
H N P  D i s c u s s i o N  P a P e R

about this series...

This series is produced by the Health, Nutrition, and Population Family 
(HNP) of the World Bank’s Human Development Network. The papers 
in this series aim to provide a vehicle for publishing preliminary and 
unpolished results on HNP topics to encourage discussion and debate. 
The findings, interpretations, and conclusions expressed in this paper 
are entirely those of the author(s) and should not be attributed in any 
manner to the World Bank, to its affiliated organizations or to members 
of its Board of Executive Directors or the countries they represent. 
Citation and the use of material presented in this series should take 
into account this provisional character. For free copies of papers in this 
series please contact the individual authors whose name appears on 
the paper. 

Enquiries about the series and submissions should be made directly to 
the Editor Martin Lutalo (mlutalo@worldbank.org) or HNP Advisory Ser-
vice (healthpop@worldbank.org, tel 202 473-2256, fax 202 522-3234). 
For more information, see also www.worldbank.org/hnppublications.

THe woRlD baNk

1818 H Street, NW
Washington, DC USA 20433
Telephone:  202 473 1000
Facsimile: 202 477 6391
Internet: www.worldbank.org
E-mail: feedback@worldbank.org 

THE DOUBLE BURDEN OF MALNUTRITION
A Review of Global Evidence

Roger Shrimpton and Claudia Rokx

November 2012

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

WB456288
Typewritten Text
79525



 



 
 
 

THE DOUBLE BURDEN OF MALNUTRITION: 

A Review of Global Evidence  

 

 

 

 

 

 

 

Roger Shrimpton and Claudia Rokx 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

November 2012



   ii 
 

Health, Nutrition and Population (HNP) Discussion Paper 
 
 
 
This series is produced by the Health, Nutrition, and Population Family (HNP) of the World 
Bank’s Human Development Network (HDN). The papers in this series aim to provide a vehicle 
for publishing preliminary and unpolished results on HNP topics to encourage discussion and 
debate. The findings, interpretations, and conclusions expressed in this paper are entirely those of 
the author(s) and should not be attributed in any manner to the World Bank, to its affiliated 
organizations or to members of its Board of Executive Directors or the countries they represent. 
Citation and the use of material presented in this series should take into account this provisional 
character.  
 
Enquiries about the series and submissions should be made directly to the Editor, Martin Lutalo 
(mlutalo@worldbank.org). Submissions undergo informal peer review by selected internal 
reviewers and have to be cleared by the Task Team Leader’s Sector Manager. The sponsoring 
department and author(s) bear full responsibility for the quality of the technical contents and 
presentation of material in the series.  
 
Since the material will be published as presented, authors should submit an electronic copy in the 
pre-defined template (available at www.worldbank.org/hnppublications on the Guide for Authors 
page). Drafts that do not meet minimum presentational standards may be returned to authors for 
more work before being accepted.  
 
For information regarding the HNP Discussion Paper Series, please contact Martin Lutalo at 
mlutalo@worldbank.org or 202-522-3234 (fax). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© 2012 The International Bank for Reconstruction and Development / The World Bank 
1818 H Street, NW Washington, DC 20433 
All rights reserved.

http://www.worldbank.org/hnppublications
mailto:mlutalo@worldbank.org


   iii 
 

Health, Nutrition, and Population (HNP) Discussion Paper 

THE DOUBLE BURDEN OF MALNUTRITION: 

A Review of Global Evidence  

Roger Shrimptona  

Claudia Rokxb 
 

aPrincipal author, Consultant, Health, Nutrition, and Population Unit, East Asia Pacific Human 
Development Sector, The World Bank, Jakarta, Indonesia 
bTask Team Leader, Lead Health Specialist, Eastern Europe and Central Asia, Human 
Development Sector, the World Bank 

 
 
Financing of this work was generously provided by the Millennium Challenge Corporation. 
 
Abstract:  
 
The Double Burden of Malnutrition (DBM) is the coexistence of both undernutrition and 
overnutrition in the same population across the life course. “Across the life course” refers to the 
phenomenon that undernutrition early in life contributes to an increased propensity for 
overnutrition in adulthood. The DBM affects all countries, rich and poor, and is a particular 
concern in countries with high stunting rates. The consequences of the DBM are enormous; early 
life undernutrition is an underlying cause associated with about a third of young child deaths. 
Among the survivors who become stunted during the first two years of life, their capacity to resist 
disease, to carry out physical work, to study and progress in school, are all impaired across the 
life course. Later in the life course, diet and nutrition, and especially obesity, are important 
underlying causes of many non-communicable diseases (NCDs), including hypertension, 
diabetes, cancer, stroke, and ischemic heart disease. The causes of the DBM are related to a series 
of changes occurring in the world called the nutrition transition, the demographic transition, and 
the epidemiological transition of countries. The variables associated with the nutrition transition 
and obesity epidemic can be grouped into four cross-cutting themes, which include: (i) the 
Health/Biological Environment; (ii) the Economic/Food Environment; (iii) the Physical/Built 
Environment; and (iv)the Socio/Cultural Environment. The solutions for the DBM problems are 
reasonably well recognized in each of its parts: undernutrition and overnutrition. However, the 
solutions have not been combined into an overarching policy and program framework, which 
together with raising awareness about the serious future implications for the low-and middle-
income countries is the aim of this paper.   
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GLOSSARY 
 
Technical Term Definition 
Acute phase proteins A class of proteins whose plasma concentrations increase or decrease in response 

to inflammation. 
Adiponectin A hormone produced by adipose (fat) tissue that influences the metabolism of 

lipids and glucose. 
Adiposity The quality or state of being fat. 
Atherogenic Tending to promote the formation of fatty plaques in the arteries. 
Atherosclerotic lesions  A deposit or degenerative accumulation of lipid-containing plaques on the 

innermost layer of the wall of an artery. 
Chemokines Cytokines with various immuno-regulatory functions, including attracting white 

blood cells to sites of infection. 
Cortisol Known more formally as hydrocortisone, it is a steroid hormone that is released in 

response to stress and a low level of blood glucocorticoids. 
Cytokines Substances, such as interferon, interleukin, and growth factors, that are secreted 

by certain cells of the immune system and have an effect on other cells. 
Disaccharides Sugars whose molecules contain two monosaccharide residues. 
Dyslipidaemia High triglyceride and low LDL cholesterol levels in blood. 
Epigenetic Resulting from external rather than genetic influences. 
HDL cholesterol High-density lipoproteins, also known as the “good” cholesterol. 
Hydrolysation The chemical reaction of a compound with water, usually resulting in the 

formation of one or more new compounds. 
Hypercholesterolemia High blood cholesterol levels. 
Hyperglycaemia High blood sugar levels. 
Hypertension High blood pressure. 
Hypertriglyceridemia High blood levels of triglycerides, the most abundant fatty molecule in most 

organisms. 
Impaired glucose tolerance A pre-diabetic state of hyper-glycaemia that is associated with insulin resistance 

and increased risk of cardiovascular disease. 
Inflammatory state of obesity A low-grade, chronic inflammation orchestrated by metabolic cells in response to 

excess nutrients and energy 
Insulin resistance syndrome A name for a group of risk factors that occur together and increase the risk for 

coronary artery disease, stroke, and type 2 diabetes. 
Ischaemic heart disease A disease characterized by reduced blood supply to the heart. 
LDL cholesterol Low-density lipoproteins also known as the “bad” cholesterol. 
Leptin A protein hormone that plays a key role in regulating energy intake and energy 

expenditure. 
Metabolic syndrome Comprises a group of risk factors including abdominal obesity, dyslipidaemia, 

hypertension, and impaired glucose tolerance. 
Monosaccharide Sugars (e.g., glucose) that cannot be hydrolysed to give a simpler sugar. 
Myocardial infarction  Irreversible injury to the heart muscle (heart attack). 
Obesogenic Factors tending to make individuals fat, such as environments that promote 

decreased physical activity and/or increased intake of energy dense foods. 
Pathophysiological Changes or alterations in function that accompany a particular syndrome or 

disease. 
Postprandial During or relating to the period after a meal. 
Stunting Excessively short, or below minus two standard deviations from median height for 

age of reference population. 
Underweight Below minus two standard deviations from median weight for age of reference 

population. 
Wasting Excessively thin, or below minus two standard deviations from median weight for 

height of reference population. 
White adipocytes White fat cells. 
White adipose tissue White fat. 
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EXECUTIVE SUMMARY 
 
The Double Burden of Malnutrition (DBM) is the coexistence of undernutrition and overnutrition 
in the same population across the life course. Indeed, most governments have populations that are 
subject to both nutrient “excesses” and “deficiencies,” and therefore need to plan and implement 
programs to reduce their prevalence. The DBM concept also recognizes that undernutrition early in the 
life course contributes to an increased propensity for overnutrition in adulthood.  

The DBM affects all countries, rich and poor. At the population level, women are most affected by the 
DBM; most countries have more overweight than underweight women. The prevalence of DBM at the 
household level, with stunted children coexisting with overweight/obese women, is generally below 10 
percent and is mostly commonly found in Latin American countries. At the individual level, the most 
common form of DBM seems to be energy overnutrition and iron deficiency, a combination that is found 
even in the United States. Definitions of overweight and obesity are defined based on their relationship 
with risk of diseases. The risk of mortality and morbidity increases considerably above a Body Mass 
Index (BMI) of 25. The risk varies by region, however, it may increase among Asians with a BMI as low 
as 21. These variations indicate that the risks of cardiovascular diseases are associated with a much more 
invisible type of “fatness” in Asian populations. Visceral or abdominal obesity, best measured by waist 
circumference, is of particular concern with regard to the development of insulin resistance or type 2 
diabetes.  

The consequences of the DBM are enormous. Early life undernutrition is an underlying cause 
associated with about a third of young child deaths. Among the survivors that become stunted in the first 
two years of life, their capacity to resist disease, to carry out physical work, to study and progress in 
school, are all impaired across the life course. Later in the life course, diet and nutrition, and especially 
obesity, are important underlying causes of many non-communicable diseases (NCDs), including 
hypertension, diabetes, cancer, stroke, and ischemic heart disease. NCDs are responsible for the majority 
of deaths worldwide and are disproportionately high in LMICs where nearly 80 percent of NCD deaths 
occur. Nearly half of NCD deaths in 2008 were caused by cardiovascular disease (CVD). The metabolic 
syndrome, in which abdominal obesity and type 2 diabetes play a central role, is associated with a 
doubling of cardiovascular disease risk. The costs of treating the metabolic syndrome are considerable 
and growing, consuming increasingly larger proportions of health budgets in both LMICs, and higher 
income countries.  

The causes of the DBM are related to a series of changes in the world called the nutrition transition, 
which is preceded by countries’ demographic transition and the epidemiological transition. A similar 
transition, called the “secular trend,” has occurred at a more leisurely pace during the last two centuries in 
the rich or “developed” countries, causing inter-generational increases in height of about 1cm a decade. 
In the last two decades, and especially in the more prosperous LMICs, this process of change seems to 
have speeded up due to the global obesity epidemic, and is now occurring in most LMICs as intra-
generational changes. The variables associated with the nutrition transition and obesity epidemic can be 
grouped into the following four crosscutting themes:  

1)  The Health/Biological Environment. The global population has tripled in the last five decades, 
accompanied by the demographic transition with falling fertility and populations getting older, 
and associated with an epidemiological transition as NCDs replace infectious diseases as the 
main cause of death. Increasing proportions of those that survive constrained fetal and young 
child growth have increased potential for overweight, obesity, and diabetes in later life, with a 
greater risk of CVD. This so-called “metabolic programming” or “thrifty phenotype” 
phenomenon seems especially common in Asians. The food transition described below also 
means that people with constrained early child growth are more likely to accumulate fat later in 
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the life course, especially if they find themselves in a more “obesogenic” environment. Appetite 
mechanisms that evolved for low energy density foods during hunter-gatherer times are 
overwhelmed with the high energy density “processed foods” common in the modern western 
diet, especially when they are eaten frequently as “snacks.” Furthermore, these appetite 
mechanisms seem to be based in fat deposits, which try to maintain such reserves once created, 
making weight loss a challenge. 

2)  The Economic/Food Environment. Incredible increases in individual wealth and food 
production has occurred in a short period. Global economic activity grew fifty times and 
individual wealth ten times in the last century. Food production grew 20 percent more than 
population growth, largely due to the “green revolution” together with the industrialization and 
globalization of the food chain. With global trade in food now amounting to 10 percent of all 
global trade, consumption patterns are becoming increasingly “westernized” across the globe. A 
third of the total cereal production is now used to feed livestock, with meat and milk consumption 
doubling in LMICS in the three decades to 2000. The vast majority (around 80 percent) of the 
global population is reliant on just four staple foods, namely wheat, rice, maize, and potatoes, 
which are transformed into thousands of processed foods, the majority of which can be eaten 
directly or with little preparation. The saturated fat and refined sugar content of processed foods 
makes them considerably more “obesogenic” than unprocessed foods. This food transition, 
whereby an increasing proportion of the diet comes from animal and/or “ultra-processed” foods, 
is being accelerated by a radical change in the global food marketing and distribution system, led 
by supermarket chains penetrating into LMICs. Trade liberalization through WTO has facilitated 
these changes, while allowing subsidies in the EU and USA to keep processed food prices low. 
LMICs, and especially the food dependent ones, are most affected by the recent hikes in food 
prices, however, and processed food consumption is more likely to increase as a consequence. In 
the industrialized countries, obesity is a disease of poverty in part because “healthy diets” are the 
most expensive. Many now question the efficiency of the current global food system, which is not 
only harmful in terms of its health effects, but also negatively impacts on global warming and the 
sustainability of development. 

3)  The Physical/Built Environment. These factors influence individual behavior, as well as the 
type, frequency, and intensity of activity. Already a half of the global population is urban. With 
urbanization, people expend less energy at work and in the home. They are also increasingly 
away from their home and dependent on purchasing their food either in the street or in a 
restaurant, which is likely to be ultra-processed and easy to prepare/consume. Space to exercise 
by walking, biking or playing games may be difficult to find, especially in the poorer urban 
districts. 

4)  The Socio/Cultural Environment. The media, education, peer pressure and culture all influence 
a person’s individual drive for particular foods and consumption patterns, or physical activity 
patterns or preferences. In rural areas, cultural practices still favor child marriage in many 
countries, thus contributing to the maintenance of child stunting levels. In urban areas, girls are 
more likely to finish school and marry later. However, children are increasingly passive in their 
leisure time, especially watching TV and playing computer games. The food industry spends 
US$40 billion a year on advertising, most of which promotes the consumption of ultra-processed 
foods. Transnational soft drink and fast food companies extensively market their products 
worldwide, especially to children and youths. 
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The solutions for the DBM problems are reasonably well recognized for each of its parts: 
undernutrition and overnutrition. But the solutions have not been coordinated into an overarching 
policy and program framework. The principal body that provides policy guidance for programs is the 
World Health Assembly (WHA) of the World Health Organization (WHO). Normative policy guidance in 
food safety is provided jointly by WHO and FAO through the Codex Alimentarius Commission. The 
WHO has made numerous policy recommendations for maternal and child undernutrition, albeit split up 
by nutrient and/or intervention focus, with recommendations on breastfeeding, complementary feeding, 
and anemia control, for example. There are also policy recommendations on nutrient intake and physical 
activity, with agreed goals for nations to pursue with regard to overnutrition. Internationally agreed action 
plans also exist for reducing NCDs, but these include obesity as a risk factor not as an NCD. Most 
recently, the WHA has urged all member states to scale up programs to control malnutrition in all of its 
forms.  

While many countries have policies for undernutrition and overnutrition, as well as for diet-related 
non-communicable diseases, far less common are adequately funded large-scale programs for these 
conditions. The provision of program guidance for the DBM is again extremely fragmented, with no 
overarching framework guiding implementation. The growing global movement to Scale Up Nutrition 
(SUN) aims to help LMICs improve and increase nutrition programs to reduce maternal and child 
undernutrition. Over time, the SUN movement should be built upon and strengthened to include nutrition 
program elements to reduce the DBM across the life course. Reducing maternal and child undernutrition 
(MCU) is the first step in preventing the DBM. This paper proposes a framework that describes the 
evidence-based direct and indirect program interventions for overnutrition and undernutrition at different 
stages of the life course. The interventions include those to be delivered directly through the health 
service, through the education system, in the workplace, and indirectly through fiscal policies and 
financial incentives.  

Most countries have limited capacity to deliver the wide variety of interventions necessary to 
reduce the DBM or the governance mechanisms for coordinating effective multisectoral programs. 
The capacity to implement nutrition interventions is very limited in most LMICs. Moreover, the existing 
capacity is generally restricted to undernutrition programs implemented through the health service. The 
SUN movement’s recommended nutrition programming and other nutrition programming necessary to 
reduce the DBM across the life cycle require a multisectoral approach. To implement those programs 
successfully, a high-level coordination mechanism needs to be established with the capacity to allocate 
budgets to critical sectors. Nutrition governance mechanisms may exists in some LMICs, but few if any 
of them provide for approving budgets and wielding any real authority. No country seems to have 
established governance mechanisms for nutrition that cover the DBM and include all necessary aspects, 
including food security, food safety, nutrition, and diet-related communicable diseases. The SUN 
framework, which calls for a coordinated, multi‐stakeholder approach, with true country ownership, one 
policy framework, and one national coordinating body, needs to be consolidated over time to reduce the 
DBM in LMICs. A nutrition policy framework for the DBM is described in this paper, realizing that it 
will take time and effort for a country to achieve this level of multisectoral organizational complexity. 

