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Abstract
Important strides have been made recently in upgrading the global food aid agenda in line with evolving
medical and nutrition sciences, operational experience, and innovations in food technology. A 2011
report endorsed by the United States Agency for International Development (USAID) recommended
numerous improvements to products intended to support improved survival and nutrition in huma-
nitarian programming, as well as greater rigor and transparency in the research agenda that supports
innovations in this critical field. This article reviews progress since 2011 made by USAID, and other
global food aid providers, in developing food aid products that are fit-for-purpose and are appro-
priately formulated to save lives in emergencies and to promote healthy mothers and children in
nonemergency contexts. It highlights important modifications and addition made to products and
identifies persisting knowledge gaps that should be prioritized in future research.

Keywords
food aid, humanitarian, food technology, nutrition, food assistance, evidence-based

Introduction

As of the end of 2016, the United Nations esti-

mated that 36 countries, including 28 in Africa,

were in need of food aid because of major

droughts or armed conflicts.1 Almost 100 million

people were at that time receiving urgent life-

saving humanitarian assistance, including almost

6 million in the Democratic Republic of Congo, 14

million in the Syrian Arab Republic, and 20 mil-

lion in Yemen.2 Millions more faced longer-term

health threats in the context of chronic food inse-

curity, hunger, and persistent undernutrition.2,3
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Although major large-scale famines have not been

seen since the early 2000s, episodes of serious and

widespread food shortage and malnutrition remain

common in too many low-income countries, such

as South Sudan, Nigeria, and Afghanistan.

Food aid is just one humanitarian resource that

is used to respond to such needs. In 2014, the

overall cost of global humanitarian assistance

reached a record high of US$24.5 billion,4 of

which roughly US$3.3 billion was used to support

food aid operations.5 The bulk of food aid takes the

form of grains, which are distributed as family

rations in the so-called blanket feeding interven-

tions designed to provide sustenance in regions

with critical food shortages. Those grains are

either shipped directly by donor countries or pur-

chased elsewhere in the region using donor funds

and then transported to the country of destination.

Other food aid products involve processing and

packaging. For example, micronutrient-fortified

blends of cereal flours (fortified blended foods

[FBFs]) or lipid-based products (ready-to-use food

[RUF] pastes) are also used when the goal is not

simply to deliver calories but specifically to treat

or prevent defined forms of undernutrition that

carry high risks of mortality. The latter include

child or maternal wasting (defined as below neg-

ative 2 standard deviations from median weight-

for-height relative to international reference popu-

lations) and health-impairing vitamin or mineral

deficiencies (such as vitamin A, iron, and zinc).6-8

The United States (US) has long been the larg-

est donor contributing to global food aid activi-

ties, spending roughly US$10 billion on food aid

products just between 2011 and 2015.9 In 2009,

the United States Agency for International Devel-

opment (USAID)’s Office of Food for Peace

(FFP)—the US body responsible for most food

aid programming—commissioned an indepen-

dent assessment of product formulations in

2009.10-12 The focus was on all foods destined

to support programming that has some form of

nutrition goal, whether in emergency or nonemer-

gency contexts. The resulting food aid quality

review (FAQR) involved a process of consulta-

tion with experts worldwide to (1) determine the

state of science regarding nutritional needs of

beneficiary populations across the developing

world; (2) recommend how best to reformulate

existing products based on prevailing science and

food technology norms; and (3) identify what

new products could be used to meet defined nutri-

tional and health needs.

The first phase of FAQR delivered recommen-

dations to USAID that were published in 2011 in

a report entitled “Improving the Nutritional Qual-

ity of US Food Aid: Recommendations for

Changes to Products and Programs.”13 The

agency’s endorsement of those recommendations

led to an extension of the FAQR’s activities. This

article reviews what has been done since 2011 to

put FAQR product-related recommendations into

practice (see note 1).1 It provides an overview of

the most significant improvements made to food

aid specifications and product formulations,

including the new kinds of products that have

been introduced or are undergoing field-testing

prior to introduction. It also presents the efforts

made at institutional harmonization among US

agencies such as USAID and the United States

Department of Agriculture (USDA), as well as

between US and global food aid organizations.

Finally, it discusses the evolution of research sur-

rounding the cost-effectiveness of nutritionally

enhanced food aid products.

