, under the auspices 
of the National Early Childhood Development Program, the 
cross-agency endeavor that coordinates all nutrition actions 
in Rwanda. The intent is to convene a task force consisting of 
representatives of several agencies and the Rwanda Consumer 
Association to prioritize initiatives and scope out a pilot imple-
mentation as part of a multiyear roadmap. The next step will 
be to bring some of the largest F&B companies marketing their 
products in the Rwandan market to the table to agree on pilot 
scope and targets.
 Improving alignment of the F&B sector with societal needs 

– the goal of the PPP4N framework – is a long, winding and over-
due journey, which will ultimately benefit all individuals in all 
countries, as consumers, suppliers, employees, or shareholders, 
as well as the planet. Let’s embark on this likely bumpy ride and 
step on the gas: a healthier, happier and more productive world 
awaits us and future generations.

Correspondence: Peiman Milani,  
Global Lead, Public-Private Partnerships, Sight and Life,  
PO Box 2116, Basel, 4002, Switzerland 
Email: peiman.milani@sightandlife.org
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Jonathan Steffen 
Jonathan Steffen Limited, Cambridge, UK

The Hongerwinter
Arguably no study in the history of nutrition science bears this 
out as clearly as the Dutch Hunger Winter Study – the most-
studied famine in the literature on the long-term effects of mal-
nutrition in utero.2 Robert S. Scholte and coauthors of a discus-
sion paper on the subject provide an excellent summary of the 
historical context that gave rise to the Hongerwinter, as it is 
known in Dutch:

 “ In the fall of 1944, towards the end of World War II, 
parts of the south of the Netherlands had been liber-
ated by Allied forces, whereas the other parts were still 
occupied by German forces. The London-based ‘Dutch 
government in exile’ called out a railroad strike in the 
occupied parts in order to support Allied military ad-
vances and in order to display its authority over the 
nation. As a reaction, the occupying forces initiated an 
embargo that prohibited food transports to the densely 
populated western part of the country, i.e. the provinces 
of North and South Holland and Utrecht. The decision 
by Allied Command to postpone the liberalization of the 
Netherlands and instead move east towards the German 
mainland caused a military stalemate in the western 
part of the Netherlands that lasted until the end of the 
war (European Theater) in May 1945. The effects of the 
food transport embargo were exacerbated by the early 
onset of a harsh winter, the freezing of the waterways, 
the generally bad state of transport infrastructure, and 
a naval trade blockade. As a result, the western part of 
the country was closed off from any imports of food, fuel, 
medication, etc. This caused a famine in the western 
part that was particularly severe in the cities (Stein et 
al., 1975). The situation lasted until the end of the oc-
cupation, which coincided with the end of World War II 
in Europe (early May 1945).”3 

If the global nutrition community appears to agree on one thing 
at present, it is that the first 1,000 days of life matter. “The first 
1,000 days, from conception to 2 years of age,” write the authors 
of The Biology of the First 1,000 Days, “is a critical window of 
growth and development. Exposures to dietary, environmental, 
hormonal and other stressors during this period have been as-
sociated with an increased risk of health outcomes. Researchers 
using cell culture, animal models, and humans have identified 
this time as a period of rapid physiological change and plasticity 
with significant potential for lasting effects. As such, interven-
tions during the first 1,000 days will have the greatest impact 
on outcomes, particularly in low- and middle-income countries 
where the need is greatest.”1 

“  You Are What  
Your Mother Ate” 
The Dutch Hunger Winter Study

A severely malnourished infant in the Hunger Winter,  
photographed on May 31, 1945
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Starting in November 1944 and lasting approximately five 
months, this systematic attempt to starve a civilian population 
into submission was to claim over 20,000 lives before eventu-
ally food supplies were restored via the intervention of the Al-
lies.4 “At one point the population was trying to survive on only 
about 30 percent of the normal daily calorie intake,” writes Prof. 
Nessa Carey in her 2012 study of the subject. “People ate grass 
and tulip bulbs, and burned every scrap of furniture they could 
get their hands on, in a desperate effort to stay alive.”5 

“ At the end of the war,  
our hunger drove my parents to  
exchange the grand piano and  
their gold wedding rings to provide 
food for their children”

 The account of Pieter van Marken, who was a teenager in Hol-
land during World War II, brings the plight of the Dutch popula-
tion vividly to life:

 “ At the end of the war, our hunger drove my parents to 
exchange the grand piano and their gold wedding rings 

to provide food for their children … For quite a time, 
we had a good food reserve [in the cellar], but finally 
everything ran out. And the shops finally, in the winter 
of 1944, had nothing. No milk, no bread, eggs, fruit or 
vegetables or all the other grocery terms one takes for 
granted. There was a soup kitchen somewhere, serving 
a sort of horrible thin vegetable soup. Not exactly fill-
ing, but even the soup kitchen ceased to operate at the 
beginning of 1945. We preserved energy by lying down, 
mostly … I went on long bicycle rides, on food raids. 

‘Hongertochten’ or literally, hunger trips, they were 
called, to get food. You went to so-called ‘friendly’ or 
‘good’ farmers to collect wheat. Other ‘bad’ and greedy 
farmers collected a fortune for their food … You would 
cycle for hours in the biting cold and then you stood in 
long queues for hours in the snow and the cold, to end 
up collecting perhaps only a pound of wheat. At home, 
this was ground into flour to make bread with, in a sort 
of coffee grinder-sized mill, screwed onto the window 
sill. We also desperately ate ground tulip bulbs; I re-
member you had to take out the green core, which was 
poisonous, but the cake which was made of ground tu-
lip bulbs was edible in comparison to the raw grated 
sugar beet boiled into a kind of porridge. Awful stuff, 
that. It had such an awful taste.” 6 
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Dutch citizens tear up the sleepers from tramlines to burn as fuel
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Operation Manna/Chowhound
The Hongerwinter came to an end on May 6, 1945, one day after 
the capitulation of the German forces. In what the British called 
‘Operation Manna’ and the Americans ‘Operation Chowhound,’ 
Allied planes dropped food over the Netherlands. Pieter van 
Marken recalls:

 “ I ‘helped’ collect the food, and I had positioned myself 
on a barge in the canal – the ‘Ringvaart’ – adjoining 
[Schipol] airfield. Others came to offload the sacks of 
food they had collected on the fields and runways, load-
ed on primitive vehicles. I helped offload the sacks into 
the barge. I remember the tins of butter burst open and 
the sacks of sugar and broken tins of bacon. Dipping my 

fingers into the butter and the sugar, I gorged myself 
on this as well as scooping and eating the bacon out 
of the broken tins. Everybody else did the same thing. 
Gorgeous. The RAF had dropped tins of hard biscuits – 
emergency rations – and tins of corned – ‘bully’ – beef. 
I came to love corned beef. Everything was subsequent-
ly distributed. Soon after, we also got rationing tickets 
to collect so-called ‘Swedish bread’, bread made from 
Swedish flour. Originally I thought that the loaves had 
also been dropped by air but it is only recently that I 
found out that the bread was made from the flour the 
Swedes had sent by ship. Beautiful white loaves. We 
also got margarine to go with it. You can't imagine what 
a glorious taste a slice of that white bread and marga-
rine had. You had to stand in a long queue at the bakery 
shop to collect your bread rations. But you didn't mind. 
Thank you again, Sweden.” 7 

“ You can’t imagine  
what a glorious taste  
a slice of that white bread  
and margarine had”

 
In his report Starvation in Western Holland 1945, Sir Jack Cecil 
Drummond – the architect of the rationing policy that had kept 
Great Britain from starvation during the German U-boat block-
ade, and who oversaw British efforts to help the Dutch popula-
tion recover from the Hunger Winter – gave a precise descrip-
tion of the damage that had been inflicted on the populace, and 
of the initial remedial measures that were taken to restore them 
to health:

A composite picture of a daily ration of food for the  
Dutch populace during the Hunger Winter
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table  1: Size at birth according to exposure to famine in specific trimesters among births in midwife training schools  
in Amsterdam and Rotterdam, 1943–19469

Reference births 1943 Third trimester births
1 February 1945 – 30 June 1945

Amsterdam Rotterdam Amsterdam Rotterdam

n = 161 n = 163 n = 236 n = 299

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Birthweight (g) 3383 (462) 3461 (466) 3098 (442) 3148(443)

Length (cm) 50.8 (1.8) 50.6 (1.8) 49.8 (2.0) 49.9 (2.3)

Head circumference (cm) 35.5 (1.7) 35.5 (1.8) 34.5 (1.6) 34.5 (1.7)

Systematic sample of ~15 births/month at each institution in reference period, all births during famine.

Famine exposure defined as a mean ration of  1000 kcal/day over the trimester.
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 “ Dietary surveys indicated that on and just before libera-
tion the average food consumed per person contained 
about 1,000 calories daily. Those unable to forage for 
themselves obtained only the bare rations, equivalent 
to about 500 calories. Between the second and third 
week after liberation, rations increased to about 2,000 
calories daily for the normal consumer. Some 200,000 
persons, representing about 10 per cent of the popu-
lation of the cities, were found to be seriously under-
nourished: of these some 2,500 were admitted to hos-
pital, while the remainder were given, as out-patients, 
a supplementary ration of high protein content provid-
ing 1,500 calories. In the early phase of relief about 10 
per cent of those admitted to hospital died. Three types 
of death were observed: (1) sudden unexplained, early 
after admission to hospital; (2) unexpected, after the 

patient appeared to be recovering, a turn for the worse 
leading to death in about an hour; (3) a slow death, the 
patient lapsing into coma, as in any exhausting disease. 
In most cases bronchopneumonia was found at autop-
sy; some showed atrophy of the liver, heart and spleen.  
 All the patients complained of bodily and mental ex-
haustion, of dizziness, and of a tendency to collapse if 
they remained standing for long. Nearly always there 
had been periods of diarrhea. Emaciation was the most 
striking feature. Hunger edema occurred, but not in 
the majority of the patients. No definite signs of vita-
min deficiency were found. The body temperature was 
low with a tendency to poikilothermia. All the patients 
were anemic, the hemoglobin usually being about 11 
gm. per 100 ml. with a color index of 1; cases of marked 
anemia occurred, usually in seriously ill patients. Bone 
dystrophies were observed in some starved patients.  
 Treatment with protein hydrolysates was tried, but 
met with little success, partly because they were disa-
greeable to take, and provoked vomiting unless given in 
large volumes of fluid. 

“ The Dutch Hunger Winter  
has served as an unplanned  
experiment in human health”

     Hydrolysates in low concentration and amounts had lit-
tle effect on edema, adynamia or apathy: 2 liters of a 
7.5–10 per cent hydrolysate had a moderately good ef-
fect. A pappy diet containing 80 g of protein (mainly as 
skimmed milk powder) and 2,000 calories was well tol-
erated, led to disappearance of edema but too little gain 
in weight. The best results were obtained with a diet of 
300 g of protein (no hydrolysate) and 3, 200 calories. 

Dutch citizens gathered around an airdrop of vital food supplies 
provided by the Allies in Operation Manna/Chowhound.
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Second trimester births
1 May 1945 – 30 September 1945

First trimester births 
1 August 1945 – 31 December 1945

Peri-conceptional births
1 November 1945 – 31 March 1946

Amsterdam Rotterdam Amsterdam Rotterdam Amsterdam Rotterdam

n = 304 n = 275 n = 135 n = 173 n = 183 n = 268

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

3231 (473) 3329 (485)* 3359 (448) 3495 (492)* 3408 (451) 3461 (532)

50.4 (2.2) 50.6 (2.3) 50.8 (2.1) 50.4 (2.2) 50.8 (1.9) 50.3 (2.4)**

35.0 (1.6) 35.1 (1.7) 35.4 (1.6) 35.5 (1.7) 35.3 (1.6) 35.3 (2.1)

Period of second trimester exposure overlaps with both first and third trimester exposure; period of peri-conceptional exposure overlaps 

with first trimester exposure. * P   0.05; ** P   0.01 by t-test.
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On this diet patients recovered from their depression 
and apathy in two days; the edema and adynamia disap-
peared and they got up quicker than patients who were 
given hydrolysates alone. The best results in infants and 
young children were obtained with skimmed milk pow-
der supplemented with glucose and fruit juices.” 8

“Uniquely vulnerable”
The sufferings afflicted on Dutch citizens by a desperate and 
vengeful occupying power in 1945 might seem far removed from 
the Netherlands of today – a country that, in the words of the 
OECD, is “experiencing strong growth and tight labor markets, 
with favorable economic prospects and sound public financ-
es.” 15 Yet only on January 31, 2018, the New York Times ran an 
article with the headline: “The Famine Ended 70 Years Ago, but 
Dutch Genes Still Bear Scars.” 16 The author, Carl Zimmer, suc-
cinctly explains why:

 “ The Dutch Hunger Winter has proved unique in unex-
pected ways. Because it started and ended so abruptly, it 
has served as an unplanned experiment in human health. 
Pregnant women, it turns out, were uniquely vulnerable, 
and the children they gave birth to have been influenced 
by famine throughout their lives. 

       When they became adults, they ended up a few 
pounds heavier than average. In middle age, they had 

higher levels of triglycerides and LDL cholesterol. They 
also experienced higher rates of such conditions as obe-
sity, diabetes and schizophrenia.” 17 

The consequences of prenatal malnutrition
Prof. Tessa Roseboom of the University of Amsterdam – herself 
a grandchild of a Dutchwoman who was pregnant during the 
Hongerwinter 18 – has explored the present-day health of people 
conceived during the period, tracing all the babies born around 
the same time in one hospital in Amsterdam, and investigating 
them from the age of 50.19 “What we found was really quite strik-
ing,” she observes. “People conceived during the famine, who 
were exposed to a very poor maternal diet when they had just 
been conceived, had double the rates of cardiovascular disease, 
already at the age of 50. They were more obese, they had higher 
cholesterol levels, higher blood pressure levels, they felt less 
healthy, and more of them died of cardiovascular disease.” Prof. 
Roseboom draws the conclusion that “prenatal malnutrition 
does have long-term consequences. Even though the absolute 
amount of nutrients an embryo needs is tiny. Lots of people ini-
tially told me, ‘But the fetus is the perfect parasite, it just takes 
whatever it needs,’ but that’s not true. The fetus is responsive to 
the environment, and the environment does have lasting conse-
quences.” The effects of famine are most significant when the 
fetus is exposed early in gestation. “We know that in the first 
trimester all of the organs are laid down. So it’s not surprising 

table  2: Change in z-score of selected measures of size at birth following exposure to famine during specific trimesters of pregnancy, 
relative to births in the same hospitals without exposure to famine in gestation. Births in midwife training schools in Amsterdam and 
Rotterdam, 1943–194610

All measures expressed as z-scores, calculated with respect to 1943 births, using city-specific means and SDs. Residuals based on city-specific 1943 regressions. 
Period of second trimester exposure overlaps both first and third trimester exposure; period of peri-conceptional exposure overlaps with first trimester exposure.