 
 



 
 
 

PART I. INTRODUCTION 
 
 
The double burden of malnutrition (DBM) concept first emerged in 1992 at the International 
Conference on Nutrition (ICN) held by the Food and Agriculture Organization of the United 
Nations (FAO) and the World Health Organization (WHO). The DBM was presented as a “new 
paradigm,” recognizing that separating the treatment and/or prevention of nutritional deficiencies and 
excesses was no longer sensible, given that most countries were dealing with both problems 
simultaneously.  
 
Moreover, new evidence suggested that maternal and fetal undernutrition increased susceptibility 
to overnutrition and diet-related non-communicable diseases (NCDs) in adulthood. Consequently, 
the understanding of the causal links to obesity evolved to reflect the double burden causality across the 
“life course” (Darnton-Hill et al 2004) (Figure 1).  
 

Twenty years later, the 
magnitude of the global DBM 
problem continues to increase, 
with few examples of the trend 
reversing or even reducing. 
Because the DBM is linked to the 
burgeoning NCD problem 
threatening all low- and middle-
income countries (LMICs), public 
health practitioners have called for 
countries to respond to the DBM 
as “a common agenda.” 
 
This paper assesses the global 
evidence for the DBM. It is part 
of an ongoing effort to raise the 
awareness about the DBM and its 
consequences, as well as the rapid 
increase in the number of people 
affected. The intention is not to 
present new data on the existence 
of either undernutrition or over 

nutrition, but to review the global literature about the phenomenon of their coexistence.  
 
In November 2002, the World Bank and the WHO organized an expert consultation workshop 
regarding the food policy options to prevent and control nutrition-related NCDs (World Bank, 
2002). The purpose of the workshop was to explore how food policy changes could contribute to the 
prevention and control of nutrition-related NCDs, to identify research priorities, and to inform an agenda 
for further action. This paper makes a clear case for public action, especially in food policy, and raises the 
moral imperative for “warning” developing countries about the consequences of an accelerated 
introduction of a Western-type diet. From the mid-19th century through the 1950s, when the consumption 
of the Western-type diet1 increased, accompanied by industrialization, it evolved without a full 

                                                 
1 Western-type diet is often defined as a diet high in saturated fats, red meats, “empty” carbohydrates—junk food—
and low in fresh fruits and vegetables, whole grains, seafood, and poultry. The Western diet has been linked to 
hypertension, heart disease, hypercholesterolaemia, diabetes, obesity, and colorectal cancer (medical dictionary).  

Figure 1. Lifecycle: Proposed Causal Links  

 
 
Source: Darnton-Hill et al 2004 
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understanding of the diet’s consequences on human health. Now, the consequences of the Western diet 
are very well known and cannot be ignored, nor can the perils of adopting the Western diet in the 
developing world. The findings and recommendations of the 2002 workshop were adopted into the Global 
Strategy on Diet, Physical Activity, and Health.  
 
A decade after the 2002 workshop, this background paper updates food policy by expanding 
options and following a multisectoral framework. It is intended to build on the 2002 recommendations 
and further develop a research agenda on nutrition-related NCDs, which continues to be very limited. 
This paper goes beyond the 2002 paper by highlighting the lack of necessary capacity to raising 
awareness and the need for prevention in developing countries to further the nutrition agenda.  
 
An Indonesia-specific paper on the DBM, produced under the same initiative as this paper and by 
the same team, identified concrete nutrition interventions for Indonesia. A number of policy options, 
requiring multisectoral collaboration, were identified and are being considered for piloting in the cities of 
Jakarta and Surabaya. As a first step towards future evaluation, the fiscal implications of the DBM for 
these cities would be estimated.  
 
The intended audience for this research, in addition to the World Bank, includes policy and decision 
makers, academics and government technical staff and other institutions from a broad range of 
backgrounds and sectors.  
 
This report specifically will address the following questions:  
 Twenty years later, what more do we know about the DBM?  
 What exactly is the DBM, and how can we measure it? 
 What are the causes of the DBM? 
 Who is most affected by the DBM, and what are its consequences?  
 How do we prevent and mitigate the consequences?  
 What capacity is necessary to address the DBM problem?  
 
This paper does not attempt to provide an exhaustive and systematic review of all new information 
and evidence, given that new information is issued almost daily. Nevertheless, this paper reflects the 
relevant literature to date. As the DBM is an emerging phenomenon, our understanding is rapidly 
evolving. Also, a large part of the literature on obesity and overweight comes from developed countries, 
which may potentially limit the extent to which it can be generalized to the LMIC context. However, at 
the same time, the discussion may also serve as a warning to LMIC and provide ideas for their 
governments to avoid the growing problems with the DBM. The many technical terms in this paper and 
their definitions and/ or explanations can be found in the glossary.   
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PART II. WHAT IS THE DOUBLE BURDEN OF MALNUTRITION? 
 
 
The double burden of malnutrition (DBM) is undernutrition, including micronutrient deficiencies, 
coexisting with overnutrition: overweight and obesity. Malnutrition refers to nutritional excesses of 
macronutrients and micronutrients as well as deficiencies (WHO 1995). Undernutrition is the result of 
insufficient intake, poor absorption, and/or poor biological use of the nutrients. This can result in impaired 
body functions, impaired growth, and underweight. Overnutrition is the result of excess or imbalanced 
nutrient intakes, which can result in impaired body functions, as well as overweight and/or obesity. The 
individual suffers negative consequences from either form of malnutrition, but so does the nation’s 
economy due to lost GDP and higher health care costs.   
 
The DBM occurs in populations, households, and individuals. At the global level, while 17 percent of 
preschool children are underweight, 33 percent suffer from iodine deficiency, 40 percent of women of 
reproductive age have anemia (UNSCN 2010), while already 25 percent of the global population is 
overweight (Finuncane et al. 2011). Nutritional insults such as low birth weight, underweight, and 
stunting (low height for age) during critical periods of fetal and young child development produce 
lifelong consequences (Tanner 1978). These consequences include the decreased likelihood of finishing 
school and reduced economic activity later in the life course (Victora et al 2008). It is increasingly 
recognized that constrained growth early in life is linked to increased risk of overweight and obesity later 
in life in an environment where food availability is not constrained (Barker 1998). 
 
This report merges research from undernutrition and overnutrition into a continuum. 
Undernutrition and overnutrition are complex problems with complex causes and consequences. The 
following section presents the key concepts that will be referred to in the remainder of the report. 
 
DBM Key Concepts and Indicators 
 
Malnutrition refers to nutritional excesses as well as deficiencies (WHO 1995). For many decades, 
the term “malnutrition” has commonly but wrongly been used to mean undernutrition. This misnomer 
derives from the focus of early nutrition research on determining the causes of protein calorie 
malnutrition (PCM), as child undernutrition was then called (Waterlow 1972). The WHO has used the 
term “malnutrition in all of its forms” for the last two decades. 
 Undernutrition is the result of insufficient intake, poor absorption, and/or poor biological use of the 

nutrients, which can result in impaired body functions, impaired growth, and underweight.  
 Growth faltering. Adult height is largely determined by two years of age, and is therefore a 

reflection of nutritional status during this early period—the first 1,000 days of life (Figure 2). Brain 
growth during this critical “window of opportunity” is compromised by both maternal and child 
undernutrition. Average child height growth after the second year of age is the same in all 
populations. Therefore, differences in child growth across populations are primarily due to 
environmental differences rather than genetic ones. 

 Micronutrient malnutrition is the result of insufficient intake and or absorption of crucial 
micronutrients, such as Vitamin A, iron, iodine, and zinc, which can contribute to life-threatening 
conditions. 

 Overnutrition is the result of excess or imbalanced nutrient intake, which can result in impaired 
body functions as well as overweight and/or obesity.  

 Obesity is a disease associated with impaired functions related to alterations in the metabolism of 
steroid hormones, metabolic alterations including lipid and glucose levels, and increases in the 
turnover of free fatty acids that lead to insulin resistance syndrome (Seidell et al 1994, Turcato et al 
2000, Rose et al 2002 and Eckel et al 2002). In addition, excess fattiness has been linked to impaired 
immune function as a result of increased cortisol secretion, a steroid hormone released in response to 
environmental and psychological stress (Stallone 1994).  
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Figure 2. Growth Faltering in Young Children 

 
Source: Victora et al (2010).  

 

 
The WHO recommended bodyweight classifications include degrees of underweight and gradations 
of excess weight or overweight that are associated with increased risk of some non-communicable 
diseases (WHO 2000). Nutritional status is most commonly measured by anthropometry in comparison 
to international growth standards, for example, stunting (height-for-age), wasting (weight-for-height), 
underweight (weight-for-age) for infants and children, and body mass index (BMI) for adults. 
Classifications for undernutrition are calculated as z-scores with cut-off of <-2 z considered moderate 
and <-3 z severe stunting, underweight or wasting respectively.   

 
There is considerable debate over which 
indicator is best to use in what context. For 
example, the Millennium Development 
Goals (MDGs) are measured in terms of 
underweight, which is believed to be a 
reflection of overall nutritional status, 
although stunting is believed to be a better 
reflection of long-term undernutrition and 
reflects growth faltering. There has also been 
debate over the appropriate reference group 
to use in international standards. The original 
reference group derived from babies in the 
United States. In 2006, the WHO issued new 
growth standards calculated from samples 
derived from diverse ethnicities, which 
adopted recommended practices, such as  
breastfeeding and no smoking. 

 
The classifications for overnutrition are calculated as weight in kilograms divided by height in 
meters squared (kg/m2). The proposed BMI cut-off points were overweight grade 1: 25·0–29·9 
kg/m2, overweight grade 2: 30·0–39·9 kg/m2, and overweight grade 3: >40·0 kg/m2. Although 
these are the most widely used categories for overweight and obesity, there have been some modifications 
in recent years. In 1997, a WHO expert consultation proposed an additional subdivision at a BMI of 
35·0–39·9 kg/m2, recognizing that the options for managing obesity differ above a BMI of 35 kg/m2.  
 
The indicators and cut-offs used for defining overweight/obesity and predicting the risk of 
cardiovascular disease in LMICs may need to be further revised. The waist-to-hip ratio (WHR) was 
found to be better than BMI for predicting the risk of type 2 diabetes in the Taiwanese population (Cheng 
et al 2010). Studies in Kerala, India have revealed that while only a third of the population was 
overweight, at least a half had dyslipidaemia, and that anthropometric measures like BMI and waist 
circumference were only modest in predicting biochemical risk factors of non-communicable diseases 
(NCDs) (Thankappan et al 2010). There is emerging evidence to support the recognition of lower BMI 
cut-offs for populations that had very high stunting levels over the past decades (see next section).  
 
For LMICs in rapid transition, calf anthropometry may be a better predictor of cardiovascular risk 
(Sivasankaran et al 2011). A review of the literature concerning the appropriateness of indicators for 
defining excess body weight found that measures of central obesity were more strongly associated with 
diabetes than was BMI. This was not the case for hypertension and dyslipidaemia, however, which were 
similar for BMI, waist circumference (WC), and WHR (Huxley et al 2010). Further research and 
development is needed to improve the effectiveness of indicators for monitoring the increased risks for 
NCDs. 
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Figure 3. Past and Projected Prevalence of Overweight (BMI> 25kg/m2) in Selected OECD 
Countries   

 
Source: Sassi 2011. 

 
PART III. WHO DOES THE DOUBLE BURDEN OF MALNUTRITION 

AFFECT MOST? 
 
 
Undernutrition is not only a phenomenon of low- and middle-income countries (LMICS), and 
overnutrition is not just a rich country’s problem. DBM affects all countries. Currently, 25 percent of 
the global population is overweight (Finuncane et al 2011). About one-third of the population still suffers 
from iodine deficiency, 40 percent of women of reproductive age have anemia, and 17 percent of 
preschool children are underweight (UNSCN 2010). Often these conditions occur at the same time in the 
same population, in the same household, and even in the same individual. At present, overnutrition and 
undernutrition coexist in most countries (Gillespie and Haddad 2001, FAO 2006).  
 
Furthermore, in most LMICS, overweight seems to be increasing faster than underweight 
decreases (Popkin, 2001). In most developed countries over the last century, final adult height has 
increased by approximately one centimeter per decade (Malina 2004). However, the secular trend has 
ceased in the United States with adult height now decreasing (Komlos and Baur 2004), and the population 
going from being the tallest in the world to being among the most overweight (Komlos and Lauerdale 
2007). The obesity epidemic has developed only recently in industrialized countries. Rates of obesity 
were generally well below 10 percent prior to1980. Since then, rates have doubled or tripled in many 
countries, and in almost half of OECD countries, 50 percent or more of the population is overweight 
(Figure 3).  
 

 

While globally, obesity has doubled in the last three decades, it has tripled in LMICs in just two 
decades (WHO 2011). Figures 4 A and B illustrate the rapid increase in obesity, BMI > 30, and 
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Figure 4. Prevalence of Obesity (BMI>30) and Overweight (BMI>25) in Adult Males and Females in 1980 
and 2008 
 

 
 

 
      

 
 

overweight in the WHO-defined regions, including where fast-growing LMICs are located (Finucane 
2011). 

Source: Finucane 2011  
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At the population level, the DBM is most commonly found among women. The proportion of 
overweight women exceeds the proportion of underweight women in most developing countries, in urban 
and rural populations (Mendez et al 2005). Furthermore, as national income increases, the burden of 
obesity tends to shift towards lower socioeconomic groups, with this shift occurring at a lower level of 
income for women than men (Monteiro et al 2004). The crossover to higher rates of obesity than of 
underweight among women of low socioeconomic status (SES) groups is found at a GNP per capita of 
about US$2,500, the mid-point value for LMICs.  
 
In high-income countries, obesity is more common in the lower socioeconomic strata of society, 
while in LMICS, it remains concentrated in higher income groups. A decade ago, obesity in women 
was considered to be a serious problem in all regions of the world, except Sub-Saharan Africa, China, and 
South Asia (Martorell et al 2000). Although the prevalence of underweight among women of reproductive 
age has remained high in Bangladesh, Nepal, and India, the prevalence of overweight and obesity 
increased in all three countries from 1996 to 2006. In India 10.6-14.8%, Nepal 1.6-10.1%, Bangladesh 
2.7-8.9%. (Balarajin and Villamour 2009). Across 54 LMICs, higher BMI (using the >25 BMI cut-off) 
and overweight in women remains concentrated in higher socioeconomic groups, but is growing rapidly 
(Subramanien et al 2011).  
 
Recently, most Asians living in Asia have been found to have more body fat than Caucasians with 
the same body mass index (BMI). The associated health risks at the same BMI are greater in Asians 
than in Caucasians (WHO 2004). Due to the higher associated health risk, the cut-off for defining 
overweight and obesity for Asian populations is 23 kg/m2 for overweight and 27 kg/m2 for obesity, 
respectively (WHO 2004). More recent work suggests the BMI cut-off for overweight in the Asia Pacific 
region should be >= 21 (Lee et al 2011). At the same time, the highest number of stunted children also 
live in Asia. 
 
The coexistence of maternal overnutrition and child undernutrition in the same household was 
observed three decades ago. Adult overweight and child underweight were first shown to coexist in the 
same households in Brazil (11 percent), China (8 percent), and even Russia (6 percent) (Doak et al 2000). 
Studies during the seventies in Manaus in the Brazilian Amazon found 60 percent stunting in preschool 
children, as well as 60 percent maternal anemia (Giugliano et al 1978), together with 30  percent maternal 
overweight/obesity (Shrimpton 1979). A national food and nutrition survey in Guiana in 1976 found 60 
percent of preschool children to be underweight, while 60 percent of mothers were overweight/obese 
(PAHO 1976). The 36 countries where both maternal undernutrition and overnutrition occur in the same 
country also have high rates of child stunting (>20 percent). In fact, these countries make up 90 percent of 
the global burden of child stunting, occurring at the same time as high levels of obesity.  
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Figure 5. The Short-Term and Long-Term Effects of Early 
Nutrition 
 

 
Source: James et al 2000. 

 

PART IV. WHAT ARE THE CONSEQUENCES OF THE DOUBLE 
BURDEN OF MALNUTRITION? 

 

The problems associated with the double burden of malnutrition are considerable, and many are 
manifest across the life course. Undernutrition has long been a concern. Now, a rising concern for 
LMICs is the impact of early undernutrition on metabolic programming or Fetal Origin of Adult Disease 
(FOAD). Metabolic programming is the phenomenon whereby the unborn fetus adapts to a nutrition 
deficient environment because of the mother’s malnutrition. This may become problematic when the child 
grows up in a food-abundant or obesogenic environment as this mismatch can lead to obesity and NCDs, 
which already account for most of the mortality in LMICs. As such, the DBM is both a consequence of 
early undernutrition and a cause for other diseases. This section reviews the current knowledge about the 
consequences of the DBM, encompassing the consequences of undernutrition, overnutrition, and the 
combination of undernutrition and overnutrition. 
 