Implementing a Fit-for-Purpose
Food Aid Agenda

Given that billions of dollars continue to be

invested in saving and protecting lives and in

enhancing the diets of undernourished people in

low-income settings, the foods delivered and the

ways in which they are delivered matter immen-

sely to ensuring cost-effective outcomes (ie,

products that achieve the greatest desired effect

for the resources used).

Emergency programs seek to provide food

rations that are designed to meet a significant

proportion of the nutritional needs of all house-

hold members for a fixed period of time, while a

subset of such activities may also focus explicitly

on managing malnutrition. Since mortality during

crises is frequently underpinned by deteriorating

nutritional status, one of the key objectives of

emergency interventions is to prevent mortality

by delivering nutritious foods.14,15 This is

achieved in most instances by (1) ensuring access
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by nutritionally vulnerable people to safe and

nutritious foods that meet minimum nutrient

requirements; (2) reducing levels of child wasting

below a threshold that would no longer be

deemed a public health emergency; and (3)

reducing or preventing micronutrient deficiencies

which can also increase mortality risks. The main

food products used in such contexts have tradi-

tionally been FBFs—micronutrient-fortified

blends of cereal and soy flours (such as corn–soy

blend [CSB])—typically delivered in tandem

with a family ration comprising bulk grains

(maize, sorghum, rice, etc), vegetable oil, and

pulses (lentils, beans, peas, etc). Additional foods

have been included in rations depending on the

context and purpose of the intervention.16

By contrast, nonemergency food aid program-

ming often aims to achieve an explicit health goal

relating to specific nutritionally vulnerable indi-

viduals, such as pregnant or lactating women,

infants, and children younger than 5 years. In these

cases, food may be used in programs aimed at

managing wasting (low weight-for-height), pre-

venting or treating malnutrition in the context of

health clinic activities, or supporting HIV/AIDS

and tuberculosis treatments. Foods used in these

interventions—such as CSB, wheat–soy blend, or

lipid-based nutrient-dense products—should be

formulated and delivered with the physiological

demands of the target individuals in mind.

The principal question addressed under FAQR

was: Is the macronutrient (energy, protein, and

fat) and micronutrient (vitamin and mineral)

composition of foods used in US-sponsored food

aid programming suitable to meet the defined

objectives (eg prevention of and recovery from

undernutrition, promotion of linear growth, etc)

of emergency and nonemergency programs—that

is, is US food aid “fit for purpose“ in the sense of

cost-effectively achieving specific nutrition out-

comes under standard programming conditions in

the field? Corollary questions related to the

appropriateness of food product packaging

(aimed at protecting nutrients within a food), how

to bring about greater standardization of product

specifications among the many stakeholders

operating in the food aid domain globally, and

how to generate more rigorous evidence not only

of product efficacy in relation to outcomes but

also cost-effectiveness in relation to potential

alternative interventions.

The FAQR has responded to these tasks in

three phases since 2009 (see note 2). The first

phase involved wide consultation with scientists,

practitioners, food technologists, and donor and

United Nations agencies, as well as industry part-

ners. This generated recommendations covering a

range of technical issues from product formula-

tion to guidance on program design to policy har-

monization initiatives.17 Key among the

potentially far-reaching recommendations related

to improvements in food aid products were the

following:

1. Improve the macronutrient specifications

of foods used to achieve defined nutrition

outcomes;

2. Upgrade the micronutrient specifications

of food products and fortified staple grains

such that they deliver 115% of daily rec-

ommended nutrient intakes for most vita-

mins and some minerals;

3. Adopt the use of lipid-based food products

and new flour blends as potential alterna-

tives or complements to conventional

grain- or pulse-based products in the con-

text of programming to treat or manage

moderate acute malnutrition;

4. Harmonize the activities of major food aid

implementers around the setting of stan-

dards, specifications and approaches to the

use of food aid, both in the US and between

the US and other global players; and

5. Strengthen the evidence base for cost-

effective product use and programming

impacts.

The following sections of this article illustrate

changes that were proposed in the context of

these recommendations, and what has happened

since 2011. A final section offers conclusions on

progress so far, as well as research and policy

actions still needing to be taken in coming years.

Changes in the Macronutrient Specifications

Protein. As a critical component of child growth,

development, and recovery from undernutrition,
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protein was a foremost consideration when

recommending updates to product formulations.

