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CONCEPT NOTE

Malnutrition

In 1974, the World Food Conference declared, “Every man, woman and child has the inalienable right
to be free from hunger and malnutrition.”! Since 1990, the number of malnourished individuals has fallen
by 21%.2 Yet, from 2011 to 2013, one out of every eight people in the world —almost one billion people—was
still not getting enough food for an active and healthy life.> Most (98%) of these individuals lived in
developing economic regions (see Exhibit 1 for a map of the global prevalence of malnutrition in children
under five).* Socially vulnerable groups such as children and childbearing women shoulder the largest
burden of malnutrition.?

The United Nations (UN) Standing Committee on Nutrition identifies malnutrition as the single largest
factor impacting the global disease burden.5 In 2013 malnutrition was the underlying cause of death for at
least 3.1 million children.¢ Malnutrition increases an individual’s susceptibility to disease by hindering the
immune system, which increases vulnerability to infectious diseases such as TB, HIV, and hepatitis C.”8

In 2013, the Food and Agriculture Organization of the UN (FAO) estimated the annual global cost of
malnutrition from loss of productivity and healthcare expenditures was USD 3.5 trillion.® Underweight is
responsible for nearly 15% of the total DALY losses in countries with high child mortality.!? Studies of low-
income Asian countries estimate that micronutrient deficiencies decrease adult productivity by 5-17%.11

Preliminary data from the Cost of Hunger in Africa (COHA) study suggest malnutrition costs Uganda,
Ethiopia, Swaziland, and Egypt each 1.9-16.5% of their national GDP, depending on factors including the
intensity of illnesses and treatment measures in underweight children.?

: Disability-Adjusted Life Year. A DALY is a measure of the overall disease burden of a region expressed as the number of years
removed from an individual’s live span from illness, disability, and untimely death.
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Defining Malnutrition

Malnutrition is a broad term that refers to “all deviations from adequate and optimal nutritional
status”®® resulting from specific nutrient deficiencies or diets based on inappropriate combinations or
proportions of foods. There are two forms of malnutrition: overnutrition and undernutrition. Overnutrition
is the hyper-consumption of calories and nutrients beyond levels necessary for growth, development, and
metabolic functioning. Overnutrition can lead to obesity. Undernutrition, often used interchangeably with
malnutrition, results primarily from inadequate intake of dietary energy but may also be caused by
infections that limit absorption of key nutrients.’

Undernutrition is further subdivided into two fluid disease categories that have different impacts:
micronutrient deficiencies result from insufficient consumption of vitamins (for example, vitamin A,
vitamin B), and minerals (for example, zinc, iodine, iron); and protein-energy malnutrition results from
insufficient calorie and macronutrient (for example, protein) consumption.

Based upon the type of nutritional deficit, an individual is said to be acutely and/or chronically
malnourished.”* Acute malnutrition is caused by a sudden decrease in food consumption that results in
rapid weight loss and a physical inability to meet the energetic needs of the body. Acute malnutrition is the
most visible form of malnutrition and is typified by severe wasting (disproportional weight for height)
and/or edema (the retention of fluid). Acute malnutrition can lead to reductions in age-appropriate growth,
depressed immune functioning, fluid overload, heart failure, infection, and death.!> The prevalence of acute
malnutrition within a displaced populations is often used as an indicator of the severity of the humanitarian
crisesis.1

Chronic malnutrition is the result of inadequate nutrition over a long period of time and is not always
as visible as acute malnutrition. It can begin in utero with poor maternal nutrition and persist through
inadequate feeding practices and suboptimal food quality.’” Frequent exposure to bacterial infections can
further contribute.’® Chronic malnutrition most commonly manifests through physical stunting—the term
used to describe individuals whose weight and height may appear proportional but who are shorter and
slighter than their full genetic potential (see Exhibit 2 for the progression of stunting syndrome from
conception through adulthood).’s

The severity of chronic and acute malnutrition is diagnosed using anthropomorphic measures. Those
with moderate acute malnutrition (MAM) or moderate chronic malnutrition (MCM) are 2-3 standard
deviations below the population’s weight for age and height for weight averages.!® Similarly, those who are
severely acutely malnourished (SAM) or severely chronically malnourished (SCM) are at least 3 standard
deviations below the population’s growth averages.2

Malnutrition in Childhood

Malnutrition is among the four leading causes of child mortality around the globe. In 2013, the World
Health Organization (WHO) reported malnutrition was linked to 45% of all childhood deaths.”!
Malnutrition is a contributing factor in the deaths of 60.7% of children diagnosed with diarrheal diseases,
57.3% of deaths associated with malaria, 52.3% deaths associated with pneumonia, and 44.8% of deaths
from measles.?? The UN Standing Committee on Nutrition estimated 26.5% of children in developing
countries were stunted in 2005,° and one year later, the United Nations Children’s Fund (UNICEF) reported
South Asia had a 46% prevalence of stunting in children under five.?