In the short-term, maternal and child undernutrition areestimated to be associated with between a 
half (Ezzati et al 2004) and a third (Black et al 2008) of global child deaths. The contribution of 
undernutrition to child mortality varies by disease, being highest for diarrheal diseases (73 percent), and 
close to half for pneumonia, measles, and severe neonatal infections (Mathers et al 2009). As countries 
develop and progress, the household environment improves through better water and sanitation, and 
reduced indoor household smoke exposure. Additionally, due to increased vaccine coverage, more infants 
will survive beyond their first year, despite having suffered undernutrition.  
 
For those infants that survive, undernutrition’s damage during early life carries across the life 
course (see Figure 5). Final adult height, which is largely determined by age two, reflects the nutrition 
quality during the early period of life (Victora et al 2010). Children’s height at two years of age is 
considered the best indicator of the quality of a nation’s future human capital. Maternal and child 
undernutrition in early life compromise brain growth, resulting in a child’s decreased likelihood of 
finishing school and reduced economic success later in life (Victora et al 2008).  
 
The costs of child undernutrition in the Asia region were estimated at 2 or 3 percent of GDP based 
on conservative assumptions related only to lost productivity (Horton 1999). Earlier work suggesting 

that half of the economic growth 
of the United Kingdom between 
1800 and 1980 is attributable to 
the improved nutrition of the 
workforce could be a conservative 
estimate, as the author claimed 
(Fogel 2004). 
 
Constrained fetal growth 
produces increased risk for 
NCDs later in life (see Figure6), 
based on the fetal origin of adult 
disease (FOAD) hypothesis. This 
theory, supported by research, 
asserts that biological processes in 
the human body enable the unborn 
fetus to adapt to the expected 
environment outside the womb. If 
a child is born from a mother who 
did not have an adequate diet 
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while pregnant, the baby may have programmed him/herself for life to such an environment.  
 
Figure 6. NCD Deaths in Low- and Middle-Income Countries 

 
 
 

Source: WHO 2011 
 
The implications of FOAD are that the body would continue to expect a nutrient deficient environment 
and cope differently than a child born with a sufficiently nourished mother when confronted with a 
nutrient sufficient—and nowadays even abundant environment—a so-called obesogenic environment. 
This altered adaptation may lead a child to overweight, obesity and diabetes in later life. The double 
burden results from a mismatch between the environment of the womb and that of the world outside. 
 
Obesity is a disease. Fundamentally, obesity is a problem of energy imbalance, which only develops 
when energy (food) intake exceeds total energy expenditure. The mismatch between the fetal period 
and later life food environments accentuates this imbalance. Differences between energy intake and 
expenditure are primarily buffered by changes in the amount of fat deposited. These fat deposits around 
the abdomen are the source of hormones that play an important role in the regulation of energy balance. 
Inflammation-related proteins are also released by fat cells. The inflammatory state of obesity is believed 
to play a key causal role in the development of type 2 diabetes and the metabolic syndrome (see Box 1) 
(Trayhurn 2007).  
 
Overweight and obesity (diet and nutrition) are important underlying causes of the metabolic 
syndrome and NCDs (WHO 2003). NCDs were responsible for 63 percent of the57 million deaths that 
occurred worldwide during 2008. They are disproportionately high in LMICs, where nearly 80 percent of 
NCD deaths occurred (Figure 6) (WHO 2011). The leading causes of NCD deaths in 2008 were 
cardiovascular disease (48 percent), cancers (21 percent), respiratory diseases (12 percent), and diabetes 
(4 percent). Furthermore, 44 percent of all NCD deaths occurred before the age of 70, and in LMICS, this 
ratio was higher (48 percent) than in high-income countries (26 percent). In 2008, the highest proportion 
of NCD deaths among people under age 70 was attributable to cardiovascular diseases (39 percent), 
followed by cancers (27 percent). Chronic respiratory disease, digestive diseases, and other NCDs were 
together responsible for approximately 30 percent of deaths, and diabetes was responsible for 4 percent. 
As populations in LMICS age and longevity increases, NCD deaths are projected to increase and will 
become the most dominant cause of mortality in most countries by 2030. 
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The Potential Costs of the Long-Term Effects of DBM 
 
The costs of treating the metabolic syndrome are considerable and growing, even in LMICS. A 
decade ago, the cost of treating CVD in South Africa was already eating up to 25 percent of all health 
care spending (2-3 percent of GDP) (Pestana et al 1996). Few LMICS have data on the metabolic 
syndrome; more data on the costs of the various components of the metabolic syndrome is available in 
rich countries, such as the United States. The metabolic syndrome was present in almost half of a 
population-based study of the elderly in the United States (Curtis et al 2007), and the total costs to 
Medicare were 20 percent higher among participants with the metabolic syndrome.  
 
Across the whole US population, overweight and obesity costs were recently estimated to be $147 
billion or 9.1 percent of health care expenditures (Finkelstein et al 2009), and hypertension cost 
US$109 billion a decade ago (Hodgson and Cai 2001). The total cost of diabetes in the United States in 
2007, after factoring in the additional costs of undiagnosed diabetes, pre-diabetes, and gestational diabetes 
was estimated at US$218 billion (American Diabetic Association 2008). The direct and indirect costs of 
CVD in the US were estimated at US$368 billion in 2004 (American Heart Association 2003), with 1 in 3 
adults having CVD, and 36.3 percent of all deaths having CVD as the leading cause of death among men 
and women in 2008 (Rosamund et al 2008). Health expenditures continue to outpace economic growth in 
most OECD countries, with medical costs accounting for almost 20 percent of GDP in the United States, 
far higher than any other nation (OECD 2011).  
 
The World Economic Forum suggests that NCDs will cost more than US$30 trillion globally over 
the next 20 years. This would represent 48 percent of global GDP in 2010 and push millions of people 
below the poverty line (Bloom et al 2011). Together with the cost of undernutrition, these costs represent 
an important percentage of any country’s GDP. Moreover, it is a fast growing and unnecessary cost.  
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PART V. WHAT ARE THE CAUSES OF THE DOUBLE BURDEN OF 
MALNUTRITION? 

 
 
The DBM’s underlying causes are related to a series of historic changes affecting societies. These 
changes are known as the nutrition transition (Popkin, 1998), the demographic transition, and the 
epidemiological transition.” People have gone from being hunters and gatherers to sedentary consumers. 
High fertility and early death are being replaced by low fertility and aging populations. Communicable 
disease burdens are being overtaken by non-communicable disease burdens.  
 
The world’s population is also growing in numbers. It has grown in height as well, and now, it is 
growing in size. Over the last century, final adult height increased by approximately 1 cm per year in 
most developed countries. In some countries, such as the United States, this trend is being replaced by a 
growth in the width of its population. In most countries, obesity rates are increasing, and in almost half of 
OECD countries, 50 percent of the population is now overweight. For LMICs, this is becoming the 
pattern as well.  
 
Nutrition, Demographic, and Epidemiological Transition 
 
Two centuries after the industrial revolution began, the global population has sky rocketed. The 
world’s population was less than one billion for most of the last ten thousand years, since man first relied 
on farming for food. Only in the last two hundred years with the industrial revolution did the global 
population begin to increase rapidly and pass one billion. From two billion in 1950, the world population 
more than doubled to 7 billion in 2011. It is projected to reach nine billion before plateauing in 2050 
(UNFPA 2011). The majority of the global population is located in Asia and Africa, and this is where all 
of the projected population growth will occur over the next four decades. 

Underlying the massive increase of the global population has been a corresponding change in its 
composition. As countries develop from a pre-industrial to an industrialized economic system, along with 
improvements in hygiene, sanitation, and increased access to health services, there is a demographic 
transition from high birth and death rates to low birth and death rates. As a result, the average global 
family size has declined by half since 1950, and the proportion of older persons relative to the rest of the 
population has increased considerably. Projections are that by the year 2050, 25 percent of the global 
population will be aged 60 or over. Although fertility rates in the developing countries as a whole were 
reduced from 5 in the seventies to less than 3 today, it was still 4.8 in the LDCs in 2005, and in the LDCs 
of Sub-Saharan Africa it was 5.8 (UN Population Division 2009). Both the overall population growth and 
its composition changes have major implications for food consumption, production and distribution, 
driving important policy decisions regarding quantity, type, and quality of food.  

Because of the epidemiological transition, more children survive to reach adulthood and adults live 
longer. Improvements in environmental factors, such as hygiene and sanitation, and indoor household 
smoke exposure, and access to health services (for example, immunization coverage), are driving the 
replacement of infectious diseases by non-communicable diseases (NCDs) as the most common cause of 
disability and mortality. NCDs occurring later in the life course emerge as the more common cause of 
morbidity and mortality, for example, cancer and cardiovascular diseases.  
 
DBM Causality and Conceptual Framework 
 
Understanding the causality of DBM is not an easy task (Ben-Shlomo and Kuh 2002). The 
conceptual framework proposed by UNICEF in 1990 for analyzing the causality of child undernutrition is 
widely accepted and used globally. However, it is not easily adapted to analyzing the causality of both 
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Figure 7. Causes: Analytical Framework Based on the UK Foresight Project on Obesity 2007 

 
 

forms of malnutrition across the life course; especially considering that early undernutrition increases the 
risk of overnutrition later in the life course. The difficulty is separating out the joint neighborhood effects 
of exposure to parent and offspring, as well as the sensitive periods later in the life course when some 
degree of mitigation may be possible.   
 
Various models have been proposed for trying to understand the causality of obesity. These models 
examine how both human biology and the environment affects behavioral patterns and body composition 
(Swinburn and Raza 1999, Friel et al 2007). They include considering individual level factors as well as 
the socio-political, socio-cultural, socioeconomic, and socio-environmental contexts. A system map of 
obesity developed by the Foresight project in the United Kingdom (see Figure 7) has over 100 variables 
with either direct or indirect influence on energy balance (Butland et al 2007). These variables can be 
grouped into four crosscutting themes and will be used to guide the rest of this paper. They include:  
 
1. The Biological/Health Environment: an individual’s starting point, the influence of genetics and ill 

health;    
2. The Economic/Food Environment, including factors which influence the availability and quality of 

food near to home, as well as economic access to food which influences consumption;   
3. The Physical/Built Environment, including factors influencing individual activity behavior, as well as 

the type, frequency, and intensity of activity;  
4. The Socio-Cultural Environment, including the influence of media, education, peer pressure or 

culture and how these affect a person’s individual drive for particular foods and consumption 
patterns, or physical activity patterns or preferences.  

The evidence available in the literature for each of these four groups is described and analyzed. 
While each of these themes influences the DBM, they are not necessarily dependent on each other, 
especially since they may be influential at different times across the life course. This also implies that 
interventions will need to be considered separately for each of these four groupings. 
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The Health and Biological Environment 
 
The Health/Biological Environment is an individual’s starting point, and includes the influence of 
the health services and the burden of diseases, as well as the individual metabolic and genetic 
influences. The health system focus has long been on treatment rather than prevention, even though 
preventive interventions have proven much more cost effective (Sheller-Kreinsen et al, 2009). In part, this 
focus can be explained by the fact that health systems in general are built to address acute care, are often 
hospital based, and rarely focus on patient self-management education. The latter is an important part of 
chronic disease care and prevention. Healthy life styles from an early age are a major contributor to 
preventing and lowering the risk of NCDs. In addition, pharmacological research has resulted in effective 
and innovative treatments of the metabolic syndrome. In OECD countries, there has been a reduction in 
mortality due to NCDs such as hypertension, type 2 diabetes, and dyslipidaemia through lifestyle changes 
as well as medication (Sassi 2010). 
 
Theories of Pathophysiology 
 
The effects of the nutrition transition and the emergence of the DBM problems may also be 
influenced by genetic disposition of the populations concerned. In other words, genetic factors could 
endow individuals to efficiently collect and process food and to deposit fat during periods of food 
abundance. This has been called the “thrifty genotype” hypothesis (Neel 1962). A genotype is the genetic 
constitution of an organism. Genetic traits not only affect metabolic capacity to store energy, but also 
affect people’s perceptions of hunger and satiety. Multiple studies of families, adoptees, twins, and most 
powerfully, adopted twins have all confirmed that heritable factors are likely to be responsible for 45–75 
percent of the inter-individual variation in body mass index (Farooqi and O’Rahilly).  

However, currently little evidence exists that the ancestral genomes of native Asian or African 
populations carry particular risk genes2 for obesity. Although in certain populations obesity may be 
related to one gene locus, the vast majority of obesity is related to more than one gene locus, reflecting 
the many different environmental situations that humans have adapted to in the last ten thousand years 
(Choquet and Weyne 2011). One useful way to think about the relation of genes with obesity was 
expressed by George Bray when he said, “the genetic background loads the gun, but the environment 
pulls the trigger” (Bray 2004). The sudden rise of obesity prevalence during the past few decades clearly 
cannot be accounted for by population genetic changes. Epigenetic contributions to obesity will need to 
be addressed through minimization of the environmental triggers, rather than manipulation of the genetic 
guns (Swinburn et al 2011). 
 
The “thrifty phenotype” hypothesis posits that constrained fetal growth is strongly associated with a 
number of chronic conditions, including the metabolic syndrome later in life (Hales and Barker 
1992). The fetal environment (womb) can be constrained by dietary factors (lack of adequate food), as 
well as by environmental factors, such as smoking, teenage pregnancy, and malaria, among others. The 
fetus at this stage of development can adapt to its environment (fetal programming), and expects the same 
environment once born (Gluckman et al 2005). This programming is dangerous if an environmental 
mismatch occurs. Also known as the fetal origins of adult disease (FOAD) theory, it suggests that part of 
the DBM problem is due to a mismatch between the womb’s environment and that of the world into 
which the child is born (Barker 1990). The theory is confirmed by food supplementation trials during 
pregnancy and early childhood in undernourished Guatemalan populations. The food supplementation 
represented a more food abundant environment, which led to increased risk factors for cardiovascular 

                                                 
2 More specifically called risk alleles. An allele is one member of a pair of genes occupying a specific spot on a 
chromosome that controls the same trait. 
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disease (blood pressure, glucose clearance, and dyslipidaemia) during adulthood (Stein et al 2006). 
Impaired fetal and infant environment can lead to greater risk of fat deposits in the abdomen area and 
metabolic compromise in later life (Ong 2006).     
 
Humans are living in a nutritional environment that differs considerably from the environment for 
which our genetic constitution was selected. For Asia in particular, and especially among its very 
stunted populations that are migrating from rural to urban areas, the risks of such a mismatch are greatly 
increasing. As a result of the rapid economic development and urbanization in most LMICS, babies born 
with low birth weight due to poor maternal nutrition and stunted children subjected to constrained growth 
during the fetal and infant period are likely to experience  accelerated growth during the rest of their 
childhoods. This accelerated weight growth during childhood increases the risks of obesity and NCDs 
later in the life course (Victora et al 2008). Risks of a “mismatch” are even greater in Asia, since Asian 
populations—even newborn babies (Modi et al 2009)—can have twice the level of body fat as Caucasians 
with the same level of BMI (Deurenberg et al 2002, Liu et al 2011). 
  
A third of babies born in South Asia have very high rates of low birth weight (UNSCN 2010), 
making South Asia a potential time bomb for NCDs. Babies born with a birth weight lower than 2,500 
grams are considered to be low birth weight (LBW), placing them at considerable risk of serious negative 
consequences. They are at higher risk of mortality because of a compromised immune system and are 
likely to be stunted by age two. Maternal malnutrition, teenage pregnancies, and females of small stature 
(due to stunting and malnourishment) are most likely to give birth to LBW babies. The proportion of 
LBW babies born in Asia is higher than in the rest of the world: India 32 percent and Pakistan 28 percent, 
while the global average is 15 percent (WHO, World Health Statistics, 2012). 
 
The linkage of poor birth weights with the poor status of women, and especially of young adolescent 
girls, is rarely sufficiently emphasized. In India, nearly half (43 percent) of young women are married 
before they are 18, the legal marriage age. Around a quarter (22 percent) of these young child brides have 
their first baby before they are 18 (Moore et al 2009). The risks of stunting, diarrhea, and anemia diminish 
significantly, as a woman delays her first birth to age 27-29 years, regardless of socioeconomic status 
(Finlay et al 2011).  
 
Qualitative micronutrient deficiencies in the Asian diet during pregnancy further increase the risk 
of metabolic syndrome later in the life course. Vegan diets, so common in Asia, are associated with 
vitamin B12 deficiency. The prevalence of deficient and marginal values for B12 is commonly reported 
as 40 percent in Latin America, and 70 percent or more in Africa and Asia (Allen 2009). Low vitamin 
B12 levels in a pregnant woman, especially if she is folate replete, are associated with increased insulin 
resistance in their offspring at six years of age, as well as increased obesity (Yainik et al 2008). The 
standard regime for treating maternal anaemia in India, as elsewhere, is to provide iron and folic acid 
tablets, but without providing B12, thus potentially further contributing to the aforementioned mismatch.   
 