Food aid products should contain sufficient quan-

tities of the key proteins that are needed in pre-

venting or treating undernutrition, depending on

the product’s purpose. These proteins and protein

components should also be in forms that can be

easily digested (ie, able to be absorbed from a

food and used by the body). When given directly

to children, food aid products containing such

high-quality protein products support their mental

development and performance and support their

linear growth and reduce stunting.18 The effects

on adolescent, pregnant, and lactating women

also have the potential for great benefit.

In recent years, the scientific community has

explored how protein from different sources—

animal or plant—responds to undernutrition.

Whole animal products (such as dried skim milk)

generally contain a greater inherent assortment,

quantity, and digestibility of key proteins than

plant products (eg, corn cereals).19,20 However,

when considered in isolation, proteins derived

from animal sources (such as the milk-derived

product whey protein concentrate) and those

derived from plant sources (such as pea protein

concentrate) can show comparable levels of

digestibility in animal models.21 Knowing how

these protein components compare is important

for crafting which proteins should theoretically

be included in food aid products, but only to the

extent that these theories bear out in the outcomes

from research on the intended populations.

At the time of the initial product review, FBFs

were the most procured product by volume and

used for a range of emergency and nonemergency

programming purposes but they no longer

included animal-source proteins as they once did

when originally created (see Figure 1). In trials

with FBFs, foods containing animal source pro-

teins have shown greater linear growth and recov-

ery from undernutrition compared to foods

without.22 Thus, FAQR recommended improving

the protein content of FBFs by adding some per-

centage of animal-source protein to the ingredi-

ents. Based on prevailing relative prices and food

technology considerations at the end of the 2000s,

FAQR suggested incorporating whey protein

concentrate (WPC80) to a level that would pro-

vide 18% of energy from dairy protein per ser-

ving. It was further recommended that dry dairy

ingredients be added to the list of approved food

aid products for the purpose of fortifying other

products with higher animal-source protein con-

tent when needed.

A number of changes to food aid products

were made as a result of these recommendations.

Chiefly, one of the most commonly used FBFs,

CSB, was reformulated to include WPC80 at the

recommended level, which improved the prod-

uct’s protein profile and content (illustrated in

Table 1). In addition, two forms of dehydrated

Figure 1. United State’ purchases of fortified food aid products FY 2001-2016; FY indicates fiscal year.
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dairy milk-based protein concentrates were added

to the basket of food aid products. Furthermore,

new versions of FBFs were initiated into the

development and testing pipeline by USAID col-

laborators. These products include WPC80 and

also employ new extrusion cooking technologies,

which minimize food cooking times and make

ingredients more bioavailable.

The optimal amount of dairy protein in such

products and the form in which it is best delivered

remain unknown. WPC80 was proposed, but

alternative sources should be considered where

demonstrably more cost-effective. There are cur-

rently field trials underway aimed at understand-

ing the optimum source, type, and levels of

protein to be included in FBFs,23,24 but not trials

assessing the cost-effectiveness of animal- and

plant-source proteins when equivalent nutritional

outcomes are the goal.

Fat. To increase the energy and nutrient density of

upgraded FBFs, FAQR recommended that they

Table 1. Nutrient Specifications of CSB Before and After Formula Improvements Recommended by FAQR.

Nutrient Levels of
Corn–Soy Blend (CSB13)
Prior to Recommended

Formula Changesa

(100 g)

Target Nutrient Levels of
Corn–Soy–Whey Blend (CSB14)

(100 g) þ Reformulated
Vegetable Oilb,c

(30 g) Change

Macronutrients
Energy (kcal) 386 652 þ266
Protein (g) 16 18 þ2
Fat (g) 9 39 þ30

Minerals
Calcium (mg) 650.0 352.9 �297.1
Copper (mg) 0.403 0.390 �0.013
Iodine (mg) 0.060 0.228 0.168
Iron (mg) 10.56 15.50 4.94
Magnesium (mg) 167.95 94.10 �73.85
Manganese (mg) 0.815 0.787 �0.028
Phosphorus (mg) 522.0 513.3 �8.700
Potassium (mg) 563.0 707.1 144.1
Selenium (mg) 0.021 0.020 �0.001
Sodium (mg) 326.31 239.20 �87.11
Zinc (mg) 5.94 6.85 0.91