Children are particularly vulnerable to malnutrition during the first 1,000 days following conception.
Inadequate nutrition during this period can lead to delayed and impaired cognitive and physical
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development.?* This malnutrition-based damage is largely irreversible and can lead to poor school and work
achievement and an increased risk for developing diseases later in life.?> In 2007, the International Child
Development Steering Group found that children raised with limited access to nutritional resources were
less likely to be socially and economically productive adults.?e This finding supported the inextricable link
between childhood malnutrition and poverty later in life.26

Causes of Malnutrition

Food insecurity, or an inability to access enough food, is often cited as a cause of malnutrition. The
FAO has outlined six factors that work together to predispose individuals to food: agricultural production
of food; the preservation of food (including processing); the population, in terms of child spacing and
overall density; the prevalence of poverty; political ideologies; and disease and infection epidemiology (see
Exhibit 3 for further detail on the six determinants).?” Usually there is not one single cause of malnutrition,
but various factors at both the individual and communal levels that contribute.

Clinical Causes

At the most fundamental level, a body becomes malnourished when it does not obtain a sufficient
quantity and/or quality of food and nutrients. In addition to water, six different nutrient groups are critical
for the body to sustain itself and grow: proteins, carbohydrates, minerals (e.g., zinc, calcium, sodium), fats,
vitamins, and indigestible and un-absorbable particles such as fiber.2

In order for the body to benefit from nutrients consumed, it must be able to digest, absorb, and use the
nutrients effectively. Infections and health problems such as cancer, diarrheal diseases, and HIV can limit
the body’s ability to absorb sufficient nutrients and calories, predisposing an individual to malnutrition.?

Physical ailments can also contribute to the degradation of nutritional status. Poor dental hygiene
resulting in tooth decay, for example, can limit the amount and types of food consumed, and leprosy-related
amputations and other mobility-reducing handicaps can impede physical access to food.®

The early cessation of breastfeeding for cultural reasons or due to the mother’s lack of production
contributes to childhood malnutrition. Ceasing breastfeeding often limits an infant’s intake of calories and
of vital antibodies that support immune system functioning and prevent diarrheal disease.?!

Social Causes

Poverty can be both a cause and a result of malnutrition. Low wages can lead to household food
insecurity, making family members more vulnerable to infection or other clinical causes of malnutrition.3
As discussed, children growing up malnourished are less likely to be productive adults and become trapped
in the cycle of poverty.3

Environmental Causes

Malnutrition tends to affect rural areas more than urban.?” Food security in rural communities depends
on natural and human resources that are vulnerable to change, including rain or weather patterns, access to
tools, agricultural knowledge, and human capital.3*

Other environmental causes of malnutrition include diarrhea due to poor sanitation, which impedes
nutrient absorption. In India, for example, stunting from chronic malnutrition afflicts 65 million children
under the age of 5, including one third of children from the nation’s wealthiest socioeconomic class with
secure access to food.’ In 2011, an estimated 620 million people, about half of India’s population, defecated
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outdoors. Outdoor defecation stems from necessity —only 47% of Indian households have a toilet—as well
as cultural norms and low educational attainment.?> Extensive population growth suggests that more
Indians are being exposed to pathogens in human waste than ever before. In children, repeated bacterial
infections flatten intestinal linings, reducing the body’s ability to absorb nutrients by 33%, as well as
decrease levels of normal digestive bacteria.!8

Malnutrition Management

Pathophysiology

Malnutrition can lead to various secondary health conditions that impact morbidity and mortality.
Deficiencies of vitamin A, found in a variety of green and leafy vegetables, can lead to blindness and
increased rates of infection.® Long-term vitamin C deficiency can cause scurvy, a micronutrient disease
whose symptoms begin with general malaise, anemia, and gingivitis, but if left untreated can cause loss of
teeth, neuropathy, and even death.?” Other trace nutrient deficiencies such as those from iron and iodine
yield anemia and goiters, the enlargement of the thyroid gland.3

Undernutrition affects almost every organ system, including the cardiovascular system, liver,
genitourinary system, gastrointestinal tract, immune system, endocrine system, metabolism and circulation,
cellular function, skin, and glands (see Exhibit 4 for more on implications of malnutrition by organ system).
Concurrent conditions may exhibit themselves differently in undernourished individuals.?