The appetite mechanisms that evolved in our ancestors may not be suited to dealing with modern 
Western eating patterns (Prentice and Jebb 2003, Leidy et al 2010). Our ancestors subsisted on a 
mixed diet mostly composed of fruits, nuts, vegetables, and game gathered in the forest. Nowadays, high 
energy density “convenience foods” are more common, and often eaten as snacks between meals. A small 
extra amount of energy, as little as 100 kcal if consumed every day, can lead to the gradual accumulation 
of fat, which eventually becomes overweight, and then obesity (Hall et al 2011).  
 
Once obese, the difficulty is not just losing that weight, but keeping it off. For example, some six 
hundred European subjects that lost 12kgs during six months of dieting regained 10kgs over the next 
eighteen months, unless they took an appetite suppressant (James et al 2000). It seems that the body 
becomes used to having those extra fat reserves and continues to try to maintain them (Rosenbaum and 
Leibel 2010, Sumithran et al 2011, Rosenbaum et al 2010). A biological explanation may be that fat 
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Figure 8. Changes in Historic and 
Projected Composition of Human Diet and 
the Nutritional Value  

 
Source: FAO 2011. 
 

deposits are not only glands involved in regulating energy balance, but seem to become involved in 
maintaining themselves once established, by changing the signals to the brain.3 
 
The Economic/Food Environment 
 
The world has experienced economic growth over the past century unseen before in the history of 
humanity. While the global population has increased six fold since the industrial revolution began in 
Europe just over a hundred years ago, per capita income has increased nine fold (Sachs 2005). However, 
economic growth has been highly uneven. Today there is a twenty-fold gap between the world’s richest 
economy, the United States’, and the poorest region of Africa, compared to a fourfold difference a 
century ago (Gosh and Chandradekhar 2008). Since 2000, new driving forces have rapidly defined the 
global food system, including income growth, climate change, and the increased production of biofuels 
motivated by higher oil prices.  
 
Increasing wealth has been accompanied by a relative per capita increase in global food 
availability. The supply of calories for human consumption increased over 20 percent from the early 
sixties to the late nineties, while the population almost doubled (FAO 2002). Global food production has 
outpaced rising demand during the last four decades, based 
on FAO calculations using food balance sheet data (see 
Figure 8). Average food consumption rose from 2,360 kcal 
per person per day in the mid-1960s to 2,800 in the late 
nineties. The world population will be increasingly well 
fed with 3,050 kcal per person per day available by 2030. 
Food availability is expected to rise in developing 
countries, closing the gap between developing countries 
(3,000 kcal per person per day) and industrialized 
countries (3,500 kcal per person per day).  
 
The remarkable increase in global food production 
over the past fifty years was possible mainly due to the 
“Green Revolution” in agriculture. During the 1940-
1970s, adoption of crop rotation, the mass production and 
use of petroleum-based fertilizers and chemical pesticides, 
the use of petroleum driven machinery, expanded 
irrigation, and the introduction of genetically superior, 
disease-resistant cultivars (cultivated crops) were 
introduced. Together, this led to an unprecedented increase 
in food production.  
 
Increased Access to Food 
 
Supermarkets are expanding beyond their original niches. They are moving from serving large and 
wealthy countries to small and poor countries, from metropolitan areas to rural towns, and from targeting 
the upper/middle class to the poorer working class. The emergence of supermarkets in developing 
countries amounts to a radical change in the global food marketing and distribution system (Reardon and 
Berdegue 2002). Structural changes in the food distribution system, which took fifty years to unfold in the 
United States, have taken place in little more than a decade in Latin America. In 2000, supermarkets 
encompassed roughly 60 percent of the national retail sector in South America and Mexico, up from 15 

                                                 
3 The process happens with fat deposits (adipocytes or fat cells) starting to act as glands and changing the 
hypothalamic response to the hormone leptin. Leptin interacts with areas of the brain that control hunger and 
behavior and signals that the body has had enough to eat.  
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Figure 9. FAO Food Price Index, 2008-2011 

 
Source: FAO 2011. 

percent in 1990. Unlike higher income countries, where supermarkets are often the principal, if not only, 
source of fruits and vegetables (Larson et al 2009), in LMICs, supermarkets are often distribution 
channels for cheap, unhealthy snacks and “junk” food, and venues for fast food chains. The expansion of 
supermarkets extends beyond Latin America, with East and Southeast Asia lagging only five to seven 
years behind (Reardon et al 2003).   
 
“Supermarketization” may evolve advantageously to address DBM. The processes of 
“supermarketization” in the developing world are similar to that which occurred in the developed world. 
However, because the pathways are well understood now, the processes are much accelerated, which may 
be an advantage. Initially, supermarkets focus on processed food and food products. However, soon they 
aspire to selling fresh products, which carry the highest margins. In doing so, they also raise quality and 
food safety standards. The modern retail sector may assist in accelerating these positive trends.  
 
The urban demand for food in emerging markets is expected to more than double. It will be 
responsible for almost the entire growth in global food demand, spiking from about 40 percent of global 
food demand to some 60 percent by 2050. According to World Bank estimates, the urban food market in 
Africa will expand fourfold in the next 20 years (World Bank et al 2010). The urban population’s diets, 
food basket, and eating habits are changing rapidly.. 
 
Increasing amounts of time are spent outside the home and in local transport systems, leading to 
increased consumption of foods from outside the home. These include “snack foods” from the food 
industry, “street foods” or meals in restaurants. According to Nestle (2007), food consumption outside the 
home increased from one-third to half of daily calorie-intake. The aphorism “Cash Rich: Time Poor” can 
not only be applied to urban consumers in the developed world, but is increasingly applicable to urban 
populations in developing countries, although with less emphasis on the cash rich! 
 
The term “food desert” was coined in the late 1990s in the United Kingdom to describe low-income 
neighborhoods with poor access to fresh and affordable food (Wrigley 2002). Major changes in food 
retail systems in the UK during the sixties led to the rapid growth of supermarkets in out-of-town 
locations, which in turn led to the decline of local shops and traditional markets. Those without a car or 
access to public transport could not get to supermarkets and hence access fresh fruit and vegetables. 

Research in the USA over the last decade as to why 
overweight and obesity was more common amongst 
the poor revealed that poor neighborhoods had little or 
no access to large grocery stores that offer fresh and 
affordable foods needed to maintain a healthy diet. 
Instead, they had access to fast food restaurants and 
convenience stores that only stock non-perishable 
foods, many of which are ultra-processed and high 
energy density (Drewnowski and Specter 2004). 
Different studies showed that other factors could limit 
access to healthy foods, including unsafe 
neighborhoods for walking, being a single parent, and 
lack of time to prepare meals due to busy work 
schedules (Rose and Richards 2004). Recent reviews of 
the literature confirm that Americans with better access 
to healthy foods, from supermarkets or neighborhood 
food stores, consume more fresh produce and healthy 
food items and have lower risks of obesity and other 
diet-related chronic diseases (Treuhaft and Karpyn 
2010). 
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High food prices disproportionately affect LMICs. LMICs paid 30 percent more for food in 2011 than 
2010, compared to rich nations, whose food imports were expected to rise by only 20 percent. LMICs’ 
expenditures on imported food account for roughly 18 percent of all import expenditures, compared to the 
7 percent global average. Household-level consequences of increases in food prices are most acutely felt 
in low-income food deficit countries (LIFDCs), where a 50 percent rise in staple food prices causes a 21 
percent increase in total food expenditure, increasing food expenditures from 50 percent to 60 percent of 
income. In a high-income country, this rise in prices causes a 6 percent rise in retail food expenditure with 
income expenditure on food rising from 10 percent to 11 percent (Trostle 2008).  
 
Global food price increases are due to several factors, including the increase in oil prices and 
competition for cereals to use as biofuel and for livestock feed, among others. The Food Price Index 
(FPI) of the FAO, a measure of the monthly change in international prices of a basket of food 
commodities, fell steadily after the 1974 oil crisis that facilitated two decades of cheaper food. However, 
in 2007, the FPI jumped 26 percent, followed by another 24 percent increase in 2008, also linked to 
increases in oil prices. The cost of food reached an all-time high in early 2011, with the FPI at twice the 
level it was a decade prior (Figure 8). Globally, 660 million tons of cereals are used as livestock feed each 
year, representing just over a third of total world cereal use. Although corn provides the US with less than 
1 percent of its biofuel energy, corn has a much larger effect on global food availability. Although 
subsidies for converting corn to ethanol were stopped in December 2011, the US federal government still 
guarantees demand for 37 percent of the national corn crop for conversion to ethanol. In addition, the rise 
in price of agricultural inputs and demands on water and land resources increases food prices. Lastly, 
although less clear in terms of influence, speculative trading may play a role (see Box 2).  
 
Box 2. Speculative Trading and Rising Food Prices  

There is considerable debate on whether speculation stabilizes or destabilizes high price episodes of food 
commodities (World Bank 2011). Some analysts argue that the influx of financial investors in commodity futures 
markets has scant impact on market prices. Other analysts stress that the large amounts of money invested in 
commodity futures by financial investors has amplified price movements to an extent that cannot be explained by 
market fundamentals (Lagi et al 2011).  

The impact of the Commodity Index Traders (CIT) “roll cycle” from the fifth to ninth business day of each 
month is of particular concern. During this period, funds tracking Standard and Poor’s Goldman Sachs 
Commodity Index (GSCI) must roll forward their expiring futures contracts, which systematically distorts forward 
commodities’ futures price curves, contributes to speculative “boom/bust” cycles by changing the incentives of 
producers and consumers of storable commodities, and sends misleading and price signals to the market (Frenk and 
Wallace 2011).  

Investor speculation on the agricultural futures market is a consequence of the deregulation of commodity 
markets by US Congress’s Commodity Futures Modernization Act of 2000. In the last five years alone, the total 
assets of financial speculators now dominate these markets, holding over 60 percent of assets as compared to just 12 
percent fifteen years ago (Worthy 2011).  

More research is needed to clarify these issues to assist regulators in determining whether regulatory 
responses are needed and the nature and scale of those responses.  
 
 
The food price increases over the last two years have fundamentally changed thinking about 
agriculture and rural development. Initially, the primary concern was the 70 percent of rural poverty. 
Consequently, attention focused on increasing the flow of income into the rural economy. After years of 
food prices falling in real terms, they now appear to be set at a significantly higher level. There is now 
also a need to shift from focusing only on the rural economy to delivering food to the urban poor at 
sensible prices, particularly the staple foods. Part of that equation is removing unnecessary costs from the 
food supply chains. An example of doing this is through the use of supermarkets’ modern food chains 
Reports at the cutting edge of commercialization of farming, comparing India, China, Vietnam, and 
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Bangladesh, show that disintermediation is increasingly happening. So instead of products cascading 
through the hands of multiple middlemen, resulting in high aggregate margins as well as a very 
significant post-harvest losses, the larger trucker trades are increasingly buying directly from farmers in 
rural areas, often facilitated by cell phone. Multiple new ways and channels are emerging to market 
products, in this case rice and potatoes. Food City, the largest supermarket chain in Sri Lanka with about 
16 percent of the grocery market, has shown that with improved logistics, direct purchases, and reduced 
post-harvest losses, that it can undercut the prices of fresh fruits and vegetables in traditional markets.  
 
Food Consumption 
 
The increasingly large-scale global trade of food and the industrialization of the food chain over the 
last two decades are changing what we eat, the way we eat, and where we eat, which is contributing 
to the DBM and rising tide of NCDs (Popkin 2006). Food availability and consumption patterns have 
become increasingly similar throughout the world. Information obtained from food balance sheets in 
1990-92 indicate that the share of dietary energy coming from vegetable sources was 90 percent in 
developing countries and 71 percent in developed countries, cereals provided 60 percent and 30 percent, 
and meat and fish provided 6 percent and 14 percent, respectively. However, in 2002, meat consumption 
in developing countries had risen from 10 kg per person annually in 1964-66 to 26 kg in 1997-99, and 
was projected to rise to 37 kg per person per year in 2030 (FAO 2006). Global consumption of milk and 
dairy products have also risen rapidly, from 28 kg per person per year in 1964-66, to 45 kg in 1997-99, 
and are projected to rise to 66 kg in 2030 (FAO 2006).  
 
Since the 1950s, expanding sales and the consumption of bread and other baked goods have been 
central to adopting a “Western” diet. This trend is expected to continue and may even accelerate, 
driven by a growing internationalization of food distribution systems. The spread of supermarkets and 
rapid urbanization are major factors behind that diffusion. The export of US processed foods is growing 
fastest in countries where supermarkets are growing fastest, lending credence to the assertion that 
supermarkets in developing countries are an important outlet for promoting US agriculture products 
(Tandon et al 2011). 
 
Westernization of the global diet produces negative consequences for human health and for the 
environment (Kearney 2010, Woods et al 2006, Carlsson et al 2009). Agriculture production systems 
contribute around 13.5 percent of global greenhouse gas emissions and about half of this comes from 
meat and dairy production. A more “Mediterranean” type diet is believed to provide benefits to 
population health and to the environment (Millward and Garnett 2010, Oosterveer and Sonnenfeld, 2012). 
 
Chemical food additives are used to make processed foods look, smell, and taste better, as well as to 
improve their shelf life. These include a large assortment of colorings, preservatives, antioxidants, 
emulsifiers, stabilizers, anti-caking agents, and flavor enhancers. In 2000, the food industry spent US$20 
billion on such additives, and the average consumption was 7kg per person a year in industrialized 
countries (Millstone and Lang 2003). There are 4,500 flavoring agents and 13 sweetening agents besides 
sugar, with an estimated annual global market worth US$3.6 billion, and US$2.5 billion, respectively. 
The number of new approved food additives has grown considerably in the United States since the mid-
nineties. During this time, the role of the Food and Drug Administration (FDA) changed from doing its 
own food safety research to relying mostly on the research conducted by manufacturers themselves. This 
change is generally regarded as having limited public input (Neltner et al 2011).  
 
Dietary diversity is decreasing with 80 percent of the population relying on just four staple foods. 
Eighteen plants are used as staple foods globally, although over 80 percent of the global population relies 
on just four: wheat, rice, maize, and potatoes (Henry and Heppel 1998). This is compared with the 
thousands of foods that comprised the hunter-gatherer diet on which humans evolved. With the addition 
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Figure 10. Changes Overtime in Consumption of Calories 
from Fat 

 
Source: Simopoulos 2006.  
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of many chemicals, these four staple foods are transformed into a vast array of processed food products, 
with more than 1,500 produced from wheat alone.   
 
One important change is the global decrease of exclusive breastfeeding and suboptimal 
breastfeeding. It has been long known that exclusive breastfeeding for the first six months of life has 
enormous benefits for both mother and child. More recent research also suggests that exclusive 
breastfeeding during early months is central to the mechanism by which breastfeeding protects against 
later obesity (Singhal and Lanigan 2007). Future growth seems to be programmed during the first six 
months of life, when normal growth in exclusively breastfed babies is much slower than in bottle-fed 
ones. Furthermore, there is a dose–response effect for the prevention of obesity, since a longer duration of 
breastfeeding is associated with lower tendency to later obesity. The risk of being overweight is 20 
percent greater in exclusively bottle-fed than exclusively breastfed infants during the first six months of 
life (Singal and Lanigan 2007). In the period 2005-2009, it was estimated that just 36 percent of infants in 
developing countries were exclusively breastfed until six months of age. By region, this ranged from just 
23 percent in West and Central Africa, to 47 percent in East and Southern Africa (UNICEF 2011). 
Suboptimal breastfeeding, especially non-exclusive breastfeeding in the first six months of life, results in 
1.4 million deaths and 10 percent of the disease burden in children younger than five years.  
 
As babies turn into toddlers and further develop tastes and preferences, providing them with 
healthy choices is key. However, as happened in the industrialized countries, mothers and caretakers 
have less and less time to spend cooking wholesome foods and shopping for healthy choices. In addition, 
as discussed in subsequent sections, young children spend more and more time watching commercials 
including for many processed foods and snacks, which contribute to DBM. 
 
The type of carbohydrate in the diet has changed, with decreases in complex carbohydrates such as 
starchy foods (foe example, whole grain cereals and legumes) and an increase in refined sugar. 
Sugar consumption has increased fifty fold in industrialized countries, with upwards of 15 percent of 
energy intake now coming from refined sugar. The majority of this sugar is “hidden” in processed foods 
and drinks, rather than added to food by the consumer. High-fructose corn syrup (HFCS), a type of sugar, 
is of particular growing concern.  
 
While fat content has increased over the 
last few centuries, the quality of dietary 
fat has steadily deteriorated (Figure 10). 
It is not only the amount of fat consumed, 
it is the type of fat that that is important as 
well. Dietary changes associated with the 
adoption of the Western diet affect the 
type of fat—more of the unhealthy 
saturated and less of the more healthy 
unsaturated fat—found in traditional diets. 
Industrial hydrogenating of liquid 
unsaturated fats, such as soy and corn oil, 
to make them into solid saturated fats has 
facilitated mass production of cheap snack 
foods. The hydrogenation process can lead 
to the formation of harmful trans-fats, 
which increase the risk of cardiovascular 
disease. Dietary changes also affect 
dietary quality by changing the 
antioxidant content of food (Simopoulos 
2006). Antioxidants, such as Vitamin A, 
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C, and E, are substances that rid the body of damaging by-products, e.g., from digesting saturated fats.  
 