Vitamins
Vit A (mcg) 819 532 �287
Vit B1 thiamin (mg) 0.610 0.746 þ0.136
Vit B2 riboflavin (mg) 0.481 0.967 þ0.486
Vit B3 niacin (mg) 6.291 9.740 þ3.449
Vit B5 pantothenic acid (mg) 3.285 3.530 þ0.245
Vit B6 (mg) 0.532 0.752 þ0.220
Vit B9 folic acid (mcg) 247.4 950.0 þ702.6
Vit B12 (mcg) 1.32 1.50 þ0.18
Vit C (mg) 40.2 40.0 �0.20
Vit D3 (mcg) 4.95 0.03 �4.92
Vit E (mg) 0.980 13.34 þ12.36
Vit K (mcg) 0.90 33.0 þ32.1

Abbreviations: CSB, corn–soy blend; FAQR, food aid quality review.
aPhase II Closeout Report. Food Aid Quality Review. Available at: http://pdf.usaid.gov/pdf_docs/PA00M9B8.pdf.
bFor a single serving size recommended for children 12 to 36 months.
cRosenberg et al.12
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be prepared with a micronutrient-fortified vege-

table oil (FVO) to be mixed in at the point of

preparation. This recommendation was made in

consideration of a renewed effort to limit free

sugars because of concerns linked to child obesity

and oral health. The added FVO also contributes

essential fatty acids (EFAs), which are known to

be essential for growth and development of ner-

vous tissue. When consumed in recommended

amounts, the oils exceed the needs of healthy

children for omega 3 and omega 6 fatty acids.

The recommendation to prepare FBFs with

newly formulated FVO was tested by FAQR in

a treatment program for moderate acute undernu-

trition in Malawi, which concluded that it is pos-

sible for users to achieve the recommended high

ratios of added oil to cereal in FBF preparation.25

Research focusing on the effectiveness and cost-

effectiveness of these products in preventing or

treating undernutrition is being implemented by

the FAQR team in Burkina Faso26and Sierra

Leone.27 Evidence from recent studies suggested

that products with a higher proportion of calories

from fat are superior to carbohydrate-based ones

in terms of achieved weight gain, rates of recov-

ery from acute malnutrition, and maintenance of

health after recovery.28,29

Energy. Including additional fat in the preparation

of FBFs also raised the energy density, which is a

critical feature of complementary feedings for

children from 6 months, since their small stomach

capacity makes it even more important that every

liquid and solid consumed is highly energy dense.

The higher recommended ratio of oil to grain

simultaneously allows energy intake of these

products to increase more rapidly in proportion

with the volume consumed to meet the nutrient

needs of older children and adults, and further-

more is comparable in fat density to individually

packaged RUF products.

Changes in Micronutrient Specifications

Upgrades were proposed for the micronutrient

premix that is incorporated into cereal and soy

flour blends (ie FBFs) to account for factors such

as nutrient stability, nutrient interactions

and bioavailability, cooking, shelf-life, and

assumptions regarding disease-prevalent environ-

ments, prior nutritional deficits, and extant diet-

ary deficiencies. In sum, levels of vitamins B1

(thiamin), B2 (riboflavin), B3 (niacin), B5 (pan-

tothenic acid), B12, D3, C, and E were increased,

while levels of vitamin A were reduced to

account for the intended addition of FVO. Vita-

min K and multiple forms of iron were newly

added, and changes to mineral composition were

also made, including increasing the levels of zinc

and potassium (based on the theoretical impor-

tance of the minerals in child growth and recov-

ery from wasting) and decreasing the levels of

magnesium, calcium, iodine, and sodium.30

In addition to these individual nutrient

changes, it was recommended generally that

micronutrient-fortified products provide 115%
of recommended nutrient intake for each key

vitamin based on a combination of intrinsic nutri-

ents in the food matrix and the premix added

during processing of the product. The USAID

fully altered the micronutrient profile of fortifi-

cant premix for cereal blends and milled cereals

in accordance with this recommendation—mov-

ing from 5 different fortification standards across

a number of grain-based commodities to a single

premix for all, as shown in Table 2. This

upgraded formulation is currently being assessed

in the effectiveness and cost-effectiveness stud-

ies in Burkina Faso and Sierra Leone referred to

above.