Diagnosis and Measurement

Most malnourished children are not diagnosed until a health crisis, such as an infection, leads them to
seek medical attention. Because malnutrition is a broad-spectrum disorder and not linked to a specific
pathogen, there is no single test to confirm a diagnosis. In 1999, the WHO introduced a set of measurement
guidelines for the identification and treatment of acute malnutrition based upon the practices of facilities
with the lowest rates of mortality.* There are three forms of SAM: kwashiorkor, caused by insufficient
protein intake and characterized by skin and hair changes; marasmus, caused by rapid deterioration in
nutritional status and characterized by extreme wasting of fat and muscle; and marasmic kwashiorkor, a
combination of the two previous forms.404

There are four methods to assess a person’s nutritional status: anthropometry, biochemical assessment,
clinical assessment, and dietary intake assessment. Anthropometric measurement is the most common
method; it compares an individual’s body composition and physical measurements (e.g., height, weight,
mid-upper arm circumference (MUAC), body mass index (BMI)) to expected values for a person of the same
sex and age.*2

Anthropometric surveillance of a population can identify major nutritional problems such as famine
and is the most efficient means to assess required nutritional intervention, such as additional screening and
supplementary or therapeutic feeding.

Clinical manifestations of malnutrition such as bilateral edema (fluid retention) and visible wasting
offer insight to the health status of an individual and can aid in diagnosis. Biochemical tests, such as blood
or urine tests, can identify lipid, vitamin, mineral, and protein concentrations.#

Physically assessing the food intake of an individual over a given period of time accurately identifies
the quality and quantity of his or her diet. However, these assessments are very invasive, expensive, and
time-consuming, and they require substantial biochemical and laboratorial infrastructure.
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Prevention

The best way to prevent malnutrition is to eat a nutrient-diverse and balanced diet. Immunizations and
supplementary nutrients for children can also lower the burden of severe and moderate malnutrition.# In
contexts where access to sufficient foods is limited, malnutrition prevention initiatives are critical to
identifying and reducing chronic and acute malnutrition, especially among children.

For the first six months of life, exclusive breastfeeding is the best source of nutrition for infants under
six months. It enhances infant and maternal health by providing essential antibodies, enzymes, and easily
digestible nutrients. Breastfed infants are less likely to suffer from infectious diseases, diarrhea and severe
bacterial infections, reducing infant morbidity and death. Exclusive breastfeeding also contributes to
women’s health by lowering female fecundity and increasing birth intervals, possibly benefitting infants for
years to come.®

Adoption of exclusive breastfeeding may require addressing contrary cultural beliefs, training health
professionals and paraprofessionals, and providing educational support. In 2006, WHO, the World Food
Programme (WFP), and the UN began promoting “community-based management of acute malnutrition” to
improve adoption of exclusive breastfeeding and other preventive strategies.#® Community health workers
(CHWSs) meet with mothers individually or in small groups at local health posts, primary care clinics, or
participants” homes to educate them about the practice and benefits of breastfeeding.*” In addition, CHWs—
overseen by a physician—administer nutritional screenings, provide clinical referrals for SAM, treat MAM,
and offer nutrition, family planning, and other health education at community gatherings. Multiple
countries have worked with UNICEF and WHO to implement a community-based approach, and studies
suggest the decentralization of nutrition services enables communities to use their resources more efficiently
and effectively.*

Other factors associated with malnutrition include limited clean water access, low maternal education
and body mass index, low household caloric intake, and the absence of a toilet in the home.#% Several
studies indicate that female children tend to be more underweight, stunted, and wasted than male children;
some suggest that this is due in part to gender discrimination in the allocation of household food
resources.5!

Treatment

There is no ‘silver bullet’, or instant cure, for malnutrition. The most apparent solution, giving an
individual more to eat, can cause harm and lead to refeeding syndrome—a rapid shift in electrolyte and
fluid levels that can lead to death.’? The WHO, WFP, United Nations High Commission for Refugees
(UNHCR), and UNICEF have outlined specific interventions for the safe and efficient reduction of
malnutrition in both emergency and endemic settings through phased therapeutic feeding programs.

For over 30 years, therapeutic feeding programs were in-patient and available only at regional
hospitals. When staffed and managed adequately, the programs were highly effective in treating severe
malnutrition. However, access was limited. To receive treatment, patients (and their parents and guardians)
faced high opportunity costs—forgoing the care of other children, household responsibilities, and/or
employment. This expensive and fixed-capacity model was hard to scale or tailor to demand but was the
only point of access to therapeutic high-calorie and high-nutrient supplements administered by trained
health professionals until the early 2000s.5

Patients meeting regionalized anthropometric admission criteria underwent two treatment phases.
Phase 1 included intensive care designed to stabilize patients and prevent further status degradation using
nutritional supplementation, including fortified milks and meals, and lasted until a patient’s appetite
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returned and edema was eliminated. Phase 2 involved rehabilitation and supplementary feedings to
improve the patient’s nutritional status before discharge.5

The treatment standards for SAM shifted with the mass localized production of energy-dense,
micronutrient-enhanced pastes called ready-to-use therapeutic foods (RUTF).>* Unlike other refeeding
treatments, RUTF do not have to be administered in the clinic setting. In 2013, UNICEF was the world’s
largest purchaser and distributor of RUTF.>

There has been debate about how to classify RUTF. Proponents of treating it like a drug highlight the
benefits that would come with it being an “essential drug,” while others protest that doing so would
prohibit local manufacturing—which could enhance local jobs and possibly lower production costs; they
believe RUTF should be treated as manufactured food products.