Not only are unsaturated fats being replaced by saturated fats, the type of unsaturated fat consumed 
has changed. The ratio of omega-6 fatty acids to omega-3 fatty acids has increased from 1:1 to greater 
than 15:1 over the past two centuries (Simoupolos 2006). This change is related to the increased 
consumption of meat of intensively reared animals fed on grain (rich in omega-6 fatty acids) instead of 
grass (rich in omega-3 fatty acids) (McAfee et al 2011). 
 
Food Processing 
 
Nearly all food requires processing to be eaten. Categorizing food in terms of its degree of processing 
is a new and important concept in understanding the potential obesogenicity of diets (Monteiro 2010). 
• Group 1 - Unprocessed or minimally processed foods: Involves the removal of inedible fractions, 

grating, squeezing, drying, parboiling, fermentation (non-alcoholic), pasteurization, freezing, wrapping, 
and bottling for example; 

• Group 2 - Processed culinary or food industry ingredients: Involves the extraction and purification 
of components of single whole foods for use as culinary or food industry ingredients through pressing, 
crushing, milling, refining, hydrogenation, hydrolysation, extrusion, and use of enzymes and additives; 

• Group 3 - Ultra-processed “convenience” foods: Involves combining Group 2 ingredients with Group 
1 ingredients through baking, battering, frying, curing, smoking, and pickling to create durable, 
accessible, convenient, and palatable drinks and/or ready-to-eat or ready-to-heat food products such as 
vegetable oils, margarine, butter, whey, cream, lard, sugar, sweeteners, salt, flours, raw pastas and 
noodles, high fructose corn syrup, and gums.  

 
Group 3 ultra-processed foods require both little effort to prepare and less energy by the human 
body to digest. Group 3 ultra-processed foods require little if any preparation before cooking, and can be 
eaten as purchased or after reheating. They are most suited to snacking due to their high energy density 
and high glycemic index. High glycemic index foods are those that cause a high and prolonged glucose 
level in the blood stream, and are believed to enhance insulin resistance, which may results in diabetes 
(Raj et al 2009). Furthermore, Group 3 presents a “double whammy” in that the metabolic cost, the energy 
used by the human body to digest food, is only half that of whole foods (Barr and Wright 2010).   
 
Ultra-processing of foods is not the problem per se; it is the increasing consumption of Group 3 
ultra-processed foods compared to the other food groups. All over the world, Group 1 and Group 2 
foods are being displaced by Group 3 ultra-processed foods. In Brazil, ultra-processed foods contributed a 
third of dietary energy in 2003 (Monteiro et al 2011). In the UK, eight ultra-processed products such as  
bread, cakes, pastries, confectionery, biscuits, processed meats, cheeses, and soft drinks, together supply 
almost half of total household purchased calories (DEFRA 2008). In the US, the five most commonly 
consumed foods are “regular” sugared soft drinks, cakes and pastries, burgers, pizzas, and potato chips 
(Block 2004). 
 
Food prices may result in a growing consumption of Group 3 foods at the expense of Group 1 foods. 
Global food price increases will likely result in Group 1 foods becoming increasingly expensive, while 
Group 3 ultra-processed foods, made by largely subsidized food supply chains, will become 
comparatively cheaper. Unless preventive measures are taken, Group 3 ultra-processed foods will be 
more attractive, even to the poorest segments of LMICs. Energy dense foods composed of refined grains, 
added sugars, or fats are the lowest cost option for the consumer (Drewnowski and Spender 2004). That 
obesity is more common in the poorer segments of developed countries is most likely because high 
energy density “fast foods” are cheaper to buy and/or easier to prepare than more healthy foods, such as 
fruits and vegetables (Drewnowski and Darmon 2005). Poor people spend 50 to 70 percent of their 
income on food and have little capacity to adapt as prices rise and wages for unskilled labor fail to adjust 
accordingly. To cope, households limit their food consumption, shift to even less-balanced diets, and 
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spend less on other goods and services that are essential for their health and welfare, such as clean water, 
sanitation, education, and health care (Von Braun 2008).  
 
The sudden explosion of obesity that is now engulfing most countries in the world began just thirty 
years ago. Swinburn and colleagues postulate that an energy balance flipping point occurred only within 
the last century in most high-income countries (Swinburn et al 2011). There are two distinct phases with 
the so-called “move less, stay lean” phase (1910–60), characterized by decreasing physical activity levels 
and energy intake, and a population that remained lean; and the subsequent so-called “eat more, gain 
weight” phase from 1960 onwards, characterized by increasing energy intake and a concomitant rise in 
population weight (Figure 10). Food supply data from the US lends support to this flipping point 
hypothesis, and the loss-adjusted availability of corn products in particular has been shown to be 
associated with the rising obesity trend (Shao and Chin 2011). A recent dietary intake study in US adults 
over a four year period found their average annual 1.5kg weight gain is most strongly and positively 
associated with the intake of potato chips, potatoes, sugar sweetened beverages, and most negatively 
associated with the intake of vegetables, whole grain, fruits, and nuts (Mozaffarian et al 2011).  
 
Figure 11. Food Availability in the USA 1910-2006 

 
Source: Swinburn et al 2011, Lancet Obesity Series 1. 
 
Trade and Food Subsidies 
 
Food is a major component of international trade, accounting for 10 percent of all global trade 
(WTO 2010). The global aggregate value of agricultural exports is expected to reach a record US$1.29 
trillion in 2011. Since the early seventies and the development of the “Washington Consensus” on the 
conditionality for Structural Adjustment Programs (SAPs) from the International Monetary Fund (IMF), 
LMICs have been increasingly encouraged to open up to free trade, privatize national industries, and 
reduce state support to local agricultural production (Weis 2007). The conditionality for structural 
adjustment was the precursor to the conditions of free trade agreements, including the General Agreement 
on Tariffs and Trade (GATT) and the North America Free Trade Agreement (NAFTA) through the World 
Trade Organization (WTO). Agreement based on agricultural sector trading has been a blocking point in 
successive Doha Rounds of the WTO.   
 
Trade liberalization affects the availability and consumption of meat, dairy products, and 
processed foods by removing barriers to foreign investment in food distribution and other types of 
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food retail (Thow and Hawkes 2009). Multinational fast-food outlets have made substantial investments 
in middle-income countries. Multinational food corporations (franchises and manufacturers) such as KFC, 
McDonalds, Kraft, and Nestle are all drivers of the fast-food market, processed foods, and the Western 
lifestyle (Hawkes 2005). 
 
Grassroots farmer’s movements consider the inclusion of food among commodities that have been 
subject to free trade agreements to be against the interests of most LMICs. They argue that it would 
threaten the future of their farming communities as well as their public health and nutrition (Rosset 2007). 
An ever-increasing proportion of the urban diet, especially in Africa, is being fed by imports for products 
like rice, wheat, chicken and fish. This is concerning. This trend is choking off potential cash flow into 
rural areas, changing eating habits to imported products, and causing ongoing and accelerating outflow of 
foreign exchange.  
 
Free trade has resulted in most LMICs increasing food imports. Imported foods are cheap because of 
continued state support to the industrial agriculture sector in rich countries, the so called “dumping” of 
cheaper food commodities onto the world market. In 2010, while the European Union paid out €39 billion 
(almost US$50 billion) on direct agriculture subsidies, the United States government spent US$21.3 
billion to subsidize mainly large-scale farmers (Ortiz et al 2011). In the last fifteen years, US$16.9 billion 
went into subsidizing just four common food additives—corn syrup, high-fructose corn syrup (HFCS), 
cornstarch, and soy oils. These subsidies contribute to making wheat- and maize-based processed food 
products cheaper. Americans’ tax dollars are directly subsidizing junk food ingredients (Russo 2011). 
Aside from commodity crops, other agricultural products receive very little in federal subsidies, with only 
US$262 million spent since 1995 subsidizing apples, which is the only significant federal subsidy of fresh 
fruits or vegetables.  
 
The Physical/Built Environment 
 
The Physical/Built Environment includes factors that influence individual activity behavior. They 
include the type, frequency, and intensity of physical activity, as well as access to “healthy” food. Energy 
balance depends on regulating intake and expenditure. The key variable of energy expenditure is physical 
activity. As illustrated in Table 2, basal metabolic rate and the thermic effect of food are constant and 
cannot be changed. Modifying physical activity is an essential element of energy expenditure in terms of 
achieving energy balance, and or losing weight, especially in an environment where the food available is 
predominantly energy dense. Exercising contributes to losing weight but needs to be accompanied by 
reduction in calorie intake. 
 
Table 1. Comparison of Energy Expenditure between Sedentary Adults and Very Active Adults 

Component Definition Sedentary adults Very active adults* 
Basal metabolic rate Energy the body uses to keep 

basic functions (brain, heartbeat, 
etc.) 

60%            40% 

Thermic effect of food Energy used to digest food 10%            10% 
Physical Activity Energy used for physical activity 30%            50% 
*Very active adults are close to being athletes    
Source: Shils, M.E., J. Olson, M. Shine and A.C. Moss (1999) Modern Nutrition in Health and Disease, ninth 
edition 
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Most of the future 
global population 
growth will occur in the 
urban areas of 
developing countries 
where the risk of 
overweight and obesity 
seems higher. The 
proportion of the global 
population living in urban 
areas surpassed those 
living in rural areas in 
2009 (see Figure 12). By 
2050, the majority of the 
global population or just 
over 5 billion people are 

projected to be living in the urban areas of countries that are currently considered developing, and just 
less than a third of the global population will live in rural areas (UN Population Division 2009).  

With urbanization, the risk of overweight and obesity increases because of many lifestyle changes. 
People become increasingly sedentary and dependent on purchasing their food instead of growing it 
themselves (Popkin 1998). With people moving from rural to urban areas comes a shift of the workforce 
away from agricultural and towards manufacturing and service employment. This is often accompanied 
by a reduction in energy expenditures of men at work and of women in agriculture. With industrialization 
came kitchen stoves and coal followed by kitchen tools and electricity, all of which have contributed to 
reducing people’s domestic workload. With the advent of machines, a vicious circle was created with 
people getting less and less exercise because of the machines they can use. The production of machines 
has increasingly created jobs for people and become an important component of economic growth. 
However, a consequence is that the activity environment has increasingly been developed to facilitate the 
use of exercise saving machines. A complementary shift in diet and eating habits to compensate for the 
reduced energy needs did not take place. On the contrary, an increase in energy intake is happening.   
 
In urban areas, people increasingly have few places to get exercise. The availability, accessibility and 
convenience of destinations and facilities, as well as the general functionality and aesthetics of the 
neighborhood, such as  the presence of sidewalks and traffic conditions, are associated positively with 
various levels of physical activity (McCormack et al 2004). Unfortunately, urban planners tend to give 
priority to car usage, with the car being seen and promoted in the media as the ultimate status symbol. 
Furthermore, car sales are an important economic indicator.  
 
Urbanization is also related to changes in time allocation and leisure activities. Leisure increasingly 
becomes passive, with people watching TV or playing computer games instead of having physical 
exertion by playing a ball game. Independent of exercise levels, sedentary behaviors, especially TV 
watching are associated with significantly elevated risks of obesity and type 2 diabetes (Tremblay et al 
2011, Inoue et al 2012). 
 
WHO recently estimated that globally between a quarter and a half of adults do not get enough 
exercise (see Figure 12, WHO 2011). Women tend to get less activity than men do. LMICS still are 
more active than higher income countries, but they are catching up, especially given the very rapid 
urbanization. Less than 30 minutes of moderate activity five times a week or less than 20 minutes 
vigorous activity three times a week is considered too little physical activity. 

Figure 12. Growth of Rural and Urban Populations in Developing and 
Developed Countries 

Source: UN Population Division 2009. 
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Figure 13. Age Standardized Prevalence of Insufficient Physical Activity in Adults 15+ Years by WHO 
Region and World Bank Income Group, 2008 

 
 

Source: WHO 2010 NCD Status Report. 

Urbanization and environmental factors influence growth during the fetal and infant period as 
well. Urbanization has both positive and negative influences on fetal growth. Negative influences leading 
to constrained growth can be caused by a multitude of non-income and/or food security related factors 
such as environmental hazards. Environmental factors that can limit fetal and infant growth include 
smoke, be it cigarette or indoor house smoke. Expecting mothers and infants are less exposed to toxins 
such as pesticides either coming from the diet or through exposure in the fields in urban areas (WHO 
2006). Construction of urban infrastructure and dwellings has to comply with building regulations, which 
determine the need for sanitation, clean water, and smoke-free households with chimneys. However, the 
latter is adhered to often only once a country reaches a certain level of development. Many LMICs still 
have a very high number of slum-dwellers exposed to many hazards instead.  
 
The Socio-Cultural Environment  
 
The Socio-Cultural Environment considers the influence of media, education, peer pressure or 
culture and how these affect an individual’s drive for particular foods, consumption patterns, or 
physical activity patterns or preferences. 
 
Social Marketing 
 
Many national governments have developed dietary recommendations that are communicated to 
the public via social marketing campaigns aimed at mobilizing behavior change. These campaigns 
typically make use of mass media channels, and involve the production of materials that visually depict 
recommendations in a locally relevant, compelling, and understandable way. For example, the US 
Department of Agriculture (USDA) originated the “Food Guide Pyramid” in 1992 to determine the 
content of school lunches, as well as the food distributed through welfare channels. The food pyramid was 
adopted or adapted for use in many countries. However, twenty years later, a number of flaws (see Box 3) 
were identified in light of the growing obesity epidemic, which led to the food pyramid being replaced by 
the new MyPlate campaign. MyPlate is divided into four slightly different sized quadrants, with fruits and 
vegetables taking up half the space, and grains and protein making up the other half. The vegetables and 
grains portions are the largest of the four 
 
Food labels that describe the nutrition content of foods can, in theory, permit the more discerning 
consumer to make more informed purchases. Food labels include “front of pack” labeling, nutrition 
facts panel, and menu labels. Nutrition labels on prepackaged foods, which are among the most prominent 
sources of nutrition information, are perceived as highly credible sources and many consumers use 
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Box 3. Criticisms of the Food Pyramid Based Dietary Guidelines  

• Addressed “what to eat” without regard to “how much to eat.”  
• Aimed at limiting fat intake, but with no differentiation between types of fats, the benefits of the “good” 

unsaturated fats were forgone (Willet and Skerret 2005).  
• Recommended increased consumption of starchy foods, and in particular grains (cereals) and cereal products, 

with little or no consideration given to the benefits of reducing intake of refined carbohydrate diets (Hite et al 
2010).  

• Gave preference to “minimally processed,” “high-fiber” or “wholegrain” foods. However, the cereal part of the 
pyramid does not differentiate between the types of processing that the cereal and/or starches have been subject 
to, and whether they are Group 3 ultra-processed foods (Monteiro 2011).   

• An over emphasis on some of the food groups, such as meat, milk, and bread for instance, is said to have been 
the result of industry pressure (Nestle 2002).   

• As a result of lobbying, potatoes have been classified as vegetables (Reyes 2008), and more recently even pizza 
was classified as such by the US Senate (Linkins 2011). 

 
 

nutrition labels to guide their selection of food products (Campos Doxey and Hammond, 2011). Evidence 
also shows a consistent link between the use of nutrition labels and healthier diets. However, the use of 
labels varies considerably across subgroups, with lower use among children, adolescents, and older obese 
adults. Labels are most used by educated and richer segments of the population. Research also shows that 
the nutrition facts panel is often difficult for people to understand. Poorly designed labels can make it 
difficult for individuals to make smart decisions. In addition, concern has been raised about the false 
healthy claims that largely go unchallenged, often until serious damage is done. Evidence for the 
effectiveness of “front of pack” labeling in terms of producing weight loss for example, is still weak 
however (Campos Doxey and Hammond, 2011). 
 
However, for every 1 million spent on public education, the food industry spends 1 billion on 
advertising. As revealed by a US consumers union report, US$9.55 million is spent on communications 
for the Federal and California “5 A Day” programs to encourage eating five or more servings of fruit and 
vegetables each day (Consumers Union 2005). In contrast, the food, beverage, and restaurant industries 
spent US$11.26 billion largely promoting energy dense Group 3 ultra-processed foods in 2004, 
overwhelming the government’s health message.  

Underlying the potentially significant impact that marketing has on the DBM, both in positive and 
negative directions, is the natural process of brain development. Children are vulnerable to marketing 
messages during the most important period for establishing positive nutrition habits. Before the age of 12, 
the brain is only capable of straight processing of facts without filtering, which comes with maturity. 
Abstract thinking begins between 12 and 14 years of age (Dosenbach et al 2010), with full maturity only 
achieved by around 18 years of age. Children therefore lack the capacity to make sound judgments and 
counteract marketing messages (James 2011). 
 