The vegetable oil intended for use in conjunc-

tion with FBFs was also updated to meet the

needs not being met from breast milk, FBFs,

milled cereals, and other food aid products. Most

notably, the vitamin D level in vegetable oil was

raised—a step that the United Nations World

Food Programme (WFP) had already taken, har-

monizing the products.

New Product Formulations

Lipid-based products. Since their invention in the

1990s, lipid-based products (known as lipid-

based nutrient supplements or RUFs) have been

shown to be very effective in the therapeutic treat-

ment of uncomplicated severe acute malnutrition

in the community setting.31,32 Based on the FAQR

recommendation that a range of lipid-based
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products be made available for use by US food aid

programs, USAID formally incorporated lipid-

based products into its list of approved products

for food aid programming.

Alternative FBFs. The USAID was also encouraged

to develop new cereal-based products that were

rich in protein but did not include dairy proteins

that often render effective products cost-

prohibitive. A sorghum–soy (or sorghum-pea or

other pulse) blend was envisioned, as was millet–

soy, rice–soy, and even potato–soy (or other

pulse) blends. As part of newly funded product

development initiatives, a sorghum–cowpea

blend is being developed under a grant with sev-

eral national universities for other pulse–staple

blends.33 The USAID/FFP has been working

closely with USDA on the sorghum–cowpea

blend. These products offer new options for pro-

gramming and could potentially lead to the intro-

duction of new forms of fortified biscuits used in

schools and emergency response.

Institutional Harmonization

A critical focus area for advancing food aid pro-

gramming involves coordinating among the

globally oriented agencies that use food aid in

their mission. A working group coordinated by

FAQR was established in 2016 between USAID,

WFP, and United Nations Children’s Fund (UNI-

CEF) toward the goal of harmonizing their sepa-

rate policies and processes surrounding food aid

products and programs. Efforts toward collabora-

tion have prioritized agreeing on (1) product

specifications and formulations, (2) product qual-

ity assurance and control requirements, (3) prod-

uct packaging, (4) policy processes around the

review of new or changed products, and (5)

approaches to supplier review, approval, and inci-

dent resolution (eg leakage, infestation). Ongoing

discussions have broadened to incorporate Codex

Alimentarius(see note 3) and a range of scientific

stakeholders in the search for harmonized product

standards and specifications for foods intended to

manage undernutrition.

One of the first outputs of this collaboration has

been the adoption of a premix formulation for RUF

lipid-based products. Following the success of

these products as therapeutic foods meant to treat

severe acute malnutrition nutrition, they have been

used as a supplementary therapy to prevent and

treat moderate acute malnutrition. Different agen-

cies have used similar composition matrices to

Table 2. Nutrient Specifications for USAID’s Most Commonly Purchased Cereal Product, Before and After
Moving to a Single Premix Intended for All Cereals.

Wheat Flour Bread Flour
(WFBF6)a,b (Effective Feb 2008)

Wheat Flour Bread Flour
(WFBF7)c (Effective June 2016) Change (mg)

Minerals (mg/100 g)
Calcium 110.23 — �110.23
Iron 4.410 4.000 �0.410
Zinc — 2.400 þ2.400

Vitamins (mg/100 g)
Vit A 0.580 0.110 �0.470
Vit B1 thiamin 0.640 0.400 �0.240
Vit B2 riboflavin 0.400 0.400 —
Vit B3 niacin 5.290 4.000 �1.290
Vit B9 folic acid 0.150 0.154 þ0.004
Vit B12 — 0.011 þ0.011
Vit D3 — 0.002 þ0.002

aLast formula version before FAQR recommendations started to be implemented.
bWFBF6 all-purpose wheat flour/bread flour for use in export programs. United States Department of Agriculture. Available at:
https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/Comm-Operations/pdf/wfbf6.pdf.
cAll purpose wheat flour/bread flour (WFBF7) for use in international food assistance programs. United States Department of
Agriculture. https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/Comm-Operations/pdf/wfbf7.pdf.
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produce comparable foods in each category of

intended use; however, exact specifications have

varied. As a direct result of harmonization meet-

ings, a single micronutrient premix for all RUF

lipid-based foods in both the therapeutic and sup-

plementary classes was developed with guidance

from the World Health Organization (WHO).

Overall, this premix standardization gives greater

levels of flexibility and efficiency to the supplier

base shared by multiple agencies, facilitates a high

standard for lipid-based products globally, and acts

as a touchstone for future collaboration.