How malnourished a child has to be before receiving “treatment” is often left to the discretion of
individual organizations or government agencies. RUTF can both prevent and treat malnutrition, and some
advocates suggest that even moderately malnourished children, especially those under five, should be
entitled to RUTF to alleviate developmental or long-term damage.

RUTF allows for Community-based Therapeutic Care (CTC) models® that build upon existing social
and health care infrastructure, including CHWs who deliver health instruction through home-based health
monitoring visits and encourage early prevention and regimen compliance.®®> More complicated cases are
still referred to therapeutic facilities or hospitals. CTC models rely on many layers of stakeholders. At the
national level, there must be a demonstrated commitment to a singular and unified health policy for the
treatment of malnutrition. At the district level, there must be a functional health system that has the capacity
and resources necessary for interventions. And, at the community level, involvement in mobilization and
awareness initiatives, active malnutrition surveillance, and follow-up are essential in empowering the
community, promoting ownership, and facilitating dialog between the community and the health system.5

The Malnutrition Landscape

Global Recognition of Malnutrition

Over the past 50 years, national and international approaches to malnutrition have shifted. During the
1950s and 1960s, kwashiorkor and protein deficiencies were recognized as the most critical forms of
malnutrition (see Appendix A for glossary of terms). Malnutrition interventions focused on increasing
children’s consumption of protein-rich foods and supplements such as fish protein concentrate and single-
cell protein or amino acid fortification. The prioritization of kwashiorkor and protein led to a relative
neglect of nutritional marasmus and adequate food intake and utilization of energy in children.”

The 1974 World Food Conference promoted nutrition planning and surveillance as the most effective
mechanisms for reducing hunger. In 1977, the UN established the Sub-Committee on Nutrition (SCN;
formerly the Administrative Committee on Coordination of the UN Subcommittee on Nutrition).’
Internationally, policy design shifted to economists, away from nutritionists and pediatricians. There was
increasing focus on improving national food security, and agencies such as the World Bank began stressing
income generation as the optimal strategy for doing so.5

The 1989 World Summit on Children and the 1992 International Conference on Nutrition endorsed the
elimination of vitamin A and iodine deficiency disorders (IDDs) before the turn of the century. They also
advocated shifting from protein-focused nutrition programs to micronutrient programs, calling.
micronutrient deficiencies a form of “hidden hunger" that could be remedied with increased attention and
investment.””
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Millennium Development Goals

In late 2000, the largest modern gathering of world leaders took place in New York at the Millennium
Development Summit, where participants pledged their commitment to eight broad, multidisciplinary, and
universal goals for the global community to achieve by 2015 (see Exhibit 5 for complete set of goals). The
first Millennium Development Goal (MDG-1) had three targets:*

1. Halve, between 1990 and 2015, the proportion of people whose income is less than USD 1.25
a day

2. Achieve full and productive employment and decent work for all, including women and
young people

3. Halve, between 1990 and 2015, the proportion of people who suffer from hunger

The UN renamed the Sub-Committee on Nutrition the United Nations System Standing Committee on
Nutrition (SCN) in 2001, and it began reporting to the Chief Executives Board of the UN, working from the
WHO headquarters. With input from the relevant UN agencies, the committee’s mandate was to promote
cooperation between UN agencies and partner organizations to support national, regional, and international
initiatives to end malnutrition. One of the questions the SCN grappled with was how to engage private
sector actors in the “international nutrition system.”¢

The FAO’s 2006 report, The State of Food Insecurity in the World, reported the percentage of hungry
people in the world, particularly in Asia-Pacific and Latin American, had decreased by half over four
decades. The regions that were making the least amount of progress included many African countries and
countries experiencing natural disasters, epidemics, conflict, and/or economic instability.¢!

Maintaining Momentum

Years after the MDG Summit, world hunger was actually on the rise. An estimated 923 million people
were hungry in 2007, an increase of more than 80 million since the early 1990s. Most of the increase occurred
in the mid-2000s and was largely the result of higher food prices, the FAO reported.s?