Third trimester Second trimester First trimester Peri-conceptional
versus reference versus reference versus reference versus reference
Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)

Direct measures

Birthweight −0.65 (−0.78, −0.51) −0.31 (−0.45, −0.17) 0.02 (−0.14, 0.18) 0.02 (−0.13, 0.17)

Length –0.46 (–0.61, –0.30) −0.13 (−0.29, 0.03) −0.04 (−0.21, 0.13) −0.11 (−0.27, 0.05)

Head circumference −0.59 (−0.73, −0.46) −0.26 (−0.39, −0.13) −0.04 (−0.19, 0.12) −0.13 (−0.28, 0.02) 

Ratio measures 

Birthweight | length −0.64 (−0.77, −0.50) −0.33 (−0.47, −0.19) 0.03 (−0.12, 0.18) 0.05 (−0.09, 0.20)

Head circumference | length −0.26 (−0.41, −0.11) −0.16 (−0.30, −0.01) 0.00 (−0.17, 0.17) −0.05 (−0.21, 0.10)

Head circumference | birthweight 0.54 (0.39, 0.69) 0.27 (0.12, 0.41) −0.02 (−0.18, 0.15) −0.05 (−0.20, 0.11)

Residual measures

Birthweight predicted from length −0.45 (−0.59, −0.32) −0.30 (−0.43, −0.16) 0.05 (−0.10, 0.21) 0.13 (−0.02, 0.27)

Head circumference predicted from length −0.43 (−0.57, −0.29) −0.22 (−0.36, −0.08) −0.03 (−0.19, 0.13) −0.10 (−0.25, 0.05)

Head circumference predicted from birthweight −0.28 (−0.42, −0.14) −0.11 (−0.24, 0.03) −0.06 (−0.22, 0.11) −0.17 (−0.33, 0.02)



figure 1: Weekly caloric rations and averages of z-scored linear measures of weight, length and head circumference at birth,  
for births in two institutions in the Western Netherlands, 1944–194611 
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figure 2: Yearly mortality per 1,000 inhabitants, the Netherlands, 1935 –194912
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figure 3: Deaths within the first year of life per 1,000 live births, the Netherlands, 1940 –194913
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figure 4: Composition of mortality by age and birth year, the Netherlands, 1943 –194714
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that especially exposure in early gestation had so many effects 
on brain, on heart, on liver, on lungs, and different organs.”
 It may nevertheless seem strange that the babies of the Hun-
ger Winter did not recover fully from the nutritional insults re-
ceived in the womb, despite growing up in a society that could 
fully provide for their nutritional needs. Prof. Nessa Carey ob-

serves: “We are all used to the idea that fetuses do most of their 
growing in the last few months of pregnancy. But epidemiolo-
gists were able to study these groups of babies for decades, and 
what they found was really surprising. The babies who were 
born small stayed small all their lives, with lower obesity rates 
than the general population. For forty or more years, those peo-
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ple had access to as much food as they wanted, and yet their 
bodies never got over the early period of malnutrition. Why not? 
How did their early life experiences affect these individuals for 
decades? Why weren’t they able to go back to normal once their 
environment reverted to the way it should be?” 20 

“ For forty or more years, those people 
had access to as much food as they 
wanted, and yet their bodies  
never got over the early period  
of malnutrition”

 A recent epigenetic study by Elmar W. Tobi et al.22 suggests 
that the Dutch Hunger Winter “silenced certain genes in unborn 
children – and that they’ve stayed quiet ever since.” 23 While 
speculating that such as changes in DNA methylation (DNAm) 

– which underlie the relationship between adverse intrauterine 
conditions and adult metabolic health – might be responsible 
for the patterns they had found in the Hunger Winter cohort 
group, the authors’ evaluation of their findings is cautious: “Our 
data are consistent with the hypothesis that epigenetic mecha-
nisms mediate the influence of transient adverse environmental 
factors in early life on long-term metabolic health. The specific 
mechanism awaits elucidation.”24 

While investigations into the specific mechanism continue, ad-
equate nutrition during the first 1,000 days of life remains a 
burning issue, even in parts of the globe not racked by poverty, 
disenfranchisement and natural and manmade disasters. Prof. 
Tessa Roseboom’s observation that “you are what your mother ate”  
should perhaps serve as the nutrition community’s rallying cry.

The author would like to thank Callum Cliffe for his assistance  
in researching this article.
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figure 1: The 4 P’s of the marketing mix
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 For part three, vol. 31(2) 2017 on Six Important  
Characteristics of a Successful Microfranchisee – Towards a  
blueprint for nutrition enterprises;
 For part four, vol. 33(1) 2018 on Sizanani Mzanzi Marketing 
Mix – Product and Price.
 In this edition of the magazine, we look at the remaining two 
P’s, Promotion and Place. 

What is Promotion? 
The ‘Promotion’ element of the marketing mix involves decid-
ing the appropriate set of ways in which to communicate with 
customers to foster their awareness of the brand, the product, 
knowledge of its features, interest in purchasing, likelihood of 
trying the product and/or repeat purchasing it. 

Effective marketing requires an integrated communication 
plan combining both:
1. Personal selling efforts

2.  Non-personal selling such as advertising, sales promotion 
and public relations 

In January 2017, Sizanani Mzanzi had noted that its products and 
brand were unknown in the areas in which they operated, and 
there was thus a need to increase awareness, visibility and con-
fidence in these. With this aim, in 2017 BMi Research conducted 
consumer research to understand purchasing and consumption 
habits for instant porridge and juice concentrate. The results of 

What is the Marketing Mix? 
Neil Borden, of Harvard Business School, used the term ‘market-
ing mix’ in 1991 to describe the set of activities comprising a 
firm’s marketing program. He noted how firms blend elements of 
this ‘mix’ into a program and how firms competing in one and the 
same product category may have dramatically different ‘mixes’ 
at work. As shown in Figure 1, the 4 P’s of Product, Price, Pro-
motion and Place are often used to set out the marketing mix in 
an easy-to-recall way.1 

 

This is part five of our ongoing Sizanani Mzanzi series focus-
ing on lessons learned. 
 
For part one, please refer to vol. 29(1) 2015 on Pilot Micro-
franchise Program in South Africa – Empowering women while 
facilitating the distribution of innovative food products;
 For part two, vol. 31(1) 2017 on Applying Consumer  
Research to Microfranchising in South Africa;

The Sizanani Mzanzi  
Marketing Mix
Promotion & Place

Sizanani Mzanzi 
 

Sizanani Mzanzi is a social business that was founded in  

2014 by Sight and Life and DSM South Africa. Its objectives 

range from bringing affordable, nutritious foods to vulnerable  

South African households, to creating income-generating 

opportunities and building local capacity by involving low-

income community members as microfranchisees.



figure 2: The two fortified products being offered by Sizanani Mzanzi

Product 1: MixMe fortified instant powdered beverage 
Flavors: Orange | Pineapple 
Pack size: 30 g – makes 1 L

Product 2: MixMe fortified instant maize | soy blend porridge   
Flavors: Original | Vanilla
Pack size: 250 g, 750 g, 10 kg
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the BMi research report confirmed the above and justified the 
need for extensive marketing initiatives. As a result, promo-
tional sales activities were conducted to increase the brand and 
product awareness.

What are the tasks and tools of a promotion strategy?
A useful mnemonic in planning a communications strategy is the 
6 M’s model. How each of these M’s were used to develop Siza-
nani Mzanzi’s promotion strategy is described in Table 2. 

“ Brand is extremely important  
to consumers”

What is personal selling? 
Brand is extremely important to consumers. At an overall level, 
promotion is the most important “P” to stimulate brand-switch-
ing (only to known/familiar brands), unplanned purchases, and 
pantry-loading. In this section, we will look at how Sizanani 
Mzanzi employed personal selling efforts to market the product. 

Personal selling 
A salesperson as a communication channel presents the advan-
tage of permitting an interaction to take place between the firm 
and the potential customer rather than via merely the broadcast-
ing of information. The salesperson can develop an understand-
ing of the potential customer’s perceptions and preferences and 
tailor the communication message to the situation. 

table 1: The Sizanani Mzanzi promotion strategy

Instant porridge Powdered beverage

Benefits to promise Convenient instant meal with vitamins and minerals. 

The meal is a source of protein and high in fiber.  

Instant beverage with vitamins and minerals.  

Simple and easy to use.

Support to promise Healthy meal solution. Healthy beverage option.
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table 2: M’s Model of Promotion for MixMe Products

1. Market: Geographic profile: Suburbs and townships within Johannesburg, 

extending to broader Gauteng province  

Age: 18–35-year-old consumers with a disposable income

Roles:  Working adults (young and old)

Gender: Females, males 

Income: LSM 4–8. The Living Standards Measure or LSM is a marketing and research tool used in 

South Africa to classify standard of living and disposableincome. It segments the population 

into 10 deciles based on their relative means, with LSM 1 being the decile with the least means 

and 10 being the decile with the greatest means. 

Behavior characteristics:  

The ‘Experimentalist’: 

> Likes to try out new products if considered excellent value for money 

> Taste overrides importance of nutritional value 

> Likely to be swayed by promotions to try contemporary brands 

 The ‘Health-conscious Consumer’: 

> Well informed around health and wellness 

> Reads nutritional information on packs 

> Makes informed, healthy choices on meal composition

To whom was the communication addressed?

2. Mission: Instant porridge

To know: Sizanani porridge is a convenient and fortified instant meal, anytime of the day. 

The product is a good source of protein and fiber.

To believe: Sizanani porridge is a fortified product that will assist consumers in ensuring they 

consume a healthy meal option daily.

To do: Consumers can buy the product from a store that stocks the products. Encourage consumers 

to have one portion (suggested serving size) of the porridge per day.

Powdered beverage 

To know: The instant beverage is fortified and easy to use.  

To believe: It is a healthy beverage option.

To do: Consumers can buy the product from a retail stockist.

What was the objective of the communication?

3. Message: Bringing quality, affordable, nutritious products to South Africans. 

Instant porridge

Sizanani Mzanzi instant porridge contains vitamins, minerals, protein and fiber, 

making it the healthy choice.

Powdered beverage

The health benefits of vitamins and minerals can be found 

in the instant beverage. 

What were the specific points to be communicated?

4. Media: Promotions

The following are conducted at the promotions:

> Informing the consumer about the product

> Product tastings

> Product sales

Which vehicles were used to convey the message?

5. Money: Sizanani uses its operational staff to do the promotional tasks. The average promotion is 6.5 hours 

and the approximate cost is R14,000.00 (approx. US$1,000) per day per site.How much was spent on the effort?

6.  Measurement: Improved sales at the retail store

How was impact assessed after the campaign?



figure 3: Revamped product: instant protein cereal
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 Initially, Sizanani Mzanzi was operating on a microfranchis-
ing model,2 thus the personal selling component was more sig-
nificant than non-personal selling. The aim of the promotion was 
to create brand and product awareness among consumers.  The 
recruitment, selection and training programs were designed to 
assist the microfranchising model. 

What happened
>  Each microfranchisee was assisted with branded  

promotional items to assist with sales (the items were 
returned upon completion of the promotion).

>  Promotions were conducted in areas with a fairly good 
number of potential customers. 

>  A Sizanani Mzanzi team member would also be present at 
some promotional sites to document the lessons learned. 

Lessons learned
>  Microfranchisees find it unprofitable to do door-to-door 

sales. Consumers prefer to purchase products from a retail 
store; this is because retail stores with cheaper substitutes 
are easily accessible for all LSMs.

>  Promotions assist in driving sales and consumer demand. 

>  Microfranchisees lack the enthusiasm to perform  
promotional events and sales. Shopping malls and other 
retail shops, which have the highest number of potential 
customers, tend to be too expensive or prohibit  
promotional events or sales of products on their premises. 

Recommendations
>  Brand awareness is key to the success of the product and 

sales. Consumers need to be informed about the health and 
convenience benefits of the product. Promotional activities 
will serve as a marketing tool for the product.  

>  An alternative sales channel must be considered for the 
brand and products to have a greater impact and reach. 
Consumers are confident in, and loyal to, the retail chains 
within South Africa. 

Why did Sizanani Mzanzi shift to a 
non-personal promotion strategy? 
As outlined above, there were several limitations to the pro-
motion strategy within the microfranchising model for Sizanani 
Mzanzi. The MixMe instant porridge and powdered beverage 
are not doing as well because the consumer can choose from 
several alternative brands, which are cheaper. It is to be noted 
that the cheaper substitutes use low-grade micronutrients and 
do not have any protein, or in some cases may also be com-
pletely unfortified. The value of the Sizanani Mzanzi instant 
porridge and powdered beverage was not easily recognizable 
for the consumer. 
 Sizanani Mzanzi undertook a thorough rebranding exercise 
because of poor performance of both the microfranchisees 
and the products. As a result, the MixMe instant porridge and 
powdered beverage are being phased out and an instant cereal 
called Level Up is being launched in vanilla and original flavors 
(Figure 3). This product will be launched in Q4 of 2018.
 The product is being reformulated to decrease the sodium 
and sugar levels and increase the fiber content of the cereal. This 
will enable the product to obtain the heart mark and diabetes 
endorsements, which will set it apart from other products in 
the instant cereal category. Additionally, Sizanani Mzanzi wants 
to be mindful of the double burden of malnutrition and to en-
sure that its products address not just undernutrition but also 
overnutrition. With this product, the target audience is preteens 
across all LSMs. The focus of the communication strategy is for 
the product to be perceived as ‘cool’ by the target market. Ad-
ditionally, the promotion strategy here relies more heavily on 
non-personal selling vehicles, which include various sales pro-
motions:

>  The soft launch will be followed by a promotional giveaway, 
to increase appeal of the product to the target market.

Microfranchising 
 

“Microfranchising enables providers of goods and services to 

reach low-income segments by incentivizing or contracting 

local microentrepreneurs to cost-effectively take over a ‘miss-

ing’ function in the value chain, such as retailing, marketing 

and/or after-sales support. These franchisees can more easily 

generate a profit, which they then share with the franchisor.”
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>  In the stores in which the product is launched, promoters 
will be appointed to give out samples to customers and 
then try to convert the sample into a sale.

>  Part of the agreement with retail outlets that are  
stocking the new product is to use in-store promotions to 
sell all the stock.

The key message to be conveyed through promotional activities 
is that Level Up is the best product for the best price. 

What is Place?
In the marketing mix, the process of moving products from the 
producer to the intended user is called ‘place,’ also commonly 
referred to as ‘marketing channels.’ In other words, it is how your 
product is bought and where it is bought. This movement could 
be through a combination of intermediaries such as distributors, 
wholesalers and retailers, or even the internet, which itself is a 
marketplace.3 
 Using the right marketing channels, a company can increase 
sales and maintain these over a longer period.3 In turn, this 
would mean a greater share of the market and increased rev-
enues and profits. Correct placement is a vital activity that is 
focused on reaching the right target audience at the right time.3 

It focuses on where the business is located, where the target 
market is placed, how best to connect these two, how to store 
goods in the interim and how to eventually transport them.
 There are two major decisions in channels, namely: channel 
design and channel management. These will both be explored in 
the following paragraphs.

What channel design was selected? 
Channel design refers to those decisions involving the develop-
ment of new marketing channels where none had existed before, 
or the modification of existing channels. The term ‘design’ im-
plies that the marketer is consciously and actively allocating the 

distribution tasks to develop an efficient channel, and the term 
‘selection’ means the actual selection of channel members.4  

From a direct to indirect model
In the early phases of Sizanani Mzanzi back in 2015, the en-
terprise had a direct distribution channel whereby there was 
no independent party between the firm and its customers – the 
business only sold and delivered Sizanani products directly to 
customers using its sales agents, the so-called Sizanani Mzanzi 
microfranchisees. At the time, the microfranchisees would sell 
MixMe products from door to door, and also at creches, to their 
friends and family or by order (referrals or repeat customers). 
Selling these products from door to door was a great starting 
point for Sizanani Mzanzi, which needed to get a more personal 
feel for the market and had to be able to control the products’ 
pricing and selling methods. 
 Nonetheless, this model also had numerous drawbacks: the 
products were heavy to carry around, and research conducted 
revealed that people had negative sentiments around door-to-
door sales as a distribution mechanism. The biggest barriers 
were concerns for safety and skepticism around product quality 
and authenticity, since it was an unknown brand. The fact that 
the products were not stocked at local stores further fueled cus-
tomers’ skepticism of the brand. Additionally, microfranchisees 
lacked the resources (money and car) to cover large geographi-
cal areas to increase sales. Finally, and most importantly, there 
is a saturation of retail stores and supermarkets in the urban 
Johannesburg setting, whereby all products, across LSMs, are 
easily accessible at a mall, disqualifying the need for microfran-
chisees to knock on customers’ doors. 
 Although direct customer contact was a critical way to gain 
market understanding as an input to future product develop-
ment efforts, considering these growing issues, Sizanani Mzanzi 
investigated alternative routes to get to its customers, such as 
local stores and health kiosks. 

table 3: Strengths and weaknesses of a direct vs. indirect distribution model

Strengths Weaknesses

Direct distribution model > Total control over how the product is marketed and sold

> High-quality contact with customers

> No fighting with the competition for shelf space 

> Fast feedback loop

> Possibly limited market coverage

> Limited network

> High fixed costs

> More time-consuming and expensive for some business owners

Indirect distribution model > Larger coverage

> Reach new target segments

> Low fixed costs

> Expertise

> Less focused on your products

> Smaller margins

> May limit customer information

> Less control



figure 4: The three levels of the distribution channel

Source: Definitions and figures are taken from Singh 2011, p. 472–473.5 
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One-level channel: A one-level channel contains one selling intermediary. In consumer markets, this is usually a retailer.  
Here, producers sell their goods directly to large retailers, who then sell the goods to the final consumers. 

Three-level channel: A three-level channel, as the name implies, encompasses three intermediary levels – a wholesaler, a retailer,  
and a jobber (a small-scale wholesaler or middleman in the retail goods trade).

Two-level  channel: A two-level channel encompasses two intermediary levels – a wholesaler and a retailer. A wholesaler typically buys and stores 
large quantities of merchandise from various manufacturers and then breaks them down into smaller lots (bulk breaking) to supply retailers  
with smaller quantities. For small retailers with limited financial resources and order quantities, the use of wholesalers makes economic sense.

figure 5: The Sizanani Mzanzi two-level channel

Phase 1 – Manufacturer: The manufacturing and packaging will be outsourced to FSSC 22000-approved facilities. The manufacturer 
will source all raw materials required for the product. Once the product is manufactured, it will be transported to the contract packer. 
A bag-in-box solution will be implemented for the packaging of the product. The contract packer will pack the product into the primary, 
secondary, and tertiary packaging. Once the packaging process is completed, the product is transported to the warehouse.