The premix was adopted by USAID, UNICEF,

and WFP in 2015/2016. Prior to adoption by

USAID, the proposed specifications were taken

through a phase-in period in which they were

subjected to accelerated shelf-life testing and lab

analysis.

Strengthening the Evidence Base

The volume of research on food aid products and

programming methods has grown rapidly in the

past decade, in part due to global demands for

evidence-based practice. Extensive research has

been done on the relative effectiveness of many

food aid products, as well as the acceptability of

different products.34,35 Preliminary acceptability

evaluations are now generally viewed as standard

practice for the introduction of products to a new

study population. The effectiveness and feasibil-

ity of many innovative products or ingredients, a

significant portion of which are locally produced,

is also being studied.36 In recent years, the

research agenda has shifted focus from individual

product composition and efficacy to cost-

effectiveness (per-recovered-child or cost-per-

case-averted) of products and their programming

methods. The composite effects of a product and

its specific programming components, such as

water, sanitation, and hygiene (WASH) interven-

tions, nutrition-related behavior change efforts,

and the duration of the intervention, are a major

focus area whose findings deserve careful integra-

tion into future programming. Focusing these

effects into a common outcome measure such as

cost-per-recovered-child will facilitate comparison

of products among studies across contexts.37,38

Despite the growing body of research on food

assistance, major knowledge gaps remain. Over-

all, past and ongoing research on food aid prod-

ucts and programming equips program

implementers and the scientific community with

a basic understanding of how food aid products

perform but evidence on programmatic experi-

mentation with foods is lacking. Additional evi-

dence on what is effective in programming these

foods is needed in order to improve targeting of

each product to the appropriate beneficiaries. The

FAQR has recommended, and is contributing

original research toward, strengthening the evi-

dence base for cost-effective product use and pro-

gramming impacts.

In addition, there is limited information on the

amounts of nutrients needed by infants and chil-

dren who are wasted or stunted, and even less on

the needs of pregnant and lactating women who

are moderately undernourished. There is an

urgent need to understand the role played by spe-

cific nutrients (such as certain amino acids, EFAs,

or dairy-based proteins) in protecting against or

treating undernutrition or its effects. There is also

a great need to study the effects of food aid prod-

ucts with different protein ingredients but the

same total quantity of protein and calories on

specific health outcomes. Outcome measures that

are critical to improving our understanding on

this subject include relapse rates, composition

of weight gain, muscle protein accretion, linear

growth, and cognition.

There is also more work to be done on the

body’s ability to use nutrients, specifically

through exploration into the human gut and

microbiome. Exposure to pathogens in the envi-

ronment, which results in environmental enteric

dysfunction, has been implicated in the pathogen-

esis of chronic undernutrition and is being inves-

tigated in clinical and community settings.39

Together with recent trials studying the not-yet-

understood effects of food aid on intergenera-

tional undernutrition, these efforts represent a

shift in research priorities toward elucidating the

underlying determinants of undernutrition.

There are numerous ongoing studies addres-

sing these knowledge gaps, assuring that there

is much to be learned over the coming years.

Critical review of these studies, the synthesis of
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their results, and communication of their lessons

among stakeholders will be imperative to advan-

cing the effectiveness of food aid operations. To

this end, FAQR is working to institutionalize a

process whereby new advances in nutrition, food

science, and technology will be periodically

reviewed and considered for incorporation into

the food aid agenda.

Conclusions

The effort to review and improve the state of food

aid has resulted in USAID adopting uniform

micronutrient specifications for 21 products,

upgrading the micronutrient content of 8 prod-

ucts, developing 4 new products, and establish-

ing, with global partners, minimum nutrient

levels in the micronutrient premix for RUFs. This

work has accelerated the creation of new products

and programming methods, harmonization of

product specifications across food aid agencies,

and pursuit of a research agenda that is more

focused, transparent, and policy relevant.

The USAID is now prioritizing innovation,

technology, data, and rigorous evidence within

the US food assistance agenda, seeking to make

in-kind food assistance work for all stakeholders.