In early 2008, the Lancet published a series on maternal and child undernutrition. In response, then-
director of the WEFP, Josette Sheeran, submitted a comment appealing to readers: “The time has come to
focus on hunger as a top priority.”¢ She stressed that most hunger-related deaths were the result of daily
“unnoticed crises” —in areas and populations where households lived on less than USD 1 a day—not high-
profile emergencies.®

Other contributors to the Lancet series shared evidence-based practices and interventions to improve
nutrition and food security in developing regions.* Malnutrition prevention and reduction strategies shifted
from addressing the proximate causes of malnutrition (e.g., calorie and nutrient deficiencies) alone to
include the ultimate causes, such as poverty, agricultural production, and clean water access.®

Following the Lancet series, economists participating in the 2008 Copenhagen Consensus evaluated 30
proposed solutions to 10 global challenges, including malnutrition, hunger, air pollution, education,
diseases, terrorism, and women and development. The economists ranked the five malnutrition responses
among the top ten most cost-effective solutions. The malnutrition solutions were: micronutrient
supplements for children (vitamin A and zinc), micronutrient fortification (iron and salt iodization),
biofortification, deworming and other school-based nutrition programs, and community-based nutrition
promotion.®> A swell of major international development organizations responded to their analysis with
new malnutrition policy recommendations.
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From 2008 to 2011, nutrition-based aid increased more than 60% from USD 259 million to USD 418
million.®¢ During the same period, the G8 countries reported a 50% increase in bilateral spending on
nutrition-related interventions.¢

At the spring 2010 meetings of the World Bank and IMF, during the height of a global financial crisis,
stakeholders from Ministries of Health, the UN system, development agencies, civil society organizations,
academia, the private sector, intergovernmental organizations, and philanthropic bodies launched a
collaborative initiative to end malnutrition called the Scale-Up Nutrition (SUN) Movement. Building on the
2008 Lancet series with leadership from the UN, members of the SUN Movement developed a Framework
for Action to Scale Up Nutrition that would place nutrition investments at the center of development
work.” SUN countries set their own goals for scaling up nutrition, and the SUN Secretariat and SUN Lead
Group provided overall support and coordination, facilitated knowledge exchange between countries, and
held countries accountable for achieving their goals. The SUN Movement aimed to increase collaboration
for nutrition and to foster a more coherent nutrition agenda at both global and national levels by developing
global stakeholder networks.®® The SUN Movement established four multi-stakeholder platforms (MSPs)
headed by national leaders: the Country Network, the Civil Society Network, the Donor Network, and the
Business Network (see Exhibit 6 for more on SUN networks). SUN Movement participants set up MSPs in
their respective countries as well.”2

In 2014, the US Government allocated USD 1.06 billion to fight world hunger through its Feed the
Future initiative.® Launched in 2009, Feed the Future aims to reduce chronic food insecurity by supporting
increased agricultural research, development, productivity, and resilience in developing countries.”0 In
addition, the US Government earmarked approximately USD 2 billion to feed between 2 and 4 million
people through emergency food assistance and chronic food insecurity programs.®

The WHO allocated nearly USD 40 million to nutrition for the 2014-2015 biennium, a 21% increase over
its 2012-2013 spending, to support three activities: developing and updating the evidence base for effective
nutrition interventions; monitoring Members States’ progress against global targets and the program
implementation; and disseminating practical knowledge and capacities to support scale up.”

As of September 2015, there were 55 countries participating in SUN.68
The Cost of Scaling Up Nutrition

In 2009, the World Bank estimated it would cost USD 11.8 billion annually to scale up local nutritional
programs in 36 high-burden nations in two phases.” The first phase would invest in micronutrients and
deworming for children (USD 1.5 billion); behavior change interventions such as breastfeeding promotion
(USD 2.9 billion); capacity-building to expand more complex food-based programs in areas with high
undernutrition (USD 1.0 billion); and monitoring and evaluation, operations research, and technical support
(USD 0.1 billion). The second phase would channel USD 6.3 billion into complementary feeding to prevent
and treat moderate malnutrition in children under 2 (USD 3.6 billion); treatment of severe acute
malnutrition (USD 2.6 billion); and additional monitoring and evaluation, operations research, and technical
assistance (USD 0.1 billion).7*
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Exhibit1  Malnutrition Prevalence in Children under 5, 2011-2015

Prevalence of underweight, weight for age (% of

children under 5)
1% NI 38%

Source: The World Bank, based on UNICEF, WHO, and the World Bank harmonized dataset.
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Exhibit 2 Stunting Syndrome from Conception through Adulthood

Pre-conceptus

dietary mortality from infections
interventions Delayed motor skills
now being Delayed executive function

tested

« Introduction of
non-breastmilk foods prior
to 6 months

« Poor complementary
feeding practices

Maternal factors in pregnancy:
Inadequate diet
Intrauterine infection
Systemic infection and/or

.

.

. :Enﬂa'mmatl()lt’l ente Neonate « Poor sanitation and
dnvflron?len al enteric Low birthweight hygiene practices resulting
OYS;“C o _ Small for gestational age in diarrhea and

 Outdoor air pollution Prematurity environmental enteric

Short for gestational age
Small head circumference
Hyperinsulinaemic

dysfunction

« Recurrent infections

< Exposure to mold, arsenic,
biomass fuels

« Poor infant stimulation and
nurturing

\ < Maternal depression /

Conceptus

2 Years
Height-for-age z-Score < -2
Increased morbidity and

Inadequate dietary
nutrients and energy
Poor sanitation and
hygiene resulting in
diarrhea and
Adult environmental enteric
Stunted School Age dysfunction
Overweight Overweight Recurrent infections
Central adiposity Increased weight-for-age Mold exposure
Hypertension relative to height-for-age Little opportunity for
Diabetes 2-Scores remedial
Cardiovascular disease development

Adequate nutrients and
excess calories

!