Phase 2 – Warehouse: The warehouse will store all packaged products ready for distribution. All sales orders will be distributed from 
the warehouse to the retail stores.

Phase 3 – Retail Store: The retail store will afford consumers the opportunity to engage with the product. Consumers will purchase 
the product from the retail stores.

Phase 4 – Consumer: The consumer can prepare the product and enjoy it.

PHASE 1
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PHASE 2
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PHASE 3
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PHASE 4
CONSUMER
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“ Sizanani Mzanzi has moved  
from a direct to an indirect  
distribution model”

 Since early 2018, Sizanani Mzanzi has moved from a direct 
to an indirect distribution model whereby a retailer pays for and 
takes title to the enterprise’s goods and is then free to sell them 
at whatever price and in whatever fashion it desires.1 To keep the 
products affordable, pricing options will be discussed with retail-

ers. In South Africa, retail groups usually add a 25% mark-up on 
products. As Sizanani Mzanzi’s aim is to sell the cheapest instant 
protein cereal in the retail space, this will enable it to have a por-
tion of the cereal market. To maintain the social nature of the busi-
ness, Sizanani Mzanzi will utilize its profits gained from the re-
tail sales to assist the rural development program by subsidizing 
products for rural communities. Additionally, the enterprise aims 
to commence with a feeding scheme project, where NGOs and 
other organizations that assist care centers for children and the 
elderly will be invited to apply to these feeding schemes. While 
companies will be able to donate cash to Sizanani, Sizanani will 
in turn supply instant protein cereal and beverages to these NGOs.
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Channel length and breadth
Channel length and breadth are two crucial elements that char-
acterize the channel design. Channel length refers to the levels 
of independent members along a distribution channel, i.e., a 
direct distribution channel is a short channel and an indirect 
distribution involves a long channel. 
 In the case of Sizanani Mzanzi, the large and diffuse target 
group of Sizanani products and the intention to increase the 
product basket meant that costs of account relationship could 
be spread over many products, justifying the transition towards 
an indirect (and thus longer) distribution channel. Sizanani 
Mzanzi approached retailers to carry the instant cereal products. 
It started with a few stores but has now been introduced into 20 
urban retail outlets consisting of both corporate and franchised 
stores, of which one is the big retailer – SPAR group.
 Another characteristic of the channel design is the channel 
breadth, which specifically determines the degree of market ex-
posure. In other words, it refers to the number of independent 
members at any stage of distribution. In a narrow channel, a 
manufacturer or service provider sells via a few wholesalers or 
retailers, while in a wide channel, it sells via many. Compared 
to the time at which MixMe products were targeted at low LSM 
groups, the rebranded products throughout the 20 retail out-
lets approached by Sizanani Mzanzi will be targeting all LSM 
groups and will be selling through various retail chains. The re-
tail chains have stores in various suburbs within South Africa 
across all LSM groups. Sizanani aims to discuss the store selec-
tion with retail chains. An in-store activation will support each 
store to create the brand and product awareness.  
 The aim is to have the product stocked in stores that are vis-
ited by a high number of people. It is hoped that switching to 
retail will generate profits which in turn will be used to subsidize 
the products for rural markets and for promotion purposes as ex-
plained above. At present, Sizanani Mzanzi aims for products to 
be distributed in the Gauteng province and is subsequently plan-
ning to expand to Western Cape and KwaZulu-Natal provinces.

  Sizanani Mzanzi currently consists of a two-level channel 
with the process flow shown in figure 5 for the product, from 
manufacturer to consumer.
 It is important to note that in the light of Sizanani Mzanzi’s 
nature as an emerging social business, it is the enterprise’s aim 
for the products to be easily accessible to customers and thus 
not to have any trade barriers or increased costs on the product. 
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A Day in the Life of  
Arlette Eulert Checa

Sight and Life (SAL): Arlette Eulert Checa, what inspired you to 
establish your own restaurant? 
 
Arlette Eulert Checa (AEC): I love food and I love cooking, and I 
always wanted to own a restaurant. Both my grandmothers had a 
great influence on me in this respect. One came from Bolivia and 
the other from Italy. My Bolivian grandma was a marvelous cook 
and specialized in big meals for special occasions. My Italian 

grandma, by contrast, focused on day-to-day cooking. She was 
extremely maternal. I lived with her, and it was from her that I 
learned to cook, cooking with her every day.  
 I studied Art at the Pontifical Catholic University of Peru here 
in Lima, but upon completing my studies, I decided I wanted to 
become a chef. And so I simply went into a restaurant and asked 
for a job. That was my start in the gastronomy business! I subse-
quently trained at Le Cordon Bleu in Lima – the largest network 
of culinary and hospitality schools in the world. My training took 
me abroad, and I was to work for some of the leading chefs in 
Barcelona, London and Brazil. I also learned a great deal from 
some of our top chefs here in Lima, where I worked at Rafael 
Restaurant, El Mercado and La Mar. Establishing my own restau-
rant in due course gave me the opportunity to offer people my 
own version of our native cuisine. 

SAL: What does ‘Matria’ mean, Arlette, and what kind of food 
does the restaurant serve?

AEC: It means ‘Motherland’ – a cross between madre (mother) 
and tierra (land) in Spanish  – and it refers to where our food 
comes from. Peru is a country of enormous diversity.  With our 
long coastline and the Andes inland, we have a highly seasonal 
climate and great biodiversity. In fact, we don’t have a govern-
ment calendar for agricultural production because the country 
encompasses so many different regions and climates. My ap-
proach at Matria is therefore very seasonal, with four different 
menus a year, all based on Peruvian produce. I’ve been very for-
tunate: we Peruvians really love our food, and Matria has proved 
very successful.

SAL: Why do you think that customers keep coming back to you?
 
AEC:  I think it’s because of the overall experience – the space 
itself, the style of cooking and the variety of dishes on offer, in 
terms both of ingredients and of cooking techniques. I want 
all my customers to be happy and satisfied, and so our menu 

Star Peruvian chef Arlette Eulert Checa has worked 
alongside famous international chefs of Michelin-star 
restaurants, including Gaig in Barcelona, Nobu  
in London and D.O.M. in São Paolo. Today she runs the 
highly successful restaurant Matria in the Miraflores 
district of Lima – a city famous for the quality and also 
the diversity of its cuisine. As Matria celebrates its  
fifth anniversary, Arlette explains her philosophy of 
sharing what Mother Earth has to offer.
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Tiridato of Chilean silverside with sea urchins in a tiger milk  
of yellow chili peppers. Tiridato is a traditional dish comprising 
raw fish in a spicy sauce.
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includes vegetarian and vegan options, as well as gluten- and 
lactose-free dishes. These are important trends in Peru, and we 
take care to cater for them while offering an authentic Peruvian 
eating experience. 

SAL: What is the relationship between Matria and its suppliers? 
 
AEC: I know my suppliers very well – many of them I’ve known 
for years. I’m always on the look-out for new ones, of course, and 
sometimes suppliers I don’t know will proactively approach me. 
Being in the capital, our sourcing isn’t really local. Everything 
comes from different regions of Peru. The essential thing is to 
create a relationship of trust between supplier and restaurant.
 
SAL: What makes a successful restaurant, in your opinion?
 
AEC: It’s a continual learning process. You have to be always 
there, always involved, always improving. You can always get 
better. I know some people think of running a restaurant as ro-
mantic, but it’s also very much a business.

SAL: You are known as a member of the Peruvian Generación  
con Causa (‘Generation with a Cause’). What is the Generación 
con Causa, and what does it mean to you to be a part of it?
 
AEC: Generación con Causa is a movement of more than 50 
young chefs from Lima and the provinces whose mission is to 
continue consolidating the foundations of Peruvian cuisine. I 
am also part of the Manifesto de Chefs movement, a commu-
nity of chefs from around the world, equipped with a set of sim-
ple actions to promote progress in addressing food problems, 
which looks towards a future in which chefs are socially com-

mitted and work consciously to protect the planet's resources. 
We are going to establish a hub here in Lima at the beginning 
of 2019 in alliance with the new school of gastronomy of the 
Catholic University of Peru, where I am a professor. 
 
SAL: What is the overall nutritional status of the  
population of Peru?
 
AEC: There is a positive trend here in Lima for healthy cafete-
rias aimed at children, but anemia is growing in rural areas, 
affecting 43% of the population, while overweight and obesity 
are also on the rise. I said that we Peruvians love our food, 
but some of us still see Western diets as aspirational. All too 
many spend their money, if they have it, on Coca-Cola – and 
then throw away the plastic bottle as though it were a fruit skin. 
There’s a great work of education to be done. We also need 
many more doctors in this country.
 
SAL: What do you enjoy most about your work?
 
AEC: Being creative. I know it’s a big thing to say, but running 
Matria makes me feel that I’m alive. I love developing new dish-
es and finding new ways of reaching out to people – via pop-up 
gastronomy events, for example. The social dimension is very 
important to me. And I feel that chefs have a responsibility to 
give something back to society.
 
SAL: If you could change one thing about your job,  
what would it be?

AEC: That’s a difficult question. Having a restaurant that opens 
only at weekends, perhaps!
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Arlette at work in Matria. “You have to be always there,  
always involved, always improving.”

Beetroot of various colors. The cuisine of Lima  
is famous for its quality and diversity.
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AEC: I’d say that there are so many challenges facing us today 
that we really just need to stop talking and take some action. 
There are so many ways we can bring about improvements, even 
if it’s simply on the level of reducing the amount of food we 
waste in the home. We just need to get on with it.

SAL: Arlette, many thanks for sharing your thoughts with us, and 
the best of luck for the next five years of Matria!
 
AEC: Thank you.  

Arlette Eulert Checa was interviewed by Jonathan Steffen.

SAL: And what do you do to relax from work?
AEC: I enjoy a glass of wine, I like going to the movies and the 
theater and I love reading when I’m not too tired for it. I also 
enjoy Pilates from time to time.

SAL: And what is your own personal favourite food in the world?
 
AEC: Pasta. Just pasta with salt and olive oil. I also love cocoa – 
of which we have a lot here in Peru! 

SAL: There may be readers of our magazine in Peru or  
other parts of the world who would like to pay a visit to Matria  
one day. Do you have a message for them?

A DAY IN THE LIFE OF ARLETTE EULERT CHECA 159
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Arlette puts the finishing touches to a meal. “Running Matria makes me feel that I’m alive.” 
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The American anthropologist Margaret Mead once said, “Never 
doubt that a small group of thoughtful, concerned citizens can 
change the world. Indeed, it is the only thing that ever has.” This 
quote nicely summarizes both the atmosphere and the task 
confronting delegates at this year’s EAT Forum. The forum took 
place on June 11–12 in Stockholm, and was jointly hosted by EAT 
and the Government of Sweden. More than 600 delegates from 
more than 50 countries attended.
 The aim of the two-day event was “to strengthen existing 
partnerships and forge new collaborations across a broad range 
of sectors and groups to compel science-led action” (EAT Forum, 
2018). The conference focus areas included:

> shifting towards healthy diets;
> sustainably managing lands and oceans;

> eliminating food loss and waste;
> technology transforming the food system; and
> recipes for better yields and better nutrition.

Day One – Setting the scene
The Forum was opened by Dr Gunhild A. Stordalen, the founder 
and Executive Chair of EAT. Her introduction was a rallying cry 
for all players in the food system to come together and collabo-
rate to enable food transformation. Challenges to real collabora-
tion were highlighted. One challenge is a lack of common refer-
ence points, which contributes to growing polarization rather 
than a coming together for change. Currently, no goals examine 
the food system with regard to the health of both people and the 
planet. The EAT-Lancet Commission on Food, Planet, Health is 
an attempt to bring this together, and its results will be released 
in early 2019. The expectation is that these evidence-based 
global targets will support more constructive dialogue and col-
laboration, and will monitor transformation in the food system. 
In conclusion, Dr Stordalen encouraged all actors to ask diffi-
cult questions and address complexities and disagreements. We 
must look from “all sides of the table” if real food transformation 
is to become a reality. 

“ We must look from ‘all sides of  
the table’ if real food transformation  
is to become a reality”

 The Deputy Prime Minister, H. E. Isabella Lovin, followed the 
opening address and summarized the current situation regard-
ing hunger, undernutrition and overnutrition. She  emphasized 
the role of food production in global environmental degradation, 
with the “agricultural sector [being] the single-largest contribu-
tor to climate change, deforestation and biodiversity loss.”
 The State of the Union address by Prof. Johan Rockstrom from 
the Stockholm Resilience Center and Dr Sania Nishtar, Co-Chair 
for the High-level Commission on Non-communicable Diseases 
(NCDs) of the World Health Organization (WHO), followed. Both 

Breda Gavin-Smith   
Sight and Life, Basel, Switzerland

EAT Forum 2018

EAT FORUM 2018

Stockholm, Sweden, June 11–12
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The stage is set for the start of EAT Forum 2018
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presented current trends with regard to health, the food system 
and the planet. Issues such as the double burden of malnutrition, 
the increasing prevalence of diabetes and the general global 
shifts to unhealthy diets were key themes. 
 The final presenter setting the scene was Christiana Figueres, 
convener of Mission 2020, the global campaign driving action on 
greenhouse gas emissions. Again, Christiana Figueres challenged 
the audience over the coming days to discuss how to feed a grow-
ing population in a sustainable way while keeping impacts on 
the environment front and center. She encouraged participants 
to bring others into the debate and be “stubborn optimists.” 

Sustainably managing land and ocean
The late morning session, day one, focused on examining how 
to manage land and oceans differently to support a food sys-
tem that produces healthy, nutritious foods within planetary 
boundaries. Whether technology is the answer and whether 
our oceans could be the farms of the future were some of the 
questions posed. Speakers ranged from EAT’s Science Director, 
Dr Fabrice DeClerck, and Jan Eliasson from the Stockholm In-
ternational Peace Research Institute. An interview-style discus-
sion with the Chair of the Farmers’ Forum India, Ajay Vir Jakhar, 
was a real highlight. Ajay Vir Jakhar gave an impassioned plea 
to build capacity among farmers, supporting them as part of the 
solution. A change in the food system will require their trust and 
knowledge. It was also highlighted that two-thirds of fish comes 
from small-scale fisheries and that 80% of food produced in sub-
Saharan Africa comes from small farms. These need to be front 
and center in food system planning. The need for better fund-
ing mechanisms for new initiatives and small-scale producers 
was also highlighted. While there are no silver-bullet solutions, 
new technology developments and aquaculture are starting to 
emerge as potential opportunities. Finally, a significant increase 
in protected areas from fishing, which is currently only 2% glob-
ally, is required.

“ New technology developments and 
aquaculture are starting to emerge  
as potential opportunities”

Nothing to spare: How to end food loss and waste
Prof. Jessica Fanzo from Johns Hopkins University kicked off the 
afternoon session with a great quote from Lauren Singer: “Our 
collective actions make up the state of the world.” This reflects, 
according to Prof. Fanzo, the food waste issue, where personal 
change with regard to food waste is required. Forty percent of 
food waste in Europe and North America is lost at the hands 
of the consumer and retailer. In Africa and South-East Asia, 
40% of food waste occurs at the food gate or during transpor-
tation. Transforming the food waste issue involves developing 
new technologies, changing consumer behavior, better labeling 
of foods, innovations across the food chain, incentives and im-
proved measures to combat food waste in the first place. 
 The rest of the afternoon focused on solutions to food waste. 
Highlights included a personal story from the founder of Trash is 
for Tossers (http://trashisfortossers.com), a government regula-
tion in France directed at retailers and the role of chefs in reduc-
ing food waste.

Day Two – Disruptive dialogues
The second day was structured in terms of a series of disrup-
tive dialogues, enabling smaller groups to come together and 
discuss issues in greater depth. I attended the Putting Food in 
Food session, where a four-dimension solutions framework as a 
tool to access new packaged food products was presented. The 
four-dimensions were: environmental, social, dietary health and 
business case. 

Gathering ideas as we enter EAT Forum 2018
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A slide from one of the presentations given at the conference: 
Scientific targets for sustainable food systems
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 Products included (a) a new Kellogg’s ‘Force of Nature’ grano-
la-type cereal with lower sugar, recyclable packaging materials 
and a good taste; (b) a good-tasting fruit smoothie (froosh) con-
taining only fruit (the fruit fibers giving it a smoothie feel), pack-
aged with recyclable materials; (c) reformulated Nesquik cereal 
(two versions, one to meet WHO guidelines on sugar and salt 
and one to meet the Chilean standards necessary to avoid the 
black warning labels on the front of pack); and (d) ModuMax, 
a ‘taste modulator’ from DSM that helps to moderate negative 
organoleptic characteristics in foods that have been reformu-
lated to have lower sugar and salt. The four-dimension frame-
work proved a useful approach when assessing products against 
a variety of criteria. The session also highlighted the role that 
incremental changes in product formulation can potentially play 
in improving nutritional intake as well as the significance of in-
novative new technology in overcoming technical challenges. It 
was highlighted that low- and high-income countries may re-
quire different approaches. 