Continual improvements to food aid products and

activities are critically important to meeting the

US government’s global nutrition commitments

via the Global Food Security Act of 2016, advan-

cing the short-term objective of ensuring all peo-

ple at all times have sufficient food to lead

healthy and productive lives, and achieving the

ultimate goal of global security and prosperity.
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Notes

1. This article only deals with food aid products. It

does not describe the FAQR recommendations that

focused on procurement processes or on program-

matic aspects of project implementation. These will

be the subjects for other papers.

2. Phase I (2009-2011); Phase II (2011-2016); Phase

III (2016-2018).

3. http://www.fao.org/fao-who-codexalimentarius/

about-codex/en/.
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AV, Uauy R. Research approaches and methods

for evaluating the protein quality of human foods

proposed by an FAO expert working group in

2014. J Nutr. 2016;146(5):929-932.

19. Chardigny JM, Walrand S. Plant protein for food:

opportunities and bottlenecks. OCL. 2016;23(4):

D404.

20. Shaheen N, Islam S, Munmun S, Mohiduzzaman

M, Longvah T. Amino acid profiles and digestible

indispensable amino acid scores of proteins from

the prioritized key foods in Bangladesh. Food

Chem. 2016;213:83-89.

21. Rutherfurd SM, Fanning AC, Miller BJ,

Moughan PJ. Protein digestibility-corrected

amino acid scores and digestible indispensable

amino acid scores differentially describe protein

quality in growing male rats. J Nutr. 2015;

145(2):372-379.

22. Suri D, Marcus S, Ghosh S, Kurpad A, Rosen-

berg I. Protein quality workshop: importance of

protein quality in prevention and treatment of

child malnutrition. Food Nutr Bull. 2013;34(2):

223.

23. International Centre for Diarrhoeal Disease

Research, Bangladesh. Acceptability and Efficacy

of “Fish Surimi Peptide” in Under Five Children

Suffering from Moderate Acute Malnutrition.

https://clinicaltrials.gov/ct2/show/NCT02272543.

10 Food and Nutrition Bulletin XX(X)

http://www.fao.org/3/a-i4646e.pdf
http://www.fao.org/3/a-i4646e.pdf
http://www.globalhumanitarianassistance.org/report/gha-report-2015
http://www.globalhumanitarianassistance.org/report/gha-report-2015
https://data.oecd.org/oda/food-aid.htm
https://data.oecd.org/oda/food-aid.htm
https://www.usaid.gov/sites/default/files/documents/1867/FY%202014%20IFAR%20-%20May%2013%202016.pdf
https://www.usaid.gov/sites/default/files/documents/1867/FY%202014%20IFAR%20-%20May%2013%202016.pdf
https://www.usaid.gov/sites/default/files/documents/1867/FY%202014%20IFAR%20-%20May%2013%202016.pdf
https://www.usaid.gov/sites/default/files/documents/1867/FY%202014%20IFAR%20-%20May%2013%202016.pdf
https://www.usaid.gov/sites/default/files/documents/1867/FY%202014%20IFAR%20-%20May%2013%202016.pdf
https://www.usaid.gov/sites/default/files/documents/1867/FY%202014%20IFAR%20-%20May%2013%202016.pdf
https://www.usaid.gov/sites/default/files/documents/1867/FY%202014%20IFAR%20-%20May%2013%202016.pdf
https://www.usaid.gov/sites/default/files/documents/1867/FY%202014%20IFAR%20-%20May%2013%202016.pdf
https://www.usaid.gov/sites/default/files/documents/1867/FY%202014%20IFAR%20-%20May%2013%202016.pdf
http://ec.europa.eu/europeaid/documents/enhancing_maternal-child_nutrition_in_external_assistance_en.pdf
http://ec.europa.eu/europeaid/documents/enhancing_maternal-child_nutrition_in_external_assistance_en.pdf
http://ec.europa.eu/europeaid/documents/enhancing_maternal-child_nutrition_in_external_assistance_en.pdf
http://www.gao.gov/new.items/d11491.pdf
http://pdf.usaid.gov/pdf_docs/pnadz842.pdf
http://pdf.usaid.gov/pdf_docs/pnadz842.pdf
https://clinicaltrials.gov/ct2/show/NCT02272543


NLM Identifier: NCT02272543. Accessed Sep-

tember 14, 2017.

24. Liverpool School of Tropical Medicine. Hypoaller-

genic and Anti-inflammatory Feeds in Malawian

Children with Severe Acute Malnutrition (SAM).

https://clinicaltrials.gov/ct2/show/NCT02639416.