School Age
Height-for-age z-score <-2;
Adult Fewer years of schooling
Short stature Poor school performance
Low physical stamina
Low IQ
Lower lifetime earnings and
fewer assets

Dark blue denotes the period between conception and 2 years (‘the first 1000 days’) when interventions are
most effective. Light blue denotes the time period between 2 years and mid-childhood and during the
adolescent growth spurt when some catch-up in linear growth may occur. The light blue period before
Conceptus reflects evidence that dietary interventions targeting stunted women pre-conception improve birth
outcomes. Gray denotes periods when the stunting syndrome appears unresponsive to interventions. Dashed
line—a stunted child whose environment becomes more affluent with abundant access to food, causing
excessive weight gain; solid line—a stunted child whose environment remains resource-constrained/food
insecure.

Source: Adapted by case writers with assistance from Isabelle Celentano from Pendergast

10

AJ, Humphrey JH. “The stunting syndrome in developing countries,” Paediatr Int
Child Health. 2014;34(4):250-265; d0i:10.1179/2046905514Y.0000000158.
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Exhibit 3 The Six P’s That Predispose Malnutrition

3 Population 4 Poverty

¢ Family planning and « Inadequate household
birth spacing incomes relate to food
¢ Population density and insecurity
distribution » Decreased efficiency of
socialized services

2 Preservation 5 Politics

« Efficient processing of « Political ideologies,
agricultural and food political will, political
production resources, and political

investment influence
nutritional statuses and
socialized responses

1 Production 6 Pathology
« Diverse and Sustainable Determlnates « Disease and infections

agricultural cultivation are both influence and
and food production Of are influenced by

tritional statuses
Malnutrition -

Source: Adapted from Human Nutrition in the Developing World, Food and Nutrition
Series No. 29 1997, Food and Agriculture Organization of the United Nations.

11
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Exhibit 4 Organ Systems Impacted by Protein-Energy Malnutrition

4 Cardiovascular System )
In children with Marasmus (starvation-related
malnutrition), cardiac output, the volume of blood
pumped by the heart per minute, is reduced in
proportion to the loss of lean body mass. Children
with Kwashiorkor (disease-related malnutrition)
have fragile fluid balance; the infusion of saline may
cause an increase in venous pressure, which

increases the amount of blood returning to the heart
(and resultantly the lungs), and results in acute heart
failure due to fluid filling the lungs, whereas
decreases in blood volume can result in inadequate
\oxygenation of tissues. )

Gastrointestinal Tract )
Production of gastric acid is reduced. The pancreas
is atrophied and its production of digestive enzymes
is reduced. The mucosa of the small intestine is
atrophied, and production of digestive enzyme and
member nutrient transporters is reduced. This
reduces the ability to digest food and absorb
nutrients. Intestinal motility is reduced and luminal
bacterial overgrowth is common. This can cause
pain, diarrhea, anemia, and further weight loss. /

Metabolism and Circulation
Basal metabolic rate is reduced by about 30%, but
rises markedly during recovery periods. Both heat
generation and heat loss are impaired. Intentional
absorption and blood glucose clearance are reduced
and endogenous glucose production is reduced only
in kwashiorkor.

4 Hepatic System )

Synthesis of proteins is reduced and abnormal
metabolites of amino acids are produced. Hepatic
metabolism and excretion of toxins are severely
reduced and energy production from complex sugars

\risk of developing renal failure and diabetes. Y,

4 Immune System ;

A variety of immune functions are diminished in
marasmus. Lymph glands, tonsils, and the thymus
are atrophied, reducing the robustness of the
immune response. Cell-mediated (T-cell) immunity
is depressed. IgA levels in secretions, complement
levels, and phagocytosis are all diminished, caused a
reduced inflammatory response to pathogens. The
acute phase immune response is also reduced, so
typical signs of infection like an increased white
blood cell count and fever, are absent. In
kwashiorkor, IL6, C-reactive proteins are increased,
resulting in increased inflammation and raising the

4 Endocrine System

possible because the body fails to absorb glucose
from the blood. Growth hormone levels are
increased, but levels of insulin-like growth factor 1
are reduced (critical for childhood growth and

imbalances, and other systemic disorders.