“ Low- and high-income countries  
may require different approaches”

Day two – Afternoon session
Making healthy and sustainable the new normal was the final 
question posed by the EAT Forum. While it is not possible to 
include all the details covered in the afternoon session in this 
report, here are some highlights.
 Chilean doctor Senator Guido Girardi presented on a law 
he spearheaded in Chile prohibiting the advertisement of junk 
food during television programs and websites targeting young 

audiences. The law also bans the sale of such products in the 
country’s schools, and requires companies to clearly label foods 
that are high in calories, salt, sugar, or saturated fat. Studies 
show that this law is having an effect. In fact, more than 68% of 
individuals in Chile have changed their eating habits, and 20% 
of the industry has modified its products since the law came into 
force. 
 Sam Kass, former White House Chef and Senior Policy Advi-
sor for Nutrition in the Obama administration, made some sali-
ent points. He wisely stated it is not just about public policy, and 
that food is the deepest expression of our culture. When you ask 
someone to change, you are asking them to change themselves, 
and an approach that takes this reality into account is essential. 
He suggested we should not spend too much time on ideals and 
the perfect way to work. We need policies that are pragmatic, 
that work and that deliver easy wins.
 The concluding comments from the final panel at the EAT Fo-
rum neatly sum up key challenges and next steps based on the 
2018 EAT Forum’s aims. Different perspectives lead to difficult 
conversations, but without them, transformation is not possible. 
A solutions-oriented dialogue that places health issues center 
stage is key to move forward.

Correspondence: Breda Gavin-Smith,  
Global Public Health Nutrition Manager, 
PO Box 2116, 4002 Basel, Switzerland  
Email: breda.gavin-smith@sightandlife.org
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A slide from one of the presentations given at the conference: 
The scale of the challenge. Developing a solutions-oriented 
dialogue will be essential for success.
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The Carotenoids and  
Retinoid Interaction Group 
(CARIG) Conference  
Meets in Boston  

The Hynes Convention Center in Boston, MA, USA, was the set-
ting for the 2018 CARIG Conference. This year’s topic was “Ca-
rotenoids and Retinoids Throughout the Lifespan.” The event 
was chaired by Dr Elizabeth Johnson of Tufts University and co-
chaired by Dr Nancy Engelmann Moran of the Baylor College of 
Medicine’s Children’s Nutrition Research Center. On a sad note, 
the assembled acknowledged, with a moment of silent medita-
tion, the abrupt passing earlier in 2018 of Dr Phyllis E. Bowen, 
a founding member of the CARIG and a staunch supporter of its 
development and activities.
 The 17th annual James Allen Olson Memorial Perspectives on 
Carotenoids Lecture was delivered by Prof. Keith West, Jr., of the 
Center for Human Nutrition of the Bloomberg School of Public 
Health at Johns Hopkins University in Baltimore.  His provoca-
tive and far-reaching discourse was entitled: “Vitamin A, carot-
enoids, health and survival by person, place and time.” The over-
all message ranged widely and the full lecture will be published 
in a forthcoming issue of Sight and Life magazine. Suffice it to say, 
the conference for 2018 was enlivened and enriched by the ele-
ments of discussion brought in by Prof. West and his experiences 
from Nepal and Bangladesh.
 Dr Corrine Hanson of the University of Nebraska Medical 
Center delivered a presentation entitled: “Infants: vitamin A 
and related compounds in maternal-infant pairs, breast milk 
and formula; serum retinol in women of childbearing age in 
the US.”  Although the headline word is infant, the first year of 
the lifespan, the title entails a wide-ranging swath of keywords 
of individuals and biomarkers. The presentation was based on 
analysis of venous blood from the mother and cord blood from 
the infant from a group of 180 maternal-infant dyads deliv-

ered at the University of NE Medical Center in Omaha, NE. The 
ethnic composition included 12% African-American and 15% 
Hispanic-American participants. Eighty-four percent were non-
smokers.  
 The Biomarker Research Institute at the Harvard School of 
Public Health in Boston analyzed a wide battery of fat-soluble 
nutrients and compounds. In the first instance, an analysis was 
made of vitamin A status based on circulating retinol. With re-
spect to the cut-off for insufficient vitamin A status of <20 μg/dL, 
51% of the mothers’ retinol concentrations fell into this zone, 
and 10% overall were deficient, with a level of <10 μg/dL. Black 
mothers had twice the probability of whites to have an abnor-
mal vitamin A concentration. Of the data reported for infants, 
the subjects of an early-life focus, there was a significant cor-
relation between maternal and cord-blood retinols, and 80% of 
infants had a retinol concentration of <10 μg/dL. It should be 
noted that criteria for vitamin A status in newborns have not 
been firmly established.
 The investigators received a whole gamut of carotenoid 
analyses from the same paired blood specimens in the 180-
dyad sample. The initial focus was on lycopene, the total cir-
culating pigment and its cis and trans isomers. Maternal con-
centrations of total and cis-lycopene were positively associated 
with infant birth weight, length and head circumference after 
adjustment for relevant confounders. Lower maternal levels of 
cis-lycopene were associated with development of respiratory 
distress syndrome (RDS) and admission to the newborn inten-
sive care unit (NICU). By contrast, higher cord blood (infant) 
concentrations of trans-lycopene were associated with RDS and 
NICU admission risk. Accepting a causal assumption – i.e., that 
total and cis-lycopene were responsible for the better growth 
and health outcomes – the reverse-causality hypothesis is that 
better-educated and motivated mothers, who would provide 
better self and infant care, would display a more diverse and 
balanced diet.

Noel W Solomons  
Center for Studies of Sensory Impairment, Aging and 
Metabolism (CeSSIAM), Guatemala City, Guatemala



164 THE CAROTENOIDS AND RETINOID INTERACTION GROUP (CARIG) CONFERENCE MEETS IN BOSTON

in rural Nigeria. That the blood mimics the dietary exposure 
is an accepted truism. Only supplementation or major dietary 
modification would move the Omaha pattern to that of Nigerian 
women. This line of intervention would also tend to resolve the 
issue of causality versus simply association in the health-related 
relationships.
 Dr Sherry A. Tanumihardjo of the University of Wisconsin–
Madison addressed the issues of childhood with a provocative 
flare entitled: “Children: biofortification of food and possible 
vitamin A toxicity.” Dr Tanumihardjo has borne a singular focus 
on how well – or how poorly – different putative biomarkers in-
dicate human vitamin A status, which she has shared in writ-
ing and at previous CARIG conferences. She expresses concern 
about circulating retinol levels being unreliable in reflecting the 
two poles of concern of vitamin A status: vitamin A deficiency 
and vitamin A excess. In this discourse, she went so far as to use 
the terminology of ‘possible vitamin A toxicity.’
 Eighty percent of total-body vitamin A is generally located 
as reserves in the liver. In agreement with most colleagues, Dr 
Tanumihardjo feels that the hepatic vitamin A content is the 
most faithful arbiter of nutritional status, conceding that access 
to this datum comes only through post-mortem exam or oppor-
tunities for liver biopsy. A concentration of >300 μg per gram 
of hepatic tissue is considered excessive. Less invasive marker 
studies such as the modified retinol dose response and stable-

“ Having higher or lower circulating 
levels of carotenoids depends on  
dietary exposure, which in turn relies 
on the cultural practices and  
market or household availability of  
carotenoid-rich foods”

 
 The Omaha–Boston research axis has reached out to rural 
northwest Nigeria for blood samples for similar lipid analyses. 
This is a population with a large and diverse consumption of ed-
ible plants; the array of carotenoid pigments in the Midwestern 
women is pallid (both literally and figuratively) as compared to 
their West African counterparts. Since having higher or lower 
circulating levels of carotenoids depends on dietary exposure, 
which in turn relies on the cultural practices and market or 
household availability of carotenoid-rich foods, variation was 
not unsurprising. Equally unsurprising is the fact that women 
consuming the typical meat- and grain-based dietary fare of the 
US Midwest have a less vibrant array of carotenoid compounds 
than women on traditional vegetable- and herb-rich repasts 
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CARIG Symposium reception poster winners and judges. From left: Elizabeth Johnson, PhD (CARIG Chair, Tufts University, poster judge); 
Zhi Chai (Penn State, third place); Jelena Mustra Rakic (Tufts University, second place); Jirayu Tanprasertsuk (Tufts University, first place); 
Nancy Engelmann Moran, PhD (CARIG Chair-elect, Baylor College of Medicine, poster judge).
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isotope-labeled retinol dilution tests can provide more refined 
diagnoses extending from the deficient through the normal to 
the excessive range. Such expanse is necessary for population 
research, since some data cited showed that, in the USA, one can 
find 22% of individuals with vitamin A deficiency (VAD), whereas 
4% have hepatic evidence of excessive content and fat-globule 
vacuoles on histological examination.  
 Admitting that VAD is more rampant in low-income coun-
tries, Dr Tanumihardjo warned of a downside of excessive ex-
posure from the intervention programs arrayed against it. These 
include periodic supplementation and fortification of foods 
such as edible oils and table sugar, and the newest develop-
ment: biofortification. Varieties of carrots, sweet potatoes and 
maize have been hybridized to augment their concentration of 
provitamin A carotenoids such as β- and α-carotene. System-
atic feeding with these biofortified foods in Zambia resulted 
in orange-colored pigmentation of the palms of the hands, a 
condition known as carotenodermia. Known to dermatology for 
decades, this condition has been considered to be benign and 
harmless. Based on our current knowledge of molecular mecha-
nism, carotene oxidase action in converting dietary provitamin 
A to retinaldehyde suppresses bioconversion at a normal (ade-
quate) vitamin A reserve status. This was posited as a biological 
guarantee against hepatic excess of active retinoids. Consistent 
with the title of the presentation, Dr Tanumihardjo concluded 
with preliminary biomarker evidence for an escape from regula-
tory control and vitamin A excess in chronic consumers of bio-
fortified provitamin A sources.
 As an editorial comment, a field study is commencing in 
Guatemala, a nation with a sugar-fortification program, to ex-
amine the tissue concentrations and histology of the livers of 
individuals experiencing sudden death from accidents or vio-
lence; this will help clarify the relationships of exposure and 
adverse effect, if albeit not in the context of biofortification, but 
in the setting of one of the most successful public health inter-
ventions against VAD.
 Dr Randy Hammond of the University of Georgia took on 
a process emerging into later adulthood: “The influence of the 
macular carotenoids on auditory and visual-motor thresholds.” 
The term macular carotenoids refers to zeaxanthin and lutein, 
which are selectively deposited in the fovea (macula) of the 
retina and whose density is believed to represent protection 
of this essential structure for vision. The former compound is 
primarily derived from corn and named for the botanical term, 
Zea mays; notably, egg yolk and orange bell pepper are rich 
in zeaxanthin as well. Corn is also a leading source of dietary 
lutein, with important contributions from squashes, spinach 
and orange juice. The mechanism of action and protection has 
been considered a direct interaction with, and absorption of, 
damaging light. An internal, potentially nerve-tissue-based role 

for these two carotenoids in other sensory functions was the 
revelation of Dr Hammond’s innovative thesis about these com-
pounds being ‘neural pigments’ and having a role in what he 
termed ‘neural efficiency.’
 From the standpoint of feasibility and construct validity, Dr 
Hammond noted that xanthophilic cells, with affinity for this 
class of carotenoids, have been known in the brain since dis-
covered by Craft in 2003. He reviewed findings from his groups 
and others regarding an association between amnesia (memory 
loss) and cognitive function in older individuals and the density 
of the macular pigments in the brain tissue itself. In this pres-
entation, Dr Hammond brought evidence and insights for how 
these pigments might exert these cerebral-level effects. His fo-
cus was on the auditory system (hearing loss) and associations 
between consumption of the carotenoid pigments and better au-
ditory acuity. He attributed this to their improving the neuronal 
efficiency to filter auditory signals of interpretive interest from 
background noise. However, in the presence of hearing-adverse 
factors, such as tobacco smoking, the improvement of audition 
with consumption of macular carotenoids was not demonstrat-
ed. The conclusion was that the speed and fidelity of auditory 
stimuli are improved with higher exposures of lutein and zeax-
anthin by effects of CNS neurons.
 The final presentation was from Jirayu Tanprasertsuk of 
Tufts University closing the upward tour of the lifespan with 
a talk entitled: “Oldest of the old: metabolomics, brain carot-
enoids and pathology and cognition in centenarians.” The back-
ground information was the epidemiological evidence, in older 
individuals, that risk of cognitive deterioration was mitigated by 
higher vegetable consumption in some populations or by higher 
combined fruit and vegetable consumption in others. A legiti-
mate hypothesis would be an effect of exposure to carotenoid 
pigments from the diet. Β-carotene is the predominant pigment 
in most Western diets and in the human circulation, but lutein is 
the dominant carotenoid in cerebral tissue, suggesting a selec-
tive uptake of the latter.
 An interesting insight comes in a potential interaction with 
essential fatty acids in the effects of carotenoids on human cog-
nition. In one study reported in this presentation, the perfor-
mance on four cognitive tests by elderly subjects was evaluated 
after oral supplementation with four treatments: 1) placebo; 2) 
lutein alone; 3) docosahexaenoic acid (DHA); and 4) lutein plus 
DHA. The only group to have superior performance on all four 
cognitive tests was the combined treatment.
 Except with biopsy or autopsy study, the pigment density of 
the cerebral tissue cannot be directly quantified, but Jirayu Tan-
prasertsuk advanced the premise that macular-pigment optical 
density (MPOD) in the fovea of the eye was a faithful surrogate 
for the condition of the brain behind the eyes. Feeding studies 
comparing enhanced intakes of the macular carotenoids from 
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 Next year, the CARIG conference heads for the vitamin A in 
oysters and the carotenoids in crabs when NUTRITION 2019 
convenes in Baltimore, MD. 
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avocados and low intakes derived from potatoes and chickpeas 
showed a reflection in the MPOD in both Alzheimer’s disease 
patients and more cognitively intact elders.
 The speaker’s own research may allow circulating levels of 
certain lipid biomarkers in data derived from immediate post-
mortem specimens of blood and brain (frontal and temporal 
cortex) in 47 recently deceased participants in the Georgia Cen-
tenarian Study. After adjustments, no significant association be-
tween circulating and cerebral-tissue content was identified for 
retinol, total saturated fatty acid, total monounsaturated fatty 
acid and trans-fatty acid levels. On the other hand, strong as-
sociations were found for serum carotenoids (lutein, zeaxanthin, 
cryptoxanthin, β-carotene) along with tocopherols, total n-3 PU-
FAs and n-6/n-3 PUFA ratio.  
 So, the presentations on carotenoid effects on health revisit 
the time-honored question on the ‘essentiality’ of nutritional 
compounds that vary so widely from culture to culture and 
across agriculture and foraging situations of abundance and 
availability of sources.  

“ The presentations on carotenoid  
effects on health revisit the  
time-honored question on the  
‘essentiality’ of nutritional  
compounds that vary so widely  
from culture to culture”

 
 
 Later, the CARIG reception, with its annual poster competi-
tion, was held. A jury of three senior CARIG members selected 
the best free-paper science among the posters in two catego-
ries: 2018 CARIG Reception Poster Competition and 2018 CARIG 
Emerging Leaders Poster Competition. The winners and the ti-
tles of the reports are below.

2018 CARIG Reception Poster Competition Winners
 

1st Place  
Jirayu Tanprasertsuk, Tufts University 

Brain fat-soluble nutrient pattern is related to pre-mortem 

cognition among non-demented centenarians

  

2nd Place  
Jelena Mustra Rakic, Tufts University 

Dietary lycopene feeding inhibits cigarette-smoke-induced 

COPD and lung preneoplastic lesions in ferret model

 

3rd Place  
Zhi Chai, Pennsylvania State University 

Differential expression and coexpression analyses on 

transcriptional profiles of lower small intestine suggest key 

pathways regulated by vitamin A

 

2018 CARIG Emerging Leaders Poster  
Competition Winners            .
 

1st Place (joint) 
Minkyung Bae, University of Connecticut 

Hepatic stellate cells exposed to astaxanthin during activation 

exhibit a distinct metabotype from quiescent and activated 

hepatic stellate cells

 

1st Place (joint) 

Jelena Mustra Rakic, Tufts University 

Dietary lycopene feeding inhibits cigarette-smoke-induced 

COPD and lung preneoplastic lesions in ferret model
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Sight and Life Elevator  
Pitch Contest 2018  

Imagine a chance meeting with an investor in an elevator, the 
perfect moment to quickly share your idea in a compelling man-
ner to a captive audience. This situation gave rise to the term 
‘elevator pitch’ – a very popular, interactive approach whereby 
an entrepreneur must boil down their concept into a persuasive 
pitch that will spark interest from potential financiers. “I thought 
it was really interesting to make the pitch in five minutes: it had 
to be really concise and deliver an idea quickly,” explains Eleva-
tor Pitch Contest finalist Anne-Julie Tessier. 