The food industry spends US$40 billion a year on advertising food, much of that directed at 
children, most of which promotes the consumption of Group 3 ultra-processed foods. Multinational 
soft drink and fast food companies extensively market their products worldwide, especially to children 
and youth (Hawkes 2002), using highly effective marketing techniques to encourage regular consumption, 
repeat purchases, and brand loyalty. There are many global efforts aimed at regulating the marketing of 
food to children, mostly through industry self-regulation. However, by and large, the marketing of food to 
children in developing nations goes unchecked (Hawkes 2007). 
 
Indonesia reported that 16 percent of children watched over eight hours of television per day, and 
that for each hour of children’s programming, there were 15 minutes of advertising. Food 
advertising was dominant. The majority of children in Indonesia love watching TV advertisements (61 
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percent), which they thought informed them about product quality/features (75 percent), and updated 
them about new products (91 percent). While 75 percent of parents in Indonesia based their buying 
decisions on their own judgment, and only 33 percent said these were influenced by advertisements, 58 
percent said they were influenced by their children (Escalante de Cruz 2004). Indonesian advertising 
control is solely based on a “complaint feedback” mechanism. Reviews carried out under the remit of 
WHO confirmed that the findings of the Consumer International surveys, such as the one reporting on 
Indonesia, are applicable and relevant to most countries across the globe. 
 
Global reviews carried out by the WHO confirm that marketing of foods is practiced in most 
countries, principally through television (Cairns et al 2009). Television is an increasingly pervasive 
media in most LMICs. A multi-country survey of the influence of television advertisements on children 
reported that advertising to children was widespread across the countries surveyed, and that while all six 
countries had common core food-based messages in national nutrition guidelines, the diet actively being 
promoted on television goes in the opposite direction (Escalante de la Crux et al 2004). In all six countries 
surveyed, piecemeal legislation exists alongside self-regulation codes and punitive measures could be 
taken against those that violate such codes. However, only in the Philippines was there provision for 
suspension or retraction of licenses to advertise. 
 
Cultural Norms and Beliefs 
 
Where modern communication media has not yet fully penetrated, especially in rural areas of 
LMICs, traditional socio-cultural practices prevail. Many of these practices contribute to maternal and 
early child undernutrition. For example, gender-related cultural practices are largely determined by 
cultural norms and encompass many factors that influence the nutritional status of the child, including age 
of first pregnancy (and thereby fetal growth) and parity. Age at marriage is highly correlated with age at 
first birth. Adolescent and child marriage continues to be a strong social norm in the developing world, 
particularly in Central and West Africa, and South and Southeast Asia. As mentioned earlier, in many 
LMICs, 40 percent of first pregnancies occur whilst the mother herself is still a child (<18y) (Shrimpton 
2010). Increased median age at marriage is associated with lower incidence of LBW in Africa and Asia 
and overall (UNSCN 2010). Moreover, the development of maternal obesity in mothers over twenty years 
of age seems to be related to teenage pregnancy and parity. 
 
Without realizing the associated problems of LBW babies, women in some cultures are so 
concerned with surviving the ordeal of childbirth that they purposely eat very little (Devries 1987, 
Reidel 1982, Richardson and Guttmacher 1967, Blaffer 1999). This practice by pregnant women is called 
“eating down.” By eating less, they hope to have a smaller baby that will be easier to deliver. This 
practice has been observed around the world. In Bangladesh, pregnant women are encouraged not to eat 
too much so that their baby will be small and more likely to be born without difficulty. Other cultures 
across the world (the Enga of Papua New Guinea, the rural Malays, the Ainu of Japan, and the Maya from 
Guatemala) try to achieve the same objective through encouraging pregnant women to work hard and do 
lots of heavy physical exercise in the last few months of pregnancy, rather than by eating less. Similarly, 
in Nepal, women are aware that smoking stunts a baby’s growth, so some women intentionally continue 
to smoke during pregnancy in the hope of producing a smaller baby. There are also cultures where 
pregnant women are given extra food. There are many examples of cultural believes and practices that 
have serious negative consequences for exclusive breastfeeding and its subsequent negative impact on 
nutritional status of the newborn. It may have made sense in the past when it was probably “normal” for 
young girls to get pregnant as soon as they menstruated and before their hips properly broadened. This is 
still the custom in many places, such as South Asia (India; Bangladesh, Nepal) and West Africa (Niger) 
for examples. Young girls don’t reach full maturity (fully become women) until at least after 18 years of 
age. 
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PART VI. WHAT ARE THE SOLUTIONS FOR THE DOUBLE BURDEN 
OF MALNUTRITION? 

 
 
Without interventions, the burden of NCD risk associated with DBM is likely to be greater in 
LMICs in the future than it was in developed countries. Because the consequences of the DBM differ 
by location and population, predicting the changing dietary patterns and living conditions in low- and 
middle-income countries (LMICs) is difficult. However, current trends suggest that increasing numbers of 
stunted individuals will move from rural to urban areas where their exercise levels will decrease and their 
diets will become more energy dense.  
 
This section reviews the existing interventions and programs that affect the DBM. The global 
recommendations, polices, and policy advice developed over the years are discussed, as well as efforts to 
implement interventions and the necessary capacity.  
 
Programmatic and Policy Interventions 
 
Programs for reducing the DBM need to consider both preventive and curative approaches across 
the life course. In large part, the nutrition-infection complex determines how children grow and develop 
mentally. Later in life, diet and physical activity interactions drive the diseases we are likely to suffer 
during our lifespan, and ultimately, how we will age and die. These factors affect nutritional status and 
health during their respective stage of the life course, but also have a cumulative effect on later phases. It 
has been proposed that a series of such programs should cover five age groups: fetal life, infancy and 
childhood, adolescence, adult life, and old age (Uauy and Solomons 2006).  
 
Given the cumulative effect of nutrition insults both early and later in life, the protection of fetal 
and early childhood growth should be seen as the primary preventive interventions (Shrimpton 
2006). The first priority in reducing the DBM, especially in LMICs, must be to address maternal and 
child undernutrition. In this respect, efforts targeting the DBM must build on the efforts of the Scaling Up 
Nutrition (SUN) Global Movement to scale up proven interventions aimed at maternal and child 
undernutrition, not detract from them.  
 
Schools are the critical setting for preventing child obesity (Waters et al 2011) and reducing other 
chronic disease risk factors and improving fitness (Flynn et al 2006). Schools offer the opportunity to 
generate healthy life skills in addition to those relating to eating a healthy diet. The Nutrition Friendly 
Schools Initiative (NFSI) (WHO 2006) aims to increase access and availability of healthy foods and 
opportunities to be physically active, and to decrease access and availability of unhealthy or “junk” foods 
and support healthy lifestyles. NFSI has been tested in California, USA, with some success (UCLA 
2008). In LMICs, NFSI should be expanded to include micronutrient and life-skill interventions aimed at 
adolescents, especially to control anemia, as was achieved so successfully in Uttar Pradesh, India (Vir et 
al 2008).   
 
The Institute of Medicine (IOM) report on obesity prevention in the US proposes making schools a 
national focal point for obesity prevention. The IOM recommends that schools provide quality physical 
education and ensure strong nutritional standards for all foods and beverages sold in or provided by the 
schools, as well as ensure that food literacy and skill development is part of the curriculum (Institute of 
Medicine, Food and Nutrition Board 2012). Intervening at preschool level and through early child 
development programs is important to ensure stunted children receive as much help as possible to prevent 
further negative consequences into adulthood.  
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The workplace offers many opportunities for nutrition interventions and raising awareness. 
Worksites can offer education, risk factor screenings, incentives to walk or ride a bike to work, and 
facilities for exercise during breaks, as well as healthy foods in cafeterias. These interventions can reduce 
staff sick days and health costs benefitting employers and employees. Johnson & Johnson introduced Live 
for Life in 1979. By the end of the program’s third year, the company saved more than US$400 per year, 
per employee (Bly 1986). A recent systematic review of worksite nutrition interventions provides further 
support to these findings (Anderson et al 2009). 
 
A framework to prevent the DBM across the life course that includes both direct and indirect 
interventions builds on the Gillespie and Haddad’s 2001 proposals and draws on the more recent 
Lancet Nutrition Series reviews (Swinburn et al 2011 (see Table 2)). Direct interventions include 
nutrient supplements, food supplements, nutrition education, and food fortification. Indirect interventions 
are those delivered at the level of the household or community, and include cash transfers, and fiscal 
policy instruments, as well as codes of practice concerning marketing of foods.  
 
Table 2. Multisectoral Direct and Indirect Intervention to Reduce DBM 

Stage of 
life course 

Direct interventions Indirect interventions 

Conception 
to birth 
 
 

• Micronutrient (Iron/folate) 
supplements 

• Balanced protein energy 
supplements* 

• Deworming 
• Reduction of 

household/cigarette  smoke 
• Presumptive radical 

treatment for malaria* 
• Insecticide-treated bed nets* 

• Salt 
Iodization 

• Flour 
fortification 

• Oil 
fortification 

• Conditional cash 
transfer programs 
(with nutrition 
education) 

• Prevent child 
marriage and 
teenage 
pregnancies 
 

• Public Information 
campaigns on 
healthy eating 

• Fiscal food policies 
• Food subsidies 
• Fat/sugar taxes 
• Levies 

• Urban planning 
o Bike lanes 
o Parks 
o Pedestrian 

precincts 
o Water and 

Sanitation 
o Smoke free 

houses 
(chimneys) 

• Strengthen 
linkages from 
national producers 
of fruit and 
vegetables to 
urban markets  

Young 
children (0-
5 years) 

• Exclusive breastfeeding 
promotion, 

• Appropriate complementary 
feeding promotion 

• Hand washing and hygiene 
interventions 

• Young child supplementation 
with vitamin A and zinc, 

• Management of severe acute 
malnutrition 

• Code of marketing 
of breastmilk 
substitute 

• Conditional cash 
transfer programs 
(with nutrition 
education) 

Children 
(5-18 
years) 

School-based 
• Providing healthy meals 
• Promotion and provision of 

daily physical exercise  
• Weekly iron supplements/ 

deworming 

• No vending 
machines or junk 
food sales in 
schools 

• No advertising of 
food aimed at 
children/youth 

Adulthood 
(18+yrs)  

• Medical service provider 
counseling on healthy diet 

• Worksite encouragement to 
exercise and eat healthy 
foods  

• Food labeling 
• Nutrition 

signposting 
• Control food 

claims 
Elderly Healthy aging programs    
Source: Authors, Adapted from Gillespie and Haddad 2001, Swinburn et al 2011 
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Because the causal factors affecting the DBM occur at different times across the life course, interventions 
will need to be considered separately for each of the four thematic groupings presented here: 
biological/health environment; economic/food environment; physical/built environment; and socio-
cultural environment. 
 
Health/Biological Environment 
 
Recognizing and treating obesity as a disease is an important, if not essential, element of any 
national plan to prevent and control cardiovascular diseases, diabetes, and cancers. Proponents 
assert that defining obesity to be a disease would remove its social stigma, afford it the same legal 
protections as other illnesses, and oblige medical professionals, insurers, and employers to treat obesity 
with the same degree of concern given other diseases. With new evidence of the role of the inflammatory 
state of obesity associated with a host of conditions linked to the metabolic syndrome, it makes even more 
sense to ensure that overnutrition is addressed as part of the prevention and treatment of NCDs in LMICs. 
 
Scale up essential nutrition interventions during the “window of opportunity,” from conception to 
two years. For the fetal and early child stages of the life course, direct interventions are largely provided 
through the health services. If this package of essential nutrition interventions for the period of conception 
to two years were taken to scale in LMICs at observed levels of program effectiveness, they could prevent 
about one-quarter of child deaths under 36 months of age and reduce the prevalence of stunting at 36 
months by about one-third. Such direct nutrition interventions programs are more likely to be successful 
and to be sustained if they include a community-based component (Shrimpton 1995, Gillespie et al 1996). 
Adequate community outreach is essential to ensure a high coverage of the continuum of care with 
essential nutrition interventions across the three modalities of service delivery: health-post based, periodic 
outreach, and community-based activities from conception through to two years of age (Kerber et al 
2007).  
 
In addition to the benefits of breastfeeding in reducing mortality in infants, there is increasing 
recognition of its benefits for preventing overweight/obesity later in the life course. Suboptimal 
breastfeeding, especially non-exclusive breastfeeding in the first six months of life, results in 1.4 million 
deaths and 10 percent of the disease burden in children younger than five years (Black et al 2008). Recent 
research also suggests that exclusive breastfeeding during early months is central to the mechanism by 
which breastfeeding protects against later obesity (Singhal and Lanigan 2007). Future growth seems to be 
programmed during the first six months of life, when normal growth in exclusively breastfed babies is 
much slower than in bottle-fed ones. Furthermore there is a “dose–response” effect for the prevention of 
obesity, since a longer duration of breastfeeding is associated with lower tendency to later obesity. The 
risk of being overweight is 20 percent greater if an infant is exclusively bottle-fed than exclusively 
breastmilk fed during the first six months of life. 
 
Incorporate and strengthen addressing overnutrition in the health care setting. Interventions by 
health care providers can also be very effective, especially if they are trained to measure body mass index 
(BMI) and/or waist circumference (WC), so that they can detect patients who are either overweight and/or 
gaining weight. Even brief messages about nutrition through diet counseling can influence behavior, and 
the magnitude of the effect on behavior is related to the intensity of the intervention (Pignone et al 2003). 
A more recent meta-analysis confirmed these findings (Ammerman et al 2008).  
 
Economic/Food Environment 
 
The sudden rise of obesity prevalence during the past few decades cannot be accounted for by 
population genetic changes and will need to be addressed through minimization of the 
environmental triggers and effects of the obesogenic environment (Swinburn et al 2011). Policies 
regarding the production, importation, distribution and sale of specific foods can influence their cost and 
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availability. Improved food supply can also be achieved through better processing and manufacturing, 
fortification, increasing access to healthy foods, and curtailing availability of ultra-processed foods. Steps 
should be taken to ensure that such interventions strengthen local food systems and favor the switch to 
sustainable diets (De Schutter 2011). 
 
Collaboration and stronger involvement with the private sector is key to controlling the 
environmental triggers. The private sector has an important role in achieving many of the nutrition 
related MDGs. The United Nations Standing Committee on Nutrition (UN SCN) developed a private 
sector engagement policy in 2008 to facilitate such involvement. How to engage with big business in the 
pursuit of nutrition related MDGs is the subject of the latest SCN News (UNSCN 2011). Various food-
related multinational companies are among the institutions supporting the SUN global movement; even 
though how to ensure that conflict of interest is ruled out in such cases is not yet clear. 
 
Availability 
 
Support the sustainability of the global agricultural system. The sustainability of the global 
agricultural system is in great peril as it is currently organized. Meeting development and sustainability 
goals will require a fundamental shift in agricultural knowledge, science, and technology to account for 
the complexity of agricultural systems within diverse social and ecological contexts (IAAST 2009). This 
shift may call for changing the incentive systems for all actors along the value chain to internalize as 
many externalities as possible, and to recognize farming communities, farm households and farmers as 
producers and managers of ecosystems. The Ministerial Declaration adopted at the start of the Doha 
Development Round of trade negotiations on 14 November 2001 was a promising response to the anti-
globalization riots of the 1990s. However, in the 10 years since the WTO pledged to deliver pro-
development changes in the way it works, developing countries seem to have been completely sidelined 
by the global powers in the WTO deliberations (Walker 2011).  
 
Peri-urban agriculture is probably more important than previously thought in delivering fresh 
products to urban markets. Policies need to acknowledge the role of these markets. Examples of the 
existence and the importance of peri-urban agriculture include the fresh green salad production on the 
fringes of towns in Africa, milk supply by milk walas4 in South Asia from dairy produced on the outskirts 
of town, the entirely indigenously developed intensive catfish farming sector in Nigeria selling live 
catfish to buka5 restaurants. 
 
Distribution 
 
Facilitate the supply of fresh products from rural areas to urban markets. Local farming 
communities need to be supported to better understand, access, and feed into the expanding urban food 
markets. The recent rises in global food prices increased food prices in LMICs, but small-scale farmers do 
not seem to have benefitted from these increases (FAO 2009). Efforts to enable rural producers to fine 
tune their production to match changing urban eating habits and demand, especially for fruit and 
vegetables, could help counter the tendency to rely on food imports as well as make local diets 
“healthier.” This can be a deliberate process, for example, market extension and training, linked with 
creating networks of producers and enabling them to do market research using mobile phones. Such 
policies could also contribute to reducing poverty, much of which is located in rural areas, especially 
because small-scale production of high-value crops, such as fruit and vegetables, does not require large 
plots of land, which are predominantly owned by large landowners.  
 

                                                 
4 Local vendors 
5 Nigerian restaurant 
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Investments in infrastructure and telecommunications can help lower transaction costs and 
contribute to access to healthier diets. Examples include support for rural roads, judicial investments in 
rural markets, and improving cell phone coverage. Currently, transport represents about 20 percent of the 
cost of maize in the urban wholesale markets in East Africa. Half of this is incurred in the first 25 percent 
of the journey. Assembly markets, access roads, cell phone coverage, and facilitating better logistics and 
backhauls would help lower these internal transport costs. Often these internal transport costs are higher 
than those of exporting nations. It is said, for example, that the cost of transporting rice from northern 
Ghana to the capital Accra is higher than the cost of transporting rice from Vietnam to Accra (USAID 
2009). 
  