NLM Identifier: NCT02639416.

25. Langlois B, Suri D, Wilner L, et al. Self-report vs

direct measures for assessing porridge preparation

and feeding behavior in a MAM treatment pro-

gram in Southern Malawi. J Hunger Environ Nutr.

2017. Under Review.

26. Tufts University. Effectiveness and Cost-

Effectiveness of Four Formulations of Food Supple-

ments for the Prevention of Wasting and Stunting in

Burkina Faso (FAQR-Burkina). https://clinical

trials.gov/ct2/show/NCT02071563. Accessed

August 14, 2017.

27. Tufts University. Comparison of Four Different

Supplementary Foods in the Treatment of Moderate

Acute Malnutrition (MAM) in Children in Sierra

Leone: a Cluster-randomised, Controlled Clinical

Effectiveness Trial. https://clinicaltrials.gov/ct2/

show/NCT02077907. Accessed August 14, 2017.

28. McDonald C, Armah RA, Doumbia S, Brown K.

The effect of dietary supplementation on the

change in body composition of young Malian chil-

dren with moderate acute malnutrition (620.2).

FASEB J. 2014;28(suppl 1):620-622.

29. Ackatia-Armah RS, McDonald CM, Doumbia S,

Erhardt JG, Hamer DH, Brown KH. Malian chil-

dren with moderate acute malnutrition who are

treated with lipid-based dietary supplements have

greater weight gains and recovery rates than those

treated with locally produced cereal-legume prod-

ucts: a community-based, cluster-randomized trial.

Am J Clin Nutr. 2015;101(3):632-645.

30. World Health Organization. Technical Note:

Supplementary Foods for the Management of

Moderate Acute Malnutrition in Infants and Chil-

dren. 6-59 Months of Age. Geneva, Switzerland:

World Health Organization; 2012.

31. Collins S, Dent N, Binns P, Bahwere P, Sadler K,

Hallam A. Management of severe acute malnutri-

tion in children. Lancet. 2006;368(9551):

1992-2000.

32. Lenters LM, Wazny K, Webb P, Ahmed T, Bhutta

ZA. Treatment of severe and moderate acute mal-

nutrition in low-and middle-income settings: a sys-

tematic review, meta-analysis and Delphi process.

BMC Pub Health. 2013;13(3):1.

33. Kansas State University. Newly Formulated,

Extruded Fortified-blended Foods for Food Aid:

the MFFAPP Tanzania Efficacy Study. https://clin

icaltrials.gov/ct2/show/NCT02847962 NLM Iden-

tifier: NCT02847962. Accessed August 14, 2017.

34. Webb P, Rogers BL, Rosenberg I, et al. Improving

the Nutritional Quality of U.S. Food Aid: Recom-

mendations for Changes to Products and Pro-

grams. Boston, MA: Tufts University; 2011.

35. Quee D, Tucker H, Koroma M, et al. Cooking

Instruction Development and Acceptability Tests

of Corn Soy Blend Porridges: Pujehun District,

Sierra Leone. Boston, MA: Tufts University; 2016.

36. Research Engagement on Food Interventions for

Nutritional Effectiveness. Ongoing Studies. 2016.

http://refinenutrition.org/current-studies. Accessed

August 14, 2017.

37. Webb P, Boyd E, de Pee S, Lenters L, Bloem M,

Schultink W. Nutrition in emergencies: Do we know

what works? Food Policy. 2014;31(49):33-40.

38. Webb P. How strong is our evidence for effective

management of wasting? A review of systematic and

other reviews. Food Nutr Bull. 2015;36(suppl 1):

S65-S71.

39. Crane RJ, Jones KD, Berkley JA. Environmental

enteric dysfunction: an overview. Food Nutr Bull.

2015;36: S76-S87.

Webb et al 11

https://clinicaltrials.gov/ct2/show/NCT02639416
https://clinicaltrials.gov/ct2/show/NCT02071563
https://clinicaltrials.gov/ct2/show/NCT02071563
https://clinicaltrials.gov/ct2/show/NCT02077907
https://clinicaltrials.gov/ct2/show/NCT02077907
https://clinicaltrials.gov/ct2/show/NCT02847962
https://clinicaltrials.gov/ct2/show/NCT02847962
http://refinenutrition.org/current-studies


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