Nutrition assessment
The Sight and Life Elevator Pitch Contest 2018 sought disruptive 
ideas in nutrition assessment from innovators to change the cur-
rent way nutrition is measured. Whether a cutting-edge product, 
a service, a technology, or an application in nutrition assess-
ment, the concept needed to improve the existing approaches 
in a meaningful way. 

“ The concept needed to improve  
the existing approaches  
in a meaningful way”

 Here at Sight and Life, we are striving to improve the assess-
ment and evaluation of an individual’s nutritional status. Nu-

tritional deficiencies are major public health concerns in many 
low- and middle-income countries, but accurate and actionable 
information on their status in populations is often lacking due 
to the high costs and logistical challenges associated with as-
sessing nutritional status. Accurate, user-friendly and low-cost 
analytical tools allowing large-scale population surveys on nu-
tritional status are needed.

The competition 
Open to young entrepreneurs, the contest drew 65 entries from 
18 countries and 35 universities across diverse categories and 
stages. The distinguished Jury Panel brought their immense 
knowledge, experience and expertise in nutrition assessment to 
narrow the group of 65 applicants down to seven finalists. Our 
thanks go to all the Jury members:

  Klaus Kraemer from Sight and Life

 Simone Frey from Atlantic Food Labs

 Katharine Kreis from PATH

  Alain Labrique from Johns Hopkins Bloomberg School  
of Public Health 

 Parul Christian from the Bill & Melinda Gates Foundation

 Karen Regan from National Institutes of Health

The seven finalists were awarded a round trip to Boston, where 
they presented their innovations during The American Society 
for Nutrition’s Nutrition 2018 conference. Before the competi-
tion, each of the finalists had the opportunity to receive men-
toring and feedback regarding their concept and presentation. 
Maryam Hashemian, an elevator pitch contest finalist, spoke 
highly of her experience: “It was a great opportunity for me to 
communicate my idea, to talk about it and to learn from other 
colleagues about how to improve it and how to connect with 
others to improve the idea.” 

Nola Martin  
Communications,  
Sight and Life, Basel, Switzerland
 
Srujith Lingala 
Manager, Technology and Entrepreneurship,  
Sight and Life, Gurgaon, India
 
Kalpana Beesabathuni 
Global Lead, Technology and Entrepreneurship,  
Sight and Life, Gurgaon, India

Boston, USA, June 10
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Eleanor Shonkoff from the Picture This! team pitching her nutrition assessment innovation
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“ It was invigorating to watch  
these young entrepreneurs pitch  
their innovations”

 It was invigorating to watch these young entrepreneurs 
pitch their innovations, which have the potential to change the 
landscape of nutrition assessment. Jury member Simone Frey 
describes the atmosphere during the competition: “What I find 
most interesting is that there are so many people with ideas, and 
they have seen there are problems that we can actually solve.” 
She continues, “They’ve come up with great solutions. And this 
elevator pitch contest helps to go the next step, to bring it to 
the next level, to network, to bring these people together with 
maybe mentors, with investors, and I think that’s great.” 
 After an intense session of pitches followed by inquiries from 
the Jury, three contestants were awarded cash prizes. 
 The third-place winner is Andrea Spray, from the London 
School of Hygiene and Tropical Medicine, with a dietary intake 
innovation called INATU that measures the impact of women’s 
time on nutrition. Spray aims to overcome the limitations of 
tools currently used in measuring the impact of women’s time 
on nutrition through a method that requires neither direct ob-
servation nor self-reporting. The team proposes to equip rural 
mothers in Uganda with life-logging wearable cameras, GPS 
trackers, and mobile phones receiving automated interactive 
voice response (IVR) calls to assess time use and maternal and 
child diet.

 The second-place winner is Eleanor Shonkoff, from Tufts Uni-
versity, with Picture This! Shonkoff’s team proposes accurate 
estimation of individual-level food and nutrient intake through 
digital imaging of food, computer vision (CV), and artificial in-
telligence (AI) techniques. The aim is to develop a scientifically 
valid method by which consumers take pictures of their food and 
get rapid, real-time feedback on calories and nutrients consumed. 
The steps involved are to use images to classify foods, construct a 
3-D model, estimate boundaries and volume, and determine the 
food’s weight and calories. The prototype algorithm draws from 
3-D weight estimation techniques to determine object volume and 
uses machine learning algorithms to classify foods. The concept is 
at the prototype stage, and an early model has been built. 
 The winner of the 2018 Elevator Pitch Contest is Anne-Julie 
Tessier, from Canada’s McGill University. Tessier and her team 
tackle the lack of tools to accurately assess food and beverage 
intake among individuals. Her entry, Keenoa, is an artificial in-
telligence–based food diary. A mobile application captures par-
ticipants’ eating habits to the nearest detail by enabling them to 
record food pictures, quantity, and the date and time of meals. 
This detailed information is directly linked to a clinical practi-
tioner’s/researcher’s web application and is accessible in real 
time. The mobile and web applications developed from March 
2016 to January 2018 are ready to be deployed in the field.
 In addition to the three winners, Sight and Life selected 
the presentation and concept of Chikumbutso Chibwinja, an 
undergraduate student at Malawi’s Lilongwe University, for an 
honorary prize. At 22 years old, Chibwinja proposed a simple 
technique, called Arm Distance Technique (ADT), that meas-
ures the circumference of the arm to classify a person as obese, 
overweight, normal, or wasted. ADT eliminates the need for 
equipment or technical personnel and is intuitively simple to 
use. Impressed with his passion for nutrition, Sight and Life is 
providing Chibwinja with an educational grant to continue sup-
porting him in his endeavors.

“ We are heading  
in the right direction, and  
this will definitely work”

 This staging of the Sight and Life Elevator Pitch Contest 
brought lively competition and provided an opportunity for fi-
nalists to connect and further their ideas with a mentor. Finalist 
Timur Osadchiy sums it up by stating, “You have so much doubt 
about whether your idea is great or not. The Elevator Pitch Con-
test actually gave me the confidence that me and my team – we 
are heading in the right direction, and this will definitely work.” 
The combination of all seven finalists brought this contest to 

Jury members Klaus Kraemer from Sight and Life and  
Simone Frey from Atlantic Food Labs present Anne-Julie Tessier 
of Keenoa with a first-place award 
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“  The Elevator Pitch Contest  
was a great opportunity for me  
to communicate my idea,  
to talk about it, and to learn  
from other colleagues about  
how to improve it and  
how to connect with others  
to take the idea further.” 
Maryam Hashemian

For more information, please visit  
www.elevator-pitch-contest.org

Correspondence: Srujith Lingala,  
Sight and Life, PO Box 2116, 4002 Basel, Switzerland 
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life with their cutting-edge ideas, and we are looking forward to 
bright futures for all contestants:

  Anne-Julie Tessier, Doctoral student,  

McGill University, Canada – Keenoa

  Andrea Spray, Doctoral student,  

London School of Hygiene & Tropical Medicine, UK – INATU

  Eleanor Shonkoff, Post-doctoral fellow,  

Tufts University, USA – Picture This!

  Maryam Hashemian, Post-doctoral fellow,  

National Cancer Institute, USA – Salt Intake Measurement

  Chikumbutso Chibwinja, Undergraduate student,  

Lilongwe University, Malawi – ADT

  Ethan Braun, Doctoral student,  

Purdue University, USA – POWER

  Timur Osadchiy, Doctoral student,  
Newcastle University, UK – Intake 24
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Elevator Pitch Contest Finalists and Jury members with the Sight and Life team in Boston, USA. From left: Karen Regan, Julie Mortensen, 
Yana Manyuk, Peiman Milani, Katharine Kreis, Anne-Julie Tessier, Ethan Braun, Kesso Gabrielle van Zutphen, Maryam Hashemian,  
Madhavika Bajoria, Eva Monterrosa, Klaus Kraemer, Srujith Lingala, Timur Osadchiy, Andrea Spray, Nola Martin, Parul Christian,  
Simone Frey, Kalpana Beesabathuni and Eleanor Shonkoff.
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Nutrient Density as a  
Dimension of Dietary Quality

NUTRIENT DENSITY AS A DIMENSION OF DIETARY QUALITY

Background and context 
The late Prof. Doris Calloway is quoted as noting, during the pro-
cess of revising the Recommended Dietary Allowances of the 
United States, that: “People eat foods, not nutrients.”1 Neverthe-
less, the product of the effort was a refined tabulation of the daily 
recommended intakes of the essential macro- and micronutrients. 
When planning or evaluating the adequacy of diets, the focus has 
remained on these two-dimensional tables of recommendations, 
whether they be from the Dietary Reference Intakes,2 United Na-
tions agencies,3 or European Food Safety Authority4 processes; 
these are limited to matching a quantity of a specific nutrient to 
an average or protective level of daily intake.
 If we return to first principles, the fundamental origins of 
essential nutrients are the foods and beverages in the diet. To 
meet the intakes that satisfy the needs of individuals, an assort-
ment of nutrient-rich foods or of less-nutritious foods needs to 
be consumed in enormous quantities. A combination of these 
two dietary patterns was operative in the hunter-gatherers of 
Paleolithic prehistory. The clan would subsist on the energy from 
roots, tubers and herbs during their quest for the animal of the 
hunt, and then gorge themselves with the abundant nutrients of 
the muscle and viscera of their prey. With the advent of primitive 
agriculture, farmers expended large quantities of energy toiling 
in their potato or cassava fields, or their maize and millet plots, 
extracting sufficient vitamins and minerals from the bulk of the 
tubers and grain staples ingested.
 In the modern era, agriculture is increasingly mechanized, 
and more than half of the world’s population lives in urban 
settings. On the one hand, this has limited the amount of food 
(the number of calories of daily energy) that can routinely be 
consumed. On the other, however, the diets are still based on 
carbohydrate-rich root, tuber, and cereal staples with limited 
availability of animal-source foods.

Part I: Theoretical considerations of the nutrient-
density approach in a multicenter evaluation

Marieke Vossenaar, Noel W. Solomons 
Center for Studies of Sensory Impairment, Aging and 
Metabolism (CeSSIAM), Guatemala City, Guatemala
 
Eva Monterrosa, Kesso Gabrielle van Zutphen  
Sight and Life, Basel, Switzerland

Key messages
 
>   The approach of expressing nutrient density in the descrip-

tion of dietary intake for individuals and populations 

provides an additional dimension by emphasizing the role 

of the background diet.

 

>   A nutrient-density expression is a ratio, with the numerator  

as a value of nutrients (e.g., nutrient units, percentage of 

recommended intake) and the denominator as a quantifier of 

the diet (e.g., portion size, weight, volume, dietary energy).

 

>   The ‘critical nutrient density’ is a reference value  

for a person or population derived from the recommended 

daily intake for a specific nutrient in the numerator and 

daily energy requirements as the denominator, typically 

expressed per 1000 kcal.

 

>   When a diet is constituted with at least the critical nutrient 

density, one is assured that the requisite amount of a nutri-

ent of interest will be consumed when energy needs are met. 

 

>   The nutrient-density approach is a handy tool for both  

planning and evaluation of diets.
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 Currently, the world is undergoing an epidemic of obesity.5,6 
The large body size, with additional weight to carry and greater 
muscle mass to support it, should theoretically obligate per-
sons with obesity to consume more energy than those of normal 
weight. In a more constrained extent, the margin for consuming 
a lower-quality diet by virtue of a larger total amount is analo-
gous to that of the primitive agriculturalist. 

Nutrient density: Definition and concept
A nutrient-density expression is formed as a ratio, with a numer-
ator and denominator. To understand the concept, it is necessary 
to specify the nature of the numerators and denominators that 
make up the expression. 
 The nature of the numerator: In the numerator is a quantity 
of a macro- or micronutrient, either in gravimetric or molar units 
or else as a percentage of adequate intake. This could be 40 mg 
of vitamin C, 2 mg of copper, or 20% of the Daily Value (DV) for 
sodium, for example. It can represent either the amount offered 
in a preparation or menu, or an amount estimated to have been 
consumed. 
 The nature of the denominator: In the denominator is a 
measure for a quantity of food or beverage, also as offered or 
consumed or, in a special application, as an amount theoreti-
cally required. The elements of the denominator can be ex-
pressed in multiple manners, including serving portion (uni-
tary), net weight (grams), liquid volume (mL), or a quantity of 
dietary energy (kcal or kJ).

BOX 1: The nature of the ratio as density
 
The most common and familiar application of a nutrient-

density expression in daily life is found on the Nutrition Facts 

panel on the nutritional label of commercial food products. 

To meet the intakes that satisfy the needs of individuals, an assortment of nutrient-rich foods or of less-nutritious foods  
needs to be consumed in enormous quantities 
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The concept and definition of critical nutrient density: One 
can expand the nutrient-density concept to a prescriptive or 
reference fashion by assigning the denominator energy to the 
individual daily energy requirement, or more commonly to the 
reference energy needs for a specific class of individuals, such 
as preschool children or adult men. The resulting expression is 
called the ‘critical nutrient density.’ The numerator is the refer-
ence daily requirement for a specific nutrient for an individual 
of the class. This can be the protective value, such as the Rec-

ommended Dietary Allowance (RDA) of the Dietary Reference 
Intakes (DRI) or the Recommended Nutrient Intake (RNI) of the 
UN agencies series. Alternatively, it could be the population-
normative Estimated Average Requirement (EAR) value. 
 Nutrient density was illustrated for calcium in the previous 
section. The DV value of 1300 mg corresponds to the recom-
mended dietary allowance for an adolescent boy. That would be 
the numerator value for the critical nutrient density for this pop-
ulation class. It is conventional to assume a daily energy intake 
of 2000 kcal, as is done for the Nutrition Facts labeling proce-
dure in critical nutrient-density creation. A first approximation 
around the 1300 mg value for calcium would be 650 mg/1000 
kcal. However, adolescent boys as a group have a higher daily 
energy expenditure, estimated at 2800 kcal/day. Expressed in 
conventional denominator terms, this would yield 464/1000 
kcal for the more refined critical nutrient density for calcium in 
male adolescents at the RDA recommendation level. This age-
group has an EAR for calcium of 1100 mg/day, such that the 
critical nutrient density based on the population distribution 
assumptions would be 393 mg/1000 kcal.

A brief history of nutrient-density concerns
When the ratio procedure described above is used, it represents 
a nutrient-density application. The approach dates back at least 
three decades − a period during which the estimates of both hu-
man energy requirements and specific micronutrient recommen-
dations have been refined by ongoing research and advanced 
conceptual innovations.
 Nutrient-density-based dietary guidelines: There have been 
two important international initiatives using the nutrient-den-
sity approach and the critical nutrient-density criterion. The 
first was undertaken in 1986 by an ad hoc committee of Latin 
American nutritionists convened in Caracas, Venezuela, which 
in the following year published a report entitled Guías de Ali-
mentación: Bases para su Desarrollo in América Latina [Food 
Guidelines: The bases for their development in Latin America].7 
It reasoned, quite correctly, that planning and evaluation using 
the recommended allowances of the era was a cumbersome pro-
cedure. Based on the cultural practices of families of the region 
consuming the majority of their meals in congregate fashion, the 
dietary fare consumed in the home became the fulcrum for posi-
tive change.
 There was general consensus in the 1980s that the require-
ments for the cofactors in the Krebs cycle chemistry for ATP 
generation in the mitochondrion were related to the amount of 
energy presented to the body. The relationships for thiamine, 
riboflavin and niacin were 0.4, 0.6 and 7.0 mg, respectively, per 
1000 kcal. This was the model standpoint. For critical nutrient-
density calculation for adults of both sexes, they assumed a 
daily energy requirement of 2000 kcal, with lesser amounts at 

Let us exemplify the concept with a hypothetical  

product offering a specified percentage of the Daily Value (DV) 

for calcium:

20% of the calcium DV per serving

This can also be interpreted as one getting 100% of the DV by 

consuming five servings in a day.

 The current DV of the Food and Drug Administration is 

1300 mg for calcium. This would mean that, in quantitative 

terms, the numerator would become 260 mg of the mineral. 

The density expression by serving is transformed to:

260 mg of calcium per serving

The density expression can be transformed to a weight or 

volume basis, as the label also describes what the manufac-

turer defines as a serving portion. In the case of the product 

of interest, a serving weighs 160 grams. This would represent 

1.625 mg per gram. Since a denominator of 100 g might be 

most conventional and convenient, the weight-based nutrient-

density expression becomes:

162.5 mg per 100 grams of product

The nutrition label also reports the calories (kcal) in a serving, 

such that one can base the density denominator on energy. 