Insulin levels are reduced and glucose intolerance is

development). Cortisol levels are usually increased,
raising the risk for high blood pressure, blood sugar

Skin and Glands

causes loose skin folds. Eyes may appear sunken
because of loss of orbital subcutaneous fat, the
mouth and eyes may be dry and there may be a
reduced sweat production because of atrophied
sweat, tear, and salivary glands.

The skin and subcutaneous fat are atrophied, which

Cellular Function

Sodium pump activity is reduced, and cell
membranes are more permeable than normal, with
an increase in intracellular sodium and a decrease in
intracellular potassium and magnesium. Protein
synthesis is reduced.

Genitourinary System

is much slower than normal. This can lead to
reduced kidney function and eventual failure over
time. Gluconeogenesis is reduced which increases

the risk of hypoglycemia.
\ ypogly J

The rate of glomerular filtration is reduced and the
capacity of the kidney to excrete sodium, excess
acid, or a water load is greatly reduced. Overall,
kidney function is reduced and can result in failure.
Urinary tract infections are common.

Source:Adapted with assistance from Isabelle Celentano and Damir Ljuboja from
Saunders J, and Smith T. 2010. “Malnutrition: causes and consequences.” Clinical
Medicine: Journal of the Royal Academy of Physicians. 10(6): 624-627.

12
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Exhibit 5 Millennium Development Goals
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1. Eradicate Extreme
Poverty and Hunger

2. Achieve Universal
Primary Education

3. Promote Gender Equality
and Empower Women

4. Reduce Child Mortality

5. Improve Maternal Health

6. Combat HIV/AIDS,
Malaria, and Other Diseases

7. Ensure Environmental
Sustainability

8. Develop a Global
Partnership for
Development

¢ Halve, between 1990 and 2015, the proportion of people whose income
is less than USD 1.25 a day

* Achieve full and productive employment and decent work for all,
including women and young people

*Halve, between 1990 and 2015, the proportion of people who suffer
from hunger

*Ensure that, by 2015, children everywhere, boys and girls alike, will b
able to complete a full course of primary education

eEliminate gender disparity in primary and seconda?/ education,
preferably by 2015, and in all levels of education no later than 2015

*Reduce by two thirds, between 1990 and 2015, the under-five mortality
rate

*Reduce by three quarters, between 1990 and 2015, the maternal
mortality ratio

¢ Achieve, by 2015, universal access to reproductive health

*Have halted by 2015 and begun to reverse the spread of HIV/AIDS

¢ Achieve, by 2010, universal access to treatment for HIV/AIDS for all
those who need it

*Have halted by 2015 and begun to reverse the incidence of malaria and
other major diseases

*Integrate the principles of sustainable development into country
policies and prpogrammes and reverse the loss of environmental
resources; reduce biodiversity loss, achieving, by 2010, a significant
reduction in the rate of loss; halve, by 2015, the proportion of the
population without sustainable access to safe drinking water and basic
sanitation; achieve, by 2020, a significant improvement in the lives of all

*Develop further an open, rule-based, predictable, non-discriminatory
trading and financial system; address the special needs of least
developed countries; address the special needs of landlocked
developing countries and small island developing States; deal
comprehensively with the debt problems of developing countries; in
cooperation with pharmaceutical companies, provide access to
affordable essential drugs in developing countries; in cooperation with
the private sector, make available benefits of new technologies,
especially information and communications

Source: 2014 Human Development Report on Vulnerability and Resilience, United

Nations Development Programme
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Exhibit 6 The Four SUN Networks

The SUN Civil Society Network encourages the alignment of civil society organizations’ strategies,
programs, and resources with nation-specific plans for scaling up nutrition programs. Current steering
group members in the Civil Society Network include: Save the Children (UK), Comprehensive Africa
Agriculture Development Programme (CAADP), Bread for the World Institute, OMAES (a Malian health
and development NGO), World Vision International, Alliance Against Hunger and Malnutrition, ACF
(France), African Nutritional Society, Concern Worldwide, International Paediatric Association
(Germany), CARE Peru, Helen Keller International, and the International Union of Nutritional Sciences
(India).”2

The SUN United Nations Network supports nations in scaling up their nutrition programs through
a UN nutritional team, facilitated by REACH: Ending Child Hunger and Undernutrition Partnership, a
coproduction of the FAO, the WHO, UNICEF, and the WFP. The UN Network also coordinates UN
agencies and initiatives combating global malnutrition by acting as a resource for advocacy and
knowledge.”