In South Asia, support for the emergence of farmers markets in urban locations is growing. At these 
markets, farmers or their representatives sell produce directly at prices mid-way between wholesale and 
retail prices. Some of the more progressive countries in Southeast Asia take the view that the supermarket 
supply chain can well take care of itself, and therefore, they are focusing their support on raising the level 
and standards of the traditional “wet markets” where the bulk of fresh produce and animal proteins is 
purchased.  
 
Improving Access to Health Food Products 
 
Change relative pricing and enact fiscal policies. Fiscal policies such as subsidies and taxes can either 
stimulate or reduce consumption of food and other products. Capitalist economics have been considered 
to have a central role in the global obesity epidemic, and economic policies are arguably the optimal 
target for intervention (Wells 2012). Some examples of possible actions that could be considered include:  
 
 Link food stamps to farmers markets. Food stamps can be linked to the purchase of fruit and 

vegetables in local farmers markets. In the US, the USDA Federal nutrition assistance programs 
provided about US$10 billion in support of fruit and vegetable consumption in FY 2005 (USDA 2008). 
These funds support USDA’s purchase and distribution of fruits and vegetables to schools, food banks, 
and other program providers through the Child Nutrition Programs, and participants’ purchases in the 
marketplace through Food Stamps, WIC, and the farmer’s market nutrition programs.  
 Consider cash transfers. There is great international interest in and enthusiasm for cash transfers (CTs) 

as a more sustainable way to provide social protection than giving food aid. There are two types of CTs: 
unconditional cash transfers (UCTs) and conditional cash transfers CCTs. UCTs are given to poor and 
vulnerable people with no restrictions on how the cash is spent, and no requirements beyond meeting 
the eligibility criteria. In contrast, CCTs are delivered only if recipients meet certain requirements, such 
as that their children should be enrolled in and attending school, and/or must be immunized, etc. 
Effective implementation of CT programs requires adequate and sustained financing, administrative and 
management capacity, and political commitment. Finely targeted CCTs may be more fiscally affordable 
than universal transfers, but delivering these transfers every month, in full and on time presents 
challenges, especially where physical infrastructure and logistical capacity are constrained. Where 
government capacity and budget allocations for monitoring and supervision are limited, these programs 
can be vulnerable to “leakages” and corruption (Devereux et al 2005). Evidence of a nutritional impact 
of CTs is still very limited, especially beyond Latin America (Lagarde et al 2007, Manley et al 2011, 
Lagarde et al 2009), where the Progressa program shows some impact and is the gold standard (Sridhar 
and Duffield 2006, Hoddinott and Bassett 2009). Indonesia’s CCT program considers piloting stunting 
prevention through the CCT approach. 
 Levy fat tax. The heavy tax on cigarettes helped reduce their consumption in many countries. In 

Poland, reduced subsidies on lard and butter soon after the transition to a democratic government 
resulted in a rapid increase in the consumption of cheaper non-hydrogenated vegetable fat. In 
consequence, the ratio of dietary polyunsaturated to saturated fat increased from 0.33 in 1990 to 0.56 in 
1999, and mortality from CAD dropped 28 percent (Zatonski et al 2010). In Denmark, a fat tax was 
levied but has been abolished as people tended to resort to buying the taxed products overseas and little 
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effect was seen. This experience shows that much more thinking through these types of measures is 
needed to achieve the intended results.  
 Levy tax on sugar sweetened beverages. A tax on sugar sweetened beverages has many proponents, 

and if sufficiently large (such as 20 percent) has great potential to reduce obesity as well as to raise 
revenues (Anreyeva et al 2011).  

Consumption 
 
Ban sugar-sweetened beverages in schools. Most US states have adopted laws that regulate the 
availability of sugar-sweetened beverages in school settings (Mello et al 2008). In France and the UK, 
vending machines have either been banned in schools or are no longer filled with sugar-sweetened 
beverages or Group 3 ultra-processed snack foods. These interventions recognize that excessive 
consumption of sugar-sweetened beverages is an important driver of the current obesity epidemic in the 
US (Malik et al 2006), and is associated with a significantly elevated risk of type 2 diabetes (De Koning 
et al 2011). New York City Mayor Michael Bloomberg’s ban on extra-large soda-beverages, considered 
controversial by some, is a good example of addressing portion size. Portion size policies were introduced 
in the early 20th century in France and may have had long-term positive effects on French eating habits 
regarding smaller portion size.  
 
Offer health diets. Ensuring that only “healthy diets” are provided in all state-run institutions, for 
example, schools, hospitals, etc., as well as limiting access to unhealthy foods sold through vending 
machines, are also measures that can help improve the food supply.   
 
Eliminate trans-fatty acids. An example of improved processing is the elimination of trans-fatty acids, 
which has been achieved largely by modifying the process of hydrogenation of vegetable oils, through 
legislation and by manufacturers complying with public health directives in Europe and the United States. 
In Mauritius, the government required a change in the commonly used cooking oil from palm oil to 
soybean oil, which resulted in reduced fatty acid intake and serum cholesterol levels (Uusitalo et al 1996).  
 
Physical/Built Environment 
 
Transport policy and environmental design have fundamental effects on the determinants of 
physical activity, and by extension influence the risk of obesity and other chronic diseases. The 
availability, accessibility, and convenience of destinations and facilities, as well as the general 
functionality of the neighborhood (for example, the presence of sidewalks, traffic conditions) and 
aesthetics have been shown to be positively associated with various levels of physical activity.  
 
Increase opportunities for exercise. Urban planning can play an important role in increasing 
opportunities for exercise. Local governments also have an important role to play, be it through creating 
parks and open spaces for exercise, as well as bike lanes and pavements to encourage pedestrians 
(Edwards and Tsouros 2006), or through policies like Let’s Move, Change4Life, Action Sante or other 
efforts to increase active transportation (OECD, Obesity Update). 
 
Limit the role of automobiles. Limiting the role of automobiles is one important area for interventions 
and this can be achieved through a variety of channels. These include: making private car ownership and 
use more expensive; raising taxes on cars as well as on fuel; introducing road tolls and congestion 
charges; and introducing parking fees. The fees collected can be used to improve the provision of public 
transportation. 
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Socio-Cultural Environment 
 
Promote public education campaigns. Public education campaigns to promote a “healthy diet” can be 
effective, especially if the intervention is direct and delivered through medical services or in schools. 
Healthy diets based on the food group and pyramid approaches have been much criticized, not least 
because during the thirty years of the food pyramids, obesity rates in the United States have soared. In an 
effort to restructure US food nutrition guidelines, the USDA revised them in 2010 (USDA 2010), and has 
now rolled out its new MyPlate program.. Innovative campaigns like “text4baby” aimed at reaching 
young and low SES moms with IYCF guidance are starting to be implemented by the Centers for Disease 
Control and Prevention (CDC) in the USA.  
 
Reduce marketing of foods to children. Underlying the potentially significant impact that marketing has 
on the DBM, both in positive and negative directions, is the natural process of brain development that 
leaves children vulnerable to marketing messages during the most important period for establishing 
positive nutrition habits. Before the age of 12, the brain is only capable of straight processing of facts. 
Abstract thinking begins between 12 and 14 years of age (Dosenbach et al 2010), with full maturity only 
achieved by around 18 years of age. Children therefore lack the capacity to make sound judgments and 
counteract marketing messages (James 2011). The World Health Assembly called for national and 
international action to reduce the impact on children from marketing foods high in saturated fats, trans-
fatty acids, free sugars, or salt.6 Consumers can also be protected from aggressive marketing of unhealthy 
foods. Brazil, for example, banned television advertising of foods aimed at children.  
 
Standards and guidelines. Standards and guidelines for food labels have been developed by, but 
countries across the world have considerable variation in food labeling approaches and regulations 
(Hawkes 2004). Currently in the United States, efforts revolve around improving food labeling by 
including front-of-package labeling, nutrition facts panel, and menu labels. Voluntary nutrition labeling 
adopted by the US food industry is considered far from ideal in many ways (Brownell 2011). The food 
industry has pledged to self-regulate, but stringent standards are needed if self-regulation is to be 
effective. 
 
Nutrition profile models. WHO provides guidance for developing or adapting nutrient profile models 
(WHO 2011) to promote a consistent approach and coherent nutrition messages for the consumer, and 
ultimately to improve nutrition and public health. In accordance with these nutrient profile models, 
marketing claims on food labels for being “low fat” or “healthy choice” can be regulated by national food 
standards authorities.  
 
Cultural Norms and Beliefs 
 
Evidence for the effectiveness of measures to prevent child marriage and reduce teenage pregnancy 
to improve birth weight is not strong, but circumstantial evidence is compelling. The evidence is not 
strong principally because no randomized controlled trials have been done to demonstrate effectiveness. 
However, adolescent and child marriage continues to be a strong social norm in the developing world, 
particularly in Central and West Africa, and South and Southeast Asia. Age at marriage is highly 
correlated with age at first birth (Figure 14) (UNSCN 2010). The relationships between median age at 
first marriage (reported by women aged 15-49 years) and low birth weight was examined using national 
estimates of each from 1997 to 2007. As shown in Figure 14, increased median age at marriage is 
associated with lower incidence of low birth weight overall, and in Africa and Asia. Considering the age 
and related size of the mother is one of the strongest determinants of birth weight. This is because young 

                                                 
6 The 63rd World Health Assembly in May 2010 endorsed resolution WHA63.14. 
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girls have not finished growing until after eighteen years of age. Interventions to prevent child marriage 
and reduce teenage pregnancy would improve birth weights, for example, keeping girls in school to 
complete their education, as well providing them with life-skills education including family planning and 
explaining the benefits of delaying first pregnancy. Linking cash transfer conditionality to girls 
completing school is showing results especially in South Asia, (World Bank 2007). Increased completion 
of schooling by girls, especially at the secondary level, greatly contributes to the reduction of child 
marriages and of teenage pregnancies.  
 
Figure 14. Scatter Plot of Age at First Marriage and Low Birth Weight by Region  

 
Source: UNSCN 2010. 
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PART VII. WHAT IS THE COMMITMENT AND CAPACITY FOR 
INTERVENTION ON THE DOUBLE BURDEN OF MALNUTRITION? 

 
 
While there are numerous examples of countries reversing NCDs, there are few examples of 
countries that have reversed or even reduced the trend of increasing overnutrition. Although there is 
guidance for specific policies and programs targeting individual components of the DBM, they remain 
disparate initiatives. The lack of a single unified and comprehensive strategy to reduce the DBM can be 
attributed to the recentness of the DBM phenomenon and its conceptualization, and the newness of 
nutrition science in general. Nutrition is a relatively young science; most of what is known about nutrition 
was discovered in the last few decades (James 2000). In 1949, the United States’ first nutrient intake 
recommendations included just eight vitamins and minerals; forty years later, there were 24 recommended 
intakes (Food and Nutrition Board 1989). The obesity epidemic affecting most nations emerged just thirty 
years ago, while only in the last decade have the enormous benefits of addressing undernutrition begun to 
be understood. In LMICS, the newness of the science of nutrition is compounded by the lack in most 
countries of a professional cadre of workers trained to develop, implement, and manage programs that 
recognize and reduce the DBM.  
 
To reduce the multitude of nutrition-related chronic diseases facing most LMICs over the next few 
decades, they will need to scale up nutrition interventions. Until recently, the dominant development 
paradigm considered that undernutrition to be ameliorated by the “trickle down” of economic 
development. We now know that even though the costs of interventions to reduce undernutrition rapidly 
are relatively small (Horton et al 2009), economic development alone only reduces the problem of 
maternal and child undernutrition very slowly and inconsistently (Haddad et al 2002). The nutrition 
interventions that exist in most low- and middle-income countries (LMICs) are focused on undernutrition 
and limited to the health services sector.   
 
This section reviews the existing commitment to reduce the DBM as reflected in global policies and 
capacity. Reducing the DBM, requires a broad alliance of different national and local government 
sectors, local leaders and councils, sport and parent-teacher associations, and clubs, nongovernmental 
organizations (NGOs), academics, the media, and the private sector. All need to be involved in 
discussions and partnerships. Even though global recommendations and polices have been developed over 
the years, as well as efforts to implement recommendations, there has been little concerted effort to 
implement the proposed recommendations. A summary of the different agencies and efforts made is 
included in this section as are the global recommendations to reduce the DBM. A policy framework is 
also developed following the four multisectoral pillars approach.  
 
Momentum to act in nutrition is gathering pace across the globe through the Scaling Up Nutrition 
(SUN) global movement (Nabarro 2010). SUN emerged from the recognition that development funding 
to reduce maternal and child undernutrition has been far too small (Shekar et al 2006), especially 
considering the negative consequences of undernutrition in terms of mortality, morbidity, and lost human 
capital development. Even though the SUN global movement focuses on maternal and child 
undernutrition, this is one of the most important first steps that LMICs should take to prevent the DBM in 
the future. SUN has adopted WHA 2012 goals, which include indicators for undernutrition and 
overweight. Since its inception in 2010, SUN has been endorsed by over 100 international institutions. 
 
Existing Global Governance Arrangements 
 
The worldwide dramatic increase in diet-related NCDs over the last few decades has led the leading 
agencies for changes in diet and physical activity to issue a series of global policy recommendations. 
Nonetheless, policy guidance relevant to the DBM is disparate and from numerous agencies (for example, 
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Ministries of Health and Ministries of Agriculture), and even from numerous departments within a single 
agency such as departments of nutrition and departments of non-communicable diseases. A recent 
analysis of the international nutrition system (Morris et al 2008) considered it “fragmented and 
dysfunctional”, and called for a more functional international nutrition system (Bryce et al 2008). A 
national nutrition system has to address overnutrition and undernutrition.  
 
The World Health Organization (WHO) issues the majority of global policy recommendations for 
the DBM. The WHO is the main global intergovernmental body with authority for health and 
nutrition. Its work is guided by their governing body, the World Health Assembly (WHA), composed of 
the Ministers of Health of member states. The WHA meets annually to make policy recommendations on 
health and nutrition. The WHO produces technical reports by expert consultations, as well special reports 
such as the annual World Health Report. Although WHO yields no official regulatory authority, the 
agency relies on member states to embrace its recommendations. In developing nations, WHO’s standards 
and policies recommendations often become regulations and policies in these countries. Despite adopting 
the WHO recommendations, national adherence and enforcement is inconsistent.  
 
The Committee on World Food Security of the Food and Agriculture Organization of the United 
Nations (FAO) also produces global food policy. The FAO monitors progress in the implementation of 
the World Food Summit Plan of Action, based on reports from national governments and international 
organizations. FAO provides technical support to the realization of the right to food, and has materials 
available on its website (FAO 2010).  
 
The WHO and FAO jointly provide normative policy guidance in food standards through the 
Codex Alimentarius Commission (Codex 2009). The main purposes of the Codex are to protect the 
health of the consumers and ensure fair trade practices in the international food trade. It also promotes 
coordination of all food standards work undertaken by international, governmental and Non-
Governmental Organizations. Codex recommendations are not officially endorsed by WHO and/or FAO, 
as they are best practice guidelines. Their recommendations are followed on a voluntary basis. However, 
the Codex is recognized by the World Trade Organization (WTO) as an international reference point for 
the resolution of disputes concerning food safety and consumer protection, thus lending it greater 
authority.  
 
The right to food is a human right protecting the right for people to feed themselves in dignity. This 
implies that sufficient food is available, that people have the means to access it, and that it adequately 
meets the individual’s dietary needs (Knuth and Vidar 2011). The right to food does not imply that 
governments have an obligation to hand out free food to everyone who wants it, or a right to be fed. 
However, if people are deprived of access to food for reasons beyond their control, for example, because 
they are in detention, in times of war or after natural disasters, this right requires the government to 
provide food directly. The right is derived from the International Covenant on Economic, Social and 
Cultural Rights, which had 160 state parties as of May 2012.  
 
The International Covenant on Economic, Social and Cultural Rights recognizes the “right to an 
adequate standard of living. This includes “adequate food” as well as the “fundamental right to be free 
from hunger.” The relationship between the two concepts is not straightforward. For example, “freedom 
from hunger” could be measured by the number of people suffering from undernutrition and at the 
extreme, dying of starvation. The “right to adequate food” is a much higher standard, including not only 
absence of undernutrition, but the full range of qualities associated with food, including safety, variety 
and dignity; in short all those elements needed to enable an active and healthy life 
 
In 106 countries, the right to food is applicable either via constitutional arrangements of various 
forms or via direct applicability in law of various international treaties. Ten countries have adopted 
and nine countries are developing framework laws on food security or the right to food. These are often 
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known as food security laws instead of right to food laws, but their effect is usually similar. Framework 
laws are more specific than a constitutional provision, as they lay down general obligations and 
principles. However, competent authorities and further legislation, which still have to determine specific 
measures, should be taken.  
 