The 100 g serving of this product provides 200 kcal. The 

conventional energy-based nutrient-density expression has a 

denominator of per 1000 kcal. The numerator would then be 

multiplied fivefold. Thus, the energy-related density for this 

product becomes:

812.5 mg per 1000 kcal

This calculation approach can be generalized for any food or 

beverage in a food composition database, relating the 100 g 

portion’s content extrapolated to 1000 kcal of energy.
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younger ages. So, this process was extended, with the assump-
tion that a critical nutrient density could be assigned for all nu-
trients that cover the needs of the most sensitive individual in 
the family unit, and the value was expressed per 1000 kcal. The 
Guidelines document contains a table in which the protective 
(for positive essential nutrients including protein and fiber) or 
the non-offensive (for negative nutrients such as sodium) nutri-
ents are outlined.8 According to the rationale of the conveners, 
any family that followed all of the nutrient-density guidance in 
the document would assure appropriate nutrient intakes for 
most members. There are exceptions within the family unit: ex-
empted from Guidelines were infants, pregnant and lactating 
women and the elderly of the family, as each of these groups has 
special circumstances or nutrient needs that do require adapta-
tion of the diet.
 The Cavendas Report7 was widely discussed and circulated, 
but it never became a working guideline for any part of the Latin 
American region. To this date, Latin American countries have 
relied on the international recommendations of the UN agencies, 
on the US-Canada Dietary Reference Intakes, or on their own, 
national formulations. We feel that the conceptual approach for 
nutrient-density-based dietary recommendations was a vision-
ary one with possibilities for the needs in the 21st century. 

“ The conceptual approach for  
nutrient-density-based dietary  
recommendations was a visionary 
one with possibilities for  
the needs in the 21st century”

Nutrient density and complementary feeding
Two decades ago, in 1998, Brown, Dewey and Allen addressed 
a very vexing feeding problem for young children using the 
nutrient-density and critical nutrient-density approaches in 
the WHO/UNICEF monograph Complementary Feeding of Young 
Children in Developing Countries: A Review of Current Scientific 
Knowledge.9 It had a dual relationship with nutrient density. 
The nutrient density for the diet of an exclusively breastfed in-
fant is effectively the cumulative nutrient concentrations in hu-
man milk. However, breast milk’s capacity to support growth is 
exceeded in the seventh month of life, when additional energy, 
protein and micronutrients are needed to address an expand-
ing requirement. 

Breast milk’s capacity to support growth is exceeded in the seventh month of life, when additional energy, protein  
and micronutrients are needed to address an expanding requirement
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 The fare prepared with the texture and presentation suitable 
for an edentulous infant, in the forms of gruels, porridges and 
compotes, is termed ‘complementary food.’ The term implies 
its role, to complement the nutritional delivery of human milk, 
which remains the most important source of food through the 
second semester of life. After accounting for the energy contri-
bution of a day’s intake of maternal milk, complementary food 
closes the calorie gap. This can be as little as 100 kcal. The si-
multaneous process, however, is that the vitamin and mineral 
delivery from breast milk also becomes insufficient for growth 
and nutritional reserves. With a limited denominator allowance 
of energy in the complementary feeding, the nutrient density 
of the fare emerges as a focus of concern. What Brown and col-
leagues9 achieved in their monograph was a way of determin-
ing the critical nutrient density for specific nutrients in comple-
mentary feeding and what food combinations could supply the 
amounts needed in small volumes. Models to maximize nutrient 
density in complementary foods were developed for many vi-
tamins and minerals. A general conclusion was that vitamin A, 
calcium, iron and zinc were ‘problem nutrients,’ which defied 
satisfaction from food combinations and required fortification 
to meet requirements of the mixed-fed nutrients.

“ There has been a resurgence  
of interest in the use of the  
nutrient-density concept”

Contemporary applications of nutrient density
In recent years, there has been a resurgence of interest in the 
use of the nutrient-density concept. This is amply manifested in 
the concepts and applications of ’nutrient profiling’ put forward 
by Adam Drewnowski.10,11 Two of the present authors drew out 
some aspects of nutrient density in terms of the Guatemalan situ-
ation to renew its application.12–14 Forums on nutrient density 
have appeared at major international nutrition meetings, such as 
the CeSSIAM-sponsored satellite symposium at the International 
Congress on Nutrition in Buenos Aires, Perspectives on Nutrient 
Density: Too Little and Too Much. More recently at the Nutrition 
2018 meeting of the American Society of Nutrition in Boston, an 
evening symposium entitled “Academia and Industry Working to-
gether toward a Common Goal: Increasing Nutrient Density of the 
Diet” was presented with a panel from leading industries. 

Correspondence: Dr M Vossenaar,  
Center for Studies of Sensory Impairment,  
Aging and Metabolism (CeSSIAM), 17 Avenida no. 16−81, Zona 11, 
Guatemala City 01011, Guatemala  
Email: mvossenaar@hotmail.com
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Preventing Micronutrient 
Deficiencies Using African 
Indigenous Vegetables  
in Kenya and Zambia 

The first 1,000 days 
The time from conception through age 2 years, “the first 1,000 
days,” is vitally important to the health of a child and for op-
timal lifelong health.1 However, there are millions of women 
and children throughout the world without access to sufficient 
sources of energy, protein, minerals, and vitamins. The short-
term effects of poor nutrition in childhood are manifested as 
nutrient-specific conditions including night blindness, anemia, 
poor growth and development, and severe wasting. An impor-
tant long-term outcome of poor nutrition is growth retardation 
(i.e., stunting) and it is estimated that the global prevalence of 
stunting decreased from 40% to 27% of children under the age 
of 5 years between 1990 and 2010 and is expected to reach 
22% by 2020.2 
 However, while in 2015 there were 98.5 million fewer stunted 
children than in 1990, this decrease is partly reflected by gains 
in some regions, but not others, as the number of stunted chil-
dren in sub-Saharan Africa has increased by 12.4 million since 
1995.3 At the same time, the  prevalence of “hidden hunger,” a 
condition in which children and adults appear to be well nour-

Daniel J. Hoffman 
Department of Nutritional Sciences, New Jersey 
Institute for Food, Nutrition, and Health, Center for 
Childhood Nutrition Education and Research, Program 
in International Nutrition, New Brunswick, NJ, USA
 
Emily Merchant, David R. Byrnes  
and James E. Simon  
Department of Nutritional Sciences, New Jersey  
Institute for Food, Nutrition, and Health, Center  
for Childhood Nutrition Education and Research,  
Program in International Nutrition, New Use  
Agriculture and Natural Plant Products Program,  
Department of Plant Biology, Rutgers University,  
New Brunswick, NJ, USA

Key messages
 
>   Many countries are now facing the “double burden of  

malnutrition,” in which a high prevalence of undernutrition  

coexists with an increasing prevalence of obesity.

 

>  The double burden of malnutrition is often associated with  

changing dietary patterns, and interventions that once 

focused on providing calories must now focus on ensuring 

that individuals and households consume adequate  

micronutrients.

 

>  African indigenous vegetables (AIVs), rich in such  

micronutrients and identified as limited in many  

populations, can meet nutritional gaps without promoting 

excess weight gain.

 

>  AIVs are recognized by many communities that are at risk 

of undernutrition, but lack of access, availability, or cost 

considerations have prevented them from being consumed 

on a regular basis. 

 

>  While regionally consumed, AIVs are often not considered  

as cash crops, which has resulted in a lack of development 

for  production and limited household consumption. 

Improved germplasm and production and post-harvest 

handling techniques, as well as culinary development and 

nutrition education, can improve access, availability,  

adoption, affordability and consumption.
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ished or even obese, but are micronutrient-deficient, continues 
to increase throughout the world.4,5 Therefore, sustainable ap-
proaches to improving micronutrient intake are needed in low- 
and middle-income countries.

“ Sustainable approaches  
to improving micronutrient intake  
are needed in low- and  
middle-income countries”

The double burden in Africa
Aside from undernutrition, the prevalence of obesity is a major 
public health problem in high-income and many transitional 
countries, and has contributed to the ‘double burden of malnu-
trition’ – the coexistence of both obesity and underweight.1,2,6,7 

Globally, it has been reported that the prevalence of obesity has 
doubled in the past 20 years in some African countries (e.g., 
Kenya, Niger, Rwanda and Uganda) and tripled in others (e.g., 
Zambia, Mali and Tanzania).8,9,10 Thus, while more research 
needs to be done to better understand the causes and impli-
cations of the double burden, interdisciplinary approaches to 
improving nutrition in lower-income countries remains an im-
portant public health priority.

The case for African indigenous vegetables
African indigenous vegetables (AIVs), such as African night-
shade, amaranth, hibiscus, moringa and spiderplant, are tradi-
tional foods that are grown and utilized by many African com-
munities. They are, however, often grown as subsistence crops, 
and often carry the social stigma of ‘famine foods.’  It is well 
established that a healthful diet should be diverse, with a high 
intake of various vegetables. Yet, in most sub-Saharan African 
countries there is a lack of dietary diversity and variety, and 
AIVs can fill this nutritional gap as an important and culturally 
acceptable source of nutrients. 
 These indigenous vegetables are generally harvested from 
wild populations. and often require lower inputs than ‘Western’ 
vegetables, are more adapted to local conditions and environ-
mental stress and grow well under very poor soil conditions of-
ten found in parts of sub-Saharan Africa where resource-limited 
smallholder farmers live and farm. Aside from the nutrient den-
sity and other health-promoting properties of AIVs,11–14 these 
vegetables can be used to diversify farming enterprises and 
improve income opportunities that generate cash over multiple 
time points – as compared to agronomic crops, where farmers 
receive cash for their product once or twice a year. These factors 
can mitigate risk of crop failure due to climatic change and en-
vironmental stress, and can thus be considered as candidates to 
promote food security and provide local opportunities for gen-
erating income and improving health and nutrition.11 

Children playing in Kibera, the largest slum in Nairobi, Kenya
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Women from Kibera planting seedlings

Preparation of soil and manure for Home Harvests
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Current use of AIVs in Kenya
The availability and use of AIVs varies somewhat by country and 
region, but many are already known to, or consumed by, many 
people in sub-Saharan Africa. The stigma attached to them limits 
their adoption and promotion, however. It is therefore no sur-
prise that these nutritious leafy greens have had little culinary 
development and systematic scientific examination compared to 
European vegetables. In Kenya, the traditional method of pre-
paring AIVs is to pan-cook the vegetables with oil, tomatoes and 
onions, often for several hours. Aside from the culinary monoto-
ny, lengthy cooking times reduce much of the vegetable’s nutri-
tional value. Improved culinary habits can minimize monotony 
and promote more frequent consumption of AIVs with higher 
nutrient content. Thus, our team is designing and implementing 
a series of nutrition interventions to improve diet quality, AIV 
consumption and new, yet tradition-based, recipes for preparing 
AIVs in Kenya and Zambia. 

“ Home Harvests promote more  
frequent consumption of AIVs”

Promoting AIVs in urban settings 
Recently, as one component of our broader program in Kenya 
and Zambia to promote cultivation and consumption of AIVs in 

these countries, we coordinated the training and implementa-
tion of ‘Home Harvests’ in Kibera, one of the largest urban slums 
in Nairobi, Kenya. A Home Harvest, also known as ‘sac gardens,’ 
is a garden model that provides a readily available source of veg-
etables to families for consumption. Residents of Kibera have 
access to small, informal markets, but the quality and supply 
are often questionable and limited. Our survey found that 53% 
of women reported a lack of availability of dark, leafy greens 
due to seasonal shortages. Moreover, the dietary diversity score 
of the women who participated was 3 out of 10 and 90% scored 
below the threshold of 5. This indicates a low dietary diversity, 
suggesting relative food insecurity, and is a risk factor for mi-
cronutrient deficiencies. Only 3% of the women reported eating 
AIVs every day, while 47% consume them one to four times a 
week and 38% never eat AIVs. Home Harvests promote more fre-
quent consumption of AIVs, increasing daily intake of essential 
vitamins and minerals and improving dietary diversity. 
 In addition to household consumption, Home Harvest prod-
ucts can be sold to generate revenue. As income, social norms 
and customs influence food choice, our program was supple-
mented with nutrition and agricultural training conducted at 
the community level in partnership with Mirror of Hope, a local 
community group. Home Harvests are located within Kibera, re-
ducing the need for long, daily trips to larger markets.  Reducing 
energy required for high levels of daily activity is an important 
factor, as this increases the risk of undernutrition for women 
who may be HIV-positive or have poor access to sufficient food. 
The results from this pilot program will be available in 2019 
when a full report of changes in income, diet, daily activity, time 
use and non-food expenditure will be published. 

©
 D

an
ie

l J
. H

off
m

an

©
 D

an
ie

l J
. H

off
m

an



180

“ The overall objective of our programs 
in Kenya and Zambia is to promote 
the cultivation and consumption  
of nutrient-dense vegetables”

Using agriculture to promote development and health 
The overall objective of our programs in Kenya and Zambia is 
to promote the cultivation and consumption of nutrient-dense 
vegetables, such as AIVs, to improve dietary diversity while 
supporting economic development. To achieve this, we use a 
market-first, science-driven approach to provide significant 
economic benefits to smallholder farmers and expand crop di-
versity for family farms and communities to reduce dependency 
and risks associated with single commodity crops.11 When AIVs 
are introduced using excellent germplasm, alongside trainings 
in water collection, irrigation systems, horticultural production, 
post-harvest and agri-business management, these plants can 
be exploited to achieve food and income security. 
 Key interventions needed along the value chain include 
the identification and introduction of the best available germ-
plasm, improvement of production systems (e.g., pest manage-
ment, scheduling of plantings, water management to ensure 

production across wet and dry seasons), post-harvest handling, 
nutrient-enhancing preparation methods, improved market ac-
cess, and consumer awareness of the nutritional benefits of 
AIVs. Using participatory research and outreach-based activities 
to build capacity of stakeholders (e.g., farmers, suppliers, and 
consumers) through practical production technologies, narrow-
ing knowledge gaps, and improving utilization can have major 
impacts on livelihoods and food security. In summary, the model 
described is scalable and replicable, and can be integrated into 
larger development initiatives to promote a healthful diet and 
economic development in lower-income countries, especially 
given that the use of AIVs has great potential to address many of 
the issues central to the first 1,000 days.

“ The model described is  
scalable and replicable, and  
can be integrated into larger  
development initiatives”
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Instructions on maintenance of Home Harvests as provided by Naman Nyabinda
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OBAASIMA 

The challenge 
Around two billion people, almost one-third of the global popu-
lation, receive insufficient micronutrients from the food they 
eat.1 ‘Hidden hunger’ or micronutrient malnutrition refers to 
the insufficient intake of vitamins and minerals, known as mi-
cronutrients. Malnutrition weakens the immune system and 
makes malnourished population groups more vulnerable to in-
fectious diseases. 
 Women of reproductive age, including adolescent girls and 
pregnant and breastfeeding women, have an increased require-

ment for micronutrients. Improving the nutritional intake of 
adolescent, pregnant and lactating women ensures an adequate 
supply of nutrients during the critical window of the first 1,000 
days of a child’s life. The first 1,000 days, from conception 
to a child’s second birthday, provide a unique opportunity to 
provide the essential nutrients for brain development, healthy 
growth and a strong immune system.2 Micronutrient deficien-
cies negatively impact the health of the mother and the course 
of her pregnancy.3

 In Ghana, despite two decades of sustained economic growth 
and reductions in some forms of malnutrition, progress on mini-
mizing micronutrient deficiencies has been slow. A recent micro-
nutrient survey conducted by the Ghana Health Service (GHS) 
revealed deficiencies in key micronutrients including vitamin A, 
iron and folate, particularly in pregnant women.5 While micro-
nutrient deficiencies persist, over 40% of women in Ghana are 
overweight or obese.5 

OBAASIMA: An innovative solution
Women in Ghana often suffer from an insufficient intake of vita-
mins and minerals because of a poor and/or monotonous diet. 
This increases the risk of retarded fetal growth, birth defects and 
preterm birth for their children, and also of their own mortality.6 

A demand-driven approach to reduce  
micronutrient malnutrition in Ghana

Breda Gavin-Smith 
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Daniel Amanquah  
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Key messages
 
>   Around two billion people, almost one-third of the  

global population, receive insufficient micronutrients  

from the food they eat.

 

>   Women of reproductive age, including adolescent girls  

and pregnant and breastfeeding women, have an increased 

requirement for micronutrients.  

 

>   In Ghana, despite two decades of sustained economic growth 

and reductions in some forms of malnutrition, progress on 

minimizing micronutrient deficiencies has been slow.

 

>   The provision of healthy, nutritious, affordable food can play 

an important role in starting to address these deficiencies.

 

>   OBAASIMA is a demand-driven approach that  

aims to increase and improve the local production  

of affordable, micronutrient-rich foods while ensuring  

products have a sound nutrition profile supporting  

healthy eating principles.