The SUN Donor Network focuses on aligning, mobilizing, and tracking resources to support
countries’ nutrition initiatives. The Donor Network takes stock of nutrition-based programs and policies,
provides technical assistance for the identification of vulnerable populations, and identifies gaps in
delivery. Members of the Donor Network include: Australia, the Bill & Melinda Gates Foundation,
Canada, Children’s Investment Fund Foundation, Demark, the EU, France, Germany, Inter-American
Development Bank, Ireland, Japan, Netherlands, Spain, Sweden, Switzerland, the World Bank, USAID,
the UK, and the US.73

The SUN Business Network unites companies that have pledged to reach over 120 million
undernourished women and children together each year with direct and indirect nutrition interventions
by 2020. As of 2013, the Business Network consisted of Ajinomoto (who aims to improve the nutrition of
500,000 pregnant and lactating mothers and children by 2017), Unilever (who aims to reach 500,000
mothers with their hand washing and soap behavior change program to improve the health of children
under five), Cargill (through their Partners in Food Solutions, Cargill will partner with General Mills,
DSM, and Bhuler to support 200 small and midsized food producers in improving the nutrition of their
products by 2017), DSM (who will ensure the supply of 50 million pregnant and lactating women,
children, and adults with their micronutrient powder and multivitamin tablets by 2020), BASF (who aims
to provide access to affordable fortified foods for an extra 60 million people each year from 2012 to 2015),
and Nutriset (who aims to increase the reach of their RUTFs to 9 million vulnerable children each year by
2018).73
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Appendix A Glossary of Nutrition Terms

Complementary feeding: introducing safe and adequate complementary food from the age of 6 months
onward; it is recommended that a child continue breastfeeding as well until 2 years of age.

Early initiation of breastfeeding: breastfeeding during the first few days after delivery; provides
essential nutrients to the baby that helps boost its immune system.

Edema (Eodema): the enlargement of organs, skin, and other body parts in response to a buildup of
water and sodium in the tissues. This fluid can lead to a rapid increase in weight over a very short
period of time and is a clinical indicator of severely acute malnutrition.

Exclusive breastfeeding: only feeding the baby breast milk for the first 6 months of life; recommended
for proper growth and development.

Global Acute Malnutrition (GAM): at an epidemiological and population level, GAM is the sum total
of the prevalence of SAM and MAM.

Grades I-IV: arly standards classified child nutritional status using grades I-IV, based on weight for age.
In 2008, the WHO created new standards that changed the metric from “grades” to “stages,” such as
SAM. Children previously classified as Grades III or IV would be classified as MAM or SAM under the
WHO system.

Home fortification: sprinkling a mixture of vitamins and minerals (which are supplied in powdered
form in single-serving sachets) over any semi-solid food before consumption.

Iron supplementation: helps reduce the prevalence of anemia (including iron deficiency), particularly
among women and young children.

Large-scale fortification: adding micronutrients to staple foods, complimentary foods, and compliments
in their respective production sites. Very common with iron, zinc, folic acid and other B vitamins.

Low birth weight: a weight at birth of less than 2500 grams (5.5 pounds).

Malnutrition: state in which the physical functioning of the body is impaired so extensively the
individual can no longer maintain normal body functioning such as growth, pregnancy, cognitive
faculties, physical labor and immune responses. This is a broad term that incorporates not only those
who are underweight, but also those who are too short (stunting) from macronutrient deficiencies, and
those who are overweight from the consumption of too many calories.

Moderate Acute Malnutrition (MAM): children between the ages of 6-59 months who are between the -
2 and -3 standard deviation for weight for height (wasting) score.

Overweight: weight for height is above two standard deviations from the median of the WHO Child
Growth Standards.
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Severe Acute Malnutrition (SAM): children who are between the ages of 6-59 months and have a
weight for height (wasting) score 3 standard deviations below the median, have a mid-upper-arm
circumference less than 115 mm, or the presence of bilateral edema.

Severe Chronic Malnutrition (SCM) is calculated with the Z-score defined as a height-for-age index
less than -3 standard deviations from the mean weight of a reference population of children of the same
height and/or having edema.

Stunting: height for age is more than 2 standard deviations below the WHO Growth Standards median;
a result of long term nutritional deprivation.

Undernourishment: term applied to individuals whose food intake does not meet minimum
physiological caloric demands for normal functioning.

Underweight: weight for age is more than 2 standard deviations below the WHO Child Growth
Standards median.*

Universal salt iodization: a safe, cost-effective, and sustainable strategy to ensure sufficient intake of
iodine by all. Recommended in all countries with iodine deficiency, the most common cause of
preventable mental impairment.

Vitamin A supplementation: during the first five years of life, two vitamin A doses fully protect from
vitamin A deficiency. Vitamin A is necessary to support immune system response.

Wasting: weight for height is more than 2 standard deviations below the WHO Child Growth Standard
median; a symptom of acute under nutrition.

Source: Adapted from WHO and UNICEF: Improving Child Nutrition Report April 2013;
UNICEF: Review of National Legislation for Universal Salt Iodization: South Asia
and East Asia and the Pacific March 2013; WHO: Multiple micronutrient powders
for home (point of use) fortification of foods in pregnant women: a systematic
review 2011; 2014 World Food Programme Hunger Glossary; 2006 WHO, UNICEF,
and SCN Food and Nutrition Bulletin.
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