At the 1996 World Food Summit, governments reaffirmed the right to food and committed 
themselves to half the number of hungry and malnourished from 840 to 420 million by 2015. 
However, the number has increased over the past years, surpassing 1 billion undernourished people 
worldwide in 2009. The Food Assistance Convention, which was adopted on 25 April 2012, aims at 
“addressing the food and nutritional needs of the most vulnerable populations.” This international treaty, 
relating to food assistance, includes mechanisms for information sharing and registration of commitments 
made towards such assistance; it entered into force on 1 January 2013. 
 
Existing Global Nutrition Recommendations  
 
The WHO/FAO Expert consultation on Diet, Nutrition and the Prevention of Chronic Disease provided 
guidance on a range of population nutrient intake goals for use towards the development of national 
dietary guidelines as shown in Table 3 
Table 3. Recommendation for Daily Intake 

 
Dietary Factor 

Goal (% of total energy 
unless otherwise 
stated) 

Total Fat  
Saturated fatty acids 
Polyunsaturated fatty acids (PUFAs) 
n-6 Polyunsaturated fatty acids (PUFAs) 
n-3 Polyunsaturated fatty acids (PUFAs) 
Trans fatty acids 
Monounsaturated fatty acids (MUFAs) 

16-30%  
<10%  
6-10%  
5-8%  
1-2%  
<1%  

By difference 
Total Carbohydrate  

Free sugars 
55-75%  
<10%  

Protein  10-15% 
Cholesterol  <300mg/day 
Sodium chloride  <5g/day 
Fruit and vegetables  >400g/day 
Source: WHO 2003 
 
The recommendation for total fat intake is 20 to 30 percent of daily calorie intake. These 
recommendations are formulated to include countries where usual fat intake is above 30 percent, as well 
as those where it may be very low, but 20 to30 percent is considered consistent with good health. Highly 
active populations groups with diets rich in vegetables, legumes, fruits, and wholegrain cereal may sustain 
a total fat intake up to 35 percent without risk of unhealthy weight gain, but in more sedentary 
populations, the lower levels of intake are certainly more appropriate.  
 
The quantity as well as the quality of the fat consumed is also important. It should include little or no 
trans-fatty acids and low saturated fat content. Unsaturated fats should include both omega-6 and 
omega-3 polyunsaturated fats in a ratio no greater than 3. 
 
Higher intakes of free sugars threaten the nutrient quality of the diet by providing significant energy 
without specific nutrients. Free sugars promote a positive energy balance, and drinks rich in free 
sugars increase overall energy intake by reducing appetite control. Whole grain cereals, fruits and 
vegetables are the preferred sources of non-starch polysaccharides (NSP), and the recommended 
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intake of fruit and vegetables together with the consumption of wholegrain foods is likely to provide 
>20g/d of NSP (>25g/day of total dietary fiber). 
 
Global Recommendations for Physical Activity 
 
One hour per day of moderate intensity activity. The recommended goal7 for physical activity that 
focuses on maintaining healthy body weight is for a total of one hour per day of moderate intensity 
activity, such as walking most days of the week. This is different from the widely recognized public 
health recommendation of half an hour a day of moderate physical activity, which while appropriate for 
the reduction of cardiovascular risk does not reduce risk for all of the other NCDs. These activity 
recommendations are for people that are otherwise largely sedentary. The recommendations do not take 
into consideration exercise provided by occupational activities, such as cleaning, for example, and are not 
intended for populations involved in heavy physical labor on a daily basis. 
 
Increased Capacity Crucial 
 
The need for guidance—not only on “what to do” but also “how to do it,”—has been widely 
acknowledged (Berg 1992, Brown and Dewey 1993, Jonsson 1993, Chopra and Sanders 2000, 
Heikens et al 2008). However, as confirmed by the Lancet Nutrition Series (LNS), the “what” of 
undernutrition is reasonably well established (Gillespie et al 1996, Allen and Gillespie 2001). Similarly, 
there is a considerable body of experience to guide the “how” in various developmental settings across the 
globe (ACC/SCN 1990, ACC/SCN 1996, Mason et al 2006). Rather, it is the capacity to implement such 
activities—and the capacity to train health workers in how to manage and implement nutrition 
programs—at scale in high undernutrition-burden LMICs that is lacking (Mason et al 1999, Gillespie et al 
2003).   
 
Evidence shows that the nutrition capacity of LMICs is limited at national and district levels 
(Nishida et al 2009). Nutrition governance mechanisms may exist in many LMICs, but few if any of 
them approve budgets or have any real authority. LACA reports recommend improving capacity at all 
levels of the health system by creating Master’s degree program graduates and improving health 
professionals in-service training. However, few LMICs have academic centers to provide formal nutrition 
training. The World Public Health Nutrition Association aims to promote the development of the nutrition 
workforce capacity, thus offering an opportunity to standardize such processes across countries, and 
eventually to allow a process of professional certification (Hughes et al 2012).  
 
Very limited capacity exists at almost all levels of planning and implementation of nutrition 
interventions. The countries of the WHO European Region agreed upon the first action plan for food and 
nutrition policy for 2000-2005. They recommended developing an integrated and comprehensive national 
food and nutrition policies to address three areas of nutrition security: public health nutrition, food safety, 
and sustainable food security (Robertson et al 2004). However, while legal provisions and entitlements 
already existed for food security and food safety in most countries in Europe, public health nutrition 
lagged behind. Moreover, although half of the countries had nutrition councils or bodies that provide 
scientific advice to politicians, less than a third had administrative structures to help ensure that such 
policies were implemented.   
 
While many countries do have a nutrition plan, there is inadequate coverage. Just 68 percent of 
countries are reported to have a written policy, plan or strategy for overweight/obesity control, and only 
48 percent of these are said to be operational. While many countries have national policies for 
undernutrition and overnutrition, few are implemented at scale. The Lancet Nutrition Series on effective 

                                                 
7 The report of the 2002 joint WHO/FAO expert consultation (TRS 916). 



39 

action at the national level reported that most of the twenty countries with the highest burden of stunting 
had national level nutrition policies with programs to reduce maternal and child undernutrition, but few if 
any of these had nationwide coverage. 
 
Creating the capacity to deliver nutrition specific interventions through the health sector to reduce 
maternal and child undernutrition is the first priority. Capacity crucial to reduce undernutrition needs 
to be developed in the short term, as well as to reduce the risk of diet-related non-communicable diseases 
(NCDs) later in the life course. However, the DBM requires a multisectoral approach, as called for by the 
SUN movement, which will be difficult to implement unless high-level coordination mechanisms are in 
place with the capacity to allocate budgets.  
 
Multisectoral Coordination 
 
Many if not most of these global nutrition initiatives propose the use of multisectoral approaches, 
which require coordination to articulate the various sectoral policies and program efforts. The 
Commission on Nutritional Challenges of the 21st Century put improved coordination and functionality 
for nutrition at the center of its recommendations (James et al 2000), and considers this prioritization 
essential for developing more coherent national nutrition policies and programs for reducing the DBM 
problem. Experience with trying to implement the National Plans of Action for Nutrition (NPAN) 
stemming from the ICN in the early nineties also suggests that some central coordination mechanism is 
essential for successful implementation. The ICN provides an illustrative example of how a high-level 
coordinating body might be organized to facilitate the full range of programs involved in reducing the 
DBM across the life course.  
 
Few good examples exist of high-level coordination mechanisms or implementation of nutrition 
programs at scale. Perhaps the most advanced nation state in this regard is Brazil, where the incidence of 
child undernutrition has fallen spectacularly during the last few decades, as measured by stunting in 
particular (Monteiro 2009). Brazil has a high-level coordinating body for oversight and broad policy 
setting, as well as a coordination mechanism for implementation (see Box 4). Although interventions are 
still largely focused on “hunger,” a plan for the prevention and control of obesity is apparently being 
developed. 
 
Box 4. High Level Nutrition Coordination and Governance in Brazil   
 
Brazil’s Zero Hunger Strategy involves 11 ministries in partnership with civil society, which makes up the National 
System for Food and Nutrition Security established by law in 2006, requiring the state to enforce the universal right 
to food and nutrition security as a public policy. Through this system, the Government agencies at national, state, 
and municipal levels, together with civil society organizations, must act jointly in the formulation and 
implementation of policies and actions to combat hunger and promote food and nutrition security.  
 
Monitoring the implementation of the policy and approval of the budget is carried out by a National Council on 
Food and Nutrition Security (CONSEA), which brings together 18 State Ministers and 36 representatives of civil 
society, which are directly linked to the President of the Republic. In addition, there is an inter-ministerial 
coordination mechanism for reaching agreement on which ministry does what and how during implementation at all 
levels, especially the roles of the Ministries of Health, Education and Social Welfare. 
 
Between 1996 and 2006/07, Brazil reduced child stunting from 13.5 percent to 6.8 percent nationally, and in the 
Northeast, the country’s poorest region, stunting declined spectacularly from 22.2 percent to 5.9 percent. These 
achievements were largely due to the Zero Hunger Strategy, the cornerstone of which is a conditional cash transfer 
program called “Bolsa Familia,” benefiting 11 million poor families that comply with an agenda for keeping 
children in school and for health monitoring.  
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A Framework for DBM Policy Implementation 
 
The rationale for public action to address DBM and influence the diet transition towards a 
healthier outcome was made by Haddad in 2002. The most obvious rationale for public action was the 
asymmetry in information available to consumers and producers about which foods are healthy and which 
are not (Haddad 2002). But external effects may also be affecting the DBM, such as when health care 
resources are diverted from infants to middle-aged individuals. Public action to safeguard consumers from 
marketing influence and to ensure proper labeling is needed (Haddad, 2002).  
 
Efforts to implement national nutrition programs for overnutrition and undernutrition 
demonstrated that sectoral strategies are best grouped into four pillars (Table 4). These four pillars 
are (i) sustainable food security; (ii) food safety; (iii) healthy lifestyle; and (iv) nutrition. This overarching 
DBM policy framework facilitates the attribution of service delivery functions within the Ministry of 
Health as well as across other sectors, and sets the broad responsibilities in terms of goals and strategies 
to achieve them (Nishida et al 2003). Both supply and demand side options are included in these four 
pillars.  
 

Table 4. Four Overarching Pillars of the DBM Nutrition Policy Framework 

 
Sector 

Nutrition Policy Pillars 
Sustainable Food 
Security 

Food Safety Healthy Lifestyle Nutrition 

Health  • Food safety 
and hygiene 
regulations 

• Food 
inspections 

• Food standards 

• Promotion of healthy 
eating 

• Limit availability of 
inappropriate food 

• Promotion of 
exercise 

• Infection control 
• Family planning 

• Micronutrient 
supplementation 

• Nutrition education 
• Dietary guidelines 
• Nutritional 

surveillance 
• Baby Friendly 

Hospitals 

Public Works/ 
Urban 
Development 

• Rural roads 
• Irrigation 

• Water and 
sanitation  

• Urban bike lanes 
• Pedestrian walkways 

• Smoke free home 
environments 

Agriculture • Food availability 
(food production) 

• Food standards  • Locally available fruit 
and vegetables 

Education • School gardens 
• School meals 

• Hygiene 
education 

• Physical exercise 
• Life skills and sex 

education 

• Nutrition education 
• Anemia control 

Social Welfare/ 
Security 

• Food Access (cash 
transfers) 

  • Conditional cash 
transfers 

Industry/ Trade/ 
Commerce 

• Food availability 
(manufacture and 
marketing) 

• Food standards  • Food fortification 
• Locally available fruit 

and vegetables 
Public 
Information 

  • Marketing of food to 
children 

• Code of marketing of 
breastmilk substitutes 

Finance/ 
Economy 

• Food subsidies 
• Import/export 

restrictions 

  • Food taxes 
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Operational Research Agenda 
 
An operational research agenda is required to address the DBM. Even though Haddad’s 2002 paper 
presented a much-needed agenda for food policy options, a more comprehensive and multisectoral agenda 
is needed. Moreover, it is time to begin its preparation and implementation. In addition to the already 
posed food policy questions, potential contributions by other sectors need to be incorporated. Important 
operational questions of exactly how and what the consequences will be to intervene programmatically in 
the double burden of malnutrition have yet to be answered. Currently, (and completely logically) 
programmatic examples are mainly for vertical programs addressing either undernutrition or 
overnutrition, but not the DBM. Finally, capacity will need to be strengthened substantially, from training 
community-level health workers to graduate nutrition students in developing countries. Specific training 
is required to coordinate the multisectoral approach to DBM. 
 
Creating awareness, capacity building, and promoting preventative care in the health sector to 
reduce the DBM are required. How governments and the private sector should implement preventive 
interventions and manage chronic disease in a health system focused on curative care requires more 
research, including the question of better management, cost effectiveness, and future fiscal space.  
 
The public works research agenda should be focused on piloting and operational research. The 
impact on health of interventions such as biking paths, pedestrian lanes, smoke-free environments and 
better water and sanitation needs to be better understood. The outcomes are not easy to measure and may 
be seen only in the longer term, increasing the challenge of measurement. However, water and sanitation 
are clear-cut interventions that are a major contributor to reducing stunting levels in LMICs. 
 
Many of the food policy options and agricultural research agenda ideas remain valid from the 2002 
Haddad paper. The use of existing data to chart trends systematically in the availability of “bad” food 
components remains important. Estimating food price elasticities in the LMICs to link consumption of 
certain foods with fats and chronic disease would allow better-targeted discussions. Running more pilots 
and evaluations is crucial and too little has been done since it was proposed in 2002. Technical processes 
to make foods healthier were proposed in 2002 as well. Some trials, particularly regarding quality 
improvements in the area of micronutrients, are showing results. Techniques to decrease perishability of 
fruits and vegetables were mentioned; however, more efforts are now made to bring markets closer to 
people instead of relying on distribution systems. There continues to be a large need to better understand 
price responsiveness, the supermarketization, marketing, and income responsiveness to a range of food 
products. Creative thinking and collaboration with private sector companies and supermarkets is also 
required.  
 
Understanding what interventions work to reduce DBM is important; so is increased awareness in 
the agriculture sector. The FAO Committee on World Food Security is developing a Global Strategic 
Framework for Food Security and Nutrition. It will build upon existing frameworks, such as the UN’s 
Comprehensive Framework for Action (CFA), the Comprehensive Africa Agriculture Development 
Program (CAADP), and the Voluntary Guidelines to Support the Progressive Realization of the Right to 
Adequate Food in the Context of National Food Security (FAO 2011). Ensuring awareness about DBM in 
these frameworks and discussions will help raise more attention.  
 
Education is a very important sector to prevent and control the DBM. Healthy lifestyles are learned 
early in life; adolescent girls education about teenage pregnancy, parenting, and the overall knowledge 
about what is healthy nutrition can be taught at school. To be effective, school management plays an 
important role in ensuring nutrition friendly school environments. These include an environment where 
healthy foods are available and junk food and sugary drinks are not easily accessible and where physical 
education and exercise are promoted. In LMICs, it is important to understand the school environment and 
to look into labor market consequences of possible changes, such as removing vendors of unhealthy 
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snacks from the school environment. This may have negative consequences for the vendors who could 
lose their livelihood. Unwanted negative externalities should be avoided, for example by providing 
alternatives, even subsidizing these vendors to sell more healthy foods. All this is fairly uncharted 
research areas.  
 
Creating awareness, capacity building, and multisectoral collaboration are key. AAs demonstrated 
by the limited number of pilots, and especially larger scale interventions, much remains to be done.  
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PART VIII. CONCLUSIONS 

 
 
In the next two decades, most LMICs due to their economic growth can expect rapidly increasing 
levels of adult overweight and obesity, which will produce an increased burden of insulin resistant 
diabetes and cardiovascular diseases. The multitude of factors that influence the development of the 
DBM across the life course are summarized in Figure 15, which is an “updated” version of the figure in 
the SCN document “Ending Malnutrition by 2020: An Agenda for Change in the Millennium.” (James et 
al. 2000). Figure 17 illustrates how increasing numbers of young people migrating to urban areas—
stunted due to constrained fetal and young child growth in their natal rural areas—will be exposed to 
increasingly obesogenic urban environments.  
 
In just a few decades, two-thirds of the global population will reside in the urban areas of the 
current LMICs. People in urban environments are becoming increasingly exposed across their life 
courses to relatively cheap energy dense processed foods, many of which are artificially cheap due to US 
and EU subsidies. Furthermore, access to healthier foods, especially fruits and vegetables, is increasingly 
difficult and not facilitated. In addition, most people in LMIC urban environments have decreased energy 
expenditures due to sedentary occupations and lifestyles, with little opportunity and/or space to get 
adequate exercise.  
 
Figure 15. The Double Burden of Malnutrition: Causes and Effects across the Life Course 
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Unless governments take urgent measures to prevent this dire chain of events by reducing their 
population’s exposure to energy dense processed foods or by increasing/facilitating access to 
“healthy diets,” and/or increasing exercise levels across the life course, the impact on future health 
expenditures will be crippling and unsustainable.  
 
To take effective action, a central coordinating mechanism must be established in the Prime 
Minister’s/President’s Office or at the Treasury, or an office with the power to control policies and the 
budgets relevant to reducing DBM, including for example the departments of urban planning, trade and 
industry, business development, marketing/ public information, as well as agricultural, education, and 
health.  
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