The OBAASIMA Seal
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The provision of healthy, nutritious, affordable food can play an 
important role in starting to address these deficiencies. 

“ OBAASIMA translates as  
‘women in all their beauty, morals 
and kindness’”

 OBAASIMA in the Akan language translates as ‘women in 
all their beauty, morals and kindness’ and aims to increase and 
improve the local production of affordable, micronutrient-rich 
foods while ensuring products have a sound nutrition profile 
supporting healthy eating principles. The project was devel-
oped by Affordable Nutritious Foods for Women (ANF4W) in 
cooperation with the Ghana Standards Authority (GSA) and the 
Association of Ghana Industries (AGI). Taking ANF4W to scale 
resulted in the creation of OBAASIMA, an initiative working 
across the food chain from supply to demand. It is currently a 
public-private partnership that includes AGI, GSA, the German 
Development Cooperation (GIZ), DSM, Sight and Life, and the Bill 
& Melinda Gates Foundation. 

OBAASIMA: Core principles 
Three key principles are essential to the success and sustain-
ability of OBAASIMA:

1.  Provide the opportunity for business-to-business  
solutions with local food processors

Local food processors, especially small and medium-sized enter-
prises (SMEs), often have difficulties meeting basic standards of 
manufacturing practice, food quality and fortification standards. 
OBAASIMA’s private-sector partners assist local food processors 
through training, technical advice and business development. 
This helps local SME food processors to start fortification, ena-
bling them to register their food products and to develop their 
business. Currently, OBAASIMA supports four companies in Gha-
na developing supplementary fortified food products targeting 
women of reproductive age and is working hard to increase the 
number of food companies engaged.

2. Create demand for nutritious foods
A focused ethnographic study was conducted in Ghana to deter-
mine how cultural, social, physical and economic factors influ-
ence food consumption patterns and food choices of adolescents 
and pregnant and breastfeeding women from low-income house-
holds in Ghana. Creating a sustained demand for nutrient-dense 
foods for women in resource-constrained environments has a 
greater chance of success if the foods fit into the underlying val-
ues that inform and guide consumption decisions and choices. 

Instead of disseminating knowledge, creating demand for nutri-
tious foods should address the convenience, affordability and 
aspirational value of nutritious foods. These areas are key to 
creating demand for OBAASIMA products and form a central role 
in marketing campaigns.

3. Regulatory environment
Quality standards for voluntarily fortified foods produced by 
SME food processors are usually lacking. Developing a national 
standard for voluntarily fortified foods for women of reproduc-
tive age has been a key part of the OBAASIMA initiative (www.
obaasimaghana.com). A trademark has been developed, the 
OBAASIMA Seal, regulated by the Ghana Food Standards Author-
ity. This OBAASIMA Seal is assigned to products that adhere to 
the minimum fortification content as well as nutrition criteria 
on maximum allowable content of sugar, salt, fat and trans-fat. 
This trademark helps to inspire healthy food choices by making 
products easily identifiable and recognizable. 

OBAASIMA in action
Companies in Ghana, in partnership with OBAASIMA, have de-
veloped ready-to-eat, fortified, processed and packaged foods 
that are low in sugar, salt and fat. One innovation is the instant 
Tom Vita,2 which only requires the addition of hot water for 
preparation. Another product currently being developed and 
earmarked to come on stream will be the first extruded corn-
soy blend (CSB)3 to be sold on the market by a local company. 
The use of extrusion technology, in addition to other treat-
ment, will bring out an instant CSB that requires no cooking 
before consumption. This is a natural wholesome blended 
food that is highly nutritious, precooked and affordable for 
people of all ages.  

“ All OBAASIMA products are fortified 
with 18 vitamins and minerals as part 
of a specifically designed premix”

 All OBAASIMA products are fortified with 18 vitamins and 
minerals as part of a specifically designed premix developed 
with the support of DSM. Codex and WHO/UNICEF guidelines for 
supplementation during pregnancy have been used as a refer-
ence in ensuring appropriate levels of vitamins and minerals.6,7 
The premix added to each product can be adjusted taking into 
consideration the production process, while the local food pro-
ducers conduct various tests to ensure safety and acceptability 
for the fortified product. 
  All products carrying the OBAASIMA Seal must adhere to 
a ‘healthy criteria’ portfolio. This is essential in ensuring that 
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improving micronutrient intake does not result in consuming 
products with higher fat, salt, or sugar levels – a double-duty 
action.

Conclusion
As much as fortified foods have been proven to help alleviate 
micronutrient deficiencies, they are not a panacea. In light of 
the double burden of malnutrition emerging in low and middle-
income countries, projects such as OBAASIMA, and the develop-
ment of a trademark seal in particular, are encouraging exam-
ples that illustrate the possibility of addressing two challenges 
at once (micronutrient deficiencies and the risk of overweight 
and obesity). Perhaps most importantly, they are the result of 
reflecting on an essential nutrition intervention and redesigning 
it in a way that it is tailored to one of the biggest challenges the 
world is currently facing. 
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Did you know? You can now visit the Sight and Life website www.sightandlife.org on a 
regular basis to get the latest news about what is happening in the field of nutrition. You 
can also follow us on Facebook, Twitter and Instagram @sightandlife. 

01The State of Food Security  
and Nutrition in the World

The State of Food Security and Nutrition in the World (SOFI) 
Report is an annual flagship report jointly prepared by FAO, 
IFAD, UNICEF, WFP and WHO to inform on progress towards 
ending hunger, achieving food security and improving  
nutrition and to provide in-depth analysis of key challenges 
for achieving this goal in the context of the 2030 Agenda  
for Sustainable Development. The report targets a wide  
audience, including policymakers, international organiza-
tions, academic institutions and the general public.  
This year’s edition is entitled Building Climate Resilience  
for Food Security and Nutrition. 
 According to the report, new evidence continues to signal 
that the number of hungry people in the world is growing, 
reaching 821 million in 2017, or one in every nine people. 
Hunger has been on the rise over the past three years, revert-
ing to levels from a decade ago. The situation is worsening in 
South America and most regions of Africa, while the decreas-

ing trend in undernourishment that characterized Asia seems 
to be slowing down significantly.

“ The report also reveals  
that climate variability  
and climate extremes are  
among the key drivers  
behind the rise in hunger”

 Analysis in the report also reveals that climate variability 
affecting rainfall patterns and agricultural seasons, along with 
climate extremes such as droughts and floods, are among the 
key drivers behind the rise in hunger, together with conflict 
and economic slowdowns. 
 Additionally, limited progress is also being made in ad-
dressing the multiple forms of malnutrition, ranging from 
child stunting to adult obesity, putting the health of hundreds 
of millions of people at risk.
 All in all, the report calls for implementing and scaling 
up interventions aimed at guaranteeing access to nutritious 
foods and breaking the intergenerational cycle of malnutri-
tion. Policies must pay special attention to groups that are the 
most vulnerable to the harmful consequences of poor food ac-
cess: infants, children aged under five, school-aged children, 
adolescent girls and women.
 At the same time, a sustainable shift must be made 
towards nutrition-sensitive agriculture and food systems that 
can provide safe and high-quality food for all. The report also 
calls for greater efforts to build climate resilience through 
policies that promote climate change adaptation and mitiga-
tion, and disaster risk reduction. 
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The publication can be read here:  
www.fao.org/3/I9553EN/i9553en.pdf

“ If we are to achieve a world without 
hunger and malnutrition in all its 
forms by 2030, it is imperative that 
we accelerate and scale up actions  
to strengthen the resilience and  
adaptive capacity of food systems 
and people’s livelihoods in response 
to climate variability and extremes”  
Heads of the FAO, IFAD, UNICEF, WFP, and WHO

Did You Know?

>  The number of undernourished people in the  
world has been on the rise since 2014, reaching an 
estimated 821 million in 2017.

>  Short on time? Have a look at the key messages  
of the report here: www.fao.org/3/CA1355en/
CA1355en.pdf

02UNSCN News 43  
Advancing equity, equality, and non-discrimination in  
food systems: Pathways to reform

action, and alert to global issues that are relevant  
at country level.
 This issue of UNSCN News brings together a number of 
papers that address questions of equity and non-discrimina-
tion in food systems. Together, they illustrate the usefulness 
of such a politico-economic approach. They identify several 
problems: the persistence of inequalities, the continued con-
centration of power, and the delay in reforms. However, they 
also point to many solutions that lie in the hands of both 
politicians and social actors.

The papers in this edition examine:
>  Political economies as gears to unlock healthy  

and sustainable food systems

>  Food environments that help shape positive food choices 
and lifestyles

The theme for this year underscores UNSCN’s dedication  
to working to its strengths and bringing added value, as set 
out in the organization’s strategic plan. It is universal  
(not limited to specific groups of countries), rights-based,  
focused on the UN system, intent on tackling all forms of mal- 
nutrition, determined to promote intersectoral analysis and  ⇢
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>  Production methods that support the availability  
of nutritious diets

>  Ways to improve the collection and curation  
of disaggregated data to shed light on inequalities

>  Evolving cultural norms to effect nutritional intake at 
household level

>  Children’s rights-based approaches to promote  
more effective obesity- and noncommunicable disease-
prevention strategies

>  Solutions that take full advantage of innovation  
and technology to close the gender gap

>  Methods for the international nutrition research to extend 
and deepen its treatment of equity issues

>  International instruments to more systematically underpin 
efforts aimed at bettering nutrition

You can read the full report here:  
www.unscn.org/uploads/web/news/UNSCN-News43-WEB.pdf 

Did You Know?

03
The Strengthening Nutrition Action resource guide is part of 
the follow-up to the Second International Conference on Nu-
trition (ICN2) that was held in November 2014 in Rome, Italy. 
 FAO and WHO have developed this resource guide to help 
Member States and regional and global communities to stimu-
late nutrition action and to consider the relevance of each of 
the recommended policies and actions included in the ICN2 
Framework for Action. The aim is to make existing commit-
ments more ambitious or to make additional SMART (specific, 
measurable, achievable, relevant and time-bound) commit-
ments where needed. The report does so by guiding countries 
to translate the 60 recommended policies and actions of the 
voluntary ICN2 Framework for Action into more binding, con-
crete, country-specific commitments for action on nutrition. 
This process should be done according to national needs and 
conditions, and should be built on existing policies, strategies, 
programs, plans and investments in order to achieve the  
10 commitments of the Rome Declaration on Nutrition.

Strengthening Nutrition Action: A resource guide 
for countries based on the policy recommendations of the  
Second International Conference on Nutrition (ICN2)

>  UNSCN News is a periodic review of developments 
in international nutrition compiled by UNSCN from a 
variety of sources of information. 

>  The UNSCN’s resource center is a database of  
nutrition-related documents and materials where you 
can retrieve documents and/or links that have been 
recently issued (from 2010 onwards). You can access 
any of the documents in the archive section here:  
www.unscn.org/archive 
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Did You Know?

>  The Second International Conference on Nutrition 
(ICN2) was a high-level intergovernmental meeting, 
held in November 2014 that focused global attention 
on addressing malnutrition in all its forms.

>  The two main outcome documents of the conference 
were the Rome Declaration on Nutrition and the 
Framework for Action, a political commitment docu-
ment and a flexible policy framework, respectively.

“ This resource guide is structured 
around 24 themes that form the ICN2 
Framework for Action”

 The resource guide is structured around 24 themes that 
form the ICN2 Framework for Action (24 thematic guidance 
sheets). The reader is invited to pick and choose those themes 
that are most relevant and applicable to his or her area of 
work. This document is not a ‘how-to’ guide for multisectoral 
nutrition planning; it is a tool to support countries and other 
stakeholders in translating the generic ICN2 Framework for 
Action recommendations into concrete and SMART country 
commitments for action. 
 The report is primarily intended for policy advisors 
supporting government decision-makers and development 
partners involved in food security and nutrition policy devel-
opment and implementation.

You can download the report by visiting: apps.who.int/iris/
bitstream/handle/10665/274739/9789241550253-eng.pdf?ua=1 

04Goalkeepers  
Report 2018

transform Africa, given the use of promising approaches  
in health and education. The Gates Foundation also released 
the results of a poll of 40,000 people around the world,  
finding heightened levels of optimism about the future.
 The Goalkeepers initiative, launched in September 2017, 
uses stories, data and partnerships to highlight progress 
towards the Goals, hold governments accountable and  
foster new leadership. The initiative tracks progress  
using the following indicators: poverty, stunting, agri- 
culture, maternal mortality, under-five mortality, neonatal 
mortality, HIV, tuberculosis, malaria, neglected tropical dis-
eases, family planning, universal health coverage, smoking,  
vaccines, education, gender equality, sanitation and  
financial services for the poor. The Gates Foundation has  
committed to issuing the report every year until 2030.

On September 24, 2018, the Bill & Melinda Gates Foundation 
launched the 2018 edition of the Goalkeepers Data Report, 
charting progress towards the SDGs against 18 indicators. This 
year’s report highlights ways that young people can help to ⇢
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You can download the publication here:  
www.gatesfoundation.org/goalkeepers/report?download=false

“ Young people have enormous  
potential to drive growth. They are 
the activists, innovators, leaders  
and workers of the future”   
Bill & Melinda Gates, Gates Foundation

Did You Know?

>  Watch Bill and Melinda discuss their  
Goalkeepers report on National Geographic here:  
bit.ly/2Ocb7TN 

>  Gates is a key partner in the OBAASIMA project along 
with Sight and Life, DSM and GIZ. Learn more about 
OBAASIMA here: bit.ly/2Db2JCP 

05
“ All countries have agreed  

a set of global targets for halting  
the increase in obesity”

 In response, all countries have agreed a set of global 
targets for halting the increase in obesity. This includes no 
increase in overweight among children under five, school-age 
children, or adolescents by 2025 (from 2010 levels). Action 
to reverse the epidemic is the focus of the recommendations 
made by the WHO Commission on Ending Childhood Obesity 
and is one of the main objectives of the Decade of Action on 
Nutrition. The epidemic has been growing most rapidly in 
low- and middle-income countries, particularly in Northern 
and Southern Africa, the Middle East and the Pacific Islands. 
Although most countries are still off track to meet the 2025 
targets, many are taking action, and some have achieved a 
leveling-off in childhood obesity rates. 
 In this document, WHO illustrates the progress being 
made, with examples of actions at national level.

Key messages:
>  While most countries are still off track to meet the tar-

get, many are taking action, and some have achieved a 
leveling-off in childhood obesity rates

>  Investing in children’s health will help meet the global 

Childhood obesity is one of the most serious global public 
health challenges of the 21st century, affecting every country 
in the world. In just 40 years, the number of school-age 
children and adolescents with obesity has risen more than 
tenfold, from 11 million to 124 million (2016 estimates). In 
addition, an estimated 216 million were classified as over-
weight but not obese in 2016.

Taking Action on  
Childhood Obesity Report
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Did You Know?

health targets and substantially reduce the predicted 
health and economic costs of obesity. 

Call to action:
1. Governments should urgently review their progress 
towards meeting the 2025 targets, and implement the recom-
mendations of the Commission on Ending Childhood Obesity 
(ECHO):
 >  Improve the environments in which children live,  

play and learn
 >  Implement policies to support healthy food  

environments, for mothers, infants, and children
 >  Increase policy priority to ensure safe and accessible 

environments for physical activity for children  
of all ages

 >  Strengthen the measurement of food and physical 
activity environments and policy implementation

 >  Work towards universal health coverage for all people 
to ensure children, adolescents, and their families  
have access to the obesity prevention and treatment 
services they need

>  The World Obesity Federation represents professional 
members of the scientific, medical, and research  
communities from over 50 regional and national obe-
sity associations. Through its membership, it creates  
a global community of organizations dedicated to  
driving global efforts to reduce, prevent, and treat 
obesity.

>  Did you miss ECHO’s (Commission on Ending Child 
Obesity) final report (2016) calling for high-level  
action to address major health challenges? You can 
access the report by visiting: bit.ly/2B5leIu 

You can access the document here:  
apps.who.int/iris/bitstream/handle/10665/274792/WHO-NMH-
PND-ECHO-18.1-eng.pdf?ua=1  

06Noncommunicable Diseases  
Country Profiles 2018

At the First and Second UN High-level Meetings on Non-
communicable Diseases (NCDs) in 2011 and 2014, the World 
Health Organization released Country Profiles highlighting the 
latest data on NCDs in each WHO Member State. This third set 
of Country Profiles provides an update on each Member State, 
presenting key data on NCD mortality, risk factor prevalence, 
national systems capacity to prevent and control NCDs, and 
existence of national targets based on the Global Monitoring 
Framework. These profiles allow Member States to track their 
progress towards achieving the nine global targets, to be at-
tained by 2025.
 Additionally, to address the growing burden of NCDs, WHO 
identified a package of 16 “best-buy” interventions that are 
cost-effective, affordable, feasible, and scalable in all settings. 
The “best buys” were first designated in 2011 and were updat-
ed in 2017 based on the latest evidence of intervention impact 
and costs. Implementing all 16 “best buys” in all countries 
between 2018 and 2025 would avoid 9.6 million premature 
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deaths, thus moving countries appreciably towards the NCD 
mortality reduction targets. The best buys for nutrition-related 
NCDs are described in the report (see Table 1). 
 For the first time, the profiles include Member State esti-
mates of the number of lives that could be saved by 2025 by 
implementing the 16 WHO ‘best buys.’

You can download the report by visiting: 
www.who.int/nmh/publications/ncd-profiles-2018/en/

Did You Know?

>  In 2016, NCDs were responsible for 41 million of the 
world’s 57 million deaths (71%). Fifteen million of 
these deaths were premature (30 to 70 years). 

>  The burden is greatest within low- and middle- income 
countries, where 78% of all NCD deaths and 85% of 
premature deaths occurred.

table 1: The best buys for nutrition-related NCDs 

Risk factor/disease to be addressed Intervention Description

Unhealthy diet  Reformulation of food Reduce salt intake through the reformulation of food products to

contain less salt and through the setting of target levels for the

amount of salt in foods and meals.

 Supportive environments Reduce salt intake through the establishment of a supportive

environment in public institutions such as hospitals, schools,

workplaces and nursing homes to enable lower-sodium options

to be provided.

Education Reduce salt intake through a behavior change communication 

and mass-media campaign.

Packaging Reduce salt intake through the implementation of 

front-of-pack labeling.

Physical activity Education Implement community-wide public education and awareness

campaigns for physical activity, which includes a mass-media

campaign combined with other community-based education,

motivational and environmental programs aimed at supporting

behavioral change regarding physical activity levels.

Cardiovascular disease and diabetes Drug therapy and counseling Drug therapy (including glycaemic control for diabetes mellitus

and control of hypertension, using a total risk approach) and

counseling for individuals who have had a heart attack or stroke

and for persons with high risk (≥30%) of a fatal and non-fatal

cardiovascular event in the next 10 years.
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07Building Momentum  
Lessons on implementing evidence-informed nutrition policy 

This report is primarily aimed at policymakers seeking to 
implement SSB taxes. It is informed by a literature review, 
along with interviews conducted with policymakers, ad-
vocates and academics involved in SSB tax development, 
advocacy and implementation around the world.

The report can be downloaded here:  
www.wcrf.org/sites/default/files/building-momentum.pdf

“ We have had enough of the lack 
of action on NCDs worldwide, and 
SSB taxes are an indispensable 
and underutilized policy tool to 
improve public health and tackle 
the global NCD epidemic” 
Katie Dain, Chief Executive Officer,  
NCD Alliance

This report is the first in a series aimed to help policymakers 
overcome common barriers to implementing evidence-
informed nutrition policy. The implementation of evidence-
based nutrition policies is essential to tackle the growing 
burden caused by diet-related NCDs such as cancer, heart dis-
ease and diabetes. Policymakers face increasing barriers and 
challenges to introducing and implementing such policies, 
and this research seeks to establish ways to help policymak-
ers overcome these barriers and challenges.
 Sugar-sweetened beverage (SSB) consumption promotes 
weight gain and contributes to rising rates of diet-related 
NCDs globally. Results from rigorous monitoring and evalu-
ation research into the effects of implemented SSB taxes are 
encouraging policymakers across the globe to take action.
 Lessons can be drawn from governments that have suc-
cessfully passed and implemented, or attempted to pass, an 
SSB tax. This report outlines the lessons learned from those 
examples on:  

>  what evidence is required;
>  how to design the tax;
>  how to run and sustain a public and political campaign in 

support of the tax;
>  how to frame the tax;
>  how best to engage with stakeholders; and
>  how to counter common arguments against the tax. 

Did You Know?

>  Sugar-sweetened beverages (SSBs) are beverages that 
contain added caloric sweeteners, such as sucrose, 
high-fructose corn syrup and fruit juice concentrates. 
These include, but are not limited to, carbonates, fruit 
beverages, sports beverages, energy and vitamin water 
beverages, sweetened iced tea and lemonade. 

>  The following evidence table highlights the effects of 
implemented SSB taxes: www.wcrf.org/sites/ 
default/files/Building-Momentum-evidence-table-
SSB-taxes.pdf 

>  The Building Momentum series will cover other nutri-
tion policies such as front-of-pack nutrition labels and 
the marketing of unhealthy food and drink to children.
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08Good Food is Good Business  
Opportunities driving the future of affordable nutrition

‘Good Food Is Good Business’ was commissioned by the Bill & 
Melinda Gates Foundation and developed by the Institute for 
the Future (IFTF). It forecasts future forces that will drive pri-
vate-sector business opportunities to create more affordable, 
accessible, appealing and nutritious foods for lower-income 
consumers over the next decade. The report is aimed at four 
stakeholder groups: national and regional food and beverage 
companies, multinational food and beverage companies, in-
novators and input suppliers to the industry. 

How did the report come about?
The Bill & Melinda Gates Foundation and the Institute for the 
Future hosted a first-of-its-kind two-day summit in Singapore 
in March 2018 to kickstart fresh thinking about how our 
market-based food system can play a key role in improving 
the health of nutritionally vulnerable populations in low- and 
middle-income countries. The meeting brought together a 
small group of global thought leaders and experts to take a 
mid-to-long-term ambitious view, asking what innovations 
might lie just ahead on the horizon. Together, the group 
created an initial broad vision for designing products that 
are affordable, accessible, appealing and nutritious for lower-
income consumers of the future.
 Building on the concepts generated at the summit, five 
opportunity zones were identified for creating affordable and 

nutritious foods in lower-income markets. These opportunity 
zones describe promising new pathways for addressing old 
problems.

“ The report explores five zones  
of technological innovation  
that will spark an affordable  
nutrition revolution”

 
 The report explores five zones of technological innovation 
that will spark an affordable nutrition revolution, finally mak-
ing it possible for food companies to do well and drive market 
share – while doing good:

1. AI collaboration
2. Traditional wisdom
3. Microbiota management
4. Cellular agriculture
5. Programmable assets

>  Dr Klaus Kraemer from Sight and Life and  
Mr. Gurvinder Ahluwalia from Beyond Protocol and 
Digital Twin Labs gave a special address on the report 
at the 2018 World Congress of Food Science and Tech-
nology (IUFoST) in Mumbai. To join the conversation, 
look up the #SALPanel Twitter hashtag.

>  The Institute for the Future (IFTF) identifies  
emerging discontinuities that will transform global 
society and the global marketplace. It provides organi-
zations with insights into business strategy, design 
process, innovation and social dilemmas. Its research 
spans from health and healthcare to technology,  
the workplace and human identity.

Did You Know?



We are dedicated to accelerating  
the impact of nutrition-focused  
interventions to improve lives.

mobilize 
support

For a world  
free from  
malnutrition.

Sight and Life is a  
nutrition think tank 
supported by DSM
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Letters to Sight and Life

READY-TO-USE THERAPEUTIC FOOD AND READY-TO-USE SUPPLEMENTARY FOOD

Paul GJ Murphy 
Valid Nutrition, Bantry, Co Cork, Ireland

Dear Editor,
The article published in Sight and Life vol. 32 (1) 2018, page 40, 
by Mark Manary and Meghan Callaghan-Gillespie: Ready-to-use 
Therapeutic Food and Ready-to-use Supplementary Food: New ap-
proaches in formulation and sourcing,1 states: 

“The standard formulation for RUTF has been used for over a  
decade and although several alternative formulations have been 
developed and tested by leading researchers, most of these  
products have not been successful in achieving comparable  
effectiveness to the current milk- and peanut-based formula.”

This statement references an article published in Maternal and 
Child Nutrition in 2015 describing the results of a cluster-rand-
omized controlled equivalence trial that we undertook in Zambia 
between June 2009 and August 2010.2 This trial indeed shows 
that a non-milk-containing RUTF based on soya-maize and sor-
ghum was not equivalent to the standard milk-peanut recipe in 
children aged 6–24 months. However the Manary et al. article 
does not mention a more recent article we published in The 
American Journal of Clinical Nutrition that reports the results of 

a large RCT looking at a refined version of that soya-maize-sor-
ghum RUTF recipe that included some crystalline amino acids.3 
This article demonstrates that the new soya-maize-sorghum 
RUTF recipe is not inferior to the standard milk-peanut recipe in 
terms of recovery from SAM, mortality, or default. The paper also 
demonstrates that the recipe is superior to the milk-containing 
product for the restoration of body iron stores and the treatment 
of anemia.3 Critically, the recipe will cost approximately 20% 
less than the current milk-peanut formula, potentially allowing 
for the treatment of almost 1 million more cases of SAM within 
existing budgets.  

“ In addition to the increased  
clinical effectiveness and reduced 
costs, the new recipe has other  
important advantages”

 In addition to the increased clinical effectiveness and re-
duced costs, the new recipe has other important advantages.4 

The base ingredients can all be grown in developing countries, 
thereby facilitating manufacture in those countries and avoiding 
the need to import expensive milk powder. The exclusion of pea-
nuts also reduces the risks of aflatoxin contamination, making 
the new recipe easier and safer to manufacture.5 The elimina-

Ready-to-use  
Therapeutic Food and 
Ready-to-use  
Supplementary Food
New approaches in formulation and sourcing
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tion of animal-source ingredients and the use of locally grown 
pulses and grains also dramatically reduces the carbon footprint 
and increases the potential for sustainable production.4 The new 
recipe also contains 10% less sugar than the standard RUTF rec-
ipe and avoids problems associated with lactose intolerance or 
nut allergies.6,7,8,9  

 The superior efficacy in the restoration of body iron stores 
and the treatment of anemia proffers the potential for a new 
range of plant-based RUFs to supplement pregnant and lactat-
ing women and treat or prevent moderate acute malnutrition 
(MAM). In conclusion, this successful trial demonstrates that 
a non-milk product has clinical advantages over the standard, 
milk-based product, at much lower cost and reduced environ-
mental impact. We therefore believe that this represents an im-
portant breakthrough that should have been described in the 
original article.

Correspondence: Paul GJ Murphy,  
Chief Executive, Valid Nutrition, Cuibin Farm,  
Derry Duff, Bantry, Co Cork, P75 PD60, Ireland 
Email: office@validnutrition.org 
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Mark Manary   
Project Peanut Butter, MO, USA
 
Meghan Callaghan-Gillespie  
Washington University School of Medicine, MO, USA

Response to Letter from Paul GJ Murphy 
Ready-to-use Therapeutic Food  
and Ready-to-use Supplementary Food:  
New approaches in formulation and sourcing

The letter from Paul Murphy highlights an interesting study of an 
alternative RUTF from 2017, and we thank him for bringing this 
to the attention of the readers.  
 Our piece for Sight and Life magazine was meant to highlight 
the possibilities and pitfalls of alternative RUTFs in treating chil-
dren with severe acute malnutrition (SAM) rather than to pro-
vide a comprehensive review of the topic.  
 We chose not to discuss the study using milk-free RUTF from 
Malawi in our article, because of some limitations of this work.1 

Foremost, RUTF is used for home-based therapy, treating SAM 
children when they are given a 1–2 ration week of food to be con-
sumed at home.2 This study was facility-based, a setting where 
children came to a treatment center daily for feeding, thus we 
have no direct evidence how this product would perform in the 
setting for which it is intended. The rates of weight gain were 
significantly less among those children consuming a milk-free 
RUTF, suggesting there may be some nutritional inferiority of 
the product to rebuild wasted tissues.1 The author raises a cou-
ple of ‘straw men’ in the letter – lactose intolerance and pea-
nut allergy – and asserts these problems are averted by use of 
milk-free alternative RUTF. These are actually not relevant clini-
cal problems: a trial among the most vulnerable SAM children 
in the initial phase of treatment receiving lactose-free feeding 
found no less diarrhea or feeding intolerance, and an eczema-
tous rash from RUTF allergy in our experience occurred in about 
1 out 10,000 children treated. Finally, the cost considerations 
need to be more carefully evaluated, given the additional food 
safety risks of pathogen contamination from local grains which 
require more processing. 

“ Certainly the line of investigation 
suggested in the Malawi study  
holds promise”

 
 Certainly the line of investigation suggested in the Malawi 
study – using less milk and realizing lower RUTF costs – holds 
promise, and we look forward to learning more about this in the 
future.

Correspondence: Mark Manary,  
Project Peanut Butter, 7435 Flora Avenue,  
Maplewood, MO 63243, USA 
Email: manary@kids.wustl.edu

Correspondence: Meghan Callaghan-Gillespie,  
Washington University School of Medicine,  
660 S Euclid Ave, St. Louis, MO 63110, USA 
Email: mcallaghan@wustl.edu 
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Editor’s note: This section contains reviews of books, 
whether brand new or classic, that we hope will be of 
interest to our readers. 

REVIEWS & NOTICES

Nourished Planet: Sustainability in the  
Global Food System 
Barilla Center for Food & Nutrition Foundation   
Publisher: Island Press, Washington, DC, 2018
Language: English 
Editor: Danielle Nierenberg  
ISBN-13: 978-1610918947
ISBN-10: 1610918940
 
In its 2017 analysis of the relationship between food systems 
and nutrition, the High Level Panel of Experts on Food Secu-
rity and Nutrition of the Committee on World Security mapped 
out the food systems that shape today’s world and simultane-
ously stressed the need to change these radically. “Acting 
to change systems is never easy,” the authors of the report 
conceded. “Vested interests, technical challenges and human 
and financial resource constraints all have to be overcome. 
Effort and focus need to be sustained.” The authors continued: 

“Carrying out superficial repairs to our existing food systems 
will no longer suffice. We need disruptive change within and 
across today’s varied and complex food systems.” 1 
 Nourished Planet makes the same argument, albeit more 
concisely and much more graphically.

 “ It’s no exaggeration to say that today’s food system  
is like the Titanic. 
Immense. 
Complex. 
A marvel of engineering. 
Thought to be invincible. 
But racing to its destruction.” 2

“ There is a lot that farmers in the  
Global North can learn from farmers 
in the Global South”

 In an interview conducted in June 2018, the editor of  
Nourished Planet, Danielle Nierenberg, explains the impulse 
behind this thought-provoking book: 

 “ Rich and poor countries face many of the same challenges – 
hunger and obesity are paradoxes that plague both wealthy 
and developing countries and climate change is impacting 

Book Review 

Mapping the Pathways 
to a Better Food System
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 Asked what she perceived as the single biggest threat to 
worldwide food security when the book was published, Dan-
ielle Nierenberg replied: “Apathy. If we don’t understand the 
urgency of these issues and take action now, we will continue 
to have nearly a billion people worldwide who go to bed 
hungry each night. We need farmers, businesses and govern-
ments to invest in the research and education around food and 
agriculture so that the next generation can live in a world free 
of hunger and poverty.” 5

 Nourished Planet is an antidote to apathy. Anyone who 
is motivated to map out the pathways to a better global food 
system might do well to slip a copy of it in their rucksack.

Review by Jonathan Steffen 
Correspondence: Jonathan Steffen,  
Suite C, 153 St Neots Road, Hardwick,  
Cambridge CB23 7QY, UK 
Email: jonathan.steffen@corporatestory.co.uk
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farmers all over the world. What’s exciting to me is that  
there is a lot of information-sharing that can take place – 
and it’s not only from the North to the South, but there is  
a lot of information that can be exchanged South to South  
as farmers engage with one another on ways to combat  
pests or drought or find ways to increase equality in fields 
and businesses. And I think there is a lot that farmers in  
the Global North can learn from farmers in the Global  
South around mitigating and adapting to climate change,  
including growing a diversity of crops instead of relying  
on monocultures.” 3 

 
Information-sharing, engagement, equality, learning  
and diversity – these are the key themes that underpin this  
publication. Writing in the Foreword, Pavan Sukhdev and 
Alexander Müller state that Nourished Planet “represents a 
significant step in the right direction for enlightening policy-
makers, businesses and society at large about the many dimen-
sions of our eco-agri-food systems.” Importantly, they go on to 
emphasize that “this book focuses on not only the problems 

– of hunger, obesity, climate change and poor nutrition –  
but also on the solutions.” 4 
 The book is structured in four main sections – Food for All, 
Food for Sustainable Growth, Food for Health and Food for 
Culture – each of which is accompanied by interviews with 
‘Voices from the New Food Movement.’ This simple but highly 
engaging structure is mirrored by the content, which provides 
succinct explanations of phenomena such as land grabbing 
and food deserts but also offers thought-provoking reflections 
on topics such as ‘Rethinking the Meat that We Eat’ and  
‘Tools for Promoting Well-Being.’ Clear infographics underpin 
the powerful arguments for change.